
Topological Sort  
and DAGs



Directed Graphs
We have mostly talked about undirected graphs so far.  Today will be all 
about directed graphs.

Graph of a road network: one way streets mean we need directed edges

Directed edges naturally arise in many applications:
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Directed Graphs
We have mostly talked about undirected graphs so far.  Today will be all 
about directed graphs.

Directed edges naturally arise in many applications:

Graph of exchange rates:



Directed Graphs
The first application we discuss today is job scheduling.

If task A must be performed before task B then we can put a directed edge 
from A to B.

socks shoes

Imagine a graph where the vertices are labeled by tasks that need to be done.

Such a graph represents precedence constraints.
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In what order can I take these classes and respect all 
precedence constraints?
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What is a path to graduation?



Topological Order
A path to graduation is given by a topological order.

A topological order of the vertices is a ordering of all the vertices such that if 
there is an edge           in the graph then     must come before     in the 
ordering.

(u, v)
<latexit sha1_base64="hITFC1y3vhQvl0xtkS2lmbC1yog=">AAACCXicdZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLgR3FRw2kI7lEyaaUMzmSHJFMpQcO/CrT6GO3HrU/gUvoKZThfa6oHA4ZybcPP5MWdK2/anVVhZXVvfKG6WtrZ3dvfK+wdNFSWSUJdEPJJtHyvKmaCuZprTdiwpDn1OW/7oOutbYyoVi8S9nsTUC/FAsIARrE3kVpOz8WmvXLFr9kxo2ThzU4G5Gr3yV7cfkSSkQhOOleo4dqy9FEvNCKfTUjdRNMZkhAe0Y6zAIVVeOlt2ik5M0kdBJM0RGs3SnzdSHCo1CX0zGWI9VItdFv7XZS+qv8pOooMrL2UiTjQVJN8iSDjSEcqwoD6TlGg+MQYTycxHEBliiYk28EqGkLPIY9k0z2uOXXPuLir124ecVRGO4Biq4MAl1OEGGuACAQZP8Awv1qP1ar1Z7/lowZrzPYRfsj6+AbsYmo8=</latexit><latexit sha1_base64="hITFC1y3vhQvl0xtkS2lmbC1yog=">AAACCXicdZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLgR3FRw2kI7lEyaaUMzmSHJFMpQcO/CrT6GO3HrU/gUvoKZThfa6oHA4ZybcPP5MWdK2/anVVhZXVvfKG6WtrZ3dvfK+wdNFSWSUJdEPJJtHyvKmaCuZprTdiwpDn1OW/7oOutbYyoVi8S9nsTUC/FAsIARrE3kVpOz8WmvXLFr9kxo2ThzU4G5Gr3yV7cfkSSkQhOOleo4dqy9FEvNCKfTUjdRNMZkhAe0Y6zAIVVeOlt2ik5M0kdBJM0RGs3SnzdSHCo1CX0zGWI9VItdFv7XZS+qv8pOooMrL2UiTjQVJN8iSDjSEcqwoD6TlGg+MQYTycxHEBliiYk28EqGkLPIY9k0z2uOXXPuLir124ecVRGO4Biq4MAl1OEGGuACAQZP8Awv1qP1ar1Z7/lowZrzPYRfsj6+AbsYmo8=</latexit><latexit sha1_base64="hITFC1y3vhQvl0xtkS2lmbC1yog=">AAACCXicdZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLgR3FRw2kI7lEyaaUMzmSHJFMpQcO/CrT6GO3HrU/gUvoKZThfa6oHA4ZybcPP5MWdK2/anVVhZXVvfKG6WtrZ3dvfK+wdNFSWSUJdEPJJtHyvKmaCuZprTdiwpDn1OW/7oOutbYyoVi8S9nsTUC/FAsIARrE3kVpOz8WmvXLFr9kxo2ThzU4G5Gr3yV7cfkSSkQhOOleo4dqy9FEvNCKfTUjdRNMZkhAe0Y6zAIVVeOlt2ik5M0kdBJM0RGs3SnzdSHCo1CX0zGWI9VItdFv7XZS+qv8pOooMrL2UiTjQVJN8iSDjSEcqwoD6TlGg+MQYTycxHEBliiYk28EqGkLPIY9k0z2uOXXPuLir124ecVRGO4Biq4MAl1OEGGuACAQZP8Awv1qP1ar1Z7/lowZrzPYRfsj6+AbsYmo8=</latexit><latexit sha1_base64="hITFC1y3vhQvl0xtkS2lmbC1yog=">AAACCXicdZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLgR3FRw2kI7lEyaaUMzmSHJFMpQcO/CrT6GO3HrU/gUvoKZThfa6oHA4ZybcPP5MWdK2/anVVhZXVvfKG6WtrZ3dvfK+wdNFSWSUJdEPJJtHyvKmaCuZprTdiwpDn1OW/7oOutbYyoVi8S9nsTUC/FAsIARrE3kVpOz8WmvXLFr9kxo2ThzU4G5Gr3yV7cfkSSkQhOOleo4dqy9FEvNCKfTUjdRNMZkhAe0Y6zAIVVeOlt2ik5M0kdBJM0RGs3SnzdSHCo1CX0zGWI9VItdFv7XZS+qv8pOooMrL2UiTjQVJN8iSDjSEcqwoD6TlGg+MQYTycxHEBliiYk28EqGkLPIY9k0z2uOXXPuLir124ecVRGO4Biq4MAl1OEGGuACAQZP8Awv1qP1ar1Z7/lowZrzPYRfsj6+AbsYmo8=</latexit>

u
<latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit> v

<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit>
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Topological Order
A topological order of the vertices is a linear order where if there is an 
edge           in the graph then     must come before      in the ordering.(u, v)

<latexit sha1_base64="hITFC1y3vhQvl0xtkS2lmbC1yog=">AAACCXicdZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLgR3FRw2kI7lEyaaUMzmSHJFMpQcO/CrT6GO3HrU/gUvoKZThfa6oHA4ZybcPP5MWdK2/anVVhZXVvfKG6WtrZ3dvfK+wdNFSWSUJdEPJJtHyvKmaCuZprTdiwpDn1OW/7oOutbYyoVi8S9nsTUC/FAsIARrE3kVpOz8WmvXLFr9kxo2ThzU4G5Gr3yV7cfkSSkQhOOleo4dqy9FEvNCKfTUjdRNMZkhAe0Y6zAIVVeOlt2ik5M0kdBJM0RGs3SnzdSHCo1CX0zGWI9VItdFv7XZS+qv8pOooMrL2UiTjQVJN8iSDjSEcqwoD6TlGg+MQYTycxHEBliiYk28EqGkLPIY9k0z2uOXXPuLir124ecVRGO4Biq4MAl1OEGGuACAQZP8Awv1qP1ar1Z7/lowZrzPYRfsj6+AbsYmo8=</latexit><latexit sha1_base64="hITFC1y3vhQvl0xtkS2lmbC1yog=">AAACCXicdZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLgR3FRw2kI7lEyaaUMzmSHJFMpQcO/CrT6GO3HrU/gUvoKZThfa6oHA4ZybcPP5MWdK2/anVVhZXVvfKG6WtrZ3dvfK+wdNFSWSUJdEPJJtHyvKmaCuZprTdiwpDn1OW/7oOutbYyoVi8S9nsTUC/FAsIARrE3kVpOz8WmvXLFr9kxo2ThzU4G5Gr3yV7cfkSSkQhOOleo4dqy9FEvNCKfTUjdRNMZkhAe0Y6zAIVVeOlt2ik5M0kdBJM0RGs3SnzdSHCo1CX0zGWI9VItdFv7XZS+qv8pOooMrL2UiTjQVJN8iSDjSEcqwoD6TlGg+MQYTycxHEBliiYk28EqGkLPIY9k0z2uOXXPuLir124ecVRGO4Biq4MAl1OEGGuACAQZP8Awv1qP1ar1Z7/lowZrzPYRfsj6+AbsYmo8=</latexit><latexit sha1_base64="hITFC1y3vhQvl0xtkS2lmbC1yog=">AAACCXicdZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLgR3FRw2kI7lEyaaUMzmSHJFMpQcO/CrT6GO3HrU/gUvoKZThfa6oHA4ZybcPP5MWdK2/anVVhZXVvfKG6WtrZ3dvfK+wdNFSWSUJdEPJJtHyvKmaCuZprTdiwpDn1OW/7oOutbYyoVi8S9nsTUC/FAsIARrE3kVpOz8WmvXLFr9kxo2ThzU4G5Gr3yV7cfkSSkQhOOleo4dqy9FEvNCKfTUjdRNMZkhAe0Y6zAIVVeOlt2ik5M0kdBJM0RGs3SnzdSHCo1CX0zGWI9VItdFv7XZS+qv8pOooMrL2UiTjQVJN8iSDjSEcqwoD6TlGg+MQYTycxHEBliiYk28EqGkLPIY9k0z2uOXXPuLir124ecVRGO4Biq4MAl1OEGGuACAQZP8Awv1qP1ar1Z7/lowZrzPYRfsj6+AbsYmo8=</latexit><latexit sha1_base64="hITFC1y3vhQvl0xtkS2lmbC1yog=">AAACCXicdZDNSgMxFIXv1L9a/6ou3QSLUEHKjAi6LLgR3FRw2kI7lEyaaUMzmSHJFMpQcO/CrT6GO3HrU/gUvoKZThfa6oHA4ZybcPP5MWdK2/anVVhZXVvfKG6WtrZ3dvfK+wdNFSWSUJdEPJJtHyvKmaCuZprTdiwpDn1OW/7oOutbYyoVi8S9nsTUC/FAsIARrE3kVpOz8WmvXLFr9kxo2ThzU4G5Gr3yV7cfkSSkQhOOleo4dqy9FEvNCKfTUjdRNMZkhAe0Y6zAIVVeOlt2ik5M0kdBJM0RGs3SnzdSHCo1CX0zGWI9VItdFv7XZS+qv8pOooMrL2UiTjQVJN8iSDjSEcqwoD6TlGg+MQYTycxHEBliiYk28EqGkLPIY9k0z2uOXXPuLir124ecVRGO4Biq4MAl1OEGGuACAQZP8Awv1qP1ar1Z7/lowZrzPYRfsj6+AbsYmo8=</latexit>

u
<latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit>

v
<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit>
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There can be more than one topological ordering of the vertices.
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Topological Order

When does a topological order exist?

Can it be given for any directed graph?

What could be a possible obstruction to giving a topological order?



31262
Intro Game

Design

31269
Bus. Req.
Modelling

48023
Prog. Fund.

48024
App. Prog.

31251
DSA

48433
Soft. Arch.

31271
Database Fund. 41024

Adv. Games
Prog.

31263
Intro Game

Dev.

31269
Intro Info
Systems

Imagine that  Advanced Game Programming was a prerequisite 
for Programming Fundamentals 
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Now there is no way to graduate!



Directed Acyclic Graph 
(DAG)

A graph with a directed cycle cannot have a topological order.

A directed graph without any directed cycles is called a directed acyclic 
graph (DAG).

This is a DAG.

A directed cycle has to respect the 
orientation of edges.

A
<latexit sha1_base64="6g8kPTH9p8jbyGhG8/o1T/H9MkA=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiYyUJmERIjrC3mUuW7O0du3tCOFJb2OrPsBNbf4e/wr/gJrlCE30w8HhvZph5QSK4Nq776RRWVtfWN4qbpa3tnd298v5BS8epYthksYjVfUA1Ci6xabgReJ8opFEgsB2Mrqd++wGV5rG8M+ME/YgOJA85o8ZKjateueJW3RnIMvFyUoEc9V75q9uPWRqhNExQrTuemxg/o8pwJnBS6qYaE8pGdIAdSyWNUPvZ7NAJObFKn4SxsiUNmak/JzIaaT2OAtsZUTPUi95U/M+bbtR/mZ3UhJd+xmWSGpRsfkWYCmJiMo2E9LlCZsTYEsoUt48QNqSKMmODK9mEvMU8lknrrOq5Va9xXqnd5lkV4QiO4RQ8uIAa3EAdmsAA4Qme4cV5dF6dN+d93lpw8plD+AXn4xsefZjD</latexit><latexit sha1_base64="6g8kPTH9p8jbyGhG8/o1T/H9MkA=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiYyUJmERIjrC3mUuW7O0du3tCOFJb2OrPsBNbf4e/wr/gJrlCE30w8HhvZph5QSK4Nq776RRWVtfWN4qbpa3tnd298v5BS8epYthksYjVfUA1Ci6xabgReJ8opFEgsB2Mrqd++wGV5rG8M+ME/YgOJA85o8ZKjateueJW3RnIMvFyUoEc9V75q9uPWRqhNExQrTuemxg/o8pwJnBS6qYaE8pGdIAdSyWNUPvZ7NAJObFKn4SxsiUNmak/JzIaaT2OAtsZUTPUi95U/M+bbtR/mZ3UhJd+xmWSGpRsfkWYCmJiMo2E9LlCZsTYEsoUt48QNqSKMmODK9mEvMU8lknrrOq5Va9xXqnd5lkV4QiO4RQ8uIAa3EAdmsAA4Qme4cV5dF6dN+d93lpw8plD+AXn4xsefZjD</latexit><latexit sha1_base64="6g8kPTH9p8jbyGhG8/o1T/H9MkA=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiYyUJmERIjrC3mUuW7O0du3tCOFJb2OrPsBNbf4e/wr/gJrlCE30w8HhvZph5QSK4Nq776RRWVtfWN4qbpa3tnd298v5BS8epYthksYjVfUA1Ci6xabgReJ8opFEgsB2Mrqd++wGV5rG8M+ME/YgOJA85o8ZKjateueJW3RnIMvFyUoEc9V75q9uPWRqhNExQrTuemxg/o8pwJnBS6qYaE8pGdIAdSyWNUPvZ7NAJObFKn4SxsiUNmak/JzIaaT2OAtsZUTPUi95U/M+bbtR/mZ3UhJd+xmWSGpRsfkWYCmJiMo2E9LlCZsTYEsoUt48QNqSKMmODK9mEvMU8lknrrOq5Va9xXqnd5lkV4QiO4RQ8uIAa3EAdmsAA4Qme4cV5dF6dN+d93lpw8plD+AXn4xsefZjD</latexit><latexit sha1_base64="6g8kPTH9p8jbyGhG8/o1T/H9MkA=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiYyUJmERIjrC3mUuW7O0du3tCOFJb2OrPsBNbf4e/wr/gJrlCE30w8HhvZph5QSK4Nq776RRWVtfWN4qbpa3tnd298v5BS8epYthksYjVfUA1Ci6xabgReJ8opFEgsB2Mrqd++wGV5rG8M+ME/YgOJA85o8ZKjateueJW3RnIMvFyUoEc9V75q9uPWRqhNExQrTuemxg/o8pwJnBS6qYaE8pGdIAdSyWNUPvZ7NAJObFKn4SxsiUNmak/JzIaaT2OAtsZUTPUi95U/M+bbtR/mZ3UhJd+xmWSGpRsfkWYCmJiMo2E9LlCZsTYEsoUt48QNqSKMmODK9mEvMU8lknrrOq5Va9xXqnd5lkV4QiO4RQ8uIAa3EAdmsAA4Qme4cV5dF6dN+d93lpw8plD+AXn4xsefZjD</latexit>

B
<latexit sha1_base64="2eeF3VIcB4yiFnUI5mNodIFbzpQ=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyUJmERIjrC3mUuW7O0du3tCOFJb2OrPsBNbf4e/wr/gJrlCE30w8HhvZph5QSK4Nq776RRWVtfWN4qbpa3tnd298v5BS8epYthksYjVfUA1Ci6xabgReJ8opFEgsB2Mrqd++wGV5rG8M+ME/YgOJA85o8ZKjateueJW3RnIMvFyUoEc9V75q9uPWRqhNExQrTuemxg/o8pwJnBS6qYaE8pGdIAdSyWNUPvZ7NAJObFKn4SxsiUNmak/JzIaaT2OAtsZUTPUi95U/M+bbtR/mZ3UhJd+xmWSGpRsfkWYCmJiMo2E9LlCZsTYEsoUt48QNqSKMmODK9mEvMU8lknrrOq5Va9xXqnd5lkV4QiO4RQ8uIAa3EAdmsAA4Qme4cV5dF6dN+d93lpw8plD+AXn4xsgHpjE</latexit><latexit sha1_base64="2eeF3VIcB4yiFnUI5mNodIFbzpQ=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyUJmERIjrC3mUuW7O0du3tCOFJb2OrPsBNbf4e/wr/gJrlCE30w8HhvZph5QSK4Nq776RRWVtfWN4qbpa3tnd298v5BS8epYthksYjVfUA1Ci6xabgReJ8opFEgsB2Mrqd++wGV5rG8M+ME/YgOJA85o8ZKjateueJW3RnIMvFyUoEc9V75q9uPWRqhNExQrTuemxg/o8pwJnBS6qYaE8pGdIAdSyWNUPvZ7NAJObFKn4SxsiUNmak/JzIaaT2OAtsZUTPUi95U/M+bbtR/mZ3UhJd+xmWSGpRsfkWYCmJiMo2E9LlCZsTYEsoUt48QNqSKMmODK9mEvMU8lknrrOq5Va9xXqnd5lkV4QiO4RQ8uIAa3EAdmsAA4Qme4cV5dF6dN+d93lpw8plD+AXn4xsgHpjE</latexit><latexit sha1_base64="2eeF3VIcB4yiFnUI5mNodIFbzpQ=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyUJmERIjrC3mUuW7O0du3tCOFJb2OrPsBNbf4e/wr/gJrlCE30w8HhvZph5QSK4Nq776RRWVtfWN4qbpa3tnd298v5BS8epYthksYjVfUA1Ci6xabgReJ8opFEgsB2Mrqd++wGV5rG8M+ME/YgOJA85o8ZKjateueJW3RnIMvFyUoEc9V75q9uPWRqhNExQrTuemxg/o8pwJnBS6qYaE8pGdIAdSyWNUPvZ7NAJObFKn4SxsiUNmak/JzIaaT2OAtsZUTPUi95U/M+bbtR/mZ3UhJd+xmWSGpRsfkWYCmJiMo2E9LlCZsTYEsoUt48QNqSKMmODK9mEvMU8lknrrOq5Va9xXqnd5lkV4QiO4RQ8uIAa3EAdmsAA4Qme4cV5dF6dN+d93lpw8plD+AXn4xsgHpjE</latexit><latexit sha1_base64="2eeF3VIcB4yiFnUI5mNodIFbzpQ=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYyUJmERIjrC3mUuW7O0du3tCOFJb2OrPsBNbf4e/wr/gJrlCE30w8HhvZph5QSK4Nq776RRWVtfWN4qbpa3tnd298v5BS8epYthksYjVfUA1Ci6xabgReJ8opFEgsB2Mrqd++wGV5rG8M+ME/YgOJA85o8ZKjateueJW3RnIMvFyUoEc9V75q9uPWRqhNExQrTuemxg/o8pwJnBS6qYaE8pGdIAdSyWNUPvZ7NAJObFKn4SxsiUNmak/JzIaaT2OAtsZUTPUi95U/M+bbtR/mZ3UhJd+xmWSGpRsfkWYCmJiMo2E9LlCZsTYEsoUt48QNqSKMmODK9mEvMU8lknrrOq5Va9xXqnd5lkV4QiO4RQ8uIAa3EAdmsAA4Qme4cV5dF6dN+d93lpw8plD+AXn4xsgHpjE</latexit>

C
<latexit sha1_base64="wJmIJ9IjawyxTbu02Wz6gP0785Y=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DKQxkoSMImQHGFvM5cs2ds7dveEEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY1zO/84BK81jemUmCfkSHkoecUWOlZr1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsafUmU4Ezgr9VKNCWVjOsSupZJGqP3p/NAZObPKgISxsiUNmas/J6Y00noSBbYzomakl71M/M/LNuq/zG5qwmt/ymWSGpRscUWYCmJikkVCBlwhM2JiCWWK20cIG1FFmbHBlWxC3nIeq6R9UfXcqte8rNRu86yKcAKncA4eXEENbqABLWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q0hv5jF</latexit><latexit sha1_base64="wJmIJ9IjawyxTbu02Wz6gP0785Y=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DKQxkoSMImQHGFvM5cs2ds7dveEEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY1zO/84BK81jemUmCfkSHkoecUWOlZr1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsafUmU4Ezgr9VKNCWVjOsSupZJGqP3p/NAZObPKgISxsiUNmas/J6Y00noSBbYzomakl71M/M/LNuq/zG5qwmt/ymWSGpRscUWYCmJikkVCBlwhM2JiCWWK20cIG1FFmbHBlWxC3nIeq6R9UfXcqte8rNRu86yKcAKncA4eXEENbqABLWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q0hv5jF</latexit><latexit sha1_base64="wJmIJ9IjawyxTbu02Wz6gP0785Y=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DKQxkoSMImQHGFvM5cs2ds7dveEEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY1zO/84BK81jemUmCfkSHkoecUWOlZr1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsafUmU4Ezgr9VKNCWVjOsSupZJGqP3p/NAZObPKgISxsiUNmas/J6Y00noSBbYzomakl71M/M/LNuq/zG5qwmt/ymWSGpRscUWYCmJikkVCBlwhM2JiCWWK20cIG1FFmbHBlWxC3nIeq6R9UfXcqte8rNRu86yKcAKncA4eXEENbqABLWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q0hv5jF</latexit><latexit sha1_base64="wJmIJ9IjawyxTbu02Wz6gP0785Y=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DKQxkoSMImQHGFvM5cs2ds7dveEEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY1zO/84BK81jemUmCfkSHkoecUWOlZr1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsafUmU4Ezgr9VKNCWVjOsSupZJGqP3p/NAZObPKgISxsiUNmas/J6Y00noSBbYzomakl71M/M/LNuq/zG5qwmt/ymWSGpRscUWYCmJikkVCBlwhM2JiCWWK20cIG1FFmbHBlWxC3nIeq6R9UfXcqte8rNRu86yKcAKncA4eXEENbqABLWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q0hv5jF</latexit>



Undirected vs. Directed

An undirected graph without a cycle is a forest, a disjoint union of trees.

It will always have at most            edges.n� 1
<latexit sha1_base64="4nknPnhR3NyDd5F7kR9O2LZlrag=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXjxJRBMDyRJmJ7PJkNnZZaZXCCEf4MGrfoY38epn+BX+grPJHjTRgoaiqrvpriCRwqDrfjqFpeWV1bXiemljc2t7p7y71zRxqhlvsFjGuhVQw6VQvIECJW8lmtMokPw+GF5m/v0D10bE6g5HCfcj2lciFIyilW7VidctV9yqOwVZJF5OKpCj3i1/dXoxSyOukElqTNtzE/THVKNgkk9KndTwhLIh7fO2pYpG3Pjj6akTcmSVHgljbUshmao/J8Y0MmYUBbYzojgw814m/udlG81fZjvF8MIfC5WkyBWbXRGmkmBMslBIT2jOUI4soUwL+whhA6opQxtdySbkzeexSJqnVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q1MBJli</latexit><latexit sha1_base64="4nknPnhR3NyDd5F7kR9O2LZlrag=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXjxJRBMDyRJmJ7PJkNnZZaZXCCEf4MGrfoY38epn+BX+grPJHjTRgoaiqrvpriCRwqDrfjqFpeWV1bXiemljc2t7p7y71zRxqhlvsFjGuhVQw6VQvIECJW8lmtMokPw+GF5m/v0D10bE6g5HCfcj2lciFIyilW7VidctV9yqOwVZJF5OKpCj3i1/dXoxSyOukElqTNtzE/THVKNgkk9KndTwhLIh7fO2pYpG3Pjj6akTcmSVHgljbUshmao/J8Y0MmYUBbYzojgw814m/udlG81fZjvF8MIfC5WkyBWbXRGmkmBMslBIT2jOUI4soUwL+whhA6opQxtdySbkzeexSJqnVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q1MBJli</latexit><latexit sha1_base64="4nknPnhR3NyDd5F7kR9O2LZlrag=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXjxJRBMDyRJmJ7PJkNnZZaZXCCEf4MGrfoY38epn+BX+grPJHjTRgoaiqrvpriCRwqDrfjqFpeWV1bXiemljc2t7p7y71zRxqhlvsFjGuhVQw6VQvIECJW8lmtMokPw+GF5m/v0D10bE6g5HCfcj2lciFIyilW7VidctV9yqOwVZJF5OKpCj3i1/dXoxSyOukElqTNtzE/THVKNgkk9KndTwhLIh7fO2pYpG3Pjj6akTcmSVHgljbUshmao/J8Y0MmYUBbYzojgw814m/udlG81fZjvF8MIfC5WkyBWbXRGmkmBMslBIT2jOUI4soUwL+whhA6opQxtdySbkzeexSJqnVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q1MBJli</latexit><latexit sha1_base64="4nknPnhR3NyDd5F7kR9O2LZlrag=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXjxJRBMDyRJmJ7PJkNnZZaZXCCEf4MGrfoY38epn+BX+grPJHjTRgoaiqrvpriCRwqDrfjqFpeWV1bXiemljc2t7p7y71zRxqhlvsFjGuhVQw6VQvIECJW8lmtMokPw+GF5m/v0D10bE6g5HCfcj2lciFIyilW7VidctV9yqOwVZJF5OKpCj3i1/dXoxSyOukElqTNtzE/THVKNgkk9KndTwhLIh7fO2pYpG3Pjj6akTcmSVHgljbUshmao/J8Y0MmYUBbYzojgw814m/udlG81fZjvF8MIfC5WkyBWbXRGmkmBMslBIT2jOUI4soUwL+whhA6opQxtdySbkzeexSJqnVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q1MBJli</latexit>



Undirected vs. Directed

A DAG can have lots of edges.

There is a directed edge from 
every vertex on the left to 
every vertex on the right.

This kind of graph on    vertices 
has            edges.

n
<latexit sha1_base64="Q/nnEZ++k/Ky425jq/l1ECG830Q=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSQ/bLFbfqzkFWiZeTCuSo98tfvUHEkhClYYJq3fXc2PgpVYYzgbNSL9EYUzahI+xaKmmI2k/nh87ImVUGZBgpW9KQufpzIqWh1tMwsJ0hNWO97GXif162Uf9ldhMzvPZTLuPEoGSLK4aJICYiWSRkwBUyI6aWUKa4fYSwMVWUGRtcySbkLeexSloXVc+teo3LSu0uz6oIJ3AK5+DBFdTgFurQBAYIT/AML86j8+q8Oe+L1oKTzxzDLzgf32fKmPA=</latexit><latexit sha1_base64="Q/nnEZ++k/Ky425jq/l1ECG830Q=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSQ/bLFbfqzkFWiZeTCuSo98tfvUHEkhClYYJq3fXc2PgpVYYzgbNSL9EYUzahI+xaKmmI2k/nh87ImVUGZBgpW9KQufpzIqWh1tMwsJ0hNWO97GXif162Uf9ldhMzvPZTLuPEoGSLK4aJICYiWSRkwBUyI6aWUKa4fYSwMVWUGRtcySbkLeexSloXVc+teo3LSu0uz6oIJ3AK5+DBFdTgFurQBAYIT/AML86j8+q8Oe+L1oKTzxzDLzgf32fKmPA=</latexit><latexit sha1_base64="Q/nnEZ++k/Ky425jq/l1ECG830Q=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSQ/bLFbfqzkFWiZeTCuSo98tfvUHEkhClYYJq3fXc2PgpVYYzgbNSL9EYUzahI+xaKmmI2k/nh87ImVUGZBgpW9KQufpzIqWh1tMwsJ0hNWO97GXif162Uf9ldhMzvPZTLuPEoGSLK4aJICYiWSRkwBUyI6aWUKa4fYSwMVWUGRtcySbkLeexSloXVc+teo3LSu0uz6oIJ3AK5+DBFdTgFurQBAYIT/AML86j8+q8Oe+L1oKTzxzDLzgf32fKmPA=</latexit><latexit sha1_base64="Q/nnEZ++k/Ky425jq/l1ECG830Q=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSQ/bLFbfqzkFWiZeTCuSo98tfvUHEkhClYYJq3fXc2PgpVYYzgbNSL9EYUzahI+xaKmmI2k/nh87ImVUGZBgpW9KQufpzIqWh1tMwsJ0hNWO97GXif162Uf9ldhMzvPZTLuPEoGSLK4aJICYiWSRkwBUyI6aWUKa4fYSwMVWUGRtcySbkLeexSloXVc+teo3LSu0uz6oIJ3AK5+DBFdTgFurQBAYIT/AML86j8+q8Oe+L1oKTzxzDLzgf32fKmPA=</latexit>
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A DAG has a 
topological order

It turns out a directed cycle is the only obstruction to a graph having a 
topological order.

Fact:  A directed graph has a topological order if and only if it is a DAG.

We have already seen that a graph with a directed cycle has no topological 
order.

We are going to see that a DAG has a topological order by giving an 
algorithm to find it!



Is a graph a DAG?
Fact:  A directed graph has a topological order if and only if it is a DAG.

We begin with an algorithm to determine whether or not an input graph 
has a directed cycle.

That is, we determine whether or not the graph is a DAG.

This problem is intimately related to finding a topological order.



Is a graph a DAG?

In case the graph is not a DAG, the algorithm will certify this by outputting 
a directed cycle.

We cannot efficiently output all the directed cycles in a graph, as there can 
be exponentially many.

The number of cycles in this graph is
related to the Fibonacci numbers.



Detecting a 
Directed Cycle



Depth-First Search

The algorithm we will use to detect a directed cycle is based on depth-first 
search.

We talked before about DFS in the context of undirected graphs.

Let's now look at an example in a directed graph.

To solve the cycle detection problem we are going to keep track of when 
we start and finish exploring a vertex.



Depth-First Search

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>
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<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>
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3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1: 2 
2: 3
3: 1
4: 5 2 1
5: 

Adjacency List

    void dfs()
    {
        for(unsigned v = 0; v < N; ++v)
        {
            if(!marked[v])
            {
               dfs_visit(v);
            }
        }
    }

bool marked[N] {};



Depth-First Search

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1: 2 
2: 3
3: 1
4: 5 2 1
5: 

Adjacency List

    void dfs_visit(unsigned v)
    {
        marked[v] = true;
        for(auto u : arr[v])
        {
            if(!marked[u])
            {
              dfs_visit(u);
            }
        }
    }

bool marked[N] {};



Depth-First Search

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

    void dfs_visit(unsigned v)
    {
        marked[v] = true;
        for(auto u : arr[v])
        {
            if(!marked[u])
            {
              dfs_visit(u);
            }
        }
    }

bool marked[N] {};

Definition: Vertex     is reachable from 
vertex     if and only if there is a directed 
path from     to    .

u
<latexit sha1_base64="pOld1Vs5rvdgUi45zYFF6/sI+bE=">AAACH3icdVDLSsNAFJ3UV42vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5qZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceP+VMgmXNtcra+sbmVnVb39nd2z8wDo+6MskEoR2S8ET0fSwpZzHtAANO+6mgOPI57fnjm8LvTaiQLIkfYJpSN8LDmIWMYFCSZ5zUnQjDCCAPQul4EyYZzBqTcz3zjJrVtBYwV4ldkhoq0faMTydISBbRGAjHUg5sKwU3xwIY4XSmO5mkKSZjPKQDRWMcUenmixdmZl0pgRkmQlUM5kL9PpHjSMpp5KvO4l752yvE/7xio/zLHGQQXrs5i9MMaEyWV4QZNyExi7DMgAlKgE8VwUQw9YhJRlhgAipSXSVk/85jlXQvmrbVtO8va627MqsqOkVnqIFsdIVa6Ba1UQcR9Iie0Qt61Z60N+1d+1i2VrRy5hj9gDb/Ao45oxs=</latexit><latexit sha1_base64="pOld1Vs5rvdgUi45zYFF6/sI+bE=">AAACH3icdVDLSsNAFJ3UV42vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5qZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceP+VMgmXNtcra+sbmVnVb39nd2z8wDo+6MskEoR2S8ET0fSwpZzHtAANO+6mgOPI57fnjm8LvTaiQLIkfYJpSN8LDmIWMYFCSZ5zUnQjDCCAPQul4EyYZzBqTcz3zjJrVtBYwV4ldkhoq0faMTydISBbRGAjHUg5sKwU3xwIY4XSmO5mkKSZjPKQDRWMcUenmixdmZl0pgRkmQlUM5kL9PpHjSMpp5KvO4l752yvE/7xio/zLHGQQXrs5i9MMaEyWV4QZNyExi7DMgAlKgE8VwUQw9YhJRlhgAipSXSVk/85jlXQvmrbVtO8va627MqsqOkVnqIFsdIVa6Ba1UQcR9Iie0Qt61Z60N+1d+1i2VrRy5hj9gDb/Ao45oxs=</latexit><latexit sha1_base64="pOld1Vs5rvdgUi45zYFF6/sI+bE=">AAACH3icdVDLSsNAFJ3UV42vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5qZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceP+VMgmXNtcra+sbmVnVb39nd2z8wDo+6MskEoR2S8ET0fSwpZzHtAANO+6mgOPI57fnjm8LvTaiQLIkfYJpSN8LDmIWMYFCSZ5zUnQjDCCAPQul4EyYZzBqTcz3zjJrVtBYwV4ldkhoq0faMTydISBbRGAjHUg5sKwU3xwIY4XSmO5mkKSZjPKQDRWMcUenmixdmZl0pgRkmQlUM5kL9PpHjSMpp5KvO4l752yvE/7xio/zLHGQQXrs5i9MMaEyWV4QZNyExi7DMgAlKgE8VwUQw9YhJRlhgAipSXSVk/85jlXQvmrbVtO8va627MqsqOkVnqIFsdIVa6Ba1UQcR9Iie0Qt61Z60N+1d+1i2VrRy5hj9gDb/Ao45oxs=</latexit><latexit sha1_base64="pOld1Vs5rvdgUi45zYFF6/sI+bE=">AAACH3icdVDLSsNAFJ3UV42vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5qZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceP+VMgmXNtcra+sbmVnVb39nd2z8wDo+6MskEoR2S8ET0fSwpZzHtAANO+6mgOPI57fnjm8LvTaiQLIkfYJpSN8LDmIWMYFCSZ5zUnQjDCCAPQul4EyYZzBqTcz3zjJrVtBYwV4ldkhoq0faMTydISBbRGAjHUg5sKwU3xwIY4XSmO5mkKSZjPKQDRWMcUenmixdmZl0pgRkmQlUM5kL9PpHjSMpp5KvO4l752yvE/7xio/zLHGQQXrs5i9MMaEyWV4QZNyExi7DMgAlKgE8VwUQw9YhJRlhgAipSXSVk/85jlXQvmrbVtO8va627MqsqOkVnqIFsdIVa6Ba1UQcR9Iie0Qt61Z60N+1d+1i2VrRy5hj9gDb/Ao45oxs=</latexit>

u
<latexit sha1_base64="pOld1Vs5rvdgUi45zYFF6/sI+bE=">AAACH3icdVDLSsNAFJ3UV42vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5qZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceP+VMgmXNtcra+sbmVnVb39nd2z8wDo+6MskEoR2S8ET0fSwpZzHtAANO+6mgOPI57fnjm8LvTaiQLIkfYJpSN8LDmIWMYFCSZ5zUnQjDCCAPQul4EyYZzBqTcz3zjJrVtBYwV4ldkhoq0faMTydISBbRGAjHUg5sKwU3xwIY4XSmO5mkKSZjPKQDRWMcUenmixdmZl0pgRkmQlUM5kL9PpHjSMpp5KvO4l752yvE/7xio/zLHGQQXrs5i9MMaEyWV4QZNyExi7DMgAlKgE8VwUQw9YhJRlhgAipSXSVk/85jlXQvmrbVtO8va627MqsqOkVnqIFsdIVa6Ba1UQcR9Iie0Qt61Z60N+1d+1i2VrRy5hj9gDb/Ao45oxs=</latexit><latexit sha1_base64="pOld1Vs5rvdgUi45zYFF6/sI+bE=">AAACH3icdVDLSsNAFJ3UV42vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5qZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceP+VMgmXNtcra+sbmVnVb39nd2z8wDo+6MskEoR2S8ET0fSwpZzHtAANO+6mgOPI57fnjm8LvTaiQLIkfYJpSN8LDmIWMYFCSZ5zUnQjDCCAPQul4EyYZzBqTcz3zjJrVtBYwV4ldkhoq0faMTydISBbRGAjHUg5sKwU3xwIY4XSmO5mkKSZjPKQDRWMcUenmixdmZl0pgRkmQlUM5kL9PpHjSMpp5KvO4l752yvE/7xio/zLHGQQXrs5i9MMaEyWV4QZNyExi7DMgAlKgE8VwUQw9YhJRlhgAipSXSVk/85jlXQvmrbVtO8va627MqsqOkVnqIFsdIVa6Ba1UQcR9Iie0Qt61Z60N+1d+1i2VrRy5hj9gDb/Ao45oxs=</latexit><latexit sha1_base64="pOld1Vs5rvdgUi45zYFF6/sI+bE=">AAACH3icdVDLSsNAFJ3UV42vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5qZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceP+VMgmXNtcra+sbmVnVb39nd2z8wDo+6MskEoR2S8ET0fSwpZzHtAANO+6mgOPI57fnjm8LvTaiQLIkfYJpSN8LDmIWMYFCSZ5zUnQjDCCAPQul4EyYZzBqTcz3zjJrVtBYwV4ldkhoq0faMTydISBbRGAjHUg5sKwU3xwIY4XSmO5mkKSZjPKQDRWMcUenmixdmZl0pgRkmQlUM5kL9PpHjSMpp5KvO4l752yvE/7xio/zLHGQQXrs5i9MMaEyWV4QZNyExi7DMgAlKgE8VwUQw9YhJRlhgAipSXSVk/85jlXQvmrbVtO8va627MqsqOkVnqIFsdIVa6Ba1UQcR9Iie0Qt61Z60N+1d+1i2VrRy5hj9gDb/Ao45oxs=</latexit><latexit sha1_base64="pOld1Vs5rvdgUi45zYFF6/sI+bE=">AAACH3icdVDLSsNAFJ3UV42vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5qZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceP+VMgmXNtcra+sbmVnVb39nd2z8wDo+6MskEoR2S8ET0fSwpZzHtAANO+6mgOPI57fnjm8LvTaiQLIkfYJpSN8LDmIWMYFCSZ5zUnQjDCCAPQul4EyYZzBqTcz3zjJrVtBYwV4ldkhoq0faMTydISBbRGAjHUg5sKwU3xwIY4XSmO5mkKSZjPKQDRWMcUenmixdmZl0pgRkmQlUM5kL9PpHjSMpp5KvO4l752yvE/7xio/zLHGQQXrs5i9MMaEyWV4QZNyExi7DMgAlKgE8VwUQw9YhJRlhgAipSXSVk/85jlXQvmrbVtO8va627MqsqOkVnqIFsdIVa6Ba1UQcR9Iie0Qt61Z60N+1d+1i2VrRy5hj9gDb/Ao45oxs=</latexit>

v
<latexit sha1_base64="rDP9KaRa0B3fvzCCT9RMdVx33VQ=">AAACH3icdVDLSsNAFJ3UV62vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5iZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceL+FMgmnOtcra+sbmVnW7trO7t3+gHx71ZJwKQrsk5rEYeFhSziLaBQacDhJBcehx2vcmN4Xfz6iQLI4eYJpQJ8SjiAWMYFCSq5807BDDGCD3A2m7GZMMZs3svJa5et1smQsYq8QqSR2V6Lj6p+3HJA1pBIRjKYeWmYCTYwGMcDqr2amkCSYTPKJDRSMcUunkixdmRkMpvhHEQlUExkL9PpHjUMpp6KnO4l752yvE/7xio/zLHKYQXDs5i5IUaESWVwQpNyA2irAMnwlKgE8VwUQw9YhBxlhgAirSmkrI+p3HKuldtCyzZd1f1tt3ZVZVdIrOUBNZ6Aq10S3qoC4i6BE9oxf0qj1pb9q79rFsrWjlzDH6AW3+BY/aoxw=</latexit><latexit sha1_base64="rDP9KaRa0B3fvzCCT9RMdVx33VQ=">AAACH3icdVDLSsNAFJ3UV62vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5iZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceL+FMgmnOtcra+sbmVnW7trO7t3+gHx71ZJwKQrsk5rEYeFhSziLaBQacDhJBcehx2vcmN4Xfz6iQLI4eYJpQJ8SjiAWMYFCSq5807BDDGCD3A2m7GZMMZs3svJa5et1smQsYq8QqSR2V6Lj6p+3HJA1pBIRjKYeWmYCTYwGMcDqr2amkCSYTPKJDRSMcUunkixdmRkMpvhHEQlUExkL9PpHjUMpp6KnO4l752yvE/7xio/zLHKYQXDs5i5IUaESWVwQpNyA2irAMnwlKgE8VwUQw9YhBxlhgAirSmkrI+p3HKuldtCyzZd1f1tt3ZVZVdIrOUBNZ6Aq10S3qoC4i6BE9oxf0qj1pb9q79rFsrWjlzDH6AW3+BY/aoxw=</latexit><latexit sha1_base64="rDP9KaRa0B3fvzCCT9RMdVx33VQ=">AAACH3icdVDLSsNAFJ3UV62vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5iZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceL+FMgmnOtcra+sbmVnW7trO7t3+gHx71ZJwKQrsk5rEYeFhSziLaBQacDhJBcehx2vcmN4Xfz6iQLI4eYJpQJ8SjiAWMYFCSq5807BDDGCD3A2m7GZMMZs3svJa5et1smQsYq8QqSR2V6Lj6p+3HJA1pBIRjKYeWmYCTYwGMcDqr2amkCSYTPKJDRSMcUunkixdmRkMpvhHEQlUExkL9PpHjUMpp6KnO4l752yvE/7xio/zLHKYQXDs5i5IUaESWVwQpNyA2irAMnwlKgE8VwUQw9YhBxlhgAirSmkrI+p3HKuldtCyzZd1f1tt3ZVZVdIrOUBNZ6Aq10S3qoC4i6BE9oxf0qj1pb9q79rFsrWjlzDH6AW3+BY/aoxw=</latexit><latexit sha1_base64="rDP9KaRa0B3fvzCCT9RMdVx33VQ=">AAACH3icdVDLSsNAFJ3UV62vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5iZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceL+FMgmnOtcra+sbmVnW7trO7t3+gHx71ZJwKQrsk5rEYeFhSziLaBQacDhJBcehx2vcmN4Xfz6iQLI4eYJpQJ8SjiAWMYFCSq5807BDDGCD3A2m7GZMMZs3svJa5et1smQsYq8QqSR2V6Lj6p+3HJA1pBIRjKYeWmYCTYwGMcDqr2amkCSYTPKJDRSMcUunkixdmRkMpvhHEQlUExkL9PpHjUMpp6KnO4l752yvE/7xio/zLHKYQXDs5i5IUaESWVwQpNyA2irAMnwlKgE8VwUQw9YhBxlhgAirSmkrI+p3HKuldtCyzZd1f1tt3ZVZVdIrOUBNZ6Aq10S3qoC4i6BE9oxf0qj1pb9q79rFsrWjlzDH6AW3+BY/aoxw=</latexit>

v
<latexit sha1_base64="rDP9KaRa0B3fvzCCT9RMdVx33VQ=">AAACH3icdVDLSsNAFJ3UV62vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5iZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceL+FMgmnOtcra+sbmVnW7trO7t3+gHx71ZJwKQrsk5rEYeFhSziLaBQacDhJBcehx2vcmN4Xfz6iQLI4eYJpQJ8SjiAWMYFCSq5807BDDGCD3A2m7GZMMZs3svJa5et1smQsYq8QqSR2V6Lj6p+3HJA1pBIRjKYeWmYCTYwGMcDqr2amkCSYTPKJDRSMcUunkixdmRkMpvhHEQlUExkL9PpHjUMpp6KnO4l752yvE/7xio/zLHKYQXDs5i5IUaESWVwQpNyA2irAMnwlKgE8VwUQw9YhBxlhgAirSmkrI+p3HKuldtCyzZd1f1tt3ZVZVdIrOUBNZ6Aq10S3qoC4i6BE9oxf0qj1pb9q79rFsrWjlzDH6AW3+BY/aoxw=</latexit><latexit sha1_base64="rDP9KaRa0B3fvzCCT9RMdVx33VQ=">AAACH3icdVDLSsNAFJ3UV62vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5iZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceL+FMgmnOtcra+sbmVnW7trO7t3+gHx71ZJwKQrsk5rEYeFhSziLaBQacDhJBcehx2vcmN4Xfz6iQLI4eYJpQJ8SjiAWMYFCSq5807BDDGCD3A2m7GZMMZs3svJa5et1smQsYq8QqSR2V6Lj6p+3HJA1pBIRjKYeWmYCTYwGMcDqr2amkCSYTPKJDRSMcUunkixdmRkMpvhHEQlUExkL9PpHjUMpp6KnO4l752yvE/7xio/zLHKYQXDs5i5IUaESWVwQpNyA2irAMnwlKgE8VwUQw9YhBxlhgAirSmkrI+p3HKuldtCyzZd1f1tt3ZVZVdIrOUBNZ6Aq10S3qoC4i6BE9oxf0qj1pb9q79rFsrWjlzDH6AW3+BY/aoxw=</latexit><latexit sha1_base64="rDP9KaRa0B3fvzCCT9RMdVx33VQ=">AAACH3icdVDLSsNAFJ3UV62vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5iZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceL+FMgmnOtcra+sbmVnW7trO7t3+gHx71ZJwKQrsk5rEYeFhSziLaBQacDhJBcehx2vcmN4Xfz6iQLI4eYJpQJ8SjiAWMYFCSq5807BDDGCD3A2m7GZMMZs3svJa5et1smQsYq8QqSR2V6Lj6p+3HJA1pBIRjKYeWmYCTYwGMcDqr2amkCSYTPKJDRSMcUunkixdmRkMpvhHEQlUExkL9PpHjUMpp6KnO4l752yvE/7xio/zLHKYQXDs5i5IUaESWVwQpNyA2irAMnwlKgE8VwUQw9YhBxlhgAirSmkrI+p3HKuldtCyzZd1f1tt3ZVZVdIrOUBNZ6Aq10S3qoC4i6BE9oxf0qj1pb9q79rFsrWjlzDH6AW3+BY/aoxw=</latexit><latexit sha1_base64="rDP9KaRa0B3fvzCCT9RMdVx33VQ=">AAACH3icdVDLSsNAFJ3UV62vqCtxEyyFuimJCLosuHElFewDmhAmk0k7dPJg5iZQQvFbXLjVz3AnbvsV/oKTNgu1euDC4Zx7L/ceL+FMgmnOtcra+sbmVnW7trO7t3+gHx71ZJwKQrsk5rEYeFhSziLaBQacDhJBcehx2vcmN4Xfz6iQLI4eYJpQJ8SjiAWMYFCSq5807BDDGCD3A2m7GZMMZs3svJa5et1smQsYq8QqSR2V6Lj6p+3HJA1pBIRjKYeWmYCTYwGMcDqr2amkCSYTPKJDRSMcUunkixdmRkMpvhHEQlUExkL9PpHjUMpp6KnO4l752yvE/7xio/zLHKYQXDs5i5IUaESWVwQpNyA2irAMnwlKgE8VwUQw9YhBxlhgAirSmkrI+p3HKuldtCyzZd1f1tt3ZVZVdIrOUBNZ6Aq10S3qoC4i6BE9oxf0qj1pb9q79rFsrWjlzDH6AW3+BY/aoxw=</latexit>

Fact:                         marks exactly those vertices     reachable from    .dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

u
<latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit>

v
<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit>



Depth-First Search

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1: 2 
2: 3
3: 1
4: 5 2 1
5: 

Adjacency List

    void dfs_visit(unsigned v)
    {
        marked[v] = true;
        for(auto u : arr[v])
        {
            if(!marked[u])
            {
              dfs_visit(u);
            }
        }
    }

bool marked[N] {};



Depth-First Search

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1: 2 
2: 3
3: 1
4: 5 2 1
5: 

Adjacency List

    void dfs_visit(unsigned v)
    {
        marked[v] = true;
        on_stack[v] = true;
        for(auto u : arr[v])
        {
            if(!marked[u])
            {

edge_to[u] = v;
              dfs_visit(u);
            }
        }
        on_stack[v] = false;
    }

bool marked[N] {};
bool on_stack[N] {};
std::vector<int> edge_to(N,-1);



Depth-First Search
    void dfs_visit(unsigned v) {
        marked[v] = true;
        on_stack[v] = true;
        for(auto u : arr[v]) {
            if(!marked[u]) {

edge_to[u] = v;
              dfs_visit(u);
            }
             else if(on_stack[u]){
               // found a cycle!

         // process the cycle
            }
        }
        on_stack[v] = false;
    }

https://godbolt.org/z/KrxP3Gxd8

Here is the key claim to finding a cycle.

Claim: There is a cycle reachable from 
vertex     iff in                        we find an 
edge to a vertex which is                 .on stack

<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

v
<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit> dfs visit(v)

<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

Such an edge is called a back edge.



Depth-First Search
    void dfs_visit(unsigned v) {
        marked[v] = true;
        on_stack[v] = true;
        for(auto u : arr[v]) {
            if(!marked[u]) {

edge_to[u] = v;
              dfs_visit(u);
            }
             else if(on_stack[u]){
               // found a cycle!

         // process the cycle
            }
        }
        on_stack[v] = false;
    }

Here is the key claim to finding a cycle.

If      is such a vertex, and we consider 
    from vertex     then the cycle is
u

<latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit>

u
<latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit> v

<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit>

u v  edge to[v] edge to[edge to[v]] · · · u
<latexit sha1_base64="votYLiL7xSwjL9AJ7cYAbK8goFs=">AAACfXicfVFdS8MwFE3r9/yq+uhLcAg+yGhFmI+CLz6JglOhLSNNb2cwbUpyuzHKfqgP/gZ/gqZzyPw8EDg5596Qe25SSmHQ958dd2FxaXllda21vrG5te3t7N4ZVWkOPa6k0g8JMyBFAT0UKOGh1MDyRMJ98nTR+PdD0Eao4hbHJcQ5GxQiE5yhlfreqKKRhAyZ1mpEh/OXKGf4iFhDOoCoj2oSDuP//PCTTIbx10qeKjTzStX32n7Hn4L+JMGMtMkM133vNUoVr3IokEtmTBj4JcY10yi4hEkrqgyUjD+xAYSWFiwHE9fTgCb00CopzZS2p0A6Vec7apYbM84TW9kMZb57jfiX17xofjPDCrOzuBZFWSEU/OMXWSUpKtqsgqZCA0c5toRxLewglD8yzTjahbVsQsH3PH6Su5NO4HeCm9P2+dUsq1WyTw7IEQlIl5yTS3JNeoSTF2fB2XA2nTf30D12Ox+lrjPr2SNf4HbfASWUxOI=</latexit><latexit sha1_base64="votYLiL7xSwjL9AJ7cYAbK8goFs=">AAACfXicfVFdS8MwFE3r9/yq+uhLcAg+yGhFmI+CLz6JglOhLSNNb2cwbUpyuzHKfqgP/gZ/gqZzyPw8EDg5596Qe25SSmHQ958dd2FxaXllda21vrG5te3t7N4ZVWkOPa6k0g8JMyBFAT0UKOGh1MDyRMJ98nTR+PdD0Eao4hbHJcQ5GxQiE5yhlfreqKKRhAyZ1mpEh/OXKGf4iFhDOoCoj2oSDuP//PCTTIbx10qeKjTzStX32n7Hn4L+JMGMtMkM133vNUoVr3IokEtmTBj4JcY10yi4hEkrqgyUjD+xAYSWFiwHE9fTgCb00CopzZS2p0A6Vec7apYbM84TW9kMZb57jfiX17xofjPDCrOzuBZFWSEU/OMXWSUpKtqsgqZCA0c5toRxLewglD8yzTjahbVsQsH3PH6Su5NO4HeCm9P2+dUsq1WyTw7IEQlIl5yTS3JNeoSTF2fB2XA2nTf30D12Ox+lrjPr2SNf4HbfASWUxOI=</latexit><latexit sha1_base64="votYLiL7xSwjL9AJ7cYAbK8goFs=">AAACfXicfVFdS8MwFE3r9/yq+uhLcAg+yGhFmI+CLz6JglOhLSNNb2cwbUpyuzHKfqgP/gZ/gqZzyPw8EDg5596Qe25SSmHQ958dd2FxaXllda21vrG5te3t7N4ZVWkOPa6k0g8JMyBFAT0UKOGh1MDyRMJ98nTR+PdD0Eao4hbHJcQ5GxQiE5yhlfreqKKRhAyZ1mpEh/OXKGf4iFhDOoCoj2oSDuP//PCTTIbx10qeKjTzStX32n7Hn4L+JMGMtMkM133vNUoVr3IokEtmTBj4JcY10yi4hEkrqgyUjD+xAYSWFiwHE9fTgCb00CopzZS2p0A6Vec7apYbM84TW9kMZb57jfiX17xofjPDCrOzuBZFWSEU/OMXWSUpKtqsgqZCA0c5toRxLewglD8yzTjahbVsQsH3PH6Su5NO4HeCm9P2+dUsq1WyTw7IEQlIl5yTS3JNeoSTF2fB2XA2nTf30D12Ox+lrjPr2SNf4HbfASWUxOI=</latexit><latexit sha1_base64="votYLiL7xSwjL9AJ7cYAbK8goFs=">AAACfXicfVFdS8MwFE3r9/yq+uhLcAg+yGhFmI+CLz6JglOhLSNNb2cwbUpyuzHKfqgP/gZ/gqZzyPw8EDg5596Qe25SSmHQ958dd2FxaXllda21vrG5te3t7N4ZVWkOPa6k0g8JMyBFAT0UKOGh1MDyRMJ98nTR+PdD0Eao4hbHJcQ5GxQiE5yhlfreqKKRhAyZ1mpEh/OXKGf4iFhDOoCoj2oSDuP//PCTTIbx10qeKjTzStX32n7Hn4L+JMGMtMkM133vNUoVr3IokEtmTBj4JcY10yi4hEkrqgyUjD+xAYSWFiwHE9fTgCb00CopzZS2p0A6Vec7apYbM84TW9kMZb57jfiX17xofjPDCrOzuBZFWSEU/OMXWSUpKtqsgqZCA0c5toRxLewglD8yzTjahbVsQsH3PH6Su5NO4HeCm9P2+dUsq1WyTw7IEQlIl5yTS3JNeoSTF2fB2XA2nTf30D12Ox+lrjPr2SNf4HbfASWUxOI=</latexit>

Claim: There is a cycle reachable from 
vertex     iff in                        we find an 
edge to a vertex which is                 .on stack

<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

v
<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit> dfs visit(v)

<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1: 2 
2: 3
3: 1
4: 5 2 1
5: 

Adjacency List

dfs visit(4)
<latexit sha1_base64="dg4zdLM6+Cawp1kYvhXASgXD3sM=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSKeiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8ukc1537Lpz26g2b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeSJaIX</latexit><latexit sha1_base64="dg4zdLM6+Cawp1kYvhXASgXD3sM=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSKeiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8ukc1537Lpz26g2b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeSJaIX</latexit><latexit sha1_base64="dg4zdLM6+Cawp1kYvhXASgXD3sM=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSKeiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8ukc1537Lpz26g2b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeSJaIX</latexit><latexit sha1_base64="dg4zdLM6+Cawp1kYvhXASgXD3sM=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSKeiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8ukc1537Lpz26g2b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeSJaIX</latexit>

4

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

    void dfs_visit(unsigned v) {
        marked[v] = true;
        on_stack[v] = true;
        for(auto u : arr[v]) {
            if(!marked[u]) {

edge_to[u] = v;
              dfs_visit(u);
            }
             else if(on_stack[u]){
               // found a cycle!

         // process the cycle
            }
        }
        on_stack[v] = false;
    }



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1: 2 
2: 3
3: 1
4: 5 2 1
5: 

Adjacency List

4 5 5

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

dfs visit(5)
<latexit sha1_base64="ze9ErNrrFZ9J+GC9ZsAL39H5RUM=">AAACHHicdVDLSsNAFJ34rPUVFdy4CRahbkoiii4LblxJBfuAJoTJZNIOnUzCzE2hxP6KC7f6Ge7EreBX+AtO2i601QMDh3PuvZw5QcqZAtv+NJaWV1bX1ksb5c2t7Z1dc2+/pZJMEtokCU9kJ8CKciZoExhw2kklxXHAaTsYXBd+e0ilYom4h1FKvRj3BIsYwaAl3zx0Ywx9gDyMlOsPmWIwrl6c+mbFrtkTWIvEmZEKmqHhm19umJAspgIIx0p1HTsFL8cSGOF0XHYzRVNMBrhHu5oKHFPl5ZP8Y+tEK6EVJVI/AdZE/bmR41ipURzoySKtmvcK8T+vuKj+MrsZRFdezkSaARVkmiLKuAWJVTRlhUxSAnykCSaS6Y9YpI8lJqD7LOuGnPk+FknrrObYNefuvFK/nXVVQkfoGFWRgy5RHd2gBmoigh7QE3pGL8aj8Wq8Ge/T0SVjtnOAfsH4+AaTx6IY</latexit><latexit sha1_base64="ze9ErNrrFZ9J+GC9ZsAL39H5RUM=">AAACHHicdVDLSsNAFJ34rPUVFdy4CRahbkoiii4LblxJBfuAJoTJZNIOnUzCzE2hxP6KC7f6Ge7EreBX+AtO2i601QMDh3PuvZw5QcqZAtv+NJaWV1bX1ksb5c2t7Z1dc2+/pZJMEtokCU9kJ8CKciZoExhw2kklxXHAaTsYXBd+e0ilYom4h1FKvRj3BIsYwaAl3zx0Ywx9gDyMlOsPmWIwrl6c+mbFrtkTWIvEmZEKmqHhm19umJAspgIIx0p1HTsFL8cSGOF0XHYzRVNMBrhHu5oKHFPl5ZP8Y+tEK6EVJVI/AdZE/bmR41ipURzoySKtmvcK8T+vuKj+MrsZRFdezkSaARVkmiLKuAWJVTRlhUxSAnykCSaS6Y9YpI8lJqD7LOuGnPk+FknrrObYNefuvFK/nXVVQkfoGFWRgy5RHd2gBmoigh7QE3pGL8aj8Wq8Ge/T0SVjtnOAfsH4+AaTx6IY</latexit><latexit sha1_base64="ze9ErNrrFZ9J+GC9ZsAL39H5RUM=">AAACHHicdVDLSsNAFJ34rPUVFdy4CRahbkoiii4LblxJBfuAJoTJZNIOnUzCzE2hxP6KC7f6Ge7EreBX+AtO2i601QMDh3PuvZw5QcqZAtv+NJaWV1bX1ksb5c2t7Z1dc2+/pZJMEtokCU9kJ8CKciZoExhw2kklxXHAaTsYXBd+e0ilYom4h1FKvRj3BIsYwaAl3zx0Ywx9gDyMlOsPmWIwrl6c+mbFrtkTWIvEmZEKmqHhm19umJAspgIIx0p1HTsFL8cSGOF0XHYzRVNMBrhHu5oKHFPl5ZP8Y+tEK6EVJVI/AdZE/bmR41ipURzoySKtmvcK8T+vuKj+MrsZRFdezkSaARVkmiLKuAWJVTRlhUxSAnykCSaS6Y9YpI8lJqD7LOuGnPk+FknrrObYNefuvFK/nXVVQkfoGFWRgy5RHd2gBmoigh7QE3pGL8aj8Wq8Ge/T0SVjtnOAfsH4+AaTx6IY</latexit><latexit sha1_base64="ze9ErNrrFZ9J+GC9ZsAL39H5RUM=">AAACHHicdVDLSsNAFJ34rPUVFdy4CRahbkoiii4LblxJBfuAJoTJZNIOnUzCzE2hxP6KC7f6Ge7EreBX+AtO2i601QMDh3PuvZw5QcqZAtv+NJaWV1bX1ksb5c2t7Z1dc2+/pZJMEtokCU9kJ8CKciZoExhw2kklxXHAaTsYXBd+e0ilYom4h1FKvRj3BIsYwaAl3zx0Ywx9gDyMlOsPmWIwrl6c+mbFrtkTWIvEmZEKmqHhm19umJAspgIIx0p1HTsFL8cSGOF0XHYzRVNMBrhHu5oKHFPl5ZP8Y+tEK6EVJVI/AdZE/bmR41ipURzoySKtmvcK8T+vuKj+MrsZRFdezkSaARVkmiLKuAWJVTRlhUxSAnykCSaS6Y9YpI8lJqD7LOuGnPk+FknrrObYNefuvFK/nXVVQkfoGFWRgy5RHd2gBmoigh7QE3pGL8aj8Wq8Ge/T0SVjtnOAfsH4+AaTx6IY</latexit>

    void dfs_visit(unsigned v) {
        marked[v] = true;
        on_stack[v] = true;
        for(auto u : arr[v]) {
            if(!marked[u]) {

edge_to[u] = v;
              dfs_visit(u);
            }
             else if(on_stack[u]){
               // found a cycle!

         // process the cycle
            }
        }
        on_stack[v] = false;
    }



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1: 2 
2: 3
3: 1
4: 5 2 1
5: 

Adjacency List

4 5 5

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

dfs visit(5)
<latexit sha1_base64="ze9ErNrrFZ9J+GC9ZsAL39H5RUM=">AAACHHicdVDLSsNAFJ34rPUVFdy4CRahbkoiii4LblxJBfuAJoTJZNIOnUzCzE2hxP6KC7f6Ge7EreBX+AtO2i601QMDh3PuvZw5QcqZAtv+NJaWV1bX1ksb5c2t7Z1dc2+/pZJMEtokCU9kJ8CKciZoExhw2kklxXHAaTsYXBd+e0ilYom4h1FKvRj3BIsYwaAl3zx0Ywx9gDyMlOsPmWIwrl6c+mbFrtkTWIvEmZEKmqHhm19umJAspgIIx0p1HTsFL8cSGOF0XHYzRVNMBrhHu5oKHFPl5ZP8Y+tEK6EVJVI/AdZE/bmR41ipURzoySKtmvcK8T+vuKj+MrsZRFdezkSaARVkmiLKuAWJVTRlhUxSAnykCSaS6Y9YpI8lJqD7LOuGnPk+FknrrObYNefuvFK/nXVVQkfoGFWRgy5RHd2gBmoigh7QE3pGL8aj8Wq8Ge/T0SVjtnOAfsH4+AaTx6IY</latexit><latexit sha1_base64="ze9ErNrrFZ9J+GC9ZsAL39H5RUM=">AAACHHicdVDLSsNAFJ34rPUVFdy4CRahbkoiii4LblxJBfuAJoTJZNIOnUzCzE2hxP6KC7f6Ge7EreBX+AtO2i601QMDh3PuvZw5QcqZAtv+NJaWV1bX1ksb5c2t7Z1dc2+/pZJMEtokCU9kJ8CKciZoExhw2kklxXHAaTsYXBd+e0ilYom4h1FKvRj3BIsYwaAl3zx0Ywx9gDyMlOsPmWIwrl6c+mbFrtkTWIvEmZEKmqHhm19umJAspgIIx0p1HTsFL8cSGOF0XHYzRVNMBrhHu5oKHFPl5ZP8Y+tEK6EVJVI/AdZE/bmR41ipURzoySKtmvcK8T+vuKj+MrsZRFdezkSaARVkmiLKuAWJVTRlhUxSAnykCSaS6Y9YpI8lJqD7LOuGnPk+FknrrObYNefuvFK/nXVVQkfoGFWRgy5RHd2gBmoigh7QE3pGL8aj8Wq8Ge/T0SVjtnOAfsH4+AaTx6IY</latexit><latexit sha1_base64="ze9ErNrrFZ9J+GC9ZsAL39H5RUM=">AAACHHicdVDLSsNAFJ34rPUVFdy4CRahbkoiii4LblxJBfuAJoTJZNIOnUzCzE2hxP6KC7f6Ge7EreBX+AtO2i601QMDh3PuvZw5QcqZAtv+NJaWV1bX1ksb5c2t7Z1dc2+/pZJMEtokCU9kJ8CKciZoExhw2kklxXHAaTsYXBd+e0ilYom4h1FKvRj3BIsYwaAl3zx0Ywx9gDyMlOsPmWIwrl6c+mbFrtkTWIvEmZEKmqHhm19umJAspgIIx0p1HTsFL8cSGOF0XHYzRVNMBrhHu5oKHFPl5ZP8Y+tEK6EVJVI/AdZE/bmR41ipURzoySKtmvcK8T+vuKj+MrsZRFdezkSaARVkmiLKuAWJVTRlhUxSAnykCSaS6Y9YpI8lJqD7LOuGnPk+FknrrObYNefuvFK/nXVVQkfoGFWRgy5RHd2gBmoigh7QE3pGL8aj8Wq8Ge/T0SVjtnOAfsH4+AaTx6IY</latexit><latexit sha1_base64="ze9ErNrrFZ9J+GC9ZsAL39H5RUM=">AAACHHicdVDLSsNAFJ34rPUVFdy4CRahbkoiii4LblxJBfuAJoTJZNIOnUzCzE2hxP6KC7f6Ge7EreBX+AtO2i601QMDh3PuvZw5QcqZAtv+NJaWV1bX1ksb5c2t7Z1dc2+/pZJMEtokCU9kJ8CKciZoExhw2kklxXHAaTsYXBd+e0ilYom4h1FKvRj3BIsYwaAl3zx0Ywx9gDyMlOsPmWIwrl6c+mbFrtkTWIvEmZEKmqHhm19umJAspgIIx0p1HTsFL8cSGOF0XHYzRVNMBrhHu5oKHFPl5ZP8Y+tEK6EVJVI/AdZE/bmR41ipURzoySKtmvcK8T+vuKj+MrsZRFdezkSaARVkmiLKuAWJVTRlhUxSAnykCSaS6Y9YpI8lJqD7LOuGnPk+FknrrObYNefuvFK/nXVVQkfoGFWRgy5RHd2gBmoigh7QE3pGL8aj8Wq8Ge/T0SVjtnOAfsH4+AaTx6IY</latexit>

    void dfs_visit(unsigned v) {
        marked[v] = true;
        on_stack[v] = true;
        for(auto u : arr[v]) {
            if(!marked[u]) {

edge_to[u] = v;
              dfs_visit(u);
            }
             else if(on_stack[u]){
               // found a cycle!

         // process the cycle
            }
        }
        on_stack[v] = false;
    }



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1: 2 
2: 3
3: 1
4: 5 2 1
5: 

Adjacency List

dfs visit(4)
<latexit sha1_base64="dg4zdLM6+Cawp1kYvhXASgXD3sM=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSKeiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8ukc1537Lpz26g2b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeSJaIX</latexit><latexit sha1_base64="dg4zdLM6+Cawp1kYvhXASgXD3sM=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSKeiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8ukc1537Lpz26g2b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeSJaIX</latexit><latexit sha1_base64="dg4zdLM6+Cawp1kYvhXASgXD3sM=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSKeiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8ukc1537Lpz26g2b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeSJaIX</latexit><latexit sha1_base64="dg4zdLM6+Cawp1kYvhXASgXD3sM=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSKeiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8ukc1537Lpz26g2b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeSJaIX</latexit>

4 5 5

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

    void dfs_visit(unsigned v) {
        marked[v] = true;
        on_stack[v] = true;
        for(auto u : arr[v]) {
            if(!marked[u]) {

edge_to[u] = v;
              dfs_visit(u);
            }
             else if(on_stack[u]){
               // found a cycle!

         // process the cycle
            }
        }
        on_stack[v] = false;
    }



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1: 2 
2: 3
3: 1
4: 5 2 1
5: 

Adjacency List

4 5 5

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

2

dfs visit(2)
<latexit sha1_base64="6rfpCytM8KR4WLwZ17XpSmNDE30=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVOSIuiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8uk06g7dt25Pa82b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeO4aIV</latexit><latexit sha1_base64="6rfpCytM8KR4WLwZ17XpSmNDE30=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVOSIuiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8uk06g7dt25Pa82b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeO4aIV</latexit><latexit sha1_base64="6rfpCytM8KR4WLwZ17XpSmNDE30=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVOSIuiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8uk06g7dt25Pa82b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeO4aIV</latexit><latexit sha1_base64="6rfpCytM8KR4WLwZ17XpSmNDE30=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVOSIuiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8uk06g7dt25Pa82b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeO4aIV</latexit>

    void dfs_visit(unsigned v) {
        marked[v] = true;
        on_stack[v] = true;
        for(auto u : arr[v]) {
            if(!marked[u]) {

edge_to[u] = v;
              dfs_visit(u);
            }
             else if(on_stack[u]){
               // found a cycle!

         // process the cycle
            }
        }
        on_stack[v] = false;
    }



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1: 2 
2: 3
3: 1
4: 5 2 1
5: 

Adjacency List

4 5 5

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

2 3

dfs visit(3)
<latexit sha1_base64="1jkKrb5v2SLkS/WfyVQz4+disuU=">AAACHHicdVDLSsNAFJ34rPUVFdy4CRahbkqigi4LblxJBfuAJoTJZNIOnUzCzE2hxP6KC7f6Ge7EreBX+AtO2i601QMDh3PuvZw5QcqZAtv+NJaWV1bX1ksb5c2t7Z1dc2+/pZJMEtokCU9kJ8CKciZoExhw2kklxXHAaTsYXBd+e0ilYom4h1FKvRj3BIsYwaAl3zx0Ywx9gDyMlOsPmWIwrp6f+mbFrtkTWIvEmZEKmqHhm19umJAspgIIx0p1HTsFL8cSGOF0XHYzRVNMBrhHu5oKHFPl5ZP8Y+tEK6EVJVI/AdZE/bmR41ipURzoySKtmvcK8T+vuKj+MrsZRFdezkSaARVkmiLKuAWJVTRlhUxSAnykCSaS6Y9YpI8lJqD7LOuGnPk+FknrrObYNefuolK/nXVVQkfoGFWRgy5RHd2gBmoigh7QE3pGL8aj8Wq8Ge/T0SVjtnOAfsH4+AaQg6IW</latexit><latexit sha1_base64="1jkKrb5v2SLkS/WfyVQz4+disuU=">AAACHHicdVDLSsNAFJ34rPUVFdy4CRahbkqigi4LblxJBfuAJoTJZNIOnUzCzE2hxP6KC7f6Ge7EreBX+AtO2i601QMDh3PuvZw5QcqZAtv+NJaWV1bX1ksb5c2t7Z1dc2+/pZJMEtokCU9kJ8CKciZoExhw2kklxXHAaTsYXBd+e0ilYom4h1FKvRj3BIsYwaAl3zx0Ywx9gDyMlOsPmWIwrp6f+mbFrtkTWIvEmZEKmqHhm19umJAspgIIx0p1HTsFL8cSGOF0XHYzRVNMBrhHu5oKHFPl5ZP8Y+tEK6EVJVI/AdZE/bmR41ipURzoySKtmvcK8T+vuKj+MrsZRFdezkSaARVkmiLKuAWJVTRlhUxSAnykCSaS6Y9YpI8lJqD7LOuGnPk+FknrrObYNefuolK/nXVVQkfoGFWRgy5RHd2gBmoigh7QE3pGL8aj8Wq8Ge/T0SVjtnOAfsH4+AaQg6IW</latexit><latexit sha1_base64="1jkKrb5v2SLkS/WfyVQz4+disuU=">AAACHHicdVDLSsNAFJ34rPUVFdy4CRahbkqigi4LblxJBfuAJoTJZNIOnUzCzE2hxP6KC7f6Ge7EreBX+AtO2i601QMDh3PuvZw5QcqZAtv+NJaWV1bX1ksb5c2t7Z1dc2+/pZJMEtokCU9kJ8CKciZoExhw2kklxXHAaTsYXBd+e0ilYom4h1FKvRj3BIsYwaAl3zx0Ywx9gDyMlOsPmWIwrp6f+mbFrtkTWIvEmZEKmqHhm19umJAspgIIx0p1HTsFL8cSGOF0XHYzRVNMBrhHu5oKHFPl5ZP8Y+tEK6EVJVI/AdZE/bmR41ipURzoySKtmvcK8T+vuKj+MrsZRFdezkSaARVkmiLKuAWJVTRlhUxSAnykCSaS6Y9YpI8lJqD7LOuGnPk+FknrrObYNefuolK/nXVVQkfoGFWRgy5RHd2gBmoigh7QE3pGL8aj8Wq8Ge/T0SVjtnOAfsH4+AaQg6IW</latexit><latexit sha1_base64="1jkKrb5v2SLkS/WfyVQz4+disuU=">AAACHHicdVDLSsNAFJ34rPUVFdy4CRahbkqigi4LblxJBfuAJoTJZNIOnUzCzE2hxP6KC7f6Ge7EreBX+AtO2i601QMDh3PuvZw5QcqZAtv+NJaWV1bX1ksb5c2t7Z1dc2+/pZJMEtokCU9kJ8CKciZoExhw2kklxXHAaTsYXBd+e0ilYom4h1FKvRj3BIsYwaAl3zx0Ywx9gDyMlOsPmWIwrp6f+mbFrtkTWIvEmZEKmqHhm19umJAspgIIx0p1HTsFL8cSGOF0XHYzRVNMBrhHu5oKHFPl5ZP8Y+tEK6EVJVI/AdZE/bmR41ipURzoySKtmvcK8T+vuKj+MrsZRFdezkSaARVkmiLKuAWJVTRlhUxSAnykCSaS6Y9YpI8lJqD7LOuGnPk+FknrrObYNefuolK/nXVVQkfoGFWRgy5RHd2gBmoigh7QE3pGL8aj8Wq8Ge/T0SVjtnOAfsH4+AaQg6IW</latexit>

    void dfs_visit(unsigned v) {
        marked[v] = true;
        on_stack[v] = true;
        for(auto u : arr[v]) {
            if(!marked[u]) {

edge_to[u] = v;
              dfs_visit(u);
            }
             else if(on_stack[u]){
               // found a cycle!

         // process the cycle
            }
        }
        on_stack[v] = false;
    }



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1: 2 
2: 3
3: 1
4: 5 2 1
5: 

Adjacency List

4 5 5

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

2 3 1

dfs visit(1)
<latexit sha1_base64="LcLroOHH2C8WESDaVEoIszeIj9s=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG05pz5plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAONP6IU</latexit><latexit sha1_base64="LcLroOHH2C8WESDaVEoIszeIj9s=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG05pz5plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAONP6IU</latexit><latexit sha1_base64="LcLroOHH2C8WESDaVEoIszeIj9s=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG05pz5plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAONP6IU</latexit><latexit sha1_base64="LcLroOHH2C8WESDaVEoIszeIj9s=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG05pz5plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAONP6IU</latexit>

    void dfs_visit(unsigned v) {
        marked[v] = true;
        on_stack[v] = true;
        for(auto u : arr[v]) {
            if(!marked[u]) {

edge_to[u] = v;
              dfs_visit(u);
            }
             else if(on_stack[u]){
               // found a cycle!

         // process the cycle
            }
        }
        on_stack[v] = false;
    }

The edge           is a back edge.  We have found 
a cycle!

(1, 2)
<latexit sha1_base64="OYFnTleKosnEF9xNabGQHOO7iYI=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSCrosuHElFUxbaEOZTCft0MkkzEyEEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVVlEhCXRLxSHZ9rChngrqaaU67saQ49Dnt+JPrzO88UKlYJO71NKZeiEeCBYxgbSS36lzUzwflil2z50CrxMlJBXK0BuWv/jAiSUiFJhwr1XPsWHsplpoRTmelfqJojMkEj2jPUIFDqrx0fuwMnRlliIJImhIazdWfEykOlZqGvukMsR6rZS8T//Oyjeovs5fo4MpLmYgTTQVZXBEkHOkIZbGgIZOUaD41BBPJzCOIjLHERJvwSiYhZzmPVdKu1xy75tw1Ks3bPKsinMApVMGBS2jCDbTABQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgG3WJmK</latexit><latexit sha1_base64="OYFnTleKosnEF9xNabGQHOO7iYI=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSCrosuHElFUxbaEOZTCft0MkkzEyEEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVVlEhCXRLxSHZ9rChngrqaaU67saQ49Dnt+JPrzO88UKlYJO71NKZeiEeCBYxgbSS36lzUzwflil2z50CrxMlJBXK0BuWv/jAiSUiFJhwr1XPsWHsplpoRTmelfqJojMkEj2jPUIFDqrx0fuwMnRlliIJImhIazdWfEykOlZqGvukMsR6rZS8T//Oyjeovs5fo4MpLmYgTTQVZXBEkHOkIZbGgIZOUaD41BBPJzCOIjLHERJvwSiYhZzmPVdKu1xy75tw1Ks3bPKsinMApVMGBS2jCDbTABQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgG3WJmK</latexit><latexit sha1_base64="OYFnTleKosnEF9xNabGQHOO7iYI=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSCrosuHElFUxbaEOZTCft0MkkzEyEEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVVlEhCXRLxSHZ9rChngrqaaU67saQ49Dnt+JPrzO88UKlYJO71NKZeiEeCBYxgbSS36lzUzwflil2z50CrxMlJBXK0BuWv/jAiSUiFJhwr1XPsWHsplpoRTmelfqJojMkEj2jPUIFDqrx0fuwMnRlliIJImhIazdWfEykOlZqGvukMsR6rZS8T//Oyjeovs5fo4MpLmYgTTQVZXBEkHOkIZbGgIZOUaD41BBPJzCOIjLHERJvwSiYhZzmPVdKu1xy75tw1Ks3bPKsinMApVMGBS2jCDbTABQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgG3WJmK</latexit><latexit sha1_base64="OYFnTleKosnEF9xNabGQHOO7iYI=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSCrosuHElFUxbaEOZTCft0MkkzEyEEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVVlEhCXRLxSHZ9rChngrqaaU67saQ49Dnt+JPrzO88UKlYJO71NKZeiEeCBYxgbSS36lzUzwflil2z50CrxMlJBXK0BuWv/jAiSUiFJhwr1XPsWHsplpoRTmelfqJojMkEj2jPUIFDqrx0fuwMnRlliIJImhIazdWfEykOlZqGvukMsR6rZS8T//Oyjeovs5fo4MpLmYgTTQVZXBEkHOkIZbGgIZOUaD41BBPJzCOIjLHERJvwSiYhZzmPVdKu1xy75tw1Ks3bPKsinMApVMGBS2jCDbTABQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgG3WJmK</latexit>



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1: 2 
2: 3
3: 1
4: 5 2 1
5: 

Adjacency List

dfs visit(4)
<latexit sha1_base64="dg4zdLM6+Cawp1kYvhXASgXD3sM=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSKeiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8ukc1537Lpz26g2b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeSJaIX</latexit><latexit sha1_base64="dg4zdLM6+Cawp1kYvhXASgXD3sM=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSKeiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8ukc1537Lpz26g2b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeSJaIX</latexit><latexit sha1_base64="dg4zdLM6+Cawp1kYvhXASgXD3sM=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSKeiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8ukc1537Lpz26g2b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeSJaIX</latexit><latexit sha1_base64="dg4zdLM6+Cawp1kYvhXASgXD3sM=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSKeiy4MaVVLCt0IYwmUzaoZNJmLkplNhfceFWP8OduBX8Cn/BSZuFtnpg4HDOvZczx084U2Dbn0ZpZXVtfaO8Wdna3tndM/cPOipOJaFtEvNY3vtYUc4EbQMDTu8TSXHkc9r1R1e53x1TqVgs7mCSUDfCA8FCRjBoyTOP+hGGIUAWhKrvjZliMK01zjyzatftGaxl4hSkigq0PPOrH8QkjagAwrFSPcdOwM2wBEY4nVb6qaIJJiM8oD1NBY6ocrNZ/ql1qpXACmOpnwBrpv7cyHCk1CTy9WSeVi16ufifl19Uf5m9FMJLN2MiSYEKMk8RptyC2MqbsgImKQE+0QQTyfRHLDLEEhPQfVZ0Q85iH8ukc1537Lpz26g2b4quyugYnaAactAFaqJr1EJtRNADekLP6MV4NF6NN+N9Ployip1D9AvGxzeSJaIX</latexit>

4 5 5 2 3 1 1 3 2 4

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

    void dfs_visit(unsigned v) {
        marked[v] = true;
        on_stack[v] = true;
        for(auto u : arr[v]) {
            if(!marked[u]) {

edge_to[u] = v;
              dfs_visit(u);
            }
             else if(on_stack[u]){
               // found a cycle!

         // process the cycle
            }
        }
        on_stack[v] = false;
    }

(
<latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit>

(
<latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit>

(
<latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit>

(
<latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit>

(
<latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit><latexit sha1_base64="dbTvuI4ei1qoRCYO1S+Cu0FL57A=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBByCrsi6DHgxZMkYB6QLGF20psMmZ1dZmaFEHL24FU/w5t49Tv8Cn/B2WQPmmhBQ1HV3XRXkAiujet+OmvrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxTea3H1BpHst7M0nQj+hQ8pAzaqzUqPRLZbfqzkFWiZeTMuSo90tfvUHM0gilYYJq3fXcxPhTqgxnAmfFXqoxoWxMh9i1VNIItT+dHzoj51YZkDBWtqQhc/XnxJRGWk+iwHZG1Iz0speJ/3nZRv2X2U1NeO1PuUxSg5ItrghTQUxMskjIgCtkRkwsoUxx+whhI6ooMza4ok3IW85jlbQuqp5b9RqX5dpdnlUBTuEMKuDBFdTgFurQBAYIT/AML86j8+q8Oe+L1jUnnzmBX3A+vgH1tZiq</latexit>

)
<latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit>

)
<latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit>

)
<latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit>

)
<latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit>

)
<latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit><latexit sha1_base64="OkC6AL8mZYrIpANxYxOWfYpl9S8=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoOgTbgTQcuAjZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwup767QdUmsfyzowT9CM6kDzkjBorNc565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE175GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCat86rnVr3GRaV2m2dVhCM4hlPw4BJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj2/3Vpir</latexit>



Back Edges and Cycles

Claim: There is a cycle reachable from vertex    iff in                        we find 
an edge to a vertex which is                 .on stack

<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

v
<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit> dfs visit(v)

<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

We have two show two things:

1) If we find a back edge then there is a cycle.

2) If there is a cycle then there is a back edge.

Recall we call an edge from a vertex we are exploring to a vertex already 
on the stack a back edge.



Back Edge         Cycle

Let's say that while exploring vertex       we find an edge to vertex      
which is on the stack.

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

We arrived at      in the call of                          .dfs visit(u2)
<latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit><latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit><latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit><latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit>

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

                         only visits vertices reachable from       .dfs visit(u2)
<latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit><latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit><latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit><latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>



Back Edge         Cycle

Let's say that while exploring vertex       we find an edge to vertex      
which is on the stack.

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

We arrived at      in the call of                          .dfs visit(u2)
<latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit><latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit><latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit><latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit>

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

                         only visits vertices reachable from       .dfs visit(u2)
<latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit><latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit><latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit><latexit sha1_base64="/YUK68C8JMjcXC1mB+dh068mgv0=">AAACHnicdVBNS8NAEN3Ur1q/ol4EL8Ei1EtJiqDHghdPUsG2QhvCZrNpl242YXdSKKH+Fg9e9Wd4E6/6K/wLbtoctNUHA4/3ZoaZ5yecKbDtT6O0srq2vlHerGxt7+zumfsHHRWnktA2iXks732sKGeCtoEBp/eJpDjyOe36o6vc746pVCwWdzBJqBvhgWAhIxi05JlH/QjDECALQtX3xkwxmNZSr3HmmVW7bs9gLROnIFVUoOWZX/0gJmlEBRCOleo5dgJuhiUwwum00k8VTTAZ4QHtaSpwRJWbzT6YWqdaCawwlroEWDP150SGI6Umka8783vVopeL/3n5RvWX2UshvHQzJpIUqCDzK8KUWxBbeVZWwCQlwCeaYCKZfsQiQywxAZ1oRSfkLOaxTDqNumPXndvzavOmyKqMjtEJqiEHXaAmukYt1EYEPaAn9IxejEfj1Xgz3uetJaOYOUS/YHx8A0Vwov0=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

So       is reachable from      ,  and this plus the back edge gives a cycle.u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>



Unmarked Path Property

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

u3
<latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit><latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit><latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit><latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit>

uk
<latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit>

time
<latexit sha1_base64="CK9sPYYen65AKuHWNHAmaFwfhBo=">AAACEXicdVDLSgMxFM3UV62vqks3wSK4KjMi6LLgxpVUsA9oh5JJb9vQZGZM7ghl6Fe4cKuf4U7c+gV+hb9gpp2FtnogcDjn3svJCWIpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmkODRzLS7YAZkCKEBgqU0I41MBVIaAXjq8xvPYA2IgrvcBKDr9gwFAPBGVrJ7yqGI8QUhYJpr1xxq+4MdJl4OamQHPVe+avbj3iiIEQumTEdz43RT5lGwSVMS93EQMz4mA2hY2nIFBg/nYWe0hOr9Okg0vaFSGfqz42UKWMmKrCTWUiz6GXif1520fxldhIcXPqpCOMEIeTzFINEUoxoVg/tCw0c5cQSxrWwH6F8xDTjaEss2Ya8xT6WSfOs6rlV7/a8UrvJuyqSI3JMTolHLkiNXJM6aRBO7skTeSYvzqPz6rw57/PRgpPvHJJfcD6+Aaopno8=</latexit><latexit sha1_base64="CK9sPYYen65AKuHWNHAmaFwfhBo=">AAACEXicdVDLSgMxFM3UV62vqks3wSK4KjMi6LLgxpVUsA9oh5JJb9vQZGZM7ghl6Fe4cKuf4U7c+gV+hb9gpp2FtnogcDjn3svJCWIpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmkODRzLS7YAZkCKEBgqU0I41MBVIaAXjq8xvPYA2IgrvcBKDr9gwFAPBGVrJ7yqGI8QUhYJpr1xxq+4MdJl4OamQHPVe+avbj3iiIEQumTEdz43RT5lGwSVMS93EQMz4mA2hY2nIFBg/nYWe0hOr9Okg0vaFSGfqz42UKWMmKrCTWUiz6GXif1520fxldhIcXPqpCOMEIeTzFINEUoxoVg/tCw0c5cQSxrWwH6F8xDTjaEss2Ya8xT6WSfOs6rlV7/a8UrvJuyqSI3JMTolHLkiNXJM6aRBO7skTeSYvzqPz6rw57/PRgpPvHJJfcD6+Aaopno8=</latexit><latexit sha1_base64="CK9sPYYen65AKuHWNHAmaFwfhBo=">AAACEXicdVDLSgMxFM3UV62vqks3wSK4KjMi6LLgxpVUsA9oh5JJb9vQZGZM7ghl6Fe4cKuf4U7c+gV+hb9gpp2FtnogcDjn3svJCWIpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmkODRzLS7YAZkCKEBgqU0I41MBVIaAXjq8xvPYA2IgrvcBKDr9gwFAPBGVrJ7yqGI8QUhYJpr1xxq+4MdJl4OamQHPVe+avbj3iiIEQumTEdz43RT5lGwSVMS93EQMz4mA2hY2nIFBg/nYWe0hOr9Okg0vaFSGfqz42UKWMmKrCTWUiz6GXif1520fxldhIcXPqpCOMEIeTzFINEUoxoVg/tCw0c5cQSxrWwH6F8xDTjaEss2Ya8xT6WSfOs6rlV7/a8UrvJuyqSI3JMTolHLkiNXJM6aRBO7skTeSYvzqPz6rw57/PRgpPvHJJfcD6+Aaopno8=</latexit><latexit sha1_base64="CK9sPYYen65AKuHWNHAmaFwfhBo=">AAACEXicdVDLSgMxFM3UV62vqks3wSK4KjMi6LLgxpVUsA9oh5JJb9vQZGZM7ghl6Fe4cKuf4U7c+gV+hb9gpp2FtnogcDjn3svJCWIpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmkODRzLS7YAZkCKEBgqU0I41MBVIaAXjq8xvPYA2IgrvcBKDr9gwFAPBGVrJ7yqGI8QUhYJpr1xxq+4MdJl4OamQHPVe+avbj3iiIEQumTEdz43RT5lGwSVMS93EQMz4mA2hY2nIFBg/nYWe0hOr9Okg0vaFSGfqz42UKWMmKrCTWUiz6GXif1520fxldhIcXPqpCOMEIeTzFINEUoxoVg/tCw0c5cQSxrWwH6F8xDTjaEss2Ya8xT6WSfOs6rlV7/a8UrvJuyqSI3JMTolHLkiNXJM6aRBO7skTeSYvzqPz6rw57/PRgpPvHJJfcD6+Aaopno8=</latexit>start

dfs visit(u1)
<latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit>

start
dfs visit(uk)

<latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit>

finish
dfs visit(uk)

<latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit>

finish
dfs visit(u1)

<latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit>

dfs visit(u1)
<latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit>

Unmarked path property: If there is an unmarked path from      to      when 
                          starts,  then we will have the following ordering of start and 
finish times:

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

uk
<latexit sha1_base64="iznjGBT2KEfj21eVmwo/1ZqGts8=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZJIMmZ1dZnqFsOQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFcRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8VXmtx64NiJS9ziJuR/SoRIDwSha6S7pjXvlilt1ZyDLxMtJBXLUe+Wvbj9iScgVMkmN6XhujH5KNQom+bTUTQyPKRvTIe9YqmjIjZ/OTp2SE6v0ySDSthSSmfpzIqWhMZMwsJ0hxZFZ9DLxPy/baP4yOwkOLv1UqDhBrtj8ikEiCUYkC4X0heYM5cQSyrSwjxA2opoytNGVbELeYh7LpHlW9dyqd3teqd3kWRXhCI7hFDy4gBpcQx0awGAIT/AML86j8+q8Oe/z1oKTzxzCLzgf3wemmdU=</latexit><latexit sha1_base64="iznjGBT2KEfj21eVmwo/1ZqGts8=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZJIMmZ1dZnqFsOQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFcRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8VXmtx64NiJS9ziJuR/SoRIDwSha6S7pjXvlilt1ZyDLxMtJBXLUe+Wvbj9iScgVMkmN6XhujH5KNQom+bTUTQyPKRvTIe9YqmjIjZ/OTp2SE6v0ySDSthSSmfpzIqWhMZMwsJ0hxZFZ9DLxPy/baP4yOwkOLv1UqDhBrtj8ikEiCUYkC4X0heYM5cQSyrSwjxA2opoytNGVbELeYh7LpHlW9dyqd3teqd3kWRXhCI7hFDy4gBpcQx0awGAIT/AML86j8+q8Oe/z1oKTzxzCLzgf3wemmdU=</latexit><latexit sha1_base64="iznjGBT2KEfj21eVmwo/1ZqGts8=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZJIMmZ1dZnqFsOQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFcRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8VXmtx64NiJS9ziJuR/SoRIDwSha6S7pjXvlilt1ZyDLxMtJBXLUe+Wvbj9iScgVMkmN6XhujH5KNQom+bTUTQyPKRvTIe9YqmjIjZ/OTp2SE6v0ySDSthSSmfpzIqWhMZMwsJ0hxZFZ9DLxPy/baP4yOwkOLv1UqDhBrtj8ikEiCUYkC4X0heYM5cQSyrSwjxA2opoytNGVbELeYh7LpHlW9dyqd3teqd3kWRXhCI7hFDy4gBpcQx0awGAIT/AML86j8+q8Oe/z1oKTzxzCLzgf3wemmdU=</latexit><latexit sha1_base64="iznjGBT2KEfj21eVmwo/1ZqGts8=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZJIMmZ1dZnqFsOQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFcRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8VXmtx64NiJS9ziJuR/SoRIDwSha6S7pjXvlilt1ZyDLxMtJBXLUe+Wvbj9iScgVMkmN6XhujH5KNQom+bTUTQyPKRvTIe9YqmjIjZ/OTp2SE6v0ySDSthSSmfpzIqWhMZMwsJ0hxZFZ9DLxPy/baP4yOwkOLv1UqDhBrtj8ikEiCUYkC4X0heYM5cQSyrSwjxA2opoytNGVbELeYh7LpHlW9dyqd3teqd3kWRXhCI7hFDy4gBpcQx0awGAIT/AML86j8+q8Oe/z1oKTzxzCLzgf3wemmdU=</latexit>



Unmarked Path Property
u1

<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

u3
<latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit><latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit><latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit><latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit>

uk
<latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit>

time
<latexit sha1_base64="CK9sPYYen65AKuHWNHAmaFwfhBo=">AAACEXicdVDLSgMxFM3UV62vqks3wSK4KjMi6LLgxpVUsA9oh5JJb9vQZGZM7ghl6Fe4cKuf4U7c+gV+hb9gpp2FtnogcDjn3svJCWIpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmkODRzLS7YAZkCKEBgqU0I41MBVIaAXjq8xvPYA2IgrvcBKDr9gwFAPBGVrJ7yqGI8QUhYJpr1xxq+4MdJl4OamQHPVe+avbj3iiIEQumTEdz43RT5lGwSVMS93EQMz4mA2hY2nIFBg/nYWe0hOr9Okg0vaFSGfqz42UKWMmKrCTWUiz6GXif1520fxldhIcXPqpCOMEIeTzFINEUoxoVg/tCw0c5cQSxrWwH6F8xDTjaEss2Ya8xT6WSfOs6rlV7/a8UrvJuyqSI3JMTolHLkiNXJM6aRBO7skTeSYvzqPz6rw57/PRgpPvHJJfcD6+Aaopno8=</latexit><latexit sha1_base64="CK9sPYYen65AKuHWNHAmaFwfhBo=">AAACEXicdVDLSgMxFM3UV62vqks3wSK4KjMi6LLgxpVUsA9oh5JJb9vQZGZM7ghl6Fe4cKuf4U7c+gV+hb9gpp2FtnogcDjn3svJCWIpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmkODRzLS7YAZkCKEBgqU0I41MBVIaAXjq8xvPYA2IgrvcBKDr9gwFAPBGVrJ7yqGI8QUhYJpr1xxq+4MdJl4OamQHPVe+avbj3iiIEQumTEdz43RT5lGwSVMS93EQMz4mA2hY2nIFBg/nYWe0hOr9Okg0vaFSGfqz42UKWMmKrCTWUiz6GXif1520fxldhIcXPqpCOMEIeTzFINEUoxoVg/tCw0c5cQSxrWwH6F8xDTjaEss2Ya8xT6WSfOs6rlV7/a8UrvJuyqSI3JMTolHLkiNXJM6aRBO7skTeSYvzqPz6rw57/PRgpPvHJJfcD6+Aaopno8=</latexit><latexit sha1_base64="CK9sPYYen65AKuHWNHAmaFwfhBo=">AAACEXicdVDLSgMxFM3UV62vqks3wSK4KjMi6LLgxpVUsA9oh5JJb9vQZGZM7ghl6Fe4cKuf4U7c+gV+hb9gpp2FtnogcDjn3svJCWIpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmkODRzLS7YAZkCKEBgqU0I41MBVIaAXjq8xvPYA2IgrvcBKDr9gwFAPBGVrJ7yqGI8QUhYJpr1xxq+4MdJl4OamQHPVe+avbj3iiIEQumTEdz43RT5lGwSVMS93EQMz4mA2hY2nIFBg/nYWe0hOr9Okg0vaFSGfqz42UKWMmKrCTWUiz6GXif1520fxldhIcXPqpCOMEIeTzFINEUoxoVg/tCw0c5cQSxrWwH6F8xDTjaEss2Ya8xT6WSfOs6rlV7/a8UrvJuyqSI3JMTolHLkiNXJM6aRBO7skTeSYvzqPz6rw57/PRgpPvHJJfcD6+Aaopno8=</latexit><latexit sha1_base64="CK9sPYYen65AKuHWNHAmaFwfhBo=">AAACEXicdVDLSgMxFM3UV62vqks3wSK4KjMi6LLgxpVUsA9oh5JJb9vQZGZM7ghl6Fe4cKuf4U7c+gV+hb9gpp2FtnogcDjn3svJCWIpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmkODRzLS7YAZkCKEBgqU0I41MBVIaAXjq8xvPYA2IgrvcBKDr9gwFAPBGVrJ7yqGI8QUhYJpr1xxq+4MdJl4OamQHPVe+avbj3iiIEQumTEdz43RT5lGwSVMS93EQMz4mA2hY2nIFBg/nYWe0hOr9Okg0vaFSGfqz42UKWMmKrCTWUiz6GXif1520fxldhIcXPqpCOMEIeTzFINEUoxoVg/tCw0c5cQSxrWwH6F8xDTjaEss2Ya8xT6WSfOs6rlV7/a8UrvJuyqSI3JMTolHLkiNXJM6aRBO7skTeSYvzqPz6rw57/PRgpPvHJJfcD6+Aaopno8=</latexit>start

dfs visit(u1)
<latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit>

start
dfs visit(uk)

<latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit>

finish
dfs visit(uk)

<latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit>

finish
dfs visit(u1)

<latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit>

If                           starts while                           is still active, then  
                          must finish before                            can finish.
dfs visit(uk)

<latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit>

dfs visit(u1)
<latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit>

dfs visit(uk)
<latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit>

dfs visit(u1)
<latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit>



Unmarked Path Property
u1

<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

u3
<latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit><latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit><latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit><latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit>

uk
<latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit>

time
<latexit sha1_base64="CK9sPYYen65AKuHWNHAmaFwfhBo=">AAACEXicdVDLSgMxFM3UV62vqks3wSK4KjMi6LLgxpVUsA9oh5JJb9vQZGZM7ghl6Fe4cKuf4U7c+gV+hb9gpp2FtnogcDjn3svJCWIpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmkODRzLS7YAZkCKEBgqU0I41MBVIaAXjq8xvPYA2IgrvcBKDr9gwFAPBGVrJ7yqGI8QUhYJpr1xxq+4MdJl4OamQHPVe+avbj3iiIEQumTEdz43RT5lGwSVMS93EQMz4mA2hY2nIFBg/nYWe0hOr9Okg0vaFSGfqz42UKWMmKrCTWUiz6GXif1520fxldhIcXPqpCOMEIeTzFINEUoxoVg/tCw0c5cQSxrWwH6F8xDTjaEss2Ya8xT6WSfOs6rlV7/a8UrvJuyqSI3JMTolHLkiNXJM6aRBO7skTeSYvzqPz6rw57/PRgpPvHJJfcD6+Aaopno8=</latexit><latexit sha1_base64="CK9sPYYen65AKuHWNHAmaFwfhBo=">AAACEXicdVDLSgMxFM3UV62vqks3wSK4KjMi6LLgxpVUsA9oh5JJb9vQZGZM7ghl6Fe4cKuf4U7c+gV+hb9gpp2FtnogcDjn3svJCWIpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmkODRzLS7YAZkCKEBgqU0I41MBVIaAXjq8xvPYA2IgrvcBKDr9gwFAPBGVrJ7yqGI8QUhYJpr1xxq+4MdJl4OamQHPVe+avbj3iiIEQumTEdz43RT5lGwSVMS93EQMz4mA2hY2nIFBg/nYWe0hOr9Okg0vaFSGfqz42UKWMmKrCTWUiz6GXif1520fxldhIcXPqpCOMEIeTzFINEUoxoVg/tCw0c5cQSxrWwH6F8xDTjaEss2Ya8xT6WSfOs6rlV7/a8UrvJuyqSI3JMTolHLkiNXJM6aRBO7skTeSYvzqPz6rw57/PRgpPvHJJfcD6+Aaopno8=</latexit><latexit sha1_base64="CK9sPYYen65AKuHWNHAmaFwfhBo=">AAACEXicdVDLSgMxFM3UV62vqks3wSK4KjMi6LLgxpVUsA9oh5JJb9vQZGZM7ghl6Fe4cKuf4U7c+gV+hb9gpp2FtnogcDjn3svJCWIpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmkODRzLS7YAZkCKEBgqU0I41MBVIaAXjq8xvPYA2IgrvcBKDr9gwFAPBGVrJ7yqGI8QUhYJpr1xxq+4MdJl4OamQHPVe+avbj3iiIEQumTEdz43RT5lGwSVMS93EQMz4mA2hY2nIFBg/nYWe0hOr9Okg0vaFSGfqz42UKWMmKrCTWUiz6GXif1520fxldhIcXPqpCOMEIeTzFINEUoxoVg/tCw0c5cQSxrWwH6F8xDTjaEss2Ya8xT6WSfOs6rlV7/a8UrvJuyqSI3JMTolHLkiNXJM6aRBO7skTeSYvzqPz6rw57/PRgpPvHJJfcD6+Aaopno8=</latexit><latexit sha1_base64="CK9sPYYen65AKuHWNHAmaFwfhBo=">AAACEXicdVDLSgMxFM3UV62vqks3wSK4KjMi6LLgxpVUsA9oh5JJb9vQZGZM7ghl6Fe4cKuf4U7c+gV+hb9gpp2FtnogcDjn3svJCWIpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmkODRzLS7YAZkCKEBgqU0I41MBVIaAXjq8xvPYA2IgrvcBKDr9gwFAPBGVrJ7yqGI8QUhYJpr1xxq+4MdJl4OamQHPVe+avbj3iiIEQumTEdz43RT5lGwSVMS93EQMz4mA2hY2nIFBg/nYWe0hOr9Okg0vaFSGfqz42UKWMmKrCTWUiz6GXif1520fxldhIcXPqpCOMEIeTzFINEUoxoVg/tCw0c5cQSxrWwH6F8xDTjaEss2Ya8xT6WSfOs6rlV7/a8UrvJuyqSI3JMTolHLkiNXJM6aRBO7skTeSYvzqPz6rw57/PRgpPvHJJfcD6+Aaopno8=</latexit>start

dfs visit(u1)
<latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit>

start
dfs visit(uk)

<latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit>

finish
dfs visit(uk)

<latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit>

finish
dfs visit(u1)

<latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit>

Show by induction that                     starts on all of                    before 
                          finishes.

dfs visit
<latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit>

u2, . . . , uk
<latexit sha1_base64="d+6QSmb+rqcY61Deon1N28XCFak=">AAACFnicdVDLSsNAFJ34rPUVdelmsAguSkmKoMuCG1dSwT6gDWEymbZDJzNhHoUS+h8u3OpnuBO3bv0Kf8FJm4W2euDC4Zx7L/eeKGVUac/7dNbWNza3tks75d29/YND9+i4rYSRmLSwYEJ2I6QIo5y0NNWMdFNJUBIx0onGN7nfmRCpqOAPepqSIEFDTgcUI22l0HVNWK/CPouFVlVownHoVryaNwdcJX5BKqBAM3S/+rHAJiFcY4aU6vleqoMMSU0xI7Ny3yiSIjxGQ9KzlKOEqCCbXz6D51aJ4UBIW1zDufpzIkOJUtMksp0J0iO17OXif16+Uf1l9oweXAcZ5anRhOPFFQPDoBYwzwjGVBKs2dQShCW1j0A8QhJhbZMs24T85TxWSbte872af39ZadwVWZXAKTgDF8AHV6ABbkETtAAGE/AEnsGL8+i8Om/O+6J1zSlmTsAvOB/fQxyeqA==</latexit><latexit sha1_base64="d+6QSmb+rqcY61Deon1N28XCFak=">AAACFnicdVDLSsNAFJ34rPUVdelmsAguSkmKoMuCG1dSwT6gDWEymbZDJzNhHoUS+h8u3OpnuBO3bv0Kf8FJm4W2euDC4Zx7L/eeKGVUac/7dNbWNza3tks75d29/YND9+i4rYSRmLSwYEJ2I6QIo5y0NNWMdFNJUBIx0onGN7nfmRCpqOAPepqSIEFDTgcUI22l0HVNWK/CPouFVlVownHoVryaNwdcJX5BKqBAM3S/+rHAJiFcY4aU6vleqoMMSU0xI7Ny3yiSIjxGQ9KzlKOEqCCbXz6D51aJ4UBIW1zDufpzIkOJUtMksp0J0iO17OXif16+Uf1l9oweXAcZ5anRhOPFFQPDoBYwzwjGVBKs2dQShCW1j0A8QhJhbZMs24T85TxWSbte872af39ZadwVWZXAKTgDF8AHV6ABbkETtAAGE/AEnsGL8+i8Om/O+6J1zSlmTsAvOB/fQxyeqA==</latexit><latexit sha1_base64="d+6QSmb+rqcY61Deon1N28XCFak=">AAACFnicdVDLSsNAFJ34rPUVdelmsAguSkmKoMuCG1dSwT6gDWEymbZDJzNhHoUS+h8u3OpnuBO3bv0Kf8FJm4W2euDC4Zx7L/eeKGVUac/7dNbWNza3tks75d29/YND9+i4rYSRmLSwYEJ2I6QIo5y0NNWMdFNJUBIx0onGN7nfmRCpqOAPepqSIEFDTgcUI22l0HVNWK/CPouFVlVownHoVryaNwdcJX5BKqBAM3S/+rHAJiFcY4aU6vleqoMMSU0xI7Ny3yiSIjxGQ9KzlKOEqCCbXz6D51aJ4UBIW1zDufpzIkOJUtMksp0J0iO17OXif16+Uf1l9oweXAcZ5anRhOPFFQPDoBYwzwjGVBKs2dQShCW1j0A8QhJhbZMs24T85TxWSbte872af39ZadwVWZXAKTgDF8AHV6ABbkETtAAGE/AEnsGL8+i8Om/O+6J1zSlmTsAvOB/fQxyeqA==</latexit><latexit sha1_base64="d+6QSmb+rqcY61Deon1N28XCFak=">AAACFnicdVDLSsNAFJ34rPUVdelmsAguSkmKoMuCG1dSwT6gDWEymbZDJzNhHoUS+h8u3OpnuBO3bv0Kf8FJm4W2euDC4Zx7L/eeKGVUac/7dNbWNza3tks75d29/YND9+i4rYSRmLSwYEJ2I6QIo5y0NNWMdFNJUBIx0onGN7nfmRCpqOAPepqSIEFDTgcUI22l0HVNWK/CPouFVlVownHoVryaNwdcJX5BKqBAM3S/+rHAJiFcY4aU6vleqoMMSU0xI7Ny3yiSIjxGQ9KzlKOEqCCbXz6D51aJ4UBIW1zDufpzIkOJUtMksp0J0iO17OXif16+Uf1l9oweXAcZ5anRhOPFFQPDoBYwzwjGVBKs2dQShCW1j0A8QhJhbZMs24T85TxWSbte872af39ZadwVWZXAKTgDF8AHV6ABbkETtAAGE/AEnsGL8+i8Om/O+6J1zSlmTsAvOB/fQxyeqA==</latexit>

dfs visit(u1)
<latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit>

We know this is true for      because of the edge               .(u1, u2)
<latexit sha1_base64="v5ngOOnWEo9ywWzTZCnKy+GdINw=">AAACDXicdVDLSsNAFJ3UV62vqks3g0WoICUpgi4LblxJBfuQNoTJdNIOnZmEeQgl9BtcuNXPcCdu/Qa/wl9w0mahrR64cDjn3su9J0wYVdp1P53Cyura+kZxs7S1vbO7V94/aKvYSExaOGax7IZIEUYFaWmqGekmkiAeMtIJx1eZ33kgUtFY3OlJQnyOhoJGFCNtpfuqCbwzE9RPg3LFrbkzwGXi5aQCcjSD8ld/EGPDidCYIaV6nptoP0VSU8zItNQ3iiQIj9GQ9CwViBPlp7ODp/DEKgMYxdKW0HCm/pxIEVdqwkPbyZEeqUUvE//zso3qL7NndHTpp1QkRhOB51dEhkEdwywaOKCSYM0mliAsqX0E4hGSCGsbYMkm5C3msUza9Zrn1rzb80rjJs+qCI7AMagCD1yABrgGTdACGHDwBJ7Bi/PovDpvzvu8teDkM4fgF5yPbwdQm1o=</latexit><latexit sha1_base64="v5ngOOnWEo9ywWzTZCnKy+GdINw=">AAACDXicdVDLSsNAFJ3UV62vqks3g0WoICUpgi4LblxJBfuQNoTJdNIOnZmEeQgl9BtcuNXPcCdu/Qa/wl9w0mahrR64cDjn3su9J0wYVdp1P53Cyura+kZxs7S1vbO7V94/aKvYSExaOGax7IZIEUYFaWmqGekmkiAeMtIJx1eZ33kgUtFY3OlJQnyOhoJGFCNtpfuqCbwzE9RPg3LFrbkzwGXi5aQCcjSD8ld/EGPDidCYIaV6nptoP0VSU8zItNQ3iiQIj9GQ9CwViBPlp7ODp/DEKgMYxdKW0HCm/pxIEVdqwkPbyZEeqUUvE//zso3qL7NndHTpp1QkRhOB51dEhkEdwywaOKCSYM0mliAsqX0E4hGSCGsbYMkm5C3msUza9Zrn1rzb80rjJs+qCI7AMagCD1yABrgGTdACGHDwBJ7Bi/PovDpvzvu8teDkM4fgF5yPbwdQm1o=</latexit><latexit sha1_base64="v5ngOOnWEo9ywWzTZCnKy+GdINw=">AAACDXicdVDLSsNAFJ3UV62vqks3g0WoICUpgi4LblxJBfuQNoTJdNIOnZmEeQgl9BtcuNXPcCdu/Qa/wl9w0mahrR64cDjn3su9J0wYVdp1P53Cyura+kZxs7S1vbO7V94/aKvYSExaOGax7IZIEUYFaWmqGekmkiAeMtIJx1eZ33kgUtFY3OlJQnyOhoJGFCNtpfuqCbwzE9RPg3LFrbkzwGXi5aQCcjSD8ld/EGPDidCYIaV6nptoP0VSU8zItNQ3iiQIj9GQ9CwViBPlp7ODp/DEKgMYxdKW0HCm/pxIEVdqwkPbyZEeqUUvE//zso3qL7NndHTpp1QkRhOB51dEhkEdwywaOKCSYM0mliAsqX0E4hGSCGsbYMkm5C3msUza9Zrn1rzb80rjJs+qCI7AMagCD1yABrgGTdACGHDwBJ7Bi/PovDpvzvu8teDkM4fgF5yPbwdQm1o=</latexit><latexit sha1_base64="v5ngOOnWEo9ywWzTZCnKy+GdINw=">AAACDXicdVDLSsNAFJ3UV62vqks3g0WoICUpgi4LblxJBfuQNoTJdNIOnZmEeQgl9BtcuNXPcCdu/Qa/wl9w0mahrR64cDjn3su9J0wYVdp1P53Cyura+kZxs7S1vbO7V94/aKvYSExaOGax7IZIEUYFaWmqGekmkiAeMtIJx1eZ33kgUtFY3OlJQnyOhoJGFCNtpfuqCbwzE9RPg3LFrbkzwGXi5aQCcjSD8ld/EGPDidCYIaV6nptoP0VSU8zItNQ3iiQIj9GQ9CwViBPlp7ODp/DEKgMYxdKW0HCm/pxIEVdqwkPbyZEeqUUvE//zso3qL7NndHTpp1QkRhOB51dEhkEdwywaOKCSYM0mliAsqX0E4hGSCGsbYMkm5C3msUza9Zrn1rzb80rjJs+qCI7AMagCD1yABrgGTdACGHDwBJ7Bi/PovDpvzvu8teDkM4fgF5yPbwdQm1o=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>



Need Path to be Unmarked

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

This example shows that you need the path to be unmarked for the 
unmarked path property to hold.

Suppose you start                           and first visit      .

u0
<latexit sha1_base64="7lRoUHRUQc+GrdmR4COIBU2GH84=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf23F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6d8mZo=</latexit><latexit sha1_base64="7lRoUHRUQc+GrdmR4COIBU2GH84=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf23F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6d8mZo=</latexit><latexit sha1_base64="7lRoUHRUQc+GrdmR4COIBU2GH84=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf23F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6d8mZo=</latexit><latexit sha1_base64="7lRoUHRUQc+GrdmR4COIBU2GH84=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf23F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6d8mZo=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

dfs visit(u0)
<latexit sha1_base64="zUjaTSZo4GX6ZKZceRMUbjw9vNY=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rq2WeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQiyi+w==</latexit><latexit sha1_base64="zUjaTSZo4GX6ZKZceRMUbjw9vNY=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rq2WeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQiyi+w==</latexit><latexit sha1_base64="zUjaTSZo4GX6ZKZceRMUbjw9vNY=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rq2WeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQiyi+w==</latexit><latexit sha1_base64="zUjaTSZo4GX6ZKZceRMUbjw9vNY=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rq2WeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQiyi+w==</latexit>

u1
<latexit sha1_base64="15Nn9CD7GPCp6FrsDlu/vXMq55U=">AAACI3icdVDLSsNAFJ34rPEVdSlCsBTqpiQi6LLgxpVUsA9oQphMJu3QyYOZm0IJXfktLtzqZ7gTNy78Bn/BSZuFtnrgwuGcey/3Hj/lTIJlfWgrq2vrG5uVLX17Z3dv3zg47MgkE4S2ScIT0fOxpJzFtA0MOO2lguLI57Trj64LvzumQrIkvodJSt0ID2IWMoJBSZ5xUnMiDEOAPAil442ZZDCtZ551pmee7RlVq2HNYC4TuyRVVKLlGV9OkJAsojEQjqXs21YKbo4FMMLpVHcySVNMRnhA+4rGOKLSzWdvTM2aUgIzTISqGMyZ+nMix5GUk8hXncXNctErxP+8YqP8y+xnEF65OYvTDGhM5leEGTchMYvAzIAJSoBPFMFEMPWISYZYYAIqVl0lZC/msUw65w3bath3F9XmbZlVBR2jU1RHNrpETXSDWqiNCHpAT+gZvWiP2qv2pr3PW1e0cuYI/YL2+Q0doqRh</latexit><latexit sha1_base64="15Nn9CD7GPCp6FrsDlu/vXMq55U=">AAACI3icdVDLSsNAFJ34rPEVdSlCsBTqpiQi6LLgxpVUsA9oQphMJu3QyYOZm0IJXfktLtzqZ7gTNy78Bn/BSZuFtnrgwuGcey/3Hj/lTIJlfWgrq2vrG5uVLX17Z3dv3zg47MgkE4S2ScIT0fOxpJzFtA0MOO2lguLI57Trj64LvzumQrIkvodJSt0ID2IWMoJBSZ5xUnMiDEOAPAil442ZZDCtZ551pmee7RlVq2HNYC4TuyRVVKLlGV9OkJAsojEQjqXs21YKbo4FMMLpVHcySVNMRnhA+4rGOKLSzWdvTM2aUgIzTISqGMyZ+nMix5GUk8hXncXNctErxP+8YqP8y+xnEF65OYvTDGhM5leEGTchMYvAzIAJSoBPFMFEMPWISYZYYAIqVl0lZC/msUw65w3bath3F9XmbZlVBR2jU1RHNrpETXSDWqiNCHpAT+gZvWiP2qv2pr3PW1e0cuYI/YL2+Q0doqRh</latexit><latexit sha1_base64="15Nn9CD7GPCp6FrsDlu/vXMq55U=">AAACI3icdVDLSsNAFJ34rPEVdSlCsBTqpiQi6LLgxpVUsA9oQphMJu3QyYOZm0IJXfktLtzqZ7gTNy78Bn/BSZuFtnrgwuGcey/3Hj/lTIJlfWgrq2vrG5uVLX17Z3dv3zg47MgkE4S2ScIT0fOxpJzFtA0MOO2lguLI57Trj64LvzumQrIkvodJSt0ID2IWMoJBSZ5xUnMiDEOAPAil442ZZDCtZ551pmee7RlVq2HNYC4TuyRVVKLlGV9OkJAsojEQjqXs21YKbo4FMMLpVHcySVNMRnhA+4rGOKLSzWdvTM2aUgIzTISqGMyZ+nMix5GUk8hXncXNctErxP+8YqP8y+xnEF65OYvTDGhM5leEGTchMYvAzIAJSoBPFMFEMPWISYZYYAIqVl0lZC/msUw65w3bath3F9XmbZlVBR2jU1RHNrpETXSDWqiNCHpAT+gZvWiP2qv2pr3PW1e0cuYI/YL2+Q0doqRh</latexit><latexit sha1_base64="15Nn9CD7GPCp6FrsDlu/vXMq55U=">AAACI3icdVDLSsNAFJ34rPEVdSlCsBTqpiQi6LLgxpVUsA9oQphMJu3QyYOZm0IJXfktLtzqZ7gTNy78Bn/BSZuFtnrgwuGcey/3Hj/lTIJlfWgrq2vrG5uVLX17Z3dv3zg47MgkE4S2ScIT0fOxpJzFtA0MOO2lguLI57Trj64LvzumQrIkvodJSt0ID2IWMoJBSZ5xUnMiDEOAPAil442ZZDCtZ551pmee7RlVq2HNYC4TuyRVVKLlGV9OkJAsojEQjqXs21YKbo4FMMLpVHcySVNMRnhA+4rGOKLSzWdvTM2aUgIzTISqGMyZ+nMix5GUk8hXncXNctErxP+8YqP8y+xnEF65OYvTDGhM5leEGTchMYvAzIAJSoBPFMFEMPWISYZYYAIqVl0lZC/msUw65w3bath3F9XmbZlVBR2jU1RHNrpETXSDWqiNCHpAT+gZvWiP2qv2pr3PW1e0cuYI/YL2+Q0doqRh</latexit>



Need Path to be Unmarked

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

Now when we start                           there is a path to      but there is 
not an unmarked path.

u0
<latexit sha1_base64="7lRoUHRUQc+GrdmR4COIBU2GH84=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf23F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6d8mZo=</latexit><latexit sha1_base64="7lRoUHRUQc+GrdmR4COIBU2GH84=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf23F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6d8mZo=</latexit><latexit sha1_base64="7lRoUHRUQc+GrdmR4COIBU2GH84=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf23F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6d8mZo=</latexit><latexit sha1_base64="7lRoUHRUQc+GrdmR4COIBU2GH84=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf23F654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6d8mZo=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

dfs visit(u1)
<latexit sha1_base64="QzwFi/7D8yG5abNeE6iJbKhND+c=">AAACI3icdVDLSsNAFJ34rPEVdSlCsBTqpiQi6LLgxpVUsA9oQphMJu3QyYOZm0IJXfktLtzqZ7gTNy78Bn/BSZuFtnpghsM5917uPX7KmQTL+tBWVtfWNzYrW/r2zu7evnFw2JFJJghtk4QnoudjSTmLaRsYcNpLBcWRz2nXH10XfndMhWRJfA+TlLoRHsQsZASDkjzjxIkwDAHyIJSON2aSwbSeefaZXlO/Z1SthjWDuUzsklRRiZZnfDlBQrKIxkA4lrJvWym4ORbACKdT3ckkTTEZ4QHtKxrjiEo3n50xNWtKCcwwEerFYM7Unx05jqScRL6qLJaWi14h/ucVE+VfZj+D8MrNWZxmQGMy3yLMuAmJWQRmBkxQAnyiCCaCqUNMMsQCE1Cx6iohezGPZdI5b9hWw767qDZvy6wq6Bidojqy0SVqohvUQm1E0AN6Qs/oRXvUXrU37X1euqKVPUfoF7TPbyUYpGI=</latexit><latexit sha1_base64="QzwFi/7D8yG5abNeE6iJbKhND+c=">AAACI3icdVDLSsNAFJ34rPEVdSlCsBTqpiQi6LLgxpVUsA9oQphMJu3QyYOZm0IJXfktLtzqZ7gTNy78Bn/BSZuFtnpghsM5917uPX7KmQTL+tBWVtfWNzYrW/r2zu7evnFw2JFJJghtk4QnoudjSTmLaRsYcNpLBcWRz2nXH10XfndMhWRJfA+TlLoRHsQsZASDkjzjxIkwDAHyIJSON2aSwbSeefaZXlO/Z1SthjWDuUzsklRRiZZnfDlBQrKIxkA4lrJvWym4ORbACKdT3ckkTTEZ4QHtKxrjiEo3n50xNWtKCcwwEerFYM7Unx05jqScRL6qLJaWi14h/ucVE+VfZj+D8MrNWZxmQGMy3yLMuAmJWQRmBkxQAnyiCCaCqUNMMsQCE1Cx6iohezGPZdI5b9hWw767qDZvy6wq6Bidojqy0SVqohvUQm1E0AN6Qs/oRXvUXrU37X1euqKVPUfoF7TPbyUYpGI=</latexit><latexit sha1_base64="QzwFi/7D8yG5abNeE6iJbKhND+c=">AAACI3icdVDLSsNAFJ34rPEVdSlCsBTqpiQi6LLgxpVUsA9oQphMJu3QyYOZm0IJXfktLtzqZ7gTNy78Bn/BSZuFtnpghsM5917uPX7KmQTL+tBWVtfWNzYrW/r2zu7evnFw2JFJJghtk4QnoudjSTmLaRsYcNpLBcWRz2nXH10XfndMhWRJfA+TlLoRHsQsZASDkjzjxIkwDAHyIJSON2aSwbSeefaZXlO/Z1SthjWDuUzsklRRiZZnfDlBQrKIxkA4lrJvWym4ORbACKdT3ckkTTEZ4QHtKxrjiEo3n50xNWtKCcwwEerFYM7Unx05jqScRL6qLJaWi14h/ucVE+VfZj+D8MrNWZxmQGMy3yLMuAmJWQRmBkxQAnyiCCaCqUNMMsQCE1Cx6iohezGPZdI5b9hWw767qDZvy6wq6Bidojqy0SVqohvUQm1E0AN6Qs/oRXvUXrU37X1euqKVPUfoF7TPbyUYpGI=</latexit><latexit sha1_base64="QzwFi/7D8yG5abNeE6iJbKhND+c=">AAACI3icdVDLSsNAFJ34rPEVdSlCsBTqpiQi6LLgxpVUsA9oQphMJu3QyYOZm0IJXfktLtzqZ7gTNy78Bn/BSZuFtnpghsM5917uPX7KmQTL+tBWVtfWNzYrW/r2zu7evnFw2JFJJghtk4QnoudjSTmLaRsYcNpLBcWRz2nXH10XfndMhWRJfA+TlLoRHsQsZASDkjzjxIkwDAHyIJSON2aSwbSeefaZXlO/Z1SthjWDuUzsklRRiZZnfDlBQrKIxkA4lrJvWym4ORbACKdT3ckkTTEZ4QHtKxrjiEo3n50xNWtKCcwwEerFYM7Unx05jqScRL6qLJaWi14h/ucVE+VfZj+D8MrNWZxmQGMy3yLMuAmJWQRmBkxQAnyiCCaCqUNMMsQCE1Cx6iohezGPZdI5b9hWw767qDZvy6wq6Bidojqy0SVqohvUQm1E0AN6Qs/oRXvUXrU37X1euqKVPUfoF7TPbyUYpGI=</latexit>

u2
<latexit sha1_base64="gB0vhv9cKGltUZ6RdUqAQTn4OSE=">AAACI3icdVDLSsNAFJ3UV42vqEsRgqVQNyUpgi4LblxJBfuANoTJZNIOnTyYuSmU0JXf4sKtfoY7cePCb/AXnLRZaKsHLhzOufdy7/ESziRY1odWWlvf2Nwqb+s7u3v7B8bhUUfGqSC0TWIei56HJeUsom1gwGkvERSHHqddb3yd+90JFZLF0T1ME+qEeBixgBEMSnKN0+ogxDACyPxADtwJkwxmtdS1z/XUbbhGxapbc5irxC5IBRVoucbXwI9JGtIICMdS9m0rASfDAhjhdKYPUkkTTMZ4SPuKRjik0snmb8zMqlJ8M4iFqgjMufpzIsOhlNPQU535zXLZy8X/vHyj/MvspxBcORmLkhRoRBZXBCk3ITbzwEyfCUqATxXBRDD1iElGWGACKlZdJWQv57FKOo26bdXtu4tK87bIqoxO0BmqIRtdoia6QS3URgQ9oCf0jF60R+1Ve9PeF60lrZg5Rr+gfX4DIOmkYw==</latexit><latexit sha1_base64="gB0vhv9cKGltUZ6RdUqAQTn4OSE=">AAACI3icdVDLSsNAFJ3UV42vqEsRgqVQNyUpgi4LblxJBfuANoTJZNIOnTyYuSmU0JXf4sKtfoY7cePCb/AXnLRZaKsHLhzOufdy7/ESziRY1odWWlvf2Nwqb+s7u3v7B8bhUUfGqSC0TWIei56HJeUsom1gwGkvERSHHqddb3yd+90JFZLF0T1ME+qEeBixgBEMSnKN0+ogxDACyPxADtwJkwxmtdS1z/XUbbhGxapbc5irxC5IBRVoucbXwI9JGtIICMdS9m0rASfDAhjhdKYPUkkTTMZ4SPuKRjik0snmb8zMqlJ8M4iFqgjMufpzIsOhlNPQU535zXLZy8X/vHyj/MvspxBcORmLkhRoRBZXBCk3ITbzwEyfCUqATxXBRDD1iElGWGACKlZdJWQv57FKOo26bdXtu4tK87bIqoxO0BmqIRtdoia6QS3URgQ9oCf0jF60R+1Ve9PeF60lrZg5Rr+gfX4DIOmkYw==</latexit><latexit sha1_base64="gB0vhv9cKGltUZ6RdUqAQTn4OSE=">AAACI3icdVDLSsNAFJ3UV42vqEsRgqVQNyUpgi4LblxJBfuANoTJZNIOnTyYuSmU0JXf4sKtfoY7cePCb/AXnLRZaKsHLhzOufdy7/ESziRY1odWWlvf2Nwqb+s7u3v7B8bhUUfGqSC0TWIei56HJeUsom1gwGkvERSHHqddb3yd+90JFZLF0T1ME+qEeBixgBEMSnKN0+ogxDACyPxADtwJkwxmtdS1z/XUbbhGxapbc5irxC5IBRVoucbXwI9JGtIICMdS9m0rASfDAhjhdKYPUkkTTMZ4SPuKRjik0snmb8zMqlJ8M4iFqgjMufpzIsOhlNPQU535zXLZy8X/vHyj/MvspxBcORmLkhRoRBZXBCk3ITbzwEyfCUqATxXBRDD1iElGWGACKlZdJWQv57FKOo26bdXtu4tK87bIqoxO0BmqIRtdoia6QS3URgQ9oCf0jF60R+1Ve9PeF60lrZg5Rr+gfX4DIOmkYw==</latexit><latexit sha1_base64="gB0vhv9cKGltUZ6RdUqAQTn4OSE=">AAACI3icdVDLSsNAFJ3UV42vqEsRgqVQNyUpgi4LblxJBfuANoTJZNIOnTyYuSmU0JXf4sKtfoY7cePCb/AXnLRZaKsHLhzOufdy7/ESziRY1odWWlvf2Nwqb+s7u3v7B8bhUUfGqSC0TWIei56HJeUsom1gwGkvERSHHqddb3yd+90JFZLF0T1ME+qEeBixgBEMSnKN0+ogxDACyPxADtwJkwxmtdS1z/XUbbhGxapbc5irxC5IBRVoucbXwI9JGtIICMdS9m0rASfDAhjhdKYPUkkTTMZ4SPuKRjik0snmb8zMqlJ8M4iFqgjMufpzIsOhlNPQU535zXLZy8X/vHyj/MvspxBcORmLkhRoRBZXBCk3ITbzwEyfCUqATxXBRDD1iElGWGACKlZdJWQv57FKOo26bdXtu4tK87bIqoxO0BmqIRtdoia6QS3URgQ9oCf0jF60R+1Ve9PeF60lrZg5Rr+gfX4DIOmkYw==</latexit>

And in this case                           will finish before                           begins.dfs visit(u1)
<latexit sha1_base64="QzwFi/7D8yG5abNeE6iJbKhND+c=">AAACI3icdVDLSsNAFJ34rPEVdSlCsBTqpiQi6LLgxpVUsA9oQphMJu3QyYOZm0IJXfktLtzqZ7gTNy78Bn/BSZuFtnpghsM5917uPX7KmQTL+tBWVtfWNzYrW/r2zu7evnFw2JFJJghtk4QnoudjSTmLaRsYcNpLBcWRz2nXH10XfndMhWRJfA+TlLoRHsQsZASDkjzjxIkwDAHyIJSON2aSwbSeefaZXlO/Z1SthjWDuUzsklRRiZZnfDlBQrKIxkA4lrJvWym4ORbACKdT3ckkTTEZ4QHtKxrjiEo3n50xNWtKCcwwEerFYM7Unx05jqScRL6qLJaWi14h/ucVE+VfZj+D8MrNWZxmQGMy3yLMuAmJWQRmBkxQAnyiCCaCqUNMMsQCE1Cx6iohezGPZdI5b9hWw767qDZvy6wq6Bidojqy0SVqohvUQm1E0AN6Qs/oRXvUXrU37X1euqKVPUfoF7TPbyUYpGI=</latexit><latexit sha1_base64="QzwFi/7D8yG5abNeE6iJbKhND+c=">AAACI3icdVDLSsNAFJ34rPEVdSlCsBTqpiQi6LLgxpVUsA9oQphMJu3QyYOZm0IJXfktLtzqZ7gTNy78Bn/BSZuFtnpghsM5917uPX7KmQTL+tBWVtfWNzYrW/r2zu7evnFw2JFJJghtk4QnoudjSTmLaRsYcNpLBcWRz2nXH10XfndMhWRJfA+TlLoRHsQsZASDkjzjxIkwDAHyIJSON2aSwbSeefaZXlO/Z1SthjWDuUzsklRRiZZnfDlBQrKIxkA4lrJvWym4ORbACKdT3ckkTTEZ4QHtKxrjiEo3n50xNWtKCcwwEerFYM7Unx05jqScRL6qLJaWi14h/ucVE+VfZj+D8MrNWZxmQGMy3yLMuAmJWQRmBkxQAnyiCCaCqUNMMsQCE1Cx6iohezGPZdI5b9hWw767qDZvy6wq6Bidojqy0SVqohvUQm1E0AN6Qs/oRXvUXrU37X1euqKVPUfoF7TPbyUYpGI=</latexit><latexit sha1_base64="QzwFi/7D8yG5abNeE6iJbKhND+c=">AAACI3icdVDLSsNAFJ34rPEVdSlCsBTqpiQi6LLgxpVUsA9oQphMJu3QyYOZm0IJXfktLtzqZ7gTNy78Bn/BSZuFtnpghsM5917uPX7KmQTL+tBWVtfWNzYrW/r2zu7evnFw2JFJJghtk4QnoudjSTmLaRsYcNpLBcWRz2nXH10XfndMhWRJfA+TlLoRHsQsZASDkjzjxIkwDAHyIJSON2aSwbSeefaZXlO/Z1SthjWDuUzsklRRiZZnfDlBQrKIxkA4lrJvWym4ORbACKdT3ckkTTEZ4QHtKxrjiEo3n50xNWtKCcwwEerFYM7Unx05jqScRL6qLJaWi14h/ucVE+VfZj+D8MrNWZxmQGMy3yLMuAmJWQRmBkxQAnyiCCaCqUNMMsQCE1Cx6iohezGPZdI5b9hWw767qDZvy6wq6Bidojqy0SVqohvUQm1E0AN6Qs/oRXvUXrU37X1euqKVPUfoF7TPbyUYpGI=</latexit><latexit sha1_base64="QzwFi/7D8yG5abNeE6iJbKhND+c=">AAACI3icdVDLSsNAFJ34rPEVdSlCsBTqpiQi6LLgxpVUsA9oQphMJu3QyYOZm0IJXfktLtzqZ7gTNy78Bn/BSZuFtnpghsM5917uPX7KmQTL+tBWVtfWNzYrW/r2zu7evnFw2JFJJghtk4QnoudjSTmLaRsYcNpLBcWRz2nXH10XfndMhWRJfA+TlLoRHsQsZASDkjzjxIkwDAHyIJSON2aSwbSeefaZXlO/Z1SthjWDuUzsklRRiZZnfDlBQrKIxkA4lrJvWym4ORbACKdT3ckkTTEZ4QHtKxrjiEo3n50xNWtKCcwwEerFYM7Unx05jqScRL6qLJaWi14h/ucVE+VfZj+D8MrNWZxmQGMy3yLMuAmJWQRmBkxQAnyiCCaCqUNMMsQCE1Cx6iohezGPZdI5b9hWw767qDZvy6wq6Bidojqy0SVqohvUQm1E0AN6Qs/oRXvUXrU37X1euqKVPUfoF7TPbyUYpGI=</latexit>

dfs visit(u2)
<latexit sha1_base64="ve64aP4vpVkZG8frcvQZm4xifc8=">AAACI3icdVDLSsNAFJ3UV42vqEsRgqVQNyUpgi4LblxJBfuANoTJZNIOnTyYuSmU0JXf4sKtfoY7cePCb/AXnLRZaKsHZjicc+/l3uMlnEmwrA+ttLa+sblV3tZ3dvf2D4zDo46MU0Fom8Q8Fj0PS8pZRNvAgNNeIigOPU673vg697sTKiSLo3uYJtQJ8TBiASMYlOQap4MQwwgg8wM5cCdMMpjVUrdxrlfV7xoVq27NYa4SuyAVVKDlGl8DPyZpSCMgHEvZt60EnAwLYITTmT5IJU0wGeMh7Ssa4ZBKJ5ufMTOrSvHNIBbqRWDO1Z8dGQ6lnIaeqsyXlsteLv7n5RPlX2Y/heDKyViUpEAjstgiSLkJsZkHZvpMUAJ8qggmgqlDTDLCAhNQseoqIXs5j1XSadRtq27fXVSat0VWZXSCzlAN2egSNdENaqE2IugBPaFn9KI9aq/am/a+KC1pRc8x+gXt8xsoYKRk</latexit><latexit sha1_base64="ve64aP4vpVkZG8frcvQZm4xifc8=">AAACI3icdVDLSsNAFJ3UV42vqEsRgqVQNyUpgi4LblxJBfuANoTJZNIOnTyYuSmU0JXf4sKtfoY7cePCb/AXnLRZaKsHZjicc+/l3uMlnEmwrA+ttLa+sblV3tZ3dvf2D4zDo46MU0Fom8Q8Fj0PS8pZRNvAgNNeIigOPU673vg697sTKiSLo3uYJtQJ8TBiASMYlOQap4MQwwgg8wM5cCdMMpjVUrdxrlfV7xoVq27NYa4SuyAVVKDlGl8DPyZpSCMgHEvZt60EnAwLYITTmT5IJU0wGeMh7Ssa4ZBKJ5ufMTOrSvHNIBbqRWDO1Z8dGQ6lnIaeqsyXlsteLv7n5RPlX2Y/heDKyViUpEAjstgiSLkJsZkHZvpMUAJ8qggmgqlDTDLCAhNQseoqIXs5j1XSadRtq27fXVSat0VWZXSCzlAN2egSNdENaqE2IugBPaFn9KI9aq/am/a+KC1pRc8x+gXt8xsoYKRk</latexit><latexit sha1_base64="ve64aP4vpVkZG8frcvQZm4xifc8=">AAACI3icdVDLSsNAFJ3UV42vqEsRgqVQNyUpgi4LblxJBfuANoTJZNIOnTyYuSmU0JXf4sKtfoY7cePCb/AXnLRZaKsHZjicc+/l3uMlnEmwrA+ttLa+sblV3tZ3dvf2D4zDo46MU0Fom8Q8Fj0PS8pZRNvAgNNeIigOPU673vg697sTKiSLo3uYJtQJ8TBiASMYlOQap4MQwwgg8wM5cCdMMpjVUrdxrlfV7xoVq27NYa4SuyAVVKDlGl8DPyZpSCMgHEvZt60EnAwLYITTmT5IJU0wGeMh7Ssa4ZBKJ5ufMTOrSvHNIBbqRWDO1Z8dGQ6lnIaeqsyXlsteLv7n5RPlX2Y/heDKyViUpEAjstgiSLkJsZkHZvpMUAJ8qggmgqlDTDLCAhNQseoqIXs5j1XSadRtq27fXVSat0VWZXSCzlAN2egSNdENaqE2IugBPaFn9KI9aq/am/a+KC1pRc8x+gXt8xsoYKRk</latexit><latexit sha1_base64="ve64aP4vpVkZG8frcvQZm4xifc8=">AAACI3icdVDLSsNAFJ3UV42vqEsRgqVQNyUpgi4LblxJBfuANoTJZNIOnTyYuSmU0JXf4sKtfoY7cePCb/AXnLRZaKsHZjicc+/l3uMlnEmwrA+ttLa+sblV3tZ3dvf2D4zDo46MU0Fom8Q8Fj0PS8pZRNvAgNNeIigOPU673vg697sTKiSLo3uYJtQJ8TBiASMYlOQap4MQwwgg8wM5cCdMMpjVUrdxrlfV7xoVq27NYa4SuyAVVKDlGl8DPyZpSCMgHEvZt60EnAwLYITTmT5IJU0wGeMh7Ssa4ZBKJ5ufMTOrSvHNIBbqRWDO1Z8dGQ6lnIaeqsyXlsteLv7n5RPlX2Y/heDKyViUpEAjstgiSLkJsZkHZvpMUAJ8qggmgqlDTDLCAhNQseoqIXs5j1XSadRtq27fXVSat0VWZXSCzlAN2egSNdENaqE2IugBPaFn9KI9aq/am/a+KC1pRc8x+gXt8xsoYKRk</latexit>



Cycle         Back Edge

start
<latexit sha1_base64="wc9W/sKQSAThREUYAXR92zaeQ9w=">AAACEnicdVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG1dSwT6grSWTZtrQTGZI7ghl6F+4cKuf4U7c+gN+hb9gpp2FtnogcDjn3svJ8WMpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmvEGi2Sk2z41XArFGyhQ8nasOQ19yVv++CrzWw9cGxGpO5zEvBfSoRKBYBStdN8NKY4QU4NU47RfrrhVdwayTLycVCBHvV/+6g4iloRcIZPUmI7nxthL7S3BJJ+WuonhMWVjOuQdSxUNuemls9RTcmKVAQkibZ9CMlN/bqQ0NGYS+nYyS2kWvUz8z8sumr/MToLBZS8VKk6QKzZPESSSYESyfshAaM5QTiyhTAv7EcJGVFOGtsWSbchb7GOZNM+qnlv1bs8rtZu8qyIcwTGcggcXUINrqEMDGGh4gmd4cR6dV+fNeZ+PFpx85xB+wfn4BqPZnxg=</latexit><latexit sha1_base64="wc9W/sKQSAThREUYAXR92zaeQ9w=">AAACEnicdVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG1dSwT6grSWTZtrQTGZI7ghl6F+4cKuf4U7c+gN+hb9gpp2FtnogcDjn3svJ8WMpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmvEGi2Sk2z41XArFGyhQ8nasOQ19yVv++CrzWw9cGxGpO5zEvBfSoRKBYBStdN8NKY4QU4NU47RfrrhVdwayTLycVCBHvV/+6g4iloRcIZPUmI7nxthL7S3BJJ+WuonhMWVjOuQdSxUNuemls9RTcmKVAQkibZ9CMlN/bqQ0NGYS+nYyS2kWvUz8z8sumr/MToLBZS8VKk6QKzZPESSSYESyfshAaM5QTiyhTAv7EcJGVFOGtsWSbchb7GOZNM+qnlv1bs8rtZu8qyIcwTGcggcXUINrqEMDGGh4gmd4cR6dV+fNeZ+PFpx85xB+wfn4BqPZnxg=</latexit><latexit sha1_base64="wc9W/sKQSAThREUYAXR92zaeQ9w=">AAACEnicdVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG1dSwT6grSWTZtrQTGZI7ghl6F+4cKuf4U7c+gN+hb9gpp2FtnogcDjn3svJ8WMpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmvEGi2Sk2z41XArFGyhQ8nasOQ19yVv++CrzWw9cGxGpO5zEvBfSoRKBYBStdN8NKY4QU4NU47RfrrhVdwayTLycVCBHvV/+6g4iloRcIZPUmI7nxthL7S3BJJ+WuonhMWVjOuQdSxUNuemls9RTcmKVAQkibZ9CMlN/bqQ0NGYS+nYyS2kWvUz8z8sumr/MToLBZS8VKk6QKzZPESSSYESyfshAaM5QTiyhTAv7EcJGVFOGtsWSbchb7GOZNM+qnlv1bs8rtZu8qyIcwTGcggcXUINrqEMDGGh4gmd4cR6dV+fNeZ+PFpx85xB+wfn4BqPZnxg=</latexit><latexit sha1_base64="wc9W/sKQSAThREUYAXR92zaeQ9w=">AAACEnicdVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG1dSwT6grSWTZtrQTGZI7ghl6F+4cKuf4U7c+gN+hb9gpp2FtnogcDjn3svJ8WMpDLrup1NYWV1b3yhulra2d3b3yvsHTRMlmvEGi2Sk2z41XArFGyhQ8nasOQ19yVv++CrzWw9cGxGpO5zEvBfSoRKBYBStdN8NKY4QU4NU47RfrrhVdwayTLycVCBHvV/+6g4iloRcIZPUmI7nxthL7S3BJJ+WuonhMWVjOuQdSxUNuemls9RTcmKVAQkibZ9CMlN/bqQ0NGYS+nYyS2kWvUz8z8sumr/MToLBZS8VKk6QKzZPESSSYESyfshAaM5QTiyhTAv7EcJGVFOGtsWSbchb7GOZNM+qnlv1bs8rtZu8qyIcwTGcggcXUINrqEMDGGh4gmd4cR6dV+fNeZ+PFpx85xB+wfn4BqPZnxg=</latexit>

v
<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit>

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

u3
<latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit><latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit><latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit><latexit sha1_base64="Oe8PL97DIQ9qpLu99L9XngqSqIk=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdJt2T7vlilt1pyCLxMtJBXLUu+WvTi9maYTSMEG1bntuYvwxVYYzgZNSJ9WYUDakfWxbKmmE2h9PT52QI6v0SBgrW9KQqfpzYkwjrUdRYDsjagZ63svE/7xso/7LbKcmvPDHXCapQclmV4SpICYmWSikxxUyI0aWUKa4fYSwAVWUGRtdySbkzeexSJonVc+tejdnldp1nlURDuAQjsGDc6jBFdShAQz68ATP8OI8Oq/Om/M+ay04+cw+/ILz8Q2sX5md</latexit>

uk
<latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit>

dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

dfs visit(u1)
<latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit>

Unmarked path property implies                          
will start before                           finishes.

dfs visit(uk)
<latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit><latexit sha1_base64="WdQxXyQLoMasei3pCP+btdj4vBU=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqjc48s2rX7RmsZeIUpIoKND3zqx/EJI2oAMKxUj3HTsDNsARGOJ1W+qmiCSYjPKA9TQWOqHKz2QdT61QrgRXGUpcAa6b+nMhwpNQk8nVnfq9a9HLxPy/fqP4yeymEV27GRJICFWR+RZhyC2Irz8oKmKQE+EQTTCTTj1hkiCUmoBOt6IScxTyWSfu87th15+6i2rgtsiqjY3SCashBl6iBblATtRBBD+gJPaMX49F4Nd6M93lryShmDtEvGB/fooKjNg==</latexit>

dfs visit(u1)
<latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit><latexit sha1_base64="Ww+vZqtkiSLw3Y/YZgjimEfeQy0=">AAACHnicdVDLSsNAFJ3UV62vqBvBTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJdRvceFWP8OduNWv8BectFloqwcuHM6593Lv8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01rqOWeeWbXr9gzWMnEKUkUFmp751Q9ikkZUAOFYqZ5jJ+BmWAIjnE4r/VTRBJMRHtCepgJHVLnZ7IOpdaqVwApjqUuANVN/TmQ4UmoS+bozv1ctern4n5dvVH+ZvRTCKzdjIkmBCjK/Iky5BbGVZ2UFTFICfKIJJpLpRywyxBIT0IlWdELOYh7LpH1ed+y6c3dRbdwWWZXRMTpBNeSgS9RAN6iJWoigB/SEntGL8Wi8Gm/G+7y1ZBQzh+gXjI9vQ86i/A==</latexit>

The edge               will be a back edge.(uk, u1)
<latexit sha1_base64="qLKbyKVt3Y2N2KCGHNlT1UMaGWI=">AAACDnicdVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMePEkEUwiJssyO5lNhszOLvMQQsg/ePCqn+FNvPoLfoW/4GyyB020oKGo6m66K0w5U9p1P53C0vLK6lpxvbSxubW9U97da6nESEKbJOGJvAuxopwJ2tRMc3qXSorjkNN2OLzM/PYDlYol4laPUurHuC9YxAjWVrqvmmB4gkzgHQfliltzp0CLxMtJBXI0gvJXt5cQE1OhCcdKdTw31f4YS80Ip5NS1yiaYjLEfdqxVOCYKn88vXiCjqzSQ1EibQmNpurPiTGOlRrFoe2MsR6oeS8T//Oyjeovs2N0dOGPmUiNpoLMrogMRzpBWTaoxyQlmo8swUQy+wgiAywx0TbBkk3Im89jkbROa55b827OKvXrPKsiHMAhVMGDc6jDFTSgCQQEPMEzvDiPzqvz5rzPWgtOPrMPv+B8fAPAjpu9</latexit><latexit sha1_base64="qLKbyKVt3Y2N2KCGHNlT1UMaGWI=">AAACDnicdVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMePEkEUwiJssyO5lNhszOLvMQQsg/ePCqn+FNvPoLfoW/4GyyB020oKGo6m66K0w5U9p1P53C0vLK6lpxvbSxubW9U97da6nESEKbJOGJvAuxopwJ2tRMc3qXSorjkNN2OLzM/PYDlYol4laPUurHuC9YxAjWVrqvmmB4gkzgHQfliltzp0CLxMtJBXI0gvJXt5cQE1OhCcdKdTw31f4YS80Ip5NS1yiaYjLEfdqxVOCYKn88vXiCjqzSQ1EibQmNpurPiTGOlRrFoe2MsR6oeS8T//Oyjeovs2N0dOGPmUiNpoLMrogMRzpBWTaoxyQlmo8swUQy+wgiAywx0TbBkk3Im89jkbROa55b827OKvXrPKsiHMAhVMGDc6jDFTSgCQQEPMEzvDiPzqvz5rzPWgtOPrMPv+B8fAPAjpu9</latexit><latexit sha1_base64="qLKbyKVt3Y2N2KCGHNlT1UMaGWI=">AAACDnicdVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMePEkEUwiJssyO5lNhszOLvMQQsg/ePCqn+FNvPoLfoW/4GyyB020oKGo6m66K0w5U9p1P53C0vLK6lpxvbSxubW9U97da6nESEKbJOGJvAuxopwJ2tRMc3qXSorjkNN2OLzM/PYDlYol4laPUurHuC9YxAjWVrqvmmB4gkzgHQfliltzp0CLxMtJBXI0gvJXt5cQE1OhCcdKdTw31f4YS80Ip5NS1yiaYjLEfdqxVOCYKn88vXiCjqzSQ1EibQmNpurPiTGOlRrFoe2MsR6oeS8T//Oyjeovs2N0dOGPmUiNpoLMrogMRzpBWTaoxyQlmo8swUQy+wgiAywx0TbBkk3Im89jkbROa55b827OKvXrPKsiHMAhVMGDc6jDFTSgCQQEPMEzvDiPzqvz5rzPWgtOPrMPv+B8fAPAjpu9</latexit><latexit sha1_base64="qLKbyKVt3Y2N2KCGHNlT1UMaGWI=">AAACDnicdVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMePEkEUwiJssyO5lNhszOLvMQQsg/ePCqn+FNvPoLfoW/4GyyB020oKGo6m66K0w5U9p1P53C0vLK6lpxvbSxubW9U97da6nESEKbJOGJvAuxopwJ2tRMc3qXSorjkNN2OLzM/PYDlYol4laPUurHuC9YxAjWVrqvmmB4gkzgHQfliltzp0CLxMtJBXI0gvJXt5cQE1OhCcdKdTw31f4YS80Ip5NS1yiaYjLEfdqxVOCYKn88vXiCjqzSQ1EibQmNpurPiTGOlRrFoe2MsR6oeS8T//Oyjeovs2N0dOGPmUiNpoLMrogMRzpBWTaoxyQlmo8swUQy+wgiAywx0TbBkk3Im89jkbROa55b827OKvXrPKsiHMAhVMGDc6jDFTSgCQQEPMEzvDiPzqvz5rzPWgtOPrMPv+B8fAPAjpu9</latexit>



Topological Sort



Topological Sort

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

We want to order the vertices so that 
comes before     in the ordering for every
edge           in the graph.(u, v)

<latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit>

u
<latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit>

v
<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit>

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

Example topological sort: 4, 5, 2, 0, 3, 1



DFS Outer Loop

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

    void dfs()
    {
        for(unsigned v = 0; v < N; ++v)
        {
            if(!marked[v])
            {
               dfs_visit(v);
            }
        }
    }

bool marked[N] {};



DFS Visit

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

    void dfs_visit(unsigned v)
    {
        marked[v] = true;
        on_stack[v] = true;
        preorder.push_back(v);
        for(auto u : arr[v])
        {
            if(!marked[u])
            {
                dfs_visit(u);
            }
        }
        postorder.push_back(v);
        reverse_postorder.push_front(v);
        on_stack[v] = false;
    }

std::vector<unsigned> preorder {};
std::vector<unsigned> postorder {};
std::list<unsigned> reverse_postorder {};

https://godbolt.org/z/Esa56YT4E



Preorder

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

    void dfs_visit(unsigned v)
    {
        marked[v] = true;
        on_stack[v] = true;
        preorder.push_back(v);
        for(auto u : arr[v])
        {
            if(!marked[u])
            {
                dfs_visit(u);
            }
        }
        postorder.push_back(v);
        reverse_postorder.push_front(v);
        on_stack[v] = false;
    }

std::vector<unsigned> preorder {};

preorder: ordered by when           
starts on a vertex.

dfs visit
<latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit>



Postorder

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

    void dfs_visit(unsigned v)
    {
        marked[v] = true;
        on_stack[v] = true;
        preorder.push_back(v);
        for(auto u : arr[v])
        {
            if(!marked[u])
            {
                dfs_visit(u);
            }
        }
        postorder.push_back(v);
        reverse_postorder.push_front(v);
        on_stack[v] = false;
    }

std::vector<unsigned> postorder {};

postorder: ordered by when           
finishes on a vertex.

dfs visit
<latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit>



Reverse Postorder

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

    void dfs_visit(unsigned v)
    {
        marked[v] = true;
        on_stack[v] = true;
        preorder.push_back(v);
        for(auto u : arr[v])
        {
            if(!marked[u])
            {
                dfs_visit(u);
            }
        }
        postorder.push_back(v);
        reverse_postorder.push_front(v);
        on_stack[v] = false;
    }

reverse postorder: the reverse order of           
when                    finishes on a vertex.dfs visit

<latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit>

std::list<unsigned> reverse_postorder {};



Reverse Postorder

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

reverse postorder: the reverse order of           
when                    finishes on a vertex.dfs visit

<latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit><latexit sha1_base64="FlMD3QLVW6uxuq1PbhaNPpgWCFs=">AAACGXicdVDLSsNAFJ3UV62vaJdugkVwVRIRdFlw40oq2FZoQphMJu3QySTM3BRC6Je4cKuf4U7cuvIr/AUnbRba6oGBwzn3Xs6cIOVMgW1/GrW19Y3Nrfp2Y2d3b//APDzqqySThPZIwhP5EGBFORO0Bww4fUglxXHA6SCYXJf+YEqlYom4hzylXoxHgkWMYNCSbzbdGMMYoAgj5fpTphjMfLNlt+05rFXiVKSFKnR988sNE5LFVADhWKmhY6fgFVgCI5zOGm6maIrJBI/oUFOBY6q8Yh5+Zp1qJbSiROonwJqrPzcKHCuVx4GeLKOqZa8U//PKi+ovc5hBdOUVTKQZUEEWKaKMW5BYZU1WyCQlwHNNMJFMf8QiYywxAV1mQzfkLPexSvrnbcduO3cXrc5t1VUdHaMTdIYcdIk66AZ1UQ8RlKMn9IxejEfj1Xgz3hejNaPaaaJfMD6+ATD0oXQ=</latexit>

Fact: If      is a DAG, then reverse postorder 
is a topological sort of the vertices.

G
<latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit>



Depth-First Search

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1:  
2: 3 0
3: 1
4: 5 2 1
5: 

Adjacency List

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1:  
2: 3 0
3: 1
4: 5 2 1
5: 

Adjacency List

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0 1

Depth-First Search



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1:  
2: 3 0
3: 1
4: 5 2 1
5: 

Adjacency List

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0 1 1

Depth-First Search



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1:  
2: 3 0
3: 1
4: 5 2 1
5: 

Adjacency List

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0 1 1 3

Depth-First Search



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1:  
2: 3 0
3: 1
4: 5 2 1
5: 

Adjacency List

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0 1 1 3 3

Depth-First Search



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1:  
2: 3 0
3: 1
4: 5 2 1
5: 

Adjacency List

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0 1 1 3 3 0

Depth-First Search



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1:  
2: 3 0
3: 1
4: 5 2 1
5: 

Adjacency List

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0 1 1 3 3 0 2

Depth-First Search



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1:  
2: 3 0
3: 1
4: 5 2 1
5: 

Adjacency List

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0 1 1 3 3 0 2 2

Depth-First Search



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1:  
2: 3 0
3: 1
4: 5 2 1
5: 

Adjacency List

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0 1 1 3 3 0 2 2 4

Depth-First Search



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1:  
2: 3 0
3: 1
4: 5 2 1
5: 

Adjacency List

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0 1 1 3 3 0 2 2 4 5

Depth-First Search



0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1:  
2: 3 0
3: 1
4: 5 2 1
5: 

Adjacency List

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0 1 1 3 3 0 2 2 4 5 5

Depth-First Search



Final Orderings

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0: 1 3
1:  
2: 3 0
3: 1
4: 5 2 1
5: 

Adjacency List

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0 1 1 3 3 0 2 2 4 5 5 4

preorder:  0 1 3 2 4 5

postorder:  1 3 0 2 5 4

reverse postorder:  4 5 2 0 3 1



Topological Sort

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

on stack
<latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit><latexit sha1_base64="YoMCwUCbSdvdzaOy4me47gFuXQU=">AAACGHicdVDLSsNAFJ34rPUV69JNsAiuSiKCLgtuXEkF+4AmhMl00g6dzISZG7GE/ogLt/oZ7sStO7/CX3DSZqGtHhg4nHPv5cyJUs40uO6ntbK6tr6xWdmqbu/s7u3bB7WOlpkitE0kl6oXYU05E7QNDDjtpYriJOK0G42vCr97T5VmUtzBJKVBgoeCxYxgMFJo1/wEwwggl8IPNWAynoZ23W24MzjLxCtJHZVohfaXP5AkS6gAwrHWfc9NIcixAkY4nVb9TNPUXMZD2jdU4ITqIJ9lnzonRhk4sVTmCXBm6s+NHCdaT5LITBZJ9aJXiP95xUX9l9nPIL4McibSDKgg8xRxxh2QTtGSM2CKEuATQzBRzHzEISOsMAHTZdU05C32sUw6Zw3PbXi35/XmTdlVBR2hY3SKPHSBmugatVAbEfSAntAzerEerVfrzXqfj65Y5c4h+gXr4xs/NKDx</latexit>

0 1 1 3 3 0 2 2 4 5 5 4

reverse postorder:  4 5 2 0 3 1

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>



Reverse Postorder is a  
Topological Sort in a DAG

We need to show that if            is an edge in a DAG then                          
finishes after                        .

Fact: If      is a DAG, then reverse postorder is a topological sort of the 
vertices.

G
<latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit>

(u, v)
<latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit>

dfs visit(u)
<latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit>

dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

This means     comes before     in the reverse postorder and so the 
topological sort constraint is satisfied.

u
<latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit><latexit sha1_base64="OJLnDBhCuatLvlqMtQXgWEN0vvc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSI+mXK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgFzMZj3</latexit>

v
<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit>



We need to show that if            is an edge in a DAG then                          
finishes after                        .

Fact: If      is a DAG, then reverse postorder is a topological sort of the 
vertices.

G
<latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit>

(u, v)
<latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit>

dfs visit(u)
<latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit>

dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

Case 1:                          starts before                        .dfs visit(u)
<latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit>

dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

is unmarked when                         starts.v
<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit> dfs visit(u)

<latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit>

will be called during                         .dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

dfs visit(u)
<latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit>

dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

                       has to terminate before the recursion returns 
back to                        .dfs visit(u)

<latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit>



We need to show that if            is an edge in a DAG then                          
finishes after                        .

Fact: If      is a DAG, then reverse postorder is a topological sort of the 
vertices.

G
<latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit>

(u, v)
<latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit>

dfs visit(u)
<latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit>

dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

Case 2:                          starts before                        .dfs visit(u)
<latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit>

dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

Case 2a:                          finishes before                          starts.dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

dfs visit(u)
<latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit>



We need to show that if            is an edge in a DAG then                          
finishes after                        .

Fact: If      is a DAG, then reverse postorder is a topological sort of the 
vertices.

G
<latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit>

(u, v)
<latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit>

dfs visit(u)
<latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit>

dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

Case 2:                          starts before                        .dfs visit(u)
<latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit>

dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

Case 2b:                          starts before                         finishes.dfs visit(v)
<latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit><latexit sha1_base64="1uow5x8A0/ZGBGxnhdhcEuc84Ks=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG09r4zDOrdt2ewVomTkGqqEDTM7/6QUzSiAogHCvVc+wE3AxLYITTaaWfKppgMsID2tNU4IgqN5vln1qnWgmsMJb6CbBm6s+NDEdKTSJfT+Zp1aKXi/95+UX1l9lLIbxyMyaSFKgg8xRhyi2IrbwpK2CSEuATTTCRTH/EIkMsMQHdZ0U35Cz2sUza53XHrjt3F9XGbdFVGR2jE1RDDrpEDXSDmqiFCHpAT+gZvRiPxqvxZrzPR0tGsXOIfsH4+Ab96aJZ</latexit>

dfs visit(u)
<latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit><latexit sha1_base64="uuDe9+H7SkKgT0xvPe+5t/MBcRE=">AAACHHicdVDLSsNAFJ3UV62vqODGTbAIdVMSEXRZcONKKtgHtCFMJpN26GQSZm4KJfZXXLjVz3AnbgW/wl9w0mahrR4YOJxz7+XM8RPOFNj2p1FaWV1b3yhvVra2d3b3zP2DtopTSWiLxDyWXR8rypmgLWDAaTeRFEc+px1/dJ37nTGVisXiHiYJdSM8ECxkBIOWPPOoH2EYAmRBqPremCkG01p65plVu27PYC0TpyBVVKDpmV/9ICZpRAUQjpXqOXYCboYlMMLptNJPFU0wGeEB7WkqcESVm83yT61TrQRWGEv9BFgz9edGhiOlJpGvJ/O0atHLxf+8/KL6y+ylEF65GRNJClSQeYow5RbEVt6UFTBJCfCJJphIpj9ikSGWmIDus6Ibchb7WCbt87pj1527i2rjtuiqjI7RCaohB12iBrpBTdRCBD2gJ/SMXoxH49V4M97noyWj2DlEv2B8fAP8R6JY</latexit>

Then            is a back edge, which cannot happen in a DAG.(u, v)
<latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit>



Summary

Fact: A graph       has a topological sort iff it is a DAG.G
<latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit><latexit sha1_base64="zP1ZLlxA4VPNpgjXhuI017aOcOU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgoZUkYBIhOcLeZi5Zsrd37O4J4UhtYas/w05s/R3+Cv+Cm+QKTfTBwOO9mWHmBYng2rjup1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJW9wHVKLjEpuFG4H2ikEaBwHYwupr67QdUmsfyzowT9CM6kDzkjBorNa575YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns0Mn5MQqfRLGypY0ZKb+nMhopPU4CmxnRM1QL3pT8T9vulH/ZXZSE176GZdJalCy+RVhKoiJyTQS0ucKmRFjSyhT3D5C2JAqyowNrmQT8hbzWCats6rnVr3GeaV2m2dVhCM4hlPw4AJqcAN1aAIDhCd4hhfn0Xl13pz3eWvByWcO4Recj28oQ5jJ</latexit>

A topological sort of a DAG is given by a reverse postorder of the 
vertices from depth-first search.

We can find a topological sort in time                         in the adjacency 
list model.

O(|V |+ |E|)
<latexit sha1_base64="RvawiRT6xWATLpbpnzISljU9mVw=">AAACEHicdVDLSsNAFL2pr1pfVZduBotQEUoigi4LIrjSCvYBbSiT6aQdOpmEmYlQ0v6EC7f6Ge7ErX/gV/gLTtostNUDFw7n3Hu593gRZ0rb9qeVW1peWV3Lrxc2Nre2d4q7ew0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesPL1G8+UKlYKO71KKJugPuC+YxgbaTObXncGKMTNL4aH3eLJbtiT4EWiZOREmSodYtfnV5I4oAKTThWqu3YkXYTLDUjnE4KnVjRCJMh7tO2oQIHVLnJ9OYJOjJKD/mhNCU0mqo/JxIcKDUKPNMZYD1Q814q/uelG9VfZjvW/oWbMBHFmgoyu8KPOdIhStNBPSYp0XxkCCaSmUcQGWCJiTYZFkxCznwei6RxWnHsinN3VqreZFnl4QAOoQwOnEMVrqEGdSAQwRM8w4v1aL1ab9b7rDVnZTP78AvWxzc3ypyG</latexit><latexit sha1_base64="RvawiRT6xWATLpbpnzISljU9mVw=">AAACEHicdVDLSsNAFL2pr1pfVZduBotQEUoigi4LIrjSCvYBbSiT6aQdOpmEmYlQ0v6EC7f6Ge7ErX/gV/gLTtostNUDFw7n3Hu593gRZ0rb9qeVW1peWV3Lrxc2Nre2d4q7ew0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesPL1G8+UKlYKO71KKJugPuC+YxgbaTObXncGKMTNL4aH3eLJbtiT4EWiZOREmSodYtfnV5I4oAKTThWqu3YkXYTLDUjnE4KnVjRCJMh7tO2oQIHVLnJ9OYJOjJKD/mhNCU0mqo/JxIcKDUKPNMZYD1Q814q/uelG9VfZjvW/oWbMBHFmgoyu8KPOdIhStNBPSYp0XxkCCaSmUcQGWCJiTYZFkxCznwei6RxWnHsinN3VqreZFnl4QAOoQwOnEMVrqEGdSAQwRM8w4v1aL1ab9b7rDVnZTP78AvWxzc3ypyG</latexit><latexit sha1_base64="RvawiRT6xWATLpbpnzISljU9mVw=">AAACEHicdVDLSsNAFL2pr1pfVZduBotQEUoigi4LIrjSCvYBbSiT6aQdOpmEmYlQ0v6EC7f6Ge7ErX/gV/gLTtostNUDFw7n3Hu593gRZ0rb9qeVW1peWV3Lrxc2Nre2d4q7ew0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesPL1G8+UKlYKO71KKJugPuC+YxgbaTObXncGKMTNL4aH3eLJbtiT4EWiZOREmSodYtfnV5I4oAKTThWqu3YkXYTLDUjnE4KnVjRCJMh7tO2oQIHVLnJ9OYJOjJKD/mhNCU0mqo/JxIcKDUKPNMZYD1Q814q/uelG9VfZjvW/oWbMBHFmgoyu8KPOdIhStNBPSYp0XxkCCaSmUcQGWCJiTYZFkxCznwei6RxWnHsinN3VqreZFnl4QAOoQwOnEMVrqEGdSAQwRM8w4v1aL1ab9b7rDVnZTP78AvWxzc3ypyG</latexit><latexit sha1_base64="RvawiRT6xWATLpbpnzISljU9mVw=">AAACEHicdVDLSsNAFL2pr1pfVZduBotQEUoigi4LIrjSCvYBbSiT6aQdOpmEmYlQ0v6EC7f6Ge7ErX/gV/gLTtostNUDFw7n3Hu593gRZ0rb9qeVW1peWV3Lrxc2Nre2d4q7ew0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesPL1G8+UKlYKO71KKJugPuC+YxgbaTObXncGKMTNL4aH3eLJbtiT4EWiZOREmSodYtfnV5I4oAKTThWqu3YkXYTLDUjnE4KnVjRCJMh7tO2oQIHVLnJ9OYJOjJKD/mhNCU0mqo/JxIcKDUKPNMZYD1Q814q/uelG9VfZjvW/oWbMBHFmgoyu8KPOdIhStNBPSYp0XxkCCaSmUcQGWCJiTYZFkxCznwei6RxWnHsinN3VqreZFnl4QAOoQwOnEMVrqEGdSAQwRM8w4v1aL1ab9b7rDVnZTP78AvWxzc3ypyG</latexit>



Shortest Paths in a 
DAG



Shortest Paths in a DAG

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

Let's say we want to solve the single-source
shortest path problem in this DAG.0.5

<latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit>

2.0
<latexit sha1_base64="4nerHrOpggqzA2wQjJijwOZ8aSM=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIrobMOLR1VxDEZUV7gXYomTRtQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcUeCBzO+RP+fEHMmdIIfVi5ldW19Y38ZmFre2d3r7h/0FRRIgltkIhHsh1gRTkTtKGZ5rQdS4rDgNNWML7I+tYdlYpF4lZPYuqHeCjYgBGsTXTj2qhXLCH7vFp2vTJENkIVx3Uy41a8Mw86JslUAgvVe8XPbj8iSUiFJhwr1XFQrP0US80Ip9NCN1E0xmSMh7RjrMAhVX46W3UKT0zSh4NImiM0nKU/b6Q4VGoSBmYyxHqk/nZZuKzLXlT/lZ1ED6p+ykScaCrIfItBwqGOYAYF9pmkRPOJMZhIZj4CyQhLTLRBVzCEvjHA5abp2g6ynWuvVLu8n7PKgyNwDE6BAyqgBq5AHTQAAUPwCJ7As/VgvViv1tt8NGct+B6CX7LevwB08png</latexit><latexit sha1_base64="4nerHrOpggqzA2wQjJijwOZ8aSM=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIrobMOLR1VxDEZUV7gXYomTRtQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcUeCBzO+RP+fEHMmdIIfVi5ldW19Y38ZmFre2d3r7h/0FRRIgltkIhHsh1gRTkTtKGZ5rQdS4rDgNNWML7I+tYdlYpF4lZPYuqHeCjYgBGsTXTj2qhXLCH7vFp2vTJENkIVx3Uy41a8Mw86JslUAgvVe8XPbj8iSUiFJhwr1XFQrP0US80Ip9NCN1E0xmSMh7RjrMAhVX46W3UKT0zSh4NImiM0nKU/b6Q4VGoSBmYyxHqk/nZZuKzLXlT/lZ1ED6p+ykScaCrIfItBwqGOYAYF9pmkRPOJMZhIZj4CyQhLTLRBVzCEvjHA5abp2g6ynWuvVLu8n7PKgyNwDE6BAyqgBq5AHTQAAUPwCJ7As/VgvViv1tt8NGct+B6CX7LevwB08png</latexit><latexit sha1_base64="4nerHrOpggqzA2wQjJijwOZ8aSM=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIrobMOLR1VxDEZUV7gXYomTRtQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcUeCBzO+RP+fEHMmdIIfVi5ldW19Y38ZmFre2d3r7h/0FRRIgltkIhHsh1gRTkTtKGZ5rQdS4rDgNNWML7I+tYdlYpF4lZPYuqHeCjYgBGsTXTj2qhXLCH7vFp2vTJENkIVx3Uy41a8Mw86JslUAgvVe8XPbj8iSUiFJhwr1XFQrP0US80Ip9NCN1E0xmSMh7RjrMAhVX46W3UKT0zSh4NImiM0nKU/b6Q4VGoSBmYyxHqk/nZZuKzLXlT/lZ1ED6p+ykScaCrIfItBwqGOYAYF9pmkRPOJMZhIZj4CyQhLTLRBVzCEvjHA5abp2g6ynWuvVLu8n7PKgyNwDE6BAyqgBq5AHTQAAUPwCJ7As/VgvViv1tt8NGct+B6CX7LevwB08png</latexit><latexit sha1_base64="4nerHrOpggqzA2wQjJijwOZ8aSM=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIrobMOLR1VxDEZUV7gXYomTRtQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcUeCBzO+RP+fEHMmdIIfVi5ldW19Y38ZmFre2d3r7h/0FRRIgltkIhHsh1gRTkTtKGZ5rQdS4rDgNNWML7I+tYdlYpF4lZPYuqHeCjYgBGsTXTj2qhXLCH7vFp2vTJENkIVx3Uy41a8Mw86JslUAgvVe8XPbj8iSUiFJhwr1XFQrP0US80Ip9NCN1E0xmSMh7RjrMAhVX46W3UKT0zSh4NImiM0nKU/b6Q4VGoSBmYyxHqk/nZZuKzLXlT/lZ1ED6p+ykScaCrIfItBwqGOYAYF9pmkRPOJMZhIZj4CyQhLTLRBVzCEvjHA5abp2g6ynWuvVLu8n7PKgyNwDE6BAyqgBq5AHTQAAUPwCJ7As/VgvViv1tt8NGct+B6CX7LevwB08png</latexit>

1.0
<latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit>

�1.0
<latexit sha1_base64="qZ69x3mxSeV32biqPVV5iQfgHsc=">AAACCHicdZDLSgMxGIUz9VbrrerSTbAIbhwydWjrriCIywr2Au1QMmmmDc1khiQjlKHg2oVbfQx34ta38Cl8BTNtBRX7Q+Bwzkn48/kxZ0oj9GHlVlbX1jfym4Wt7Z3dveL+QUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/vgyy9t3VCoWiVs9iakX4qFgASNYZ9aZY6N+sYTsi1ql7FYgshGqOmUnE+Wqe+5CU5hNCSym0S9+9gYRSUIqNOFYqa6DYu2lWGpGOJ0WeomiMSZjPKRdIwUOqfLS2a5TeGKcAQwiaY7QcOb+vJHiUKlJ6JtmiPVI/c0yc1mWvaj+C7uJDmpeykScaCrIfIsg4VBHMKMCB0xSovnECEwkMx+BZIQlJtqwKxhC3xjgctEq2w6ynRu3VL+6n7PKgyNwDE6BA6qgDq5BAzQBASPwCJ7As/VgvViv1tu8mrMWfA/Br7HevwDiKJoW</latexit><latexit sha1_base64="qZ69x3mxSeV32biqPVV5iQfgHsc=">AAACCHicdZDLSgMxGIUz9VbrrerSTbAIbhwydWjrriCIywr2Au1QMmmmDc1khiQjlKHg2oVbfQx34ta38Cl8BTNtBRX7Q+Bwzkn48/kxZ0oj9GHlVlbX1jfym4Wt7Z3dveL+QUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/vgyy9t3VCoWiVs9iakX4qFgASNYZ9aZY6N+sYTsi1ql7FYgshGqOmUnE+Wqe+5CU5hNCSym0S9+9gYRSUIqNOFYqa6DYu2lWGpGOJ0WeomiMSZjPKRdIwUOqfLS2a5TeGKcAQwiaY7QcOb+vJHiUKlJ6JtmiPVI/c0yc1mWvaj+C7uJDmpeykScaCrIfIsg4VBHMKMCB0xSovnECEwkMx+BZIQlJtqwKxhC3xjgctEq2w6ynRu3VL+6n7PKgyNwDE6BA6qgDq5BAzQBASPwCJ7As/VgvViv1tu8mrMWfA/Br7HevwDiKJoW</latexit><latexit sha1_base64="qZ69x3mxSeV32biqPVV5iQfgHsc=">AAACCHicdZDLSgMxGIUz9VbrrerSTbAIbhwydWjrriCIywr2Au1QMmmmDc1khiQjlKHg2oVbfQx34ta38Cl8BTNtBRX7Q+Bwzkn48/kxZ0oj9GHlVlbX1jfym4Wt7Z3dveL+QUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/vgyy9t3VCoWiVs9iakX4qFgASNYZ9aZY6N+sYTsi1ql7FYgshGqOmUnE+Wqe+5CU5hNCSym0S9+9gYRSUIqNOFYqa6DYu2lWGpGOJ0WeomiMSZjPKRdIwUOqfLS2a5TeGKcAQwiaY7QcOb+vJHiUKlJ6JtmiPVI/c0yc1mWvaj+C7uJDmpeykScaCrIfIsg4VBHMKMCB0xSovnECEwkMx+BZIQlJtqwKxhC3xjgctEq2w6ynRu3VL+6n7PKgyNwDE6BA6qgDq5BAzQBASPwCJ7As/VgvViv1tu8mrMWfA/Br7HevwDiKJoW</latexit><latexit sha1_base64="qZ69x3mxSeV32biqPVV5iQfgHsc=">AAACCHicdZDLSgMxGIUz9VbrrerSTbAIbhwydWjrriCIywr2Au1QMmmmDc1khiQjlKHg2oVbfQx34ta38Cl8BTNtBRX7Q+Bwzkn48/kxZ0oj9GHlVlbX1jfym4Wt7Z3dveL+QUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/vgyy9t3VCoWiVs9iakX4qFgASNYZ9aZY6N+sYTsi1ql7FYgshGqOmUnE+Wqe+5CU5hNCSym0S9+9gYRSUIqNOFYqa6DYu2lWGpGOJ0WeomiMSZjPKRdIwUOqfLS2a5TeGKcAQwiaY7QcOb+vJHiUKlJ6JtmiPVI/c0yc1mWvaj+C7uJDmpeykScaCrIfIsg4VBHMKMCB0xSovnECEwkMx+BZIQlJtqwKxhC3xjgctEq2w6ynRu3VL+6n7PKgyNwDE6BA6qgDq5BAzQBASPwCJ7As/VgvViv1tu8mrMWfA/Br7HevwDiKJoW</latexit>

0.5
<latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit>

1.0
<latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit>

1.0
<latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit>

1.5
<latexit sha1_base64="j9zwmW3QlY7xmTiH589+oaxnYe8=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1TCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485U9pxPqyl5ZXVtfXcRn5za3tnt7C331RRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7rI+tYdlYpF4laPY+qFeCBYwAjWJrpB9lmvUHTs82q55JahYztOBZVQZkoV99SFyCSZimCueq/w2e1HJAmp0IRjpTrIibWXYqkZ4XSS7yaKxpiM8IB2jBU4pMpLp6tO4LFJ+jCIpDlCw2n680aKQ6XGoW8mQ6yH6m+XhYu67EX1X9lJdFD1UibiRFNBZlsECYc6ghkU2GeSEs3HxmAimfkIJEMsMdEGXd4Q+sYAF5tmyUaOja7dYu3yfsYqBw7BETgBCFRADVyBOmgAAgbgETyBZ+vBerFerbfZ6JI153sAfsl6/wJ7dJnk</latexit><latexit sha1_base64="j9zwmW3QlY7xmTiH589+oaxnYe8=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1TCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485U9pxPqyl5ZXVtfXcRn5za3tnt7C331RRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7rI+tYdlYpF4laPY+qFeCBYwAjWJrpB9lmvUHTs82q55JahYztOBZVQZkoV99SFyCSZimCueq/w2e1HJAmp0IRjpTrIibWXYqkZ4XSS7yaKxpiM8IB2jBU4pMpLp6tO4LFJ+jCIpDlCw2n680aKQ6XGoW8mQ6yH6m+XhYu67EX1X9lJdFD1UibiRFNBZlsECYc6ghkU2GeSEs3HxmAimfkIJEMsMdEGXd4Q+sYAF5tmyUaOja7dYu3yfsYqBw7BETgBCFRADVyBOmgAAgbgETyBZ+vBerFerbfZ6JI153sAfsl6/wJ7dJnk</latexit><latexit sha1_base64="j9zwmW3QlY7xmTiH589+oaxnYe8=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1TCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485U9pxPqyl5ZXVtfXcRn5za3tnt7C331RRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7rI+tYdlYpF4laPY+qFeCBYwAjWJrpB9lmvUHTs82q55JahYztOBZVQZkoV99SFyCSZimCueq/w2e1HJAmp0IRjpTrIibWXYqkZ4XSS7yaKxpiM8IB2jBU4pMpLp6tO4LFJ+jCIpDlCw2n680aKQ6XGoW8mQ6yH6m+XhYu67EX1X9lJdFD1UibiRFNBZlsECYc6ghkU2GeSEs3HxmAimfkIJEMsMdEGXd4Q+sYAF5tmyUaOja7dYu3yfsYqBw7BETgBCFRADVyBOmgAAgbgETyBZ+vBerFerbfZ6JI153sAfsl6/wJ7dJnk</latexit><latexit sha1_base64="j9zwmW3QlY7xmTiH589+oaxnYe8=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1TCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485U9pxPqyl5ZXVtfXcRn5za3tnt7C331RRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7rI+tYdlYpF4laPY+qFeCBYwAjWJrpB9lmvUHTs82q55JahYztOBZVQZkoV99SFyCSZimCueq/w2e1HJAmp0IRjpTrIibWXYqkZ4XSS7yaKxpiM8IB2jBU4pMpLp6tO4LFJ+jCIpDlCw2n680aKQ6XGoW8mQ6yH6m+XhYu67EX1X9lJdFD1UibiRFNBZlsECYc6ghkU2GeSEs3HxmAimfkIJEMsMdEGXd4Q+sYAF5tmyUaOja7dYu3yfsYqBw7BETgBCFRADVyBOmgAAgbgETyBZ+vBerFerbfZ6JI153sAfsl6/wJ7dJnk</latexit>

This is a particularly nice case on which to instantiate the generic shortest 
path algorithm.

We can allow negative edge weights as we know there will be no 
negative-weight cycles as there are no cycles as all.



Shortest Paths in a DAG

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

Step 1: Compute a topological sort of the 
graph.0.5

<latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit>

2.0
<latexit sha1_base64="4nerHrOpggqzA2wQjJijwOZ8aSM=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIrobMOLR1VxDEZUV7gXYomTRtQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcUeCBzO+RP+fEHMmdIIfVi5ldW19Y38ZmFre2d3r7h/0FRRIgltkIhHsh1gRTkTtKGZ5rQdS4rDgNNWML7I+tYdlYpF4lZPYuqHeCjYgBGsTXTj2qhXLCH7vFp2vTJENkIVx3Uy41a8Mw86JslUAgvVe8XPbj8iSUiFJhwr1XFQrP0US80Ip9NCN1E0xmSMh7RjrMAhVX46W3UKT0zSh4NImiM0nKU/b6Q4VGoSBmYyxHqk/nZZuKzLXlT/lZ1ED6p+ykScaCrIfItBwqGOYAYF9pmkRPOJMZhIZj4CyQhLTLRBVzCEvjHA5abp2g6ynWuvVLu8n7PKgyNwDE6BAyqgBq5AHTQAAUPwCJ7As/VgvViv1tt8NGct+B6CX7LevwB08png</latexit><latexit sha1_base64="4nerHrOpggqzA2wQjJijwOZ8aSM=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIrobMOLR1VxDEZUV7gXYomTRtQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcUeCBzO+RP+fEHMmdIIfVi5ldW19Y38ZmFre2d3r7h/0FRRIgltkIhHsh1gRTkTtKGZ5rQdS4rDgNNWML7I+tYdlYpF4lZPYuqHeCjYgBGsTXTj2qhXLCH7vFp2vTJENkIVx3Uy41a8Mw86JslUAgvVe8XPbj8iSUiFJhwr1XFQrP0US80Ip9NCN1E0xmSMh7RjrMAhVX46W3UKT0zSh4NImiM0nKU/b6Q4VGoSBmYyxHqk/nZZuKzLXlT/lZ1ED6p+ykScaCrIfItBwqGOYAYF9pmkRPOJMZhIZj4CyQhLTLRBVzCEvjHA5abp2g6ynWuvVLu8n7PKgyNwDE6BAyqgBq5AHTQAAUPwCJ7As/VgvViv1tt8NGct+B6CX7LevwB08png</latexit><latexit sha1_base64="4nerHrOpggqzA2wQjJijwOZ8aSM=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIrobMOLR1VxDEZUV7gXYomTRtQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcUeCBzO+RP+fEHMmdIIfVi5ldW19Y38ZmFre2d3r7h/0FRRIgltkIhHsh1gRTkTtKGZ5rQdS4rDgNNWML7I+tYdlYpF4lZPYuqHeCjYgBGsTXTj2qhXLCH7vFp2vTJENkIVx3Uy41a8Mw86JslUAgvVe8XPbj8iSUiFJhwr1XFQrP0US80Ip9NCN1E0xmSMh7RjrMAhVX46W3UKT0zSh4NImiM0nKU/b6Q4VGoSBmYyxHqk/nZZuKzLXlT/lZ1ED6p+ykScaCrIfItBwqGOYAYF9pmkRPOJMZhIZj4CyQhLTLRBVzCEvjHA5abp2g6ynWuvVLu8n7PKgyNwDE6BAyqgBq5AHTQAAUPwCJ7As/VgvViv1tt8NGct+B6CX7LevwB08png</latexit><latexit sha1_base64="4nerHrOpggqzA2wQjJijwOZ8aSM=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIrobMOLR1VxDEZUV7gXYomTRtQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcUeCBzO+RP+fEHMmdIIfVi5ldW19Y38ZmFre2d3r7h/0FRRIgltkIhHsh1gRTkTtKGZ5rQdS4rDgNNWML7I+tYdlYpF4lZPYuqHeCjYgBGsTXTj2qhXLCH7vFp2vTJENkIVx3Uy41a8Mw86JslUAgvVe8XPbj8iSUiFJhwr1XFQrP0US80Ip9NCN1E0xmSMh7RjrMAhVX46W3UKT0zSh4NImiM0nKU/b6Q4VGoSBmYyxHqk/nZZuKzLXlT/lZ1ED6p+ykScaCrIfItBwqGOYAYF9pmkRPOJMZhIZj4CyQhLTLRBVzCEvjHA5abp2g6ynWuvVLu8n7PKgyNwDE6BAyqgBq5AHTQAAUPwCJ7As/VgvViv1tt8NGct+B6CX7LevwB08png</latexit>

1.0
<latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit>

�1.0
<latexit sha1_base64="qZ69x3mxSeV32biqPVV5iQfgHsc=">AAACCHicdZDLSgMxGIUz9VbrrerSTbAIbhwydWjrriCIywr2Au1QMmmmDc1khiQjlKHg2oVbfQx34ta38Cl8BTNtBRX7Q+Bwzkn48/kxZ0oj9GHlVlbX1jfym4Wt7Z3dveL+QUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/vgyy9t3VCoWiVs9iakX4qFgASNYZ9aZY6N+sYTsi1ql7FYgshGqOmUnE+Wqe+5CU5hNCSym0S9+9gYRSUIqNOFYqa6DYu2lWGpGOJ0WeomiMSZjPKRdIwUOqfLS2a5TeGKcAQwiaY7QcOb+vJHiUKlJ6JtmiPVI/c0yc1mWvaj+C7uJDmpeykScaCrIfIsg4VBHMKMCB0xSovnECEwkMx+BZIQlJtqwKxhC3xjgctEq2w6ynRu3VL+6n7PKgyNwDE6BA6qgDq5BAzQBASPwCJ7As/VgvViv1tu8mrMWfA/Br7HevwDiKJoW</latexit><latexit sha1_base64="qZ69x3mxSeV32biqPVV5iQfgHsc=">AAACCHicdZDLSgMxGIUz9VbrrerSTbAIbhwydWjrriCIywr2Au1QMmmmDc1khiQjlKHg2oVbfQx34ta38Cl8BTNtBRX7Q+Bwzkn48/kxZ0oj9GHlVlbX1jfym4Wt7Z3dveL+QUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/vgyy9t3VCoWiVs9iakX4qFgASNYZ9aZY6N+sYTsi1ql7FYgshGqOmUnE+Wqe+5CU5hNCSym0S9+9gYRSUIqNOFYqa6DYu2lWGpGOJ0WeomiMSZjPKRdIwUOqfLS2a5TeGKcAQwiaY7QcOb+vJHiUKlJ6JtmiPVI/c0yc1mWvaj+C7uJDmpeykScaCrIfIsg4VBHMKMCB0xSovnECEwkMx+BZIQlJtqwKxhC3xjgctEq2w6ynRu3VL+6n7PKgyNwDE6BA6qgDq5BAzQBASPwCJ7As/VgvViv1tu8mrMWfA/Br7HevwDiKJoW</latexit><latexit sha1_base64="qZ69x3mxSeV32biqPVV5iQfgHsc=">AAACCHicdZDLSgMxGIUz9VbrrerSTbAIbhwydWjrriCIywr2Au1QMmmmDc1khiQjlKHg2oVbfQx34ta38Cl8BTNtBRX7Q+Bwzkn48/kxZ0oj9GHlVlbX1jfym4Wt7Z3dveL+QUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/vgyy9t3VCoWiVs9iakX4qFgASNYZ9aZY6N+sYTsi1ql7FYgshGqOmUnE+Wqe+5CU5hNCSym0S9+9gYRSUIqNOFYqa6DYu2lWGpGOJ0WeomiMSZjPKRdIwUOqfLS2a5TeGKcAQwiaY7QcOb+vJHiUKlJ6JtmiPVI/c0yc1mWvaj+C7uJDmpeykScaCrIfIsg4VBHMKMCB0xSovnECEwkMx+BZIQlJtqwKxhC3xjgctEq2w6ynRu3VL+6n7PKgyNwDE6BA6qgDq5BAzQBASPwCJ7As/VgvViv1tu8mrMWfA/Br7HevwDiKJoW</latexit><latexit sha1_base64="qZ69x3mxSeV32biqPVV5iQfgHsc=">AAACCHicdZDLSgMxGIUz9VbrrerSTbAIbhwydWjrriCIywr2Au1QMmmmDc1khiQjlKHg2oVbfQx34ta38Cl8BTNtBRX7Q+Bwzkn48/kxZ0oj9GHlVlbX1jfym4Wt7Z3dveL+QUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/vgyy9t3VCoWiVs9iakX4qFgASNYZ9aZY6N+sYTsi1ql7FYgshGqOmUnE+Wqe+5CU5hNCSym0S9+9gYRSUIqNOFYqa6DYu2lWGpGOJ0WeomiMSZjPKRdIwUOqfLS2a5TeGKcAQwiaY7QcOb+vJHiUKlJ6JtmiPVI/c0yc1mWvaj+C7uJDmpeykScaCrIfIsg4VBHMKMCB0xSovnECEwkMx+BZIQlJtqwKxhC3xjgctEq2w6ynRu3VL+6n7PKgyNwDE6BA6qgDq5BAzQBASPwCJ7As/VgvViv1tu8mrMWfA/Br7HevwDiKJoW</latexit>

0.5
<latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit>

1.0
<latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit>

1.0
<latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit>

1.5
<latexit sha1_base64="j9zwmW3QlY7xmTiH589+oaxnYe8=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1TCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485U9pxPqyl5ZXVtfXcRn5za3tnt7C331RRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7rI+tYdlYpF4laPY+qFeCBYwAjWJrpB9lmvUHTs82q55JahYztOBZVQZkoV99SFyCSZimCueq/w2e1HJAmp0IRjpTrIibWXYqkZ4XSS7yaKxpiM8IB2jBU4pMpLp6tO4LFJ+jCIpDlCw2n680aKQ6XGoW8mQ6yH6m+XhYu67EX1X9lJdFD1UibiRFNBZlsECYc6ghkU2GeSEs3HxmAimfkIJEMsMdEGXd4Q+sYAF5tmyUaOja7dYu3yfsYqBw7BETgBCFRADVyBOmgAAgbgETyBZ+vBerFerbfZ6JI153sAfsl6/wJ7dJnk</latexit><latexit sha1_base64="j9zwmW3QlY7xmTiH589+oaxnYe8=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1TCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485U9pxPqyl5ZXVtfXcRn5za3tnt7C331RRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7rI+tYdlYpF4laPY+qFeCBYwAjWJrpB9lmvUHTs82q55JahYztOBZVQZkoV99SFyCSZimCueq/w2e1HJAmp0IRjpTrIibWXYqkZ4XSS7yaKxpiM8IB2jBU4pMpLp6tO4LFJ+jCIpDlCw2n680aKQ6XGoW8mQ6yH6m+XhYu67EX1X9lJdFD1UibiRFNBZlsECYc6ghkU2GeSEs3HxmAimfkIJEMsMdEGXd4Q+sYAF5tmyUaOja7dYu3yfsYqBw7BETgBCFRADVyBOmgAAgbgETyBZ+vBerFerbfZ6JI153sAfsl6/wJ7dJnk</latexit><latexit sha1_base64="j9zwmW3QlY7xmTiH589+oaxnYe8=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1TCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485U9pxPqyl5ZXVtfXcRn5za3tnt7C331RRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7rI+tYdlYpF4laPY+qFeCBYwAjWJrpB9lmvUHTs82q55JahYztOBZVQZkoV99SFyCSZimCueq/w2e1HJAmp0IRjpTrIibWXYqkZ4XSS7yaKxpiM8IB2jBU4pMpLp6tO4LFJ+jCIpDlCw2n680aKQ6XGoW8mQ6yH6m+XhYu67EX1X9lJdFD1UibiRFNBZlsECYc6ghkU2GeSEs3HxmAimfkIJEMsMdEGXd4Q+sYAF5tmyUaOja7dYu3yfsYqBw7BETgBCFRADVyBOmgAAgbgETyBZ+vBerFerbfZ6JI153sAfsl6/wJ7dJnk</latexit><latexit sha1_base64="j9zwmW3QlY7xmTiH589+oaxnYe8=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1TCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485U9pxPqyl5ZXVtfXcRn5za3tnt7C331RRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7rI+tYdlYpF4laPY+qFeCBYwAjWJrpB9lmvUHTs82q55JahYztOBZVQZkoV99SFyCSZimCueq/w2e1HJAmp0IRjpTrIibWXYqkZ4XSS7yaKxpiM8IB2jBU4pMpLp6tO4LFJ+jCIpDlCw2n680aKQ6XGoW8mQ6yH6m+XhYu67EX1X9lJdFD1UibiRFNBZlsECYc6ghkU2GeSEs3HxmAimfkIJEMsMdEGXd4Q+sYAF5tmyUaOja7dYu3yfsYqBw7BETgBCFRADVyBOmgAAgbgETyBZ+vBerFerbfZ6JI153sAfsl6/wJ7dJnk</latexit>

1
<latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit><latexit sha1_base64="X3xOSWDsUcLQLmTw3Yxe35guWrk=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqUkGhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVpqY5g==</latexit>

2
<latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit><latexit sha1_base64="4UnE+HZWCCQD+0jrL5izDB7yalE=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqVkeFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEo1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN50fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlkaChUJwZObWEMiXsI4iNqaLM2ODyNqHvGNBq0i6XCC6R5mWxfrvMKgencAYXQKACdbiBBrSAAYdHeIJn58F5cV6dt0XrmrOcOYFfcN6/AFg7mOc=</latexit>

3
<latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit><latexit sha1_base64="5pFu/ZkK0P/6xmxkp0WrCiyxclI=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOiny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgs1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C1ncmOg=</latexit>

0
<latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit><latexit sha1_base64="9CpFoguq1bo3gzS2MsnBB8Zae8M=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvAheEjAPSJYwO5lNhsw+mJkVwpKzB6/6Gd7Eq9/hV/gLziYRVExBQ1HV3XSXF0uhDcYfztr6xubWdm4nv7u3f3BYODpu6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43uc78zj1XWkThnZnG3A3oKBS+YNRYqYkHhSIuYYwJISgjpHKFLanVqmVSRSSzLIqwRGNQ+OwPI5YEPDRMUq17BMfGTakygkk+y/cTzWPKJnTEe5aGNODaTeeHztC5VYbIj5St0KC5+nMipYHW08CznQE1Y/3Xy8RVXrZR/2f2EuNX3VSEcWJ4yBZX+IlEJkJZJGgoFGdGTi2hTAn7CGJjqigzNri8Teg7BrSatMslgkukeVms3y6zysEpnMEFEKhAHW6gAS1gwOERnuDZeXBenFfnbdG65ixnTuAXnPcvVPmY5Q==</latexit>

4
<latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit><latexit sha1_base64="g9Wqe7we86YhXAkNcCY/5rYIVI8=">AAACBXicdVBNS0JBFJ1nX2ZfVss2QxK0khmR1J3QJmijkB+gD5k3XnVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG0I+nMzG5tb2TnY3t7d/cHiUPz5p6zBWHFo8lKHqekyDFAG0jDASupEC5nsSOt70OvU796C0CIM7M4vA9dk4ECPBmbFSszzIF0iREEIpxSmhlStiSa1WLdEqpqllUUArNAb5z/4w5LEPgeGSad2jJDJuwpQRXMI81481RIxP2Rh6lgbMB+0mi0Pn+MIqQzwKla3A4IX6cyJhvtYz37OdPjMT/ddLxXVeulH/Z/ZiM6q6iQii2EDAl1eMYolNiNNI8FAo4EbOLGFcCfsI5hOmGDc2uJxN6DsGvJ60S0VKirRZLtRvV1ll0Rk6R5eIogqqoxvUQC3EEaBH9ISenQfnxXl13patGWc1c4p+wXn/Alt9mOk=</latexit>

5
<latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit><latexit sha1_base64="ADTcRZF16I4L1Zk3T2loBYMp6wA=">AAACBXicdVBNS0JBFL3Pvsy+rJZthiRoJTNSqTuhTdBGIT9AHzJvHHVw3gcz8wJ5uG7Rtn5Gu2jb7+hX9BeapwYVeeDC4Zx7L/ceL5JCG4w/nMza+sbmVnY7t7O7t3+QPzxq6TBWjDdZKEPV8ajmUgS8aYSRvBMpTn1P8rY3uU799j1XWoTBnZlG3PXpKBBDwaixUuOyny/gIsaYEIJSQspX2JJqtVIiFURSy6IAS9T7+c/eIGSxzwPDJNW6S3Bk3IQqI5jks1wv1jyibEJHvGtpQH2u3WR+6AydWWWAhqGyFRg0V39OJNTXeup7ttOnZqz/eqm4yks36v/MbmyGFTcRQRQbHrDFFcNYIhOiNBI0EIozI6eWUKaEfQSxMVWUGRtczib0HQNaTVqlIsFF0rgo1G6XWWXhBE7hHAiUoQY3UIcmMODwCE/w7Dw4L86r87ZozTjLmWP4Bef9C10emOo=</latexit>

0.5
<latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit>

�1.0
<latexit sha1_base64="qZ69x3mxSeV32biqPVV5iQfgHsc=">AAACCHicdZDLSgMxGIUz9VbrrerSTbAIbhwydWjrriCIywr2Au1QMmmmDc1khiQjlKHg2oVbfQx34ta38Cl8BTNtBRX7Q+Bwzkn48/kxZ0oj9GHlVlbX1jfym4Wt7Z3dveL+QUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/vgyy9t3VCoWiVs9iakX4qFgASNYZ9aZY6N+sYTsi1ql7FYgshGqOmUnE+Wqe+5CU5hNCSym0S9+9gYRSUIqNOFYqa6DYu2lWGpGOJ0WeomiMSZjPKRdIwUOqfLS2a5TeGKcAQwiaY7QcOb+vJHiUKlJ6JtmiPVI/c0yc1mWvaj+C7uJDmpeykScaCrIfIsg4VBHMKMCB0xSovnECEwkMx+BZIQlJtqwKxhC3xjgctEq2w6ynRu3VL+6n7PKgyNwDE6BA6qgDq5BAzQBASPwCJ7As/VgvViv1tu8mrMWfA/Br7HevwDiKJoW</latexit><latexit sha1_base64="qZ69x3mxSeV32biqPVV5iQfgHsc=">AAACCHicdZDLSgMxGIUz9VbrrerSTbAIbhwydWjrriCIywr2Au1QMmmmDc1khiQjlKHg2oVbfQx34ta38Cl8BTNtBRX7Q+Bwzkn48/kxZ0oj9GHlVlbX1jfym4Wt7Z3dveL+QUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/vgyy9t3VCoWiVs9iakX4qFgASNYZ9aZY6N+sYTsi1ql7FYgshGqOmUnE+Wqe+5CU5hNCSym0S9+9gYRSUIqNOFYqa6DYu2lWGpGOJ0WeomiMSZjPKRdIwUOqfLS2a5TeGKcAQwiaY7QcOb+vJHiUKlJ6JtmiPVI/c0yc1mWvaj+C7uJDmpeykScaCrIfIsg4VBHMKMCB0xSovnECEwkMx+BZIQlJtqwKxhC3xjgctEq2w6ynRu3VL+6n7PKgyNwDE6BA6qgDq5BAzQBASPwCJ7As/VgvViv1tu8mrMWfA/Br7HevwDiKJoW</latexit><latexit sha1_base64="qZ69x3mxSeV32biqPVV5iQfgHsc=">AAACCHicdZDLSgMxGIUz9VbrrerSTbAIbhwydWjrriCIywr2Au1QMmmmDc1khiQjlKHg2oVbfQx34ta38Cl8BTNtBRX7Q+Bwzkn48/kxZ0oj9GHlVlbX1jfym4Wt7Z3dveL+QUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/vgyy9t3VCoWiVs9iakX4qFgASNYZ9aZY6N+sYTsi1ql7FYgshGqOmUnE+Wqe+5CU5hNCSym0S9+9gYRSUIqNOFYqa6DYu2lWGpGOJ0WeomiMSZjPKRdIwUOqfLS2a5TeGKcAQwiaY7QcOb+vJHiUKlJ6JtmiPVI/c0yc1mWvaj+C7uJDmpeykScaCrIfIsg4VBHMKMCB0xSovnECEwkMx+BZIQlJtqwKxhC3xjgctEq2w6ynRu3VL+6n7PKgyNwDE6BA6qgDq5BAzQBASPwCJ7As/VgvViv1tu8mrMWfA/Br7HevwDiKJoW</latexit><latexit sha1_base64="qZ69x3mxSeV32biqPVV5iQfgHsc=">AAACCHicdZDLSgMxGIUz9VbrrerSTbAIbhwydWjrriCIywr2Au1QMmmmDc1khiQjlKHg2oVbfQx34ta38Cl8BTNtBRX7Q+Bwzkn48/kxZ0oj9GHlVlbX1jfym4Wt7Z3dveL+QUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/vgyy9t3VCoWiVs9iakX4qFgASNYZ9aZY6N+sYTsi1ql7FYgshGqOmUnE+Wqe+5CU5hNCSym0S9+9gYRSUIqNOFYqa6DYu2lWGpGOJ0WeomiMSZjPKRdIwUOqfLS2a5TeGKcAQwiaY7QcOb+vJHiUKlJ6JtmiPVI/c0yc1mWvaj+C7uJDmpeykScaCrIfIsg4VBHMKMCB0xSovnECEwkMx+BZIQlJtqwKxhC3xjgctEq2w6ynRu3VL+6n7PKgyNwDE6BA6qgDq5BAzQBASPwCJ7As/VgvViv1tu8mrMWfA/Br7HevwDiKJoW</latexit>

2.0
<latexit sha1_base64="4nerHrOpggqzA2wQjJijwOZ8aSM=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIrobMOLR1VxDEZUV7gXYomTRtQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcUeCBzO+RP+fEHMmdIIfVi5ldW19Y38ZmFre2d3r7h/0FRRIgltkIhHsh1gRTkTtKGZ5rQdS4rDgNNWML7I+tYdlYpF4lZPYuqHeCjYgBGsTXTj2qhXLCH7vFp2vTJENkIVx3Uy41a8Mw86JslUAgvVe8XPbj8iSUiFJhwr1XFQrP0US80Ip9NCN1E0xmSMh7RjrMAhVX46W3UKT0zSh4NImiM0nKU/b6Q4VGoSBmYyxHqk/nZZuKzLXlT/lZ1ED6p+ykScaCrIfItBwqGOYAYF9pmkRPOJMZhIZj4CyQhLTLRBVzCEvjHA5abp2g6ynWuvVLu8n7PKgyNwDE6BAyqgBq5AHTQAAUPwCJ7As/VgvViv1tt8NGct+B6CX7LevwB08png</latexit><latexit sha1_base64="4nerHrOpggqzA2wQjJijwOZ8aSM=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIrobMOLR1VxDEZUV7gXYomTRtQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcUeCBzO+RP+fEHMmdIIfVi5ldW19Y38ZmFre2d3r7h/0FRRIgltkIhHsh1gRTkTtKGZ5rQdS4rDgNNWML7I+tYdlYpF4lZPYuqHeCjYgBGsTXTj2qhXLCH7vFp2vTJENkIVx3Uy41a8Mw86JslUAgvVe8XPbj8iSUiFJhwr1XFQrP0US80Ip9NCN1E0xmSMh7RjrMAhVX46W3UKT0zSh4NImiM0nKU/b6Q4VGoSBmYyxHqk/nZZuKzLXlT/lZ1ED6p+ykScaCrIfItBwqGOYAYF9pmkRPOJMZhIZj4CyQhLTLRBVzCEvjHA5abp2g6ynWuvVLu8n7PKgyNwDE6BAyqgBq5AHTQAAUPwCJ7As/VgvViv1tt8NGct+B6CX7LevwB08png</latexit><latexit sha1_base64="4nerHrOpggqzA2wQjJijwOZ8aSM=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIrobMOLR1VxDEZUV7gXYomTRtQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcUeCBzO+RP+fEHMmdIIfVi5ldW19Y38ZmFre2d3r7h/0FRRIgltkIhHsh1gRTkTtKGZ5rQdS4rDgNNWML7I+tYdlYpF4lZPYuqHeCjYgBGsTXTj2qhXLCH7vFp2vTJENkIVx3Uy41a8Mw86JslUAgvVe8XPbj8iSUiFJhwr1XFQrP0US80Ip9NCN1E0xmSMh7RjrMAhVX46W3UKT0zSh4NImiM0nKU/b6Q4VGoSBmYyxHqk/nZZuKzLXlT/lZ1ED6p+ykScaCrIfItBwqGOYAYF9pmkRPOJMZhIZj4CyQhLTLRBVzCEvjHA5abp2g6ynWuvVLu8n7PKgyNwDE6BAyqgBq5AHTQAAUPwCJ7As/VgvViv1tt8NGct+B6CX7LevwB08png</latexit><latexit sha1_base64="4nerHrOpggqzA2wQjJijwOZ8aSM=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIrobMOLR1VxDEZUV7gXYomTRtQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcUeCBzO+RP+fEHMmdIIfVi5ldW19Y38ZmFre2d3r7h/0FRRIgltkIhHsh1gRTkTtKGZ5rQdS4rDgNNWML7I+tYdlYpF4lZPYuqHeCjYgBGsTXTj2qhXLCH7vFp2vTJENkIVx3Uy41a8Mw86JslUAgvVe8XPbj8iSUiFJhwr1XFQrP0US80Ip9NCN1E0xmSMh7RjrMAhVX46W3UKT0zSh4NImiM0nKU/b6Q4VGoSBmYyxHqk/nZZuKzLXlT/lZ1ED6p+ykScaCrIfItBwqGOYAYF9pmkRPOJMZhIZj4CyQhLTLRBVzCEvjHA5abp2g6ynWuvVLu8n7PKgyNwDE6BAyqgBq5AHTQAAUPwCJ7As/VgvViv1tt8NGct+B6CX7LevwB08png</latexit>

1.0
<latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit>

1.0
<latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit>

1.5
<latexit sha1_base64="j9zwmW3QlY7xmTiH589+oaxnYe8=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1TCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485U9pxPqyl5ZXVtfXcRn5za3tnt7C331RRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7rI+tYdlYpF4laPY+qFeCBYwAjWJrpB9lmvUHTs82q55JahYztOBZVQZkoV99SFyCSZimCueq/w2e1HJAmp0IRjpTrIibWXYqkZ4XSS7yaKxpiM8IB2jBU4pMpLp6tO4LFJ+jCIpDlCw2n680aKQ6XGoW8mQ6yH6m+XhYu67EX1X9lJdFD1UibiRFNBZlsECYc6ghkU2GeSEs3HxmAimfkIJEMsMdEGXd4Q+sYAF5tmyUaOja7dYu3yfsYqBw7BETgBCFRADVyBOmgAAgbgETyBZ+vBerFerbfZ6JI153sAfsl6/wJ7dJnk</latexit><latexit sha1_base64="j9zwmW3QlY7xmTiH589+oaxnYe8=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1TCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485U9pxPqyl5ZXVtfXcRn5za3tnt7C331RRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7rI+tYdlYpF4laPY+qFeCBYwAjWJrpB9lmvUHTs82q55JahYztOBZVQZkoV99SFyCSZimCueq/w2e1HJAmp0IRjpTrIibWXYqkZ4XSS7yaKxpiM8IB2jBU4pMpLp6tO4LFJ+jCIpDlCw2n680aKQ6XGoW8mQ6yH6m+XhYu67EX1X9lJdFD1UibiRFNBZlsECYc6ghkU2GeSEs3HxmAimfkIJEMsMdEGXd4Q+sYAF5tmyUaOja7dYu3yfsYqBw7BETgBCFRADVyBOmgAAgbgETyBZ+vBerFerbfZ6JI153sAfsl6/wJ7dJnk</latexit><latexit sha1_base64="j9zwmW3QlY7xmTiH589+oaxnYe8=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1TCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485U9pxPqyl5ZXVtfXcRn5za3tnt7C331RRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7rI+tYdlYpF4laPY+qFeCBYwAjWJrpB9lmvUHTs82q55JahYztOBZVQZkoV99SFyCSZimCueq/w2e1HJAmp0IRjpTrIibWXYqkZ4XSS7yaKxpiM8IB2jBU4pMpLp6tO4LFJ+jCIpDlCw2n680aKQ6XGoW8mQ6yH6m+XhYu67EX1X9lJdFD1UibiRFNBZlsECYc6ghkU2GeSEs3HxmAimfkIJEMsMdEGXd4Q+sYAF5tmyUaOja7dYu3yfsYqBw7BETgBCFRADVyBOmgAAgbgETyBZ+vBerFerbfZ6JI153sAfsl6/wJ7dJnk</latexit><latexit sha1_base64="j9zwmW3QlY7xmTiH589+oaxnYe8=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1TCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485U9pxPqyl5ZXVtfXcRn5za3tnt7C331RRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7rI+tYdlYpF4laPY+qFeCBYwAjWJrpB9lmvUHTs82q55JahYztOBZVQZkoV99SFyCSZimCueq/w2e1HJAmp0IRjpTrIibWXYqkZ4XSS7yaKxpiM8IB2jBU4pMpLp6tO4LFJ+jCIpDlCw2n680aKQ6XGoW8mQ6yH6m+XhYu67EX1X9lJdFD1UibiRFNBZlsECYc6ghkU2GeSEs3HxmAimfkIJEMsMdEGXd4Q+sYAF5tmyUaOja7dYu3yfsYqBw7BETgBCFRADVyBOmgAAgbgETyBZ+vBerFerbfZ6JI153sAfsl6/wJ7dJnk</latexit>

1.0
<latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit><latexit sha1_base64="4SIiINvNMC8BA+VLFAN8/EvpaG4=">AAACB3icdZDLSgMxGIUz9VbrrerSTbAIroZMHdq6KwjisqK9QDuUTJppQzOZIckIZSi4deFWH8OduPUxfApfwUxbQcX+EDiccxL+fH7MmdIIfVi5ldW19Y38ZmFre2d3r7h/0FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77I8vYdlYpF4lZPYuqFeChYwAjWxrpxbNQvlpB9XquU3QpENkJVp+xkolx1z1xoCrMpgcU0+sXP3iAiSUiFJhwr1XVQrL0US80Ip9NCL1E0xmSMh7RrpMAhVV46W3UKT4wzgEEkzREaztyfN1IcKjUJfdMMsR6pv1lmLsuyF9V/YTfRQc1LmYgTTQWZbxEkHOoIZlDggElKNJ8YgYlk5iOQjLDERBt0BUPoGwNcLlpl20G2c+2W6pf3c1Z5cASOwSlwQBXUwRVogCYgYAgewRN4th6sF+vVeptXc9aC7yH4Ndb7F3NPmd8=</latexit>

0.5
<latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit><latexit sha1_base64="m4RjumAZotkjbCPtTa6BsWIpyBE=">AAACB3icdZDLSgMxGIUzXmu9VV26CRbB1ZCpY1t3BUFcVrQXaIeSSTNtaCYzJBmhDAW3LtzqY7gTtz6GT+ErmGkrqNgDgcM5f8Kfz485UxqhD2tpeWV1bT23kd/c2t7ZLeztN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tljy6yvnVHpWKRuNXjmHohHggWMIK1iW6QfdYrFJF9Xi2X3DJENkIVp+RkplRxT13omCRTEcxV7xU+u/2IJCEVmnCsVMdBsfZSLDUjnE7y3UTRGJMRHtCOsQKHVHnpdNUJPDZJHwaRNEdoOE1/3khxqNQ49M1kiPVQ/e2ycFGXvaj+KzuJDqpeykScaCrIbIsg4VBHMIMC+0xSovnYGEwkMx+BZIglJtqgyxtC3xjgYtMs2Q6ynWu3WLu8n7HKgUNwBE6AAyqgBq5AHTQAAQPwCJ7As/VgvViv1ttsdMma8z0Av2S9fwF50Znj</latexit>

This is an ordering of the vertices such that 
           for every edge           .u < v

<latexit sha1_base64="/p7ZLW0ivBu4qmZJM1mqRdZxz6Y=">AAACCXicdVDLSsNAFL2pr1pfVZduBovgqiQi6MJFwY0rqWBaoQ1lMp20QyeTMI9CCf0CF271M9yJW7/Cr/AXnLRZaKsHLhzOufdy7wlTzpR23U+ntLK6tr5R3qxsbe/s7lX3D1oqMZJQnyQ8kQ8hVpQzQX3NNKcPqaQ4Djlth6Pr3G+PqVQsEfd6ktIgxgPBIkawtpJv0BUa96o1t+7OgJaJV5AaFGj2ql/dfkJMTIUmHCvV8dxUBxmWmhFOp5WuUTTFZIQHtGOpwDFVQTY7dopOrNJHUSJtCY1m6s+JDMdKTeLQdsZYD9Wil4v/eflG9ZfZMTq6DDImUqOpIPMrIsORTlAeC+ozSYnmE0swkcw+gsgQS0y0Da9iE/IW81gmrbO659a9u/Na47bIqgxHcAyn4MEFNOAGmuADAQZP8AwvzqPz6rw57/PWklPMHMIvOB/flF2aEQ==</latexit><latexit sha1_base64="/p7ZLW0ivBu4qmZJM1mqRdZxz6Y=">AAACCXicdVDLSsNAFL2pr1pfVZduBovgqiQi6MJFwY0rqWBaoQ1lMp20QyeTMI9CCf0CF271M9yJW7/Cr/AXnLRZaKsHLhzOufdy7wlTzpR23U+ntLK6tr5R3qxsbe/s7lX3D1oqMZJQnyQ8kQ8hVpQzQX3NNKcPqaQ4Djlth6Pr3G+PqVQsEfd6ktIgxgPBIkawtpJv0BUa96o1t+7OgJaJV5AaFGj2ql/dfkJMTIUmHCvV8dxUBxmWmhFOp5WuUTTFZIQHtGOpwDFVQTY7dopOrNJHUSJtCY1m6s+JDMdKTeLQdsZYD9Wil4v/eflG9ZfZMTq6DDImUqOpIPMrIsORTlAeC+ozSYnmE0swkcw+gsgQS0y0Da9iE/IW81gmrbO659a9u/Na47bIqgxHcAyn4MEFNOAGmuADAQZP8AwvzqPz6rw57/PWklPMHMIvOB/flF2aEQ==</latexit><latexit sha1_base64="/p7ZLW0ivBu4qmZJM1mqRdZxz6Y=">AAACCXicdVDLSsNAFL2pr1pfVZduBovgqiQi6MJFwY0rqWBaoQ1lMp20QyeTMI9CCf0CF271M9yJW7/Cr/AXnLRZaKsHLhzOufdy7wlTzpR23U+ntLK6tr5R3qxsbe/s7lX3D1oqMZJQnyQ8kQ8hVpQzQX3NNKcPqaQ4Djlth6Pr3G+PqVQsEfd6ktIgxgPBIkawtpJv0BUa96o1t+7OgJaJV5AaFGj2ql/dfkJMTIUmHCvV8dxUBxmWmhFOp5WuUTTFZIQHtGOpwDFVQTY7dopOrNJHUSJtCY1m6s+JDMdKTeLQdsZYD9Wil4v/eflG9ZfZMTq6DDImUqOpIPMrIsORTlAeC+ozSYnmE0swkcw+gsgQS0y0Da9iE/IW81gmrbO659a9u/Na47bIqgxHcAyn4MEFNOAGmuADAQZP8AwvzqPz6rw57/PWklPMHMIvOB/flF2aEQ==</latexit><latexit sha1_base64="/p7ZLW0ivBu4qmZJM1mqRdZxz6Y=">AAACCXicdVDLSsNAFL2pr1pfVZduBovgqiQi6MJFwY0rqWBaoQ1lMp20QyeTMI9CCf0CF271M9yJW7/Cr/AXnLRZaKsHLhzOufdy7wlTzpR23U+ntLK6tr5R3qxsbe/s7lX3D1oqMZJQnyQ8kQ8hVpQzQX3NNKcPqaQ4Djlth6Pr3G+PqVQsEfd6ktIgxgPBIkawtpJv0BUa96o1t+7OgJaJV5AaFGj2ql/dfkJMTIUmHCvV8dxUBxmWmhFOp5WuUTTFZIQHtGOpwDFVQTY7dopOrNJHUSJtCY1m6s+JDMdKTeLQdsZYD9Wil4v/eflG9ZfZMTq6DDImUqOpIPMrIsORTlAeC+ozSYnmE0swkcw+gsgQS0y0Da9iE/IW81gmrbO659a9u/Na47bIqgxHcAyn4MEFNOAGmuADAQZP8AwvzqPz6rw57/PWklPMHMIvOB/flF2aEQ==</latexit> (u, v)
<latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit><latexit sha1_base64="XsqWZstTEcUabZFsZYyQWSzg7m4=">AAACCXicdVDLSsNAFL2pr1pfVZduBotQQUpSBF0W3LiSCqYttKFMppN26GQSZiaFEvoFLtzqZ7gTt36FX+EvOGmz0FYPXDicc+/l3uPHnClt259WYW19Y3OruF3a2d3bPygfHrVUlEhCXRLxSHZ8rChngrqaaU47saQ49Dlt++ObzG9PqFQsEg96GlMvxEPBAkawNpJbTS4m5/1yxa7Zc6BV4uSkAjma/fJXbxCRJKRCE46V6jp2rL0US80Ip7NSL1E0xmSMh7RrqMAhVV46P3aGzowyQEEkTQmN5urPiRSHSk1D33SGWI/UspeJ/3nZRvWX2U10cO2lTMSJpoIsrggSjnSEsljQgElKNJ8agolk5hFERlhiok14JZOQs5zHKmnVa45dc+4vK427PKsinMApVMGBK2jALTTBBQIMnuAZXqxH69V6s94XrQUrnzmGX7A+vgGV/5oS</latexit>



Algorithm
for(auto v : topo_order) {
    for(const auto& edge : adj_list[v]) {
        relax(edge);
    }
}

We can compute a topological order by depth-first search in time 
                       in the adjacency list model.O(|V |+ |E|)

<latexit sha1_base64="RvawiRT6xWATLpbpnzISljU9mVw=">AAACEHicdVDLSsNAFL2pr1pfVZduBotQEUoigi4LIrjSCvYBbSiT6aQdOpmEmYlQ0v6EC7f6Ge7ErX/gV/gLTtostNUDFw7n3Hu593gRZ0rb9qeVW1peWV3Lrxc2Nre2d4q7ew0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesPL1G8+UKlYKO71KKJugPuC+YxgbaTObXncGKMTNL4aH3eLJbtiT4EWiZOREmSodYtfnV5I4oAKTThWqu3YkXYTLDUjnE4KnVjRCJMh7tO2oQIHVLnJ9OYJOjJKD/mhNCU0mqo/JxIcKDUKPNMZYD1Q814q/uelG9VfZjvW/oWbMBHFmgoyu8KPOdIhStNBPSYp0XxkCCaSmUcQGWCJiTYZFkxCznwei6RxWnHsinN3VqreZFnl4QAOoQwOnEMVrqEGdSAQwRM8w4v1aL1ab9b7rDVnZTP78AvWxzc3ypyG</latexit><latexit sha1_base64="RvawiRT6xWATLpbpnzISljU9mVw=">AAACEHicdVDLSsNAFL2pr1pfVZduBotQEUoigi4LIrjSCvYBbSiT6aQdOpmEmYlQ0v6EC7f6Ge7ErX/gV/gLTtostNUDFw7n3Hu593gRZ0rb9qeVW1peWV3Lrxc2Nre2d4q7ew0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesPL1G8+UKlYKO71KKJugPuC+YxgbaTObXncGKMTNL4aH3eLJbtiT4EWiZOREmSodYtfnV5I4oAKTThWqu3YkXYTLDUjnE4KnVjRCJMh7tO2oQIHVLnJ9OYJOjJKD/mhNCU0mqo/JxIcKDUKPNMZYD1Q814q/uelG9VfZjvW/oWbMBHFmgoyu8KPOdIhStNBPSYp0XxkCCaSmUcQGWCJiTYZFkxCznwei6RxWnHsinN3VqreZFnl4QAOoQwOnEMVrqEGdSAQwRM8w4v1aL1ab9b7rDVnZTP78AvWxzc3ypyG</latexit><latexit sha1_base64="RvawiRT6xWATLpbpnzISljU9mVw=">AAACEHicdVDLSsNAFL2pr1pfVZduBotQEUoigi4LIrjSCvYBbSiT6aQdOpmEmYlQ0v6EC7f6Ge7ErX/gV/gLTtostNUDFw7n3Hu593gRZ0rb9qeVW1peWV3Lrxc2Nre2d4q7ew0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesPL1G8+UKlYKO71KKJugPuC+YxgbaTObXncGKMTNL4aH3eLJbtiT4EWiZOREmSodYtfnV5I4oAKTThWqu3YkXYTLDUjnE4KnVjRCJMh7tO2oQIHVLnJ9OYJOjJKD/mhNCU0mqo/JxIcKDUKPNMZYD1Q814q/uelG9VfZjvW/oWbMBHFmgoyu8KPOdIhStNBPSYp0XxkCCaSmUcQGWCJiTYZFkxCznwei6RxWnHsinN3VqreZFnl4QAOoQwOnEMVrqEGdSAQwRM8w4v1aL1ab9b7rDVnZTP78AvWxzc3ypyG</latexit><latexit sha1_base64="RvawiRT6xWATLpbpnzISljU9mVw=">AAACEHicdVDLSsNAFL2pr1pfVZduBotQEUoigi4LIrjSCvYBbSiT6aQdOpmEmYlQ0v6EC7f6Ge7ErX/gV/gLTtostNUDFw7n3Hu593gRZ0rb9qeVW1peWV3Lrxc2Nre2d4q7ew0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesPL1G8+UKlYKO71KKJugPuC+YxgbaTObXncGKMTNL4aH3eLJbtiT4EWiZOREmSodYtfnV5I4oAKTThWqu3YkXYTLDUjnE4KnVjRCJMh7tO2oQIHVLnJ9OYJOjJKD/mhNCU0mqo/JxIcKDUKPNMZYD1Q814q/uelG9VfZjvW/oWbMBHFmgoyu8KPOdIhStNBPSYp0XxkCCaSmUcQGWCJiTYZFkxCznwei6RxWnHsinN3VqreZFnl4QAOoQwOnEMVrqEGdSAQwRM8w4v1aL1ab9b7rDVnZTP78AvWxzc3ypyG</latexit>

The overall running time is                        in the adjacency list model.O(|V |+ |E|)
<latexit sha1_base64="RvawiRT6xWATLpbpnzISljU9mVw=">AAACEHicdVDLSsNAFL2pr1pfVZduBotQEUoigi4LIrjSCvYBbSiT6aQdOpmEmYlQ0v6EC7f6Ge7ErX/gV/gLTtostNUDFw7n3Hu593gRZ0rb9qeVW1peWV3Lrxc2Nre2d4q7ew0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesPL1G8+UKlYKO71KKJugPuC+YxgbaTObXncGKMTNL4aH3eLJbtiT4EWiZOREmSodYtfnV5I4oAKTThWqu3YkXYTLDUjnE4KnVjRCJMh7tO2oQIHVLnJ9OYJOjJKD/mhNCU0mqo/JxIcKDUKPNMZYD1Q814q/uelG9VfZjvW/oWbMBHFmgoyu8KPOdIhStNBPSYp0XxkCCaSmUcQGWCJiTYZFkxCznwei6RxWnHsinN3VqreZFnl4QAOoQwOnEMVrqEGdSAQwRM8w4v1aL1ab9b7rDVnZTP78AvWxzc3ypyG</latexit><latexit sha1_base64="RvawiRT6xWATLpbpnzISljU9mVw=">AAACEHicdVDLSsNAFL2pr1pfVZduBotQEUoigi4LIrjSCvYBbSiT6aQdOpmEmYlQ0v6EC7f6Ge7ErX/gV/gLTtostNUDFw7n3Hu593gRZ0rb9qeVW1peWV3Lrxc2Nre2d4q7ew0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesPL1G8+UKlYKO71KKJugPuC+YxgbaTObXncGKMTNL4aH3eLJbtiT4EWiZOREmSodYtfnV5I4oAKTThWqu3YkXYTLDUjnE4KnVjRCJMh7tO2oQIHVLnJ9OYJOjJKD/mhNCU0mqo/JxIcKDUKPNMZYD1Q814q/uelG9VfZjvW/oWbMBHFmgoyu8KPOdIhStNBPSYp0XxkCCaSmUcQGWCJiTYZFkxCznwei6RxWnHsinN3VqreZFnl4QAOoQwOnEMVrqEGdSAQwRM8w4v1aL1ab9b7rDVnZTP78AvWxzc3ypyG</latexit><latexit sha1_base64="RvawiRT6xWATLpbpnzISljU9mVw=">AAACEHicdVDLSsNAFL2pr1pfVZduBotQEUoigi4LIrjSCvYBbSiT6aQdOpmEmYlQ0v6EC7f6Ge7ErX/gV/gLTtostNUDFw7n3Hu593gRZ0rb9qeVW1peWV3Lrxc2Nre2d4q7ew0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesPL1G8+UKlYKO71KKJugPuC+YxgbaTObXncGKMTNL4aH3eLJbtiT4EWiZOREmSodYtfnV5I4oAKTThWqu3YkXYTLDUjnE4KnVjRCJMh7tO2oQIHVLnJ9OYJOjJKD/mhNCU0mqo/JxIcKDUKPNMZYD1Q814q/uelG9VfZjvW/oWbMBHFmgoyu8KPOdIhStNBPSYp0XxkCCaSmUcQGWCJiTYZFkxCznwei6RxWnHsinN3VqreZFnl4QAOoQwOnEMVrqEGdSAQwRM8w4v1aL1ab9b7rDVnZTP78AvWxzc3ypyG</latexit><latexit sha1_base64="RvawiRT6xWATLpbpnzISljU9mVw=">AAACEHicdVDLSsNAFL2pr1pfVZduBotQEUoigi4LIrjSCvYBbSiT6aQdOpmEmYlQ0v6EC7f6Ge7ErX/gV/gLTtostNUDFw7n3Hu593gRZ0rb9qeVW1peWV3Lrxc2Nre2d4q7ew0VxpLQOgl5KFseVpQzQeuaaU5bkaQ48DhtesPL1G8+UKlYKO71KKJugPuC+YxgbaTObXncGKMTNL4aH3eLJbtiT4EWiZOREmSodYtfnV5I4oAKTThWqu3YkXYTLDUjnE4KnVjRCJMh7tO2oQIHVLnJ9OYJOjJKD/mhNCU0mqo/JxIcKDUKPNMZYD1Q814q/uelG9VfZjvW/oWbMBHFmgoyu8KPOdIhStNBPSYp0XxkCCaSmUcQGWCJiTYZFkxCznwei6RxWnHsinN3VqreZFnl4QAOoQwOnEMVrqEGdSAQwRM8w4v1aL1ab9b7rDVnZTP78AvWxzc3ypyG</latexit>



Why it Works

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

uk
<latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit>

uk�1
<latexit sha1_base64="+eYtpl49uKJH3IYNFfqN+HSRoEo=">AAACC3icdVDLSsNAFL2pr1pfVZduBovgxpKIoMuCG1dSwT6gDWUynbRDJpMwD6GEfoILt/oZ7sStH+FX+AtO2iy01QMXDufce7n3BClnSrvup1NaWV1b3yhvVra2d3b3qvsHbZUYSWiLJDyR3QArypmgLc00p91UUhwHnHaC6Dr3Ow9UKpaIez1JqR/jkWAhI1hbqWMGWXTmTQfVmlt3Z0DLxCtIDQo0B9Wv/jAhJqZCE46V6nluqv0MS80Ip9NK3yiaYhLhEe1ZKnBMlZ/Nzp2iE6sMUZhIW0KjmfpzIsOxUpM4sJ0x1mO16OXif16+Uf1l9owOr/yMidRoKsj8itBwpBOUB4OGTFKi+cQSTCSzjyAyxhITbeOr2IS8xTyWSfu87rl17+6i1rgtsirDERzDKXhwCQ24gSa0gEAET/AML86j8+q8Oe/z1pJTzBzCLzgf39ACm1M=</latexit><latexit sha1_base64="+eYtpl49uKJH3IYNFfqN+HSRoEo=">AAACC3icdVDLSsNAFL2pr1pfVZduBovgxpKIoMuCG1dSwT6gDWUynbRDJpMwD6GEfoILt/oZ7sStH+FX+AtO2iy01QMXDufce7n3BClnSrvup1NaWV1b3yhvVra2d3b3qvsHbZUYSWiLJDyR3QArypmgLc00p91UUhwHnHaC6Dr3Ow9UKpaIez1JqR/jkWAhI1hbqWMGWXTmTQfVmlt3Z0DLxCtIDQo0B9Wv/jAhJqZCE46V6nluqv0MS80Ip9NK3yiaYhLhEe1ZKnBMlZ/Nzp2iE6sMUZhIW0KjmfpzIsOxUpM4sJ0x1mO16OXif16+Uf1l9owOr/yMidRoKsj8itBwpBOUB4OGTFKi+cQSTCSzjyAyxhITbeOr2IS8xTyWSfu87rl17+6i1rgtsirDERzDKXhwCQ24gSa0gEAET/AML86j8+q8Oe/z1pJTzBzCLzgf39ACm1M=</latexit><latexit sha1_base64="+eYtpl49uKJH3IYNFfqN+HSRoEo=">AAACC3icdVDLSsNAFL2pr1pfVZduBovgxpKIoMuCG1dSwT6gDWUynbRDJpMwD6GEfoILt/oZ7sStH+FX+AtO2iy01QMXDufce7n3BClnSrvup1NaWV1b3yhvVra2d3b3qvsHbZUYSWiLJDyR3QArypmgLc00p91UUhwHnHaC6Dr3Ow9UKpaIez1JqR/jkWAhI1hbqWMGWXTmTQfVmlt3Z0DLxCtIDQo0B9Wv/jAhJqZCE46V6nluqv0MS80Ip9NK3yiaYhLhEe1ZKnBMlZ/Nzp2iE6sMUZhIW0KjmfpzIsOxUpM4sJ0x1mO16OXif16+Uf1l9owOr/yMidRoKsj8itBwpBOUB4OGTFKi+cQSTCSzjyAyxhITbeOr2IS8xTyWSfu87rl17+6i1rgtsirDERzDKXhwCQ24gSa0gEAET/AML86j8+q8Oe/z1pJTzBzCLzgf39ACm1M=</latexit><latexit sha1_base64="+eYtpl49uKJH3IYNFfqN+HSRoEo=">AAACC3icdVDLSsNAFL2pr1pfVZduBovgxpKIoMuCG1dSwT6gDWUynbRDJpMwD6GEfoILt/oZ7sStH+FX+AtO2iy01QMXDufce7n3BClnSrvup1NaWV1b3yhvVra2d3b3qvsHbZUYSWiLJDyR3QArypmgLc00p91UUhwHnHaC6Dr3Ow9UKpaIez1JqR/jkWAhI1hbqWMGWXTmTQfVmlt3Z0DLxCtIDQo0B9Wv/jAhJqZCE46V6nluqv0MS80Ip9NK3yiaYhLhEe1ZKnBMlZ/Nzp2iE6sMUZhIW0KjmfpzIsOxUpM4sJ0x1mO16OXif16+Uf1l9owOr/yMidRoKsj8itBwpBOUB4OGTFKi+cQSTCSzjyAyxhITbeOr2IS8xTyWSfu87rl17+6i1rgtsirDERzDKXhwCQ24gSa0gEAET/AML86j8+q8Oe/z1pJTzBzCLzgf39ACm1M=</latexit>

0
<latexit sha1_base64="R1nH7zI95ej9JbnMhSJB6pLPfFY=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSw+2XK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgECzJiy</latexit><latexit sha1_base64="R1nH7zI95ej9JbnMhSJB6pLPfFY=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSw+2XK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgECzJiy</latexit><latexit sha1_base64="R1nH7zI95ej9JbnMhSJB6pLPfFY=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSw+2XK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgECzJiy</latexit><latexit sha1_base64="R1nH7zI95ej9JbnMhSJB6pLPfFY=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSw+2XK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgECzJiy</latexit>

v
<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit>

e1
<latexit sha1_base64="x+uC3MyC0grPtmVxfwm7xzvYtVE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwusr81gMqzWN5b8YJ+hEdSB5yRo2V7rDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BOqDGcCp6VuqjGhbEQH2LFU0gi1P5mdOiUnVumTMFa2pCEz9efEhEZaj6PAdkbUDPWil4n/edlG/ZfZSU146U+4TFKDks2vCFNBTEyyUEifK2RGjC2hTHH7CGFDqigzNrqSTchbzGOZNM+qnlv1bs8rtZs8qyIcwTGcggcXUINrqEMDGAzgCZ7hxXl0Xp03533eWnDymUP4BefjG47tmYs=</latexit><latexit sha1_base64="x+uC3MyC0grPtmVxfwm7xzvYtVE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwusr81gMqzWN5b8YJ+hEdSB5yRo2V7rDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BOqDGcCp6VuqjGhbEQH2LFU0gi1P5mdOiUnVumTMFa2pCEz9efEhEZaj6PAdkbUDPWil4n/edlG/ZfZSU146U+4TFKDks2vCFNBTEyyUEifK2RGjC2hTHH7CGFDqigzNrqSTchbzGOZNM+qnlv1bs8rtZs8qyIcwTGcggcXUINrqEMDGAzgCZ7hxXl0Xp03533eWnDymUP4BefjG47tmYs=</latexit><latexit sha1_base64="x+uC3MyC0grPtmVxfwm7xzvYtVE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwusr81gMqzWN5b8YJ+hEdSB5yRo2V7rDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BOqDGcCp6VuqjGhbEQH2LFU0gi1P5mdOiUnVumTMFa2pCEz9efEhEZaj6PAdkbUDPWil4n/edlG/ZfZSU146U+4TFKDks2vCFNBTEyyUEifK2RGjC2hTHH7CGFDqigzNrqSTchbzGOZNM+qnlv1bs8rtZs8qyIcwTGcggcXUINrqEMDGAzgCZ7hxXl0Xp03533eWnDymUP4BefjG47tmYs=</latexit><latexit sha1_base64="x+uC3MyC0grPtmVxfwm7xzvYtVE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwusr81gMqzWN5b8YJ+hEdSB5yRo2V7rDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BOqDGcCp6VuqjGhbEQH2LFU0gi1P5mdOiUnVumTMFa2pCEz9efEhEZaj6PAdkbUDPWil4n/edlG/ZfZSU146U+4TFKDks2vCFNBTEyyUEifK2RGjC2hTHH7CGFDqigzNrqSTchbzGOZNM+qnlv1bs8rtZs8qyIcwTGcggcXUINrqEMDGAzgCZ7hxXl0Xp03533eWnDymUP4BefjG47tmYs=</latexit>

e2
<latexit sha1_base64="0jCtEbqwjJApGoeUV9Axdc7e5+s=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7rBX7ZXKbsWdgSwTLydlyFHvlb66/YglIUrDBNW647mx8VOqDGcCp8VuojGmbEyH2LFU0hC1n85OnZJTq/TJIFK2pCEz9edESkOtJ2FgO0NqRnrRy8T/vGyj/svsJGZw6adcxolByeZXDBJBTESyUEifK2RGTCyhTHH7CGEjqigzNrqiTchbzGOZNKsVz614t+fl2k2eVQGO4QTOwIMLqME11KEBDIbwBM/w4jw6r86b8z5vXXHymSP4BefjG5COmYw=</latexit><latexit sha1_base64="0jCtEbqwjJApGoeUV9Axdc7e5+s=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7rBX7ZXKbsWdgSwTLydlyFHvlb66/YglIUrDBNW647mx8VOqDGcCp8VuojGmbEyH2LFU0hC1n85OnZJTq/TJIFK2pCEz9edESkOtJ2FgO0NqRnrRy8T/vGyj/svsJGZw6adcxolByeZXDBJBTESyUEifK2RGTCyhTHH7CGEjqigzNrqiTchbzGOZNKsVz614t+fl2k2eVQGO4QTOwIMLqME11KEBDIbwBM/w4jw6r86b8z5vXXHymSP4BefjG5COmYw=</latexit><latexit sha1_base64="0jCtEbqwjJApGoeUV9Axdc7e5+s=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7rBX7ZXKbsWdgSwTLydlyFHvlb66/YglIUrDBNW647mx8VOqDGcCp8VuojGmbEyH2LFU0hC1n85OnZJTq/TJIFK2pCEz9edESkOtJ2FgO0NqRnrRy8T/vGyj/svsJGZw6adcxolByeZXDBJBTESyUEifK2RGTCyhTHH7CGEjqigzNrqiTchbzGOZNKsVz614t+fl2k2eVQGO4QTOwIMLqME11KEBDIbwBM/w4jw6r86b8z5vXXHymSP4BefjG5COmYw=</latexit><latexit sha1_base64="0jCtEbqwjJApGoeUV9Axdc7e5+s=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7rBX7ZXKbsWdgSwTLydlyFHvlb66/YglIUrDBNW647mx8VOqDGcCp8VuojGmbEyH2LFU0hC1n85OnZJTq/TJIFK2pCEz9edESkOtJ2FgO0NqRnrRy8T/vGyj/svsJGZw6adcxolByeZXDBJBTESyUEifK2RGTCyhTHH7CGEjqigzNrqiTchbzGOZNKsVz614t+fl2k2eVQGO4QTOwIMLqME11KEBDIbwBM/w4jw6r86b8z5vXXHymSP4BefjG5COmYw=</latexit>

ek
<latexit sha1_base64="J+vvrkrSv+UwV1LsnYviz7NHHBE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspJMMmZ1dZmaFsOQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFcSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWUKIYNFolItQOqUXCJDcONwHaskIaBwFYwvsr81gMqzSN5byYx+iEdSj7gjBor3WFv3CtX3Ko7A1kmXk4qkKPeK391+xFLQpSGCap1x3Nj46dUGc4ETkvdRGNM2ZgOsWOppCFqP52dOiUnVumTQaRsSUNm6s+JlIZaT8LAdobUjPSil4n/edlG/ZfZSczg0k+5jBODks2vGCSCmIhkoZA+V8iMmFhCmeL2EcJGVFFmbHQlm5C3mMcyaZ5VPbfq3Z5Xajd5VkU4gmM4BQ8uoAbXUIcGMBjCEzzDi/PovDpvzvu8teDkM4fwC87HN+1nmcU=</latexit><latexit sha1_base64="J+vvrkrSv+UwV1LsnYviz7NHHBE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspJMMmZ1dZmaFsOQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFcSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWUKIYNFolItQOqUXCJDcONwHaskIaBwFYwvsr81gMqzSN5byYx+iEdSj7gjBor3WFv3CtX3Ko7A1kmXk4qkKPeK391+xFLQpSGCap1x3Nj46dUGc4ETkvdRGNM2ZgOsWOppCFqP52dOiUnVumTQaRsSUNm6s+JlIZaT8LAdobUjPSil4n/edlG/ZfZSczg0k+5jBODks2vGCSCmIhkoZA+V8iMmFhCmeL2EcJGVFFmbHQlm5C3mMcyaZ5VPbfq3Z5Xajd5VkU4gmM4BQ8uoAbXUIcGMBjCEzzDi/PovDpvzvu8teDkM4fwC87HN+1nmcU=</latexit><latexit sha1_base64="J+vvrkrSv+UwV1LsnYviz7NHHBE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspJMMmZ1dZmaFsOQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFcSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWUKIYNFolItQOqUXCJDcONwHaskIaBwFYwvsr81gMqzSN5byYx+iEdSj7gjBor3WFv3CtX3Ko7A1kmXk4qkKPeK391+xFLQpSGCap1x3Nj46dUGc4ETkvdRGNM2ZgOsWOppCFqP52dOiUnVumTQaRsSUNm6s+JlIZaT8LAdobUjPSil4n/edlG/ZfZSczg0k+5jBODks2vGCSCmIhkoZA+V8iMmFhCmeL2EcJGVFFmbHQlm5C3mMcyaZ5VPbfq3Z5Xajd5VkU4gmM4BQ8uoAbXUIcGMBjCEzzDi/PovDpvzvu8teDkM4fwC87HN+1nmcU=</latexit><latexit sha1_base64="J+vvrkrSv+UwV1LsnYviz7NHHBE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspJMMmZ1dZmaFsOQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFcSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWUKIYNFolItQOqUXCJDcONwHaskIaBwFYwvsr81gMqzSN5byYx+iEdSj7gjBor3WFv3CtX3Ko7A1kmXk4qkKPeK391+xFLQpSGCap1x3Nj46dUGc4ETkvdRGNM2ZgOsWOppCFqP52dOiUnVumTQaRsSUNm6s+JlIZaT8LAdobUjPSil4n/edlG/ZfZSczg0k+5jBODks2vGCSCmIhkoZA+V8iMmFhCmeL2EcJGVFFmbHQlm5C3mMcyaZ5VPbfq3Z5Xajd5VkU4gmM4BQ8uoAbXUIcGMBjCEzzDi/PovDpvzvu8teDkM4fwC87HN+1nmcU=</latexit>

ek+1
<latexit sha1_base64="voF1Dr849f9VpQgRIel3C5GCT5Q=">AAACC3icdVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvHiSCOYByRJmJ73JsLMPZmaFsOQTPHjVz/AmXv0Iv8JfcDbZgyZa0FBUdTfd5SWCK23bn1ZpZXVtfaO8Wdna3tndq+4ftFWcSoYtFotYdj2qUPAIW5prgd1EIg09gR0vuM79zgNKxePoXk8SdEM6irjPGdVG6uAgC86c6aBas+v2DGSZOAWpQYHmoPrVH8YsDTHSTFCleo6daDejUnMmcFrppwoTygI6wp6hEQ1Rudns3Ck5McqQ+LE0FWkyU39OZDRUahJ6pjOkeqwWvVz8z8s3qr/MXqr9KzfjUZJqjNj8Cj8VRMckD4YMuUSmxcQQyiQ3jxA2ppIybeKrmIScxTyWSfu87th15+6i1rgtsirDERzDKThwCQ24gSa0gEEAT/AML9aj9Wq9We/z1pJVzBzCL1gf37JMm0E=</latexit><latexit sha1_base64="voF1Dr849f9VpQgRIel3C5GCT5Q=">AAACC3icdVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvHiSCOYByRJmJ73JsLMPZmaFsOQTPHjVz/AmXv0Iv8JfcDbZgyZa0FBUdTfd5SWCK23bn1ZpZXVtfaO8Wdna3tndq+4ftFWcSoYtFotYdj2qUPAIW5prgd1EIg09gR0vuM79zgNKxePoXk8SdEM6irjPGdVG6uAgC86c6aBas+v2DGSZOAWpQYHmoPrVH8YsDTHSTFCleo6daDejUnMmcFrppwoTygI6wp6hEQ1Rudns3Ck5McqQ+LE0FWkyU39OZDRUahJ6pjOkeqwWvVz8z8s3qr/MXqr9KzfjUZJqjNj8Cj8VRMckD4YMuUSmxcQQyiQ3jxA2ppIybeKrmIScxTyWSfu87th15+6i1rgtsirDERzDKThwCQ24gSa0gEEAT/AML9aj9Wq9We/z1pJVzBzCL1gf37JMm0E=</latexit><latexit sha1_base64="voF1Dr849f9VpQgRIel3C5GCT5Q=">AAACC3icdVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvHiSCOYByRJmJ73JsLMPZmaFsOQTPHjVz/AmXv0Iv8JfcDbZgyZa0FBUdTfd5SWCK23bn1ZpZXVtfaO8Wdna3tndq+4ftFWcSoYtFotYdj2qUPAIW5prgd1EIg09gR0vuM79zgNKxePoXk8SdEM6irjPGdVG6uAgC86c6aBas+v2DGSZOAWpQYHmoPrVH8YsDTHSTFCleo6daDejUnMmcFrppwoTygI6wp6hEQ1Rudns3Ck5McqQ+LE0FWkyU39OZDRUahJ6pjOkeqwWvVz8z8s3qr/MXqr9KzfjUZJqjNj8Cj8VRMckD4YMuUSmxcQQyiQ3jxA2ppIybeKrmIScxTyWSfu87th15+6i1rgtsirDERzDKThwCQ24gSa0gEEAT/AML9aj9Wq9We/z1pJVzBzCL1gf37JMm0E=</latexit><latexit sha1_base64="voF1Dr849f9VpQgRIel3C5GCT5Q=">AAACC3icdVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvHiSCOYByRJmJ73JsLMPZmaFsOQTPHjVz/AmXv0Iv8JfcDbZgyZa0FBUdTfd5SWCK23bn1ZpZXVtfaO8Wdna3tndq+4ftFWcSoYtFotYdj2qUPAIW5prgd1EIg09gR0vuM79zgNKxePoXk8SdEM6irjPGdVG6uAgC86c6aBas+v2DGSZOAWpQYHmoPrVH8YsDTHSTFCleo6daDejUnMmcFrppwoTygI6wp6hEQ1Rudns3Ck5McqQ+LE0FWkyU39OZDRUahJ6pjOkeqwWvVz8z8s3qr/MXqr9KzfjUZJqjNj8Cj8VRMckD4YMuUSmxcQQyiQ3jxA2ppIybeKrmIScxTyWSfu87th15+6i1rgtsirDERzDKThwCQ24gSa0gEEAT/AML9aj9Wq9We/z1pJVzBzCL1gf37JMm0E=</latexit>

If this is a shortest path from 0 to vertex     we know thatv
<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit>

0 < u1 < u2 < · · · < uk < v
<latexit sha1_base64="CcbD6GIlAxLI0pKAlGRk6E76tvw=">AAACJnicdVC7TsMwFHV4lvIKMLJYVEhMVVIhwcBQiYUJFYk+pDaKHMdprTp2ZDuVqqgr38LACp/BhhAbf8Av4KQZoIUj+er4nHst3xMkjCrtOB/Wyura+sZmZau6vbO7t28fHHaUSCUmbSyYkL0AKcIoJ21NNSO9RBIUB4x0g/F17ncnRCoq+L2eJsSL0ZDTiGKkjeTb0IFXMPXdojZMHeBQaFVcx6ZOfLvm1J0CcJm4JamBEi3f/hqEAqcx4RozpFTfdRLtZUhqihmZVQepIgnCYzQkfUM5ionysmKTGTw1SggjIc3hGhbqz4kMxUpN48B0xkiP1KKXi/95+YvqL7Of6ujSyyhPUk04nv8iShnUAuaZwZBKgjWbGoKwpGYRiEdIIqxNslWTkLuYxzLpNOquU3fvzmvN2zKrCjgGJ+AMuOACNMENaIE2wOABPIFn8GI9Wq/Wm/U+b12xypkj8AvW5zeVIKK+</latexit><latexit sha1_base64="CcbD6GIlAxLI0pKAlGRk6E76tvw=">AAACJnicdVC7TsMwFHV4lvIKMLJYVEhMVVIhwcBQiYUJFYk+pDaKHMdprTp2ZDuVqqgr38LACp/BhhAbf8Av4KQZoIUj+er4nHst3xMkjCrtOB/Wyura+sZmZau6vbO7t28fHHaUSCUmbSyYkL0AKcIoJ21NNSO9RBIUB4x0g/F17ncnRCoq+L2eJsSL0ZDTiGKkjeTb0IFXMPXdojZMHeBQaFVcx6ZOfLvm1J0CcJm4JamBEi3f/hqEAqcx4RozpFTfdRLtZUhqihmZVQepIgnCYzQkfUM5ionysmKTGTw1SggjIc3hGhbqz4kMxUpN48B0xkiP1KKXi/95+YvqL7Of6ujSyyhPUk04nv8iShnUAuaZwZBKgjWbGoKwpGYRiEdIIqxNslWTkLuYxzLpNOquU3fvzmvN2zKrCjgGJ+AMuOACNMENaIE2wOABPIFn8GI9Wq/Wm/U+b12xypkj8AvW5zeVIKK+</latexit><latexit sha1_base64="CcbD6GIlAxLI0pKAlGRk6E76tvw=">AAACJnicdVC7TsMwFHV4lvIKMLJYVEhMVVIhwcBQiYUJFYk+pDaKHMdprTp2ZDuVqqgr38LACp/BhhAbf8Av4KQZoIUj+er4nHst3xMkjCrtOB/Wyura+sZmZau6vbO7t28fHHaUSCUmbSyYkL0AKcIoJ21NNSO9RBIUB4x0g/F17ncnRCoq+L2eJsSL0ZDTiGKkjeTb0IFXMPXdojZMHeBQaFVcx6ZOfLvm1J0CcJm4JamBEi3f/hqEAqcx4RozpFTfdRLtZUhqihmZVQepIgnCYzQkfUM5ionysmKTGTw1SggjIc3hGhbqz4kMxUpN48B0xkiP1KKXi/95+YvqL7Of6ujSyyhPUk04nv8iShnUAuaZwZBKgjWbGoKwpGYRiEdIIqxNslWTkLuYxzLpNOquU3fvzmvN2zKrCjgGJ+AMuOACNMENaIE2wOABPIFn8GI9Wq/Wm/U+b12xypkj8AvW5zeVIKK+</latexit><latexit sha1_base64="CcbD6GIlAxLI0pKAlGRk6E76tvw=">AAACJnicdVC7TsMwFHV4lvIKMLJYVEhMVVIhwcBQiYUJFYk+pDaKHMdprTp2ZDuVqqgr38LACp/BhhAbf8Av4KQZoIUj+er4nHst3xMkjCrtOB/Wyura+sZmZau6vbO7t28fHHaUSCUmbSyYkL0AKcIoJ21NNSO9RBIUB4x0g/F17ncnRCoq+L2eJsSL0ZDTiGKkjeTb0IFXMPXdojZMHeBQaFVcx6ZOfLvm1J0CcJm4JamBEi3f/hqEAqcx4RozpFTfdRLtZUhqihmZVQepIgnCYzQkfUM5ionysmKTGTw1SggjIc3hGhbqz4kMxUpN48B0xkiP1KKXi/95+YvqL7Of6ujSyyhPUk04nv8iShnUAuaZwZBKgjWbGoKwpGYRiEdIIqxNslWTkLuYxzLpNOquU3fvzmvN2zKrCjgGJ+AMuOACNMENaIE2wOABPIFn8GI9Wq/Wm/U+b12xypkj8AvW5zeVIKK+</latexit>

in the topological order.

By relaxing the outgoing edges of vertices in topological order we relax 
      before       before      etc. all the way to         .e1

<latexit sha1_base64="x+uC3MyC0grPtmVxfwm7xzvYtVE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwusr81gMqzWN5b8YJ+hEdSB5yRo2V7rDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BOqDGcCp6VuqjGhbEQH2LFU0gi1P5mdOiUnVumTMFa2pCEz9efEhEZaj6PAdkbUDPWil4n/edlG/ZfZSU146U+4TFKDks2vCFNBTEyyUEifK2RGjC2hTHH7CGFDqigzNrqSTchbzGOZNM+qnlv1bs8rtZs8qyIcwTGcggcXUINrqEMDGAzgCZ7hxXl0Xp03533eWnDymUP4BefjG47tmYs=</latexit><latexit sha1_base64="x+uC3MyC0grPtmVxfwm7xzvYtVE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwusr81gMqzWN5b8YJ+hEdSB5yRo2V7rDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BOqDGcCp6VuqjGhbEQH2LFU0gi1P5mdOiUnVumTMFa2pCEz9efEhEZaj6PAdkbUDPWil4n/edlG/ZfZSU146U+4TFKDks2vCFNBTEyyUEifK2RGjC2hTHH7CGFDqigzNrqSTchbzGOZNM+qnlv1bs8rtZs8qyIcwTGcggcXUINrqEMDGAzgCZ7hxXl0Xp03533eWnDymUP4BefjG47tmYs=</latexit><latexit sha1_base64="x+uC3MyC0grPtmVxfwm7xzvYtVE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwusr81gMqzWN5b8YJ+hEdSB5yRo2V7rDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BOqDGcCp6VuqjGhbEQH2LFU0gi1P5mdOiUnVumTMFa2pCEz9efEhEZaj6PAdkbUDPWil4n/edlG/ZfZSU146U+4TFKDks2vCFNBTEyyUEifK2RGjC2hTHH7CGFDqigzNrqSTchbzGOZNM+qnlv1bs8rtZs8qyIcwTGcggcXUINrqEMDGAzgCZ7hxXl0Xp03533eWnDymUP4BefjG47tmYs=</latexit><latexit sha1_base64="x+uC3MyC0grPtmVxfwm7xzvYtVE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwusr81gMqzWN5b8YJ+hEdSB5yRo2V7rDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BOqDGcCp6VuqjGhbEQH2LFU0gi1P5mdOiUnVumTMFa2pCEz9efEhEZaj6PAdkbUDPWil4n/edlG/ZfZSU146U+4TFKDks2vCFNBTEyyUEifK2RGjC2hTHH7CGFDqigzNrqSTchbzGOZNM+qnlv1bs8rtZs8qyIcwTGcggcXUINrqEMDGAzgCZ7hxXl0Xp03533eWnDymUP4BefjG47tmYs=</latexit>

e2
<latexit sha1_base64="0jCtEbqwjJApGoeUV9Axdc7e5+s=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7rBX7ZXKbsWdgSwTLydlyFHvlb66/YglIUrDBNW647mx8VOqDGcCp8VuojGmbEyH2LFU0hC1n85OnZJTq/TJIFK2pCEz9edESkOtJ2FgO0NqRnrRy8T/vGyj/svsJGZw6adcxolByeZXDBJBTESyUEifK2RGTCyhTHH7CGEjqigzNrqiTchbzGOZNKsVz614t+fl2k2eVQGO4QTOwIMLqME11KEBDIbwBM/w4jw6r86b8z5vXXHymSP4BefjG5COmYw=</latexit><latexit sha1_base64="0jCtEbqwjJApGoeUV9Axdc7e5+s=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7rBX7ZXKbsWdgSwTLydlyFHvlb66/YglIUrDBNW647mx8VOqDGcCp8VuojGmbEyH2LFU0hC1n85OnZJTq/TJIFK2pCEz9edESkOtJ2FgO0NqRnrRy8T/vGyj/svsJGZw6adcxolByeZXDBJBTESyUEifK2RGTCyhTHH7CGEjqigzNrqiTchbzGOZNKsVz614t+fl2k2eVQGO4QTOwIMLqME11KEBDIbwBM/w4jw6r86b8z5vXXHymSP4BefjG5COmYw=</latexit><latexit sha1_base64="0jCtEbqwjJApGoeUV9Axdc7e5+s=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7rBX7ZXKbsWdgSwTLydlyFHvlb66/YglIUrDBNW647mx8VOqDGcCp8VuojGmbEyH2LFU0hC1n85OnZJTq/TJIFK2pCEz9edESkOtJ2FgO0NqRnrRy8T/vGyj/svsJGZw6adcxolByeZXDBJBTESyUEifK2RGTCyhTHH7CGEjqigzNrqiTchbzGOZNKsVz614t+fl2k2eVQGO4QTOwIMLqME11KEBDIbwBM/w4jw6r86b8z5vXXHymSP4BefjG5COmYw=</latexit><latexit sha1_base64="0jCtEbqwjJApGoeUV9Axdc7e5+s=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7rBX7ZXKbsWdgSwTLydlyFHvlb66/YglIUrDBNW647mx8VOqDGcCp8VuojGmbEyH2LFU0hC1n85OnZJTq/TJIFK2pCEz9edESkOtJ2FgO0NqRnrRy8T/vGyj/svsJGZw6adcxolByeZXDBJBTESyUEifK2RGTCyhTHH7CGEjqigzNrqiTchbzGOZNKsVz614t+fl2k2eVQGO4QTOwIMLqME11KEBDIbwBM/w4jw6r86b8z5vXXHymSP4BefjG5COmYw=</latexit>

e3
<latexit sha1_base64="iISJF3WTXgPcJv9yXRl9v/35i6o=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdIvd02654lbdKcgi8XJSgRz1bvmr04tZGqE0TFCt256bGH9MleFM4KTUSTUmlA1pH9uWShqh9sfTUyfkyCo9EsbKljRkqv6cGNNI61EU2M6ImoGe9zLxPy/bqP8y26kJL/wxl0lqULLZFWEqiIlJFgrpcYXMiJEllCluHyFsQBVlxkZXsgl583kskuZJ1XOr3s1ZpXadZ1WEAziEY/DgHGpwBXVoAIM+PMEzvDiPzqvz5rzPWgtOPrMPv+B8fAOSL5mN</latexit><latexit sha1_base64="iISJF3WTXgPcJv9yXRl9v/35i6o=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdIvd02654lbdKcgi8XJSgRz1bvmr04tZGqE0TFCt256bGH9MleFM4KTUSTUmlA1pH9uWShqh9sfTUyfkyCo9EsbKljRkqv6cGNNI61EU2M6ImoGe9zLxPy/bqP8y26kJL/wxl0lqULLZFWEqiIlJFgrpcYXMiJEllCluHyFsQBVlxkZXsgl583kskuZJ1XOr3s1ZpXadZ1WEAziEY/DgHGpwBXVoAIM+PMEzvDiPzqvz5rzPWgtOPrMPv+B8fAOSL5mN</latexit><latexit sha1_base64="iISJF3WTXgPcJv9yXRl9v/35i6o=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdIvd02654lbdKcgi8XJSgRz1bvmr04tZGqE0TFCt256bGH9MleFM4KTUSTUmlA1pH9uWShqh9sfTUyfkyCo9EsbKljRkqv6cGNNI61EU2M6ImoGe9zLxPy/bqP8y26kJL/wxl0lqULLZFWEqiIlJFgrpcYXMiJEllCluHyFsQBVlxkZXsgl583kskuZJ1XOr3s1ZpXadZ1WEAziEY/DgHGpwBXVoAIM+PMEzvDiPzqvz5rzPWgtOPrMPv+B8fAOSL5mN</latexit><latexit sha1_base64="iISJF3WTXgPcJv9yXRl9v/35i6o=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF08S0cRAsoTZSW8yZHZ2mZkVQsgHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K0gE18Z1P53C0vLK6lpxvbSxubW9U97da+o4VQwbLBaxagVUo+ASG4Ybga1EIY0CgffB8DLz7x9QaR7LOzNK0I9oX/KQM2qsdIvd02654lbdKcgi8XJSgRz1bvmr04tZGqE0TFCt256bGH9MleFM4KTUSTUmlA1pH9uWShqh9sfTUyfkyCo9EsbKljRkqv6cGNNI61EU2M6ImoGe9zLxPy/bqP8y26kJL/wxl0lqULLZFWEqiIlJFgrpcYXMiJEllCluHyFsQBVlxkZXsgl583kskuZJ1XOr3s1ZpXadZ1WEAziEY/DgHGpwBXVoAIM+PMEzvDiPzqvz5rzPWgtOPrMPv+B8fAOSL5mN</latexit>

ek+1
<latexit sha1_base64="voF1Dr849f9VpQgRIel3C5GCT5Q=">AAACC3icdVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvHiSCOYByRJmJ73JsLMPZmaFsOQTPHjVz/AmXv0Iv8JfcDbZgyZa0FBUdTfd5SWCK23bn1ZpZXVtfaO8Wdna3tndq+4ftFWcSoYtFotYdj2qUPAIW5prgd1EIg09gR0vuM79zgNKxePoXk8SdEM6irjPGdVG6uAgC86c6aBas+v2DGSZOAWpQYHmoPrVH8YsDTHSTFCleo6daDejUnMmcFrppwoTygI6wp6hEQ1Rudns3Ck5McqQ+LE0FWkyU39OZDRUahJ6pjOkeqwWvVz8z8s3qr/MXqr9KzfjUZJqjNj8Cj8VRMckD4YMuUSmxcQQyiQ3jxA2ppIybeKrmIScxTyWSfu87th15+6i1rgtsirDERzDKThwCQ24gSa0gEEAT/AML9aj9Wq9We/z1pJVzBzCL1gf37JMm0E=</latexit><latexit sha1_base64="voF1Dr849f9VpQgRIel3C5GCT5Q=">AAACC3icdVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvHiSCOYByRJmJ73JsLMPZmaFsOQTPHjVz/AmXv0Iv8JfcDbZgyZa0FBUdTfd5SWCK23bn1ZpZXVtfaO8Wdna3tndq+4ftFWcSoYtFotYdj2qUPAIW5prgd1EIg09gR0vuM79zgNKxePoXk8SdEM6irjPGdVG6uAgC86c6aBas+v2DGSZOAWpQYHmoPrVH8YsDTHSTFCleo6daDejUnMmcFrppwoTygI6wp6hEQ1Rudns3Ck5McqQ+LE0FWkyU39OZDRUahJ6pjOkeqwWvVz8z8s3qr/MXqr9KzfjUZJqjNj8Cj8VRMckD4YMuUSmxcQQyiQ3jxA2ppIybeKrmIScxTyWSfu87th15+6i1rgtsirDERzDKThwCQ24gSa0gEEAT/AML9aj9Wq9We/z1pJVzBzCL1gf37JMm0E=</latexit><latexit sha1_base64="voF1Dr849f9VpQgRIel3C5GCT5Q=">AAACC3icdVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvHiSCOYByRJmJ73JsLMPZmaFsOQTPHjVz/AmXv0Iv8JfcDbZgyZa0FBUdTfd5SWCK23bn1ZpZXVtfaO8Wdna3tndq+4ftFWcSoYtFotYdj2qUPAIW5prgd1EIg09gR0vuM79zgNKxePoXk8SdEM6irjPGdVG6uAgC86c6aBas+v2DGSZOAWpQYHmoPrVH8YsDTHSTFCleo6daDejUnMmcFrppwoTygI6wp6hEQ1Rudns3Ck5McqQ+LE0FWkyU39OZDRUahJ6pjOkeqwWvVz8z8s3qr/MXqr9KzfjUZJqjNj8Cj8VRMckD4YMuUSmxcQQyiQ3jxA2ppIybeKrmIScxTyWSfu87th15+6i1rgtsirDERzDKThwCQ24gSa0gEEAT/AML9aj9Wq9We/z1pJVzBzCL1gf37JMm0E=</latexit><latexit sha1_base64="voF1Dr849f9VpQgRIel3C5GCT5Q=">AAACC3icdVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvHiSCOYByRJmJ73JsLMPZmaFsOQTPHjVz/AmXv0Iv8JfcDbZgyZa0FBUdTfd5SWCK23bn1ZpZXVtfaO8Wdna3tndq+4ftFWcSoYtFotYdj2qUPAIW5prgd1EIg09gR0vuM79zgNKxePoXk8SdEM6irjPGdVG6uAgC86c6aBas+v2DGSZOAWpQYHmoPrVH8YsDTHSTFCleo6daDejUnMmcFrppwoTygI6wp6hEQ1Rudns3Ck5McqQ+LE0FWkyU39OZDRUahJ6pjOkeqwWvVz8z8s3qr/MXqr9KzfjUZJqjNj8Cj8VRMckD4YMuUSmxcQQyiQ3jxA2ppIybeKrmIScxTyWSfu87th15+6i1rgtsirDERzDKThwCQ24gSa0gEEAT/AML9aj9Wq9We/z1pJVzBzCL1gf37JMm0E=</latexit>



Why it Works

u2
<latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit><latexit sha1_base64="De0d7MlaQYJUuTCa+XJk5qgIV+I=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7pJetVcquxV3BrJMvJyUIUe9V/rq9iOWhCgNE1TrjufGxk+pMpwJnBa7icaYsjEdYsdSSUPUfjo7dUpOrdIng0jZkobM1J8TKQ21noSB7QypGelFLxP/87KN+i+zk5jBpZ9yGScGJZtfMUgEMRHJQiF9rpAZMbGEMsXtI4SNqKLM2OiKNiFvMY9l0qxWPLfi3Z6Xazd5VgU4hhM4Aw8uoAbXUIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb6q+mZw=</latexit>

u1
<latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit><latexit sha1_base64="ikNAB4g59L8ydZO9zWgWRN8pTbY=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLsZDYZMju7zPQKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSRSGHTdT6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0VXmtx64NiJW9zhOuB/RgRKhYBStdJf2vF654lbdGcgy8XJSgRz1Xvmr249ZGnGFTFJjOp6boD+hGgWTfFrqpoYnlI3ogHcsVTTixp/MTp2SE6v0SRhrWwrJTP05MaGRMeMosJ0RxaFZ9DLxPy/baP4yOymGl/5EqCRFrtj8ijCVBGOShUL6QnOGcmwJZVrYRwgbUk0Z2uhKNiFvMY9l0jyrem7Vuz2v1G7yrIpwBMdwCh5cQA2uoQ4NYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb6kdmZs=</latexit>

uk
<latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit><latexit sha1_base64="YJbNhIwTVx6s3+0Y+1Rdyo/kPys=">AAACCXicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYFqhDWWznbZLN5uwuxFK6C/w4FV/hjfx6q/wV/gX3LQ5aKsPBh7vzQwzL0wE18Z1P53Syura+kZ5s7K1vbO7V90/aOk4VQx9FotY3YdUo+ASfcONwPtEIY1Cge1wfJX77QdUmsfyzkwSDCI6lHzAGTVW8tNeNp72qjW37s5AlolXkBoUaPaqX91+zNIIpWGCat3x3MQEGVWGM4HTSjfVmFA2pkPsWCpphDrIZsdOyYlV+mQQK1vSkJn6cyKjkdaTKLSdETUjvejl4n9evlH/ZXZSM7gMMi6T1KBk8ysGqSAmJnkspM8VMiMmllCmuH2EsBFVlBkbXsUm5C3msUxaZ3XPrXu357XGTZFVGY7gGE7BgwtowDU0wQcGHJ7gGV6cR+fVeXPe560lp5g5hF9wPr4B6MKa4Q==</latexit>

uk�1
<latexit sha1_base64="+eYtpl49uKJH3IYNFfqN+HSRoEo=">AAACC3icdVDLSsNAFL2pr1pfVZduBovgxpKIoMuCG1dSwT6gDWUynbRDJpMwD6GEfoILt/oZ7sStH+FX+AtO2iy01QMXDufce7n3BClnSrvup1NaWV1b3yhvVra2d3b3qvsHbZUYSWiLJDyR3QArypmgLc00p91UUhwHnHaC6Dr3Ow9UKpaIez1JqR/jkWAhI1hbqWMGWXTmTQfVmlt3Z0DLxCtIDQo0B9Wv/jAhJqZCE46V6nluqv0MS80Ip9NK3yiaYhLhEe1ZKnBMlZ/Nzp2iE6sMUZhIW0KjmfpzIsOxUpM4sJ0x1mO16OXif16+Uf1l9owOr/yMidRoKsj8itBwpBOUB4OGTFKi+cQSTCSzjyAyxhITbeOr2IS8xTyWSfu87rl17+6i1rgtsirDERzDKXhwCQ24gSa0gEAET/AML86j8+q8Oe/z1pJTzBzCLzgf39ACm1M=</latexit><latexit sha1_base64="+eYtpl49uKJH3IYNFfqN+HSRoEo=">AAACC3icdVDLSsNAFL2pr1pfVZduBovgxpKIoMuCG1dSwT6gDWUynbRDJpMwD6GEfoILt/oZ7sStH+FX+AtO2iy01QMXDufce7n3BClnSrvup1NaWV1b3yhvVra2d3b3qvsHbZUYSWiLJDyR3QArypmgLc00p91UUhwHnHaC6Dr3Ow9UKpaIez1JqR/jkWAhI1hbqWMGWXTmTQfVmlt3Z0DLxCtIDQo0B9Wv/jAhJqZCE46V6nluqv0MS80Ip9NK3yiaYhLhEe1ZKnBMlZ/Nzp2iE6sMUZhIW0KjmfpzIsOxUpM4sJ0x1mO16OXif16+Uf1l9owOr/yMidRoKsj8itBwpBOUB4OGTFKi+cQSTCSzjyAyxhITbeOr2IS8xTyWSfu87rl17+6i1rgtsirDERzDKXhwCQ24gSa0gEAET/AML86j8+q8Oe/z1pJTzBzCLzgf39ACm1M=</latexit><latexit sha1_base64="+eYtpl49uKJH3IYNFfqN+HSRoEo=">AAACC3icdVDLSsNAFL2pr1pfVZduBovgxpKIoMuCG1dSwT6gDWUynbRDJpMwD6GEfoILt/oZ7sStH+FX+AtO2iy01QMXDufce7n3BClnSrvup1NaWV1b3yhvVra2d3b3qvsHbZUYSWiLJDyR3QArypmgLc00p91UUhwHnHaC6Dr3Ow9UKpaIez1JqR/jkWAhI1hbqWMGWXTmTQfVmlt3Z0DLxCtIDQo0B9Wv/jAhJqZCE46V6nluqv0MS80Ip9NK3yiaYhLhEe1ZKnBMlZ/Nzp2iE6sMUZhIW0KjmfpzIsOxUpM4sJ0x1mO16OXif16+Uf1l9owOr/yMidRoKsj8itBwpBOUB4OGTFKi+cQSTCSzjyAyxhITbeOr2IS8xTyWSfu87rl17+6i1rgtsirDERzDKXhwCQ24gSa0gEAET/AML86j8+q8Oe/z1pJTzBzCLzgf39ACm1M=</latexit><latexit sha1_base64="+eYtpl49uKJH3IYNFfqN+HSRoEo=">AAACC3icdVDLSsNAFL2pr1pfVZduBovgxpKIoMuCG1dSwT6gDWUynbRDJpMwD6GEfoILt/oZ7sStH+FX+AtO2iy01QMXDufce7n3BClnSrvup1NaWV1b3yhvVra2d3b3qvsHbZUYSWiLJDyR3QArypmgLc00p91UUhwHnHaC6Dr3Ow9UKpaIez1JqR/jkWAhI1hbqWMGWXTmTQfVmlt3Z0DLxCtIDQo0B9Wv/jAhJqZCE46V6nluqv0MS80Ip9NK3yiaYhLhEe1ZKnBMlZ/Nzp2iE6sMUZhIW0KjmfpzIsOxUpM4sJ0x1mO16OXif16+Uf1l9owOr/yMidRoKsj8itBwpBOUB4OGTFKi+cQSTCSzjyAyxhITbeOr2IS8xTyWSfu87rl17+6i1rgtsirDERzDKXhwCQ24gSa0gEAET/AML86j8+q8Oe/z1pJTzBzCLzgf39ACm1M=</latexit>

0
<latexit sha1_base64="R1nH7zI95ej9JbnMhSJB6pLPfFY=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSw+2XK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgECzJiy</latexit><latexit sha1_base64="R1nH7zI95ej9JbnMhSJB6pLPfFY=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSw+2XK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgECzJiy</latexit><latexit sha1_base64="R1nH7zI95ej9JbnMhSJB6pLPfFY=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSw+2XK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgECzJiy</latexit><latexit sha1_base64="R1nH7zI95ej9JbnMhSJB6pLPfFY=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF0+SgHlAsoTZSScZMju7zMwKYcnZg1f9DG/i1e/wK/wFZ5M9aKIFDUVVd9NdQSy4Nq776RTW1jc2t4rbpZ3dvf2D8uFRS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTm8xvP6DSPJL3ZhqjH9KR5EPOqLFSw+2XK27VnYOsEi8nFchR75e/eoOIJSFKwwTVuuu5sfFTqgxnAmelXqIxpmxCR9i1VNIQtZ/OD52RM6sMyDBStqQhc/XnREpDradhYDtDasZ62cvE/7xso/7L7CZmeO2nXMaJQckWVwwTQUxEskjIgCtkRkwtoUxx+whhY6ooMza4kk3IW85jlbQuqp5b9RqXldpdnlURTuAUzsGDK6jBLdShCQwQnuAZXpxH59V5c94XrQUnnzmGX3A+vgECzJiy</latexit>

v
<latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit><latexit sha1_base64="yMghVuS1zWBV25NluBYzjadnYYU=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYyUJmERIjrC3mUuW7O0du3uBEFJb2OrPsBNbf4e/wr/gXnKFJvpg4PHezDDzgkRwbVz30ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrh4BqFFxi03Aj8CFRSKNAYDsY3WR+e4xK81jem0mCfkQHkoecUWOlxrhXrrhVdw6ySrycVCBHvVf+6vZjlkYoDRNU647nJsafUmU4EzgrdVONCWUjOsCOpZJGqP3p/NAZObNKn4SxsiUNmas/J6Y00noSBbYzomaol71M/M/LNuq/zE5qwmt/ymWSGpRscUWYCmJikkVC+lwhM2JiCWWK20cIG1JFmbHBlWxC3nIeq6R1UfXcqte4rNTu8qyKcAKncA4eXEENbqEOTWCA8ATP8OI8Oq/Om/O+aC04+cwx/ILz8Q100pj4</latexit>

e1
<latexit sha1_base64="x+uC3MyC0grPtmVxfwm7xzvYtVE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwusr81gMqzWN5b8YJ+hEdSB5yRo2V7rDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BOqDGcCp6VuqjGhbEQH2LFU0gi1P5mdOiUnVumTMFa2pCEz9efEhEZaj6PAdkbUDPWil4n/edlG/ZfZSU146U+4TFKDks2vCFNBTEyyUEifK2RGjC2hTHH7CGFDqigzNrqSTchbzGOZNM+qnlv1bs8rtZs8qyIcwTGcggcXUINrqEMDGAzgCZ7hxXl0Xp03533eWnDymUP4BefjG47tmYs=</latexit><latexit sha1_base64="x+uC3MyC0grPtmVxfwm7xzvYtVE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwusr81gMqzWN5b8YJ+hEdSB5yRo2V7rDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BOqDGcCp6VuqjGhbEQH2LFU0gi1P5mdOiUnVumTMFa2pCEz9efEhEZaj6PAdkbUDPWil4n/edlG/ZfZSU146U+4TFKDks2vCFNBTEyyUEifK2RGjC2hTHH7CGFDqigzNrqSTchbzGOZNM+qnlv1bs8rtZs8qyIcwTGcggcXUINrqEMDGAzgCZ7hxXl0Xp03533eWnDymUP4BefjG47tmYs=</latexit><latexit sha1_base64="x+uC3MyC0grPtmVxfwm7xzvYtVE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwusr81gMqzWN5b8YJ+hEdSB5yRo2V7rDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BOqDGcCp6VuqjGhbEQH2LFU0gi1P5mdOiUnVumTMFa2pCEz9efEhEZaj6PAdkbUDPWil4n/edlG/ZfZSU146U+4TFKDks2vCFNBTEyyUEifK2RGjC2hTHH7CGFDqigzNrqSTchbzGOZNM+qnlv1bs8rtZs8qyIcwTGcggcXUINrqEMDGAzgCZ7hxXl0Xp03533eWnDymUP4BefjG47tmYs=</latexit><latexit sha1_base64="x+uC3MyC0grPtmVxfwm7xzvYtVE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwusr81gMqzWN5b8YJ+hEdSB5yRo2V7rDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BOqDGcCp6VuqjGhbEQH2LFU0gi1P5mdOiUnVumTMFa2pCEz9efEhEZaj6PAdkbUDPWil4n/edlG/ZfZSU146U+4TFKDks2vCFNBTEyyUEifK2RGjC2hTHH7CGFDqigzNrqSTchbzGOZNM+qnlv1bs8rtZs8qyIcwTGcggcXUINrqEMDGAzgCZ7hxXl0Xp03533eWnDymUP4BefjG47tmYs=</latexit>

e2
<latexit sha1_base64="0jCtEbqwjJApGoeUV9Axdc7e5+s=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7rBX7ZXKbsWdgSwTLydlyFHvlb66/YglIUrDBNW647mx8VOqDGcCp8VuojGmbEyH2LFU0hC1n85OnZJTq/TJIFK2pCEz9edESkOtJ2FgO0NqRnrRy8T/vGyj/svsJGZw6adcxolByeZXDBJBTESyUEifK2RGTCyhTHH7CGEjqigzNrqiTchbzGOZNKsVz614t+fl2k2eVQGO4QTOwIMLqME11KEBDIbwBM/w4jw6r86b8z5vXXHymSP4BefjG5COmYw=</latexit><latexit sha1_base64="0jCtEbqwjJApGoeUV9Axdc7e5+s=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7rBX7ZXKbsWdgSwTLydlyFHvlb66/YglIUrDBNW647mx8VOqDGcCp8VuojGmbEyH2LFU0hC1n85OnZJTq/TJIFK2pCEz9edESkOtJ2FgO0NqRnrRy8T/vGyj/svsJGZw6adcxolByeZXDBJBTESyUEifK2RGTCyhTHH7CGEjqigzNrqiTchbzGOZNKsVz614t+fl2k2eVQGO4QTOwIMLqME11KEBDIbwBM/w4jw6r86b8z5vXXHymSP4BefjG5COmYw=</latexit><latexit sha1_base64="0jCtEbqwjJApGoeUV9Axdc7e5+s=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7rBX7ZXKbsWdgSwTLydlyFHvlb66/YglIUrDBNW647mx8VOqDGcCp8VuojGmbEyH2LFU0hC1n85OnZJTq/TJIFK2pCEz9edESkOtJ2FgO0NqRnrRy8T/vGyj/svsJGZw6adcxolByeZXDBJBTESyUEifK2RGTCyhTHH7CGEjqigzNrqiTchbzGOZNKsVz614t+fl2k2eVQGO4QTOwIMLqME11KEBDIbwBM/w4jw6r86b8z5vXXHymSP4BefjG5COmYw=</latexit><latexit sha1_base64="0jCtEbqwjJApGoeUV9Axdc7e5+s=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNENA9IljA76SRDZmeXmVkhLPkAD171M7yJVz/Dr/AXnE32oIkWNBRV3U13BbHg2rjup7Oyura+sVnYKm7v7O7tlw4OmzpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsYX2V+6wGV5pG8N5MY/ZAOJR9wRo2V7rBX7ZXKbsWdgSwTLydlyFHvlb66/YglIUrDBNW647mx8VOqDGcCp8VuojGmbEyH2LFU0hC1n85OnZJTq/TJIFK2pCEz9edESkOtJ2FgO0NqRnrRy8T/vGyj/svsJGZw6adcxolByeZXDBJBTESyUEifK2RGTCyhTHH7CGEjqigzNrqiTchbzGOZNKsVz614t+fl2k2eVQGO4QTOwIMLqME11KEBDIbwBM/w4jw6r86b8z5vXXHymSP4BefjG5COmYw=</latexit>

ek
<latexit sha1_base64="J+vvrkrSv+UwV1LsnYviz7NHHBE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspJMMmZ1dZmaFsOQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFcSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWUKIYNFolItQOqUXCJDcONwHaskIaBwFYwvsr81gMqzSN5byYx+iEdSj7gjBor3WFv3CtX3Ko7A1kmXk4qkKPeK391+xFLQpSGCap1x3Nj46dUGc4ETkvdRGNM2ZgOsWOppCFqP52dOiUnVumTQaRsSUNm6s+JlIZaT8LAdobUjPSil4n/edlG/ZfZSczg0k+5jBODks2vGCSCmIhkoZA+V8iMmFhCmeL2EcJGVFFmbHQlm5C3mMcyaZ5VPbfq3Z5Xajd5VkU4gmM4BQ8uoAbXUIcGMBjCEzzDi/PovDpvzvu8teDkM4fwC87HN+1nmcU=</latexit><latexit sha1_base64="J+vvrkrSv+UwV1LsnYviz7NHHBE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspJMMmZ1dZmaFsOQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFcSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWUKIYNFolItQOqUXCJDcONwHaskIaBwFYwvsr81gMqzSN5byYx+iEdSj7gjBor3WFv3CtX3Ko7A1kmXk4qkKPeK391+xFLQpSGCap1x3Nj46dUGc4ETkvdRGNM2ZgOsWOppCFqP52dOiUnVumTQaRsSUNm6s+JlIZaT8LAdobUjPSil4n/edlG/ZfZSczg0k+5jBODks2vGCSCmIhkoZA+V8iMmFhCmeL2EcJGVFFmbHQlm5C3mMcyaZ5VPbfq3Z5Xajd5VkU4gmM4BQ8uoAbXUIcGMBjCEzzDi/PovDpvzvu8teDkM4fwC87HN+1nmcU=</latexit><latexit sha1_base64="J+vvrkrSv+UwV1LsnYviz7NHHBE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspJMMmZ1dZmaFsOQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFcSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWUKIYNFolItQOqUXCJDcONwHaskIaBwFYwvsr81gMqzSN5byYx+iEdSj7gjBor3WFv3CtX3Ko7A1kmXk4qkKPeK391+xFLQpSGCap1x3Nj46dUGc4ETkvdRGNM2ZgOsWOppCFqP52dOiUnVumTQaRsSUNm6s+JlIZaT8LAdobUjPSil4n/edlG/ZfZSczg0k+5jBODks2vGCSCmIhkoZA+V8iMmFhCmeL2EcJGVFFmbHQlm5C3mMcyaZ5VPbfq3Z5Xajd5VkU4gmM4BQ8uoAbXUIcGMBjCEzzDi/PovDpvzvu8teDkM4fwC87HN+1nmcU=</latexit><latexit sha1_base64="J+vvrkrSv+UwV1LsnYviz7NHHBE=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08S0TwgWcLspJMMmZ1dZmaFsOQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFcSCa+O6n05hZXVtfaO4Wdra3tndK+8fNHWUKIYNFolItQOqUXCJDcONwHaskIaBwFYwvsr81gMqzSN5byYx+iEdSj7gjBor3WFv3CtX3Ko7A1kmXk4qkKPeK391+xFLQpSGCap1x3Nj46dUGc4ETkvdRGNM2ZgOsWOppCFqP52dOiUnVumTQaRsSUNm6s+JlIZaT8LAdobUjPSil4n/edlG/ZfZSczg0k+5jBODks2vGCSCmIhkoZA+V8iMmFhCmeL2EcJGVFFmbHQlm5C3mMcyaZ5VPbfq3Z5Xajd5VkU4gmM4BQ8uoAbXUIcGMBjCEzzDi/PovDpvzvu8teDkM4fwC87HN+1nmcU=</latexit>

ek+1
<latexit sha1_base64="voF1Dr849f9VpQgRIel3C5GCT5Q=">AAACC3icdVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvHiSCOYByRJmJ73JsLMPZmaFsOQTPHjVz/AmXv0Iv8JfcDbZgyZa0FBUdTfd5SWCK23bn1ZpZXVtfaO8Wdna3tndq+4ftFWcSoYtFotYdj2qUPAIW5prgd1EIg09gR0vuM79zgNKxePoXk8SdEM6irjPGdVG6uAgC86c6aBas+v2DGSZOAWpQYHmoPrVH8YsDTHSTFCleo6daDejUnMmcFrppwoTygI6wp6hEQ1Rudns3Ck5McqQ+LE0FWkyU39OZDRUahJ6pjOkeqwWvVz8z8s3qr/MXqr9KzfjUZJqjNj8Cj8VRMckD4YMuUSmxcQQyiQ3jxA2ppIybeKrmIScxTyWSfu87th15+6i1rgtsirDERzDKThwCQ24gSa0gEEAT/AML9aj9Wq9We/z1pJVzBzCL1gf37JMm0E=</latexit><latexit sha1_base64="voF1Dr849f9VpQgRIel3C5GCT5Q=">AAACC3icdVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvHiSCOYByRJmJ73JsLMPZmaFsOQTPHjVz/AmXv0Iv8JfcDbZgyZa0FBUdTfd5SWCK23bn1ZpZXVtfaO8Wdna3tndq+4ftFWcSoYtFotYdj2qUPAIW5prgd1EIg09gR0vuM79zgNKxePoXk8SdEM6irjPGdVG6uAgC86c6aBas+v2DGSZOAWpQYHmoPrVH8YsDTHSTFCleo6daDejUnMmcFrppwoTygI6wp6hEQ1Rudns3Ck5McqQ+LE0FWkyU39OZDRUahJ6pjOkeqwWvVz8z8s3qr/MXqr9KzfjUZJqjNj8Cj8VRMckD4YMuUSmxcQQyiQ3jxA2ppIybeKrmIScxTyWSfu87th15+6i1rgtsirDERzDKThwCQ24gSa0gEEAT/AML9aj9Wq9We/z1pJVzBzCL1gf37JMm0E=</latexit><latexit sha1_base64="voF1Dr849f9VpQgRIel3C5GCT5Q=">AAACC3icdVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvHiSCOYByRJmJ73JsLMPZmaFsOQTPHjVz/AmXv0Iv8JfcDbZgyZa0FBUdTfd5SWCK23bn1ZpZXVtfaO8Wdna3tndq+4ftFWcSoYtFotYdj2qUPAIW5prgd1EIg09gR0vuM79zgNKxePoXk8SdEM6irjPGdVG6uAgC86c6aBas+v2DGSZOAWpQYHmoPrVH8YsDTHSTFCleo6daDejUnMmcFrppwoTygI6wp6hEQ1Rudns3Ck5McqQ+LE0FWkyU39OZDRUahJ6pjOkeqwWvVz8z8s3qr/MXqr9KzfjUZJqjNj8Cj8VRMckD4YMuUSmxcQQyiQ3jxA2ppIybeKrmIScxTyWSfu87th15+6i1rgtsirDERzDKThwCQ24gSa0gEEAT/AML9aj9Wq9We/z1pJVzBzCL1gf37JMm0E=</latexit><latexit sha1_base64="voF1Dr849f9VpQgRIel3C5GCT5Q=">AAACC3icdVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvHiSCOYByRJmJ73JsLMPZmaFsOQTPHjVz/AmXv0Iv8JfcDbZgyZa0FBUdTfd5SWCK23bn1ZpZXVtfaO8Wdna3tndq+4ftFWcSoYtFotYdj2qUPAIW5prgd1EIg09gR0vuM79zgNKxePoXk8SdEM6irjPGdVG6uAgC86c6aBas+v2DGSZOAWpQYHmoPrVH8YsDTHSTFCleo6daDejUnMmcFrppwoTygI6wp6hEQ1Rudns3Ck5McqQ+LE0FWkyU39OZDRUahJ6pjOkeqwWvVz8z8s3qr/MXqr9KzfjUZJqjNj8Cj8VRMckD4YMuUSmxcQQyiQ3jxA2ppIybeKrmIScxTyWSfu87th15+6i1rgtsirDERzDKThwCQ24gSa0gEEAT/AML9aj9Wq9We/z1pJVzBzCL1gf37JMm0E=</latexit>

Relax a Path Property: If the algorithm relaxes a shortest path from 0 to    
then                                  .dist to[v] = d(0, v)

<latexit sha1_base64="yERuu4JuwVB/RQ70Ed2HjiA1KxE=">AAACI3icdVDLSsNAFJ3UV62vqEsRBotQQUoigm6EghtXUsE+oAllMpm2QycPZm4KJXTlt7hwq5/hTty48Bv8BSdtFtrqgYHDOffeufd4seAKLOvDKCwtr6yuFddLG5tb2zvm7l5TRYmkrEEjEcm2RxQTPGQN4CBYO5aMBJ5gLW94nfmtEZOKR+E9jGPmBqQf8h6nBLTUNQ+dgMAAIPX1X04Xokln5OIr7Fes09FJ1yxbVWsKvEjsnJRRjnrX/HL8iCYBC4EKolTHtmJwUyKBU8EmJSdRLCZ0SPqso2lIAqbcdHrGBB9rxce9SOoXAp6qPztSEig1DjxdmS2t5r1M/M/LJqq/zE4CvUs35WGcAAvpbIteIjBEOAsM+1wyCmKsCaGS60MwHRBJKOhYSzohez6PRdI8q9pW1b47L9du86yK6AAdoQqy0QWqoRtURw1E0QN6Qs/oxXg0Xo03431WWjDynn30C8bnN9snpDU=</latexit><latexit sha1_base64="yERuu4JuwVB/RQ70Ed2HjiA1KxE=">AAACI3icdVDLSsNAFJ3UV62vqEsRBotQQUoigm6EghtXUsE+oAllMpm2QycPZm4KJXTlt7hwq5/hTty48Bv8BSdtFtrqgYHDOffeufd4seAKLOvDKCwtr6yuFddLG5tb2zvm7l5TRYmkrEEjEcm2RxQTPGQN4CBYO5aMBJ5gLW94nfmtEZOKR+E9jGPmBqQf8h6nBLTUNQ+dgMAAIPX1X04Xokln5OIr7Fes09FJ1yxbVWsKvEjsnJRRjnrX/HL8iCYBC4EKolTHtmJwUyKBU8EmJSdRLCZ0SPqso2lIAqbcdHrGBB9rxce9SOoXAp6qPztSEig1DjxdmS2t5r1M/M/LJqq/zE4CvUs35WGcAAvpbIteIjBEOAsM+1wyCmKsCaGS60MwHRBJKOhYSzohez6PRdI8q9pW1b47L9du86yK6AAdoQqy0QWqoRtURw1E0QN6Qs/oxXg0Xo03431WWjDynn30C8bnN9snpDU=</latexit><latexit sha1_base64="yERuu4JuwVB/RQ70Ed2HjiA1KxE=">AAACI3icdVDLSsNAFJ3UV62vqEsRBotQQUoigm6EghtXUsE+oAllMpm2QycPZm4KJXTlt7hwq5/hTty48Bv8BSdtFtrqgYHDOffeufd4seAKLOvDKCwtr6yuFddLG5tb2zvm7l5TRYmkrEEjEcm2RxQTPGQN4CBYO5aMBJ5gLW94nfmtEZOKR+E9jGPmBqQf8h6nBLTUNQ+dgMAAIPX1X04Xokln5OIr7Fes09FJ1yxbVWsKvEjsnJRRjnrX/HL8iCYBC4EKolTHtmJwUyKBU8EmJSdRLCZ0SPqso2lIAqbcdHrGBB9rxce9SOoXAp6qPztSEig1DjxdmS2t5r1M/M/LJqq/zE4CvUs35WGcAAvpbIteIjBEOAsM+1wyCmKsCaGS60MwHRBJKOhYSzohez6PRdI8q9pW1b47L9du86yK6AAdoQqy0QWqoRtURw1E0QN6Qs/oxXg0Xo03431WWjDynn30C8bnN9snpDU=</latexit><latexit sha1_base64="yERuu4JuwVB/RQ70Ed2HjiA1KxE=">AAACI3icdVDLSsNAFJ3UV62vqEsRBotQQUoigm6EghtXUsE+oAllMpm2QycPZm4KJXTlt7hwq5/hTty48Bv8BSdtFtrqgYHDOffeufd4seAKLOvDKCwtr6yuFddLG5tb2zvm7l5TRYmkrEEjEcm2RxQTPGQN4CBYO5aMBJ5gLW94nfmtEZOKR+E9jGPmBqQf8h6nBLTUNQ+dgMAAIPX1X04Xokln5OIr7Fes09FJ1yxbVWsKvEjsnJRRjnrX/HL8iCYBC4EKolTHtmJwUyKBU8EmJSdRLCZ0SPqso2lIAqbcdHrGBB9rxce9SOoXAp6qPztSEig1DjxdmS2t5r1M/M/LJqq/zE4CvUs35WGcAAvpbIteIjBEOAsM+1wyCmKsCaGS60MwHRBJKOhYSzohez6PRdI8q9pW1b47L9du86yK6AAdoQqy0QWqoRtURw1E0QN6Qs/oxXg0Xo03431WWjDynn30C8bnN9snpDU=</latexit>

By relaxing the outgoing edges of vertices in topological order we relax this 
path.


