
Graphs



Graphs

For the next 5 weeks we will be talking about data structures and 
problems related to graphs.

This week and next we talk about data structures that make use 
of graphs, specifically binary trees.

Then we talk about solving computational problems on graphs 
themselves.

We begin with an introduction to graphs and trees in particular.



Graphs
A graph consists of vertices and edges connecting pairs of vertices.

vertex
edge

Two vertices connected by an edge are called neighbours.



Graphs

A path is a sequence of edges which joins a sequence of vertices.
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The blue edges are a path connecting vertex 1 to vertex 4.

A graph is connected if and only if there is a path between every 
pair of vertices.



Is this graph connected?
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Cycles

A cycle is a path that starts and ends at the same vertex.
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Now the blue edges form a cycle.



Trees
One of the simplest class of graphs are trees. 

A tree is a connected graph with no cycles.
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Is this graph a tree?



Trees
A tree is a connected graph with no cycles.
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Is it a tree now?



Trees
A tree is a connected graph with no cycles.
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How about now?



Trees
A tree is a connected graph with no cycles.
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A tree on     vertices will always have exactly          edges.n
<latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit>

n� 1
<latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit><latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit><latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit><latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit>

In fact, a connected graph on     vertices with          edges 
will always be a tree.

n
<latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit>

n� 1
<latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit><latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit><latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit><latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit>



Trees
A tree is a connected graph with no cycles.
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In fact, a connected graph on     vertices with          edges 
will always be a tree.

n
<latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit>

n� 1
<latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit><latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit><latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit><latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit>

If the graph had a cycle, we could remove an 
edge of the cycle and the graph would still 
be connected.

Then it would have           edges and be connected,
which is impossible.

n� 2
<latexit sha1_base64="RoROJ7rzsI4jGGfll5JzYG/DCk0=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHjwENE8IFnC7GQ2GTIzu8zMCmHJB3jwqp/hTbz6GX6Fv+BssgdNtKChqOpuuiuIOdPGdT+dwsrq2vpGcbO0tb2zu1feP2jpKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYyvMr/9QJVmkbw3k5j6Ag8lCxnBxkp38qzWL1fcqjsDWiZeTiqQo9Evf/UGEUkElYZwrHXXc2Pjp1gZRjidlnqJpjEmYzykXUslFlT76ezUKTqxygCFkbIlDZqpPydSLLSeiMB2CmxGetHLxP+8bKP+y+wmJrz0UybjxFBJ5leECUcmQlkoaMAUJYZPLMFEMfsIIiOsMDE2upJNyFvMY5m0alXPrXq355X6TZ5VEY7gGE7BgwuowzU0oAkEhvAEz/DiPDqvzpvzPm8tOPnMIfyC8/ENTQuZYQ==</latexit><latexit sha1_base64="RoROJ7rzsI4jGGfll5JzYG/DCk0=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHjwENE8IFnC7GQ2GTIzu8zMCmHJB3jwqp/hTbz6GX6Fv+BssgdNtKChqOpuuiuIOdPGdT+dwsrq2vpGcbO0tb2zu1feP2jpKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYyvMr/9QJVmkbw3k5j6Ag8lCxnBxkp38qzWL1fcqjsDWiZeTiqQo9Evf/UGEUkElYZwrHXXc2Pjp1gZRjidlnqJpjEmYzykXUslFlT76ezUKTqxygCFkbIlDZqpPydSLLSeiMB2CmxGetHLxP+8bKP+y+wmJrz0UybjxFBJ5leECUcmQlkoaMAUJYZPLMFEMfsIIiOsMDE2upJNyFvMY5m0alXPrXq355X6TZ5VEY7gGE7BgwuowzU0oAkEhvAEz/DiPDqvzpvzPm8tOPnMIfyC8/ENTQuZYQ==</latexit><latexit sha1_base64="RoROJ7rzsI4jGGfll5JzYG/DCk0=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHjwENE8IFnC7GQ2GTIzu8zMCmHJB3jwqp/hTbz6GX6Fv+BssgdNtKChqOpuuiuIOdPGdT+dwsrq2vpGcbO0tb2zu1feP2jpKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYyvMr/9QJVmkbw3k5j6Ag8lCxnBxkp38qzWL1fcqjsDWiZeTiqQo9Evf/UGEUkElYZwrHXXc2Pjp1gZRjidlnqJpjEmYzykXUslFlT76ezUKTqxygCFkbIlDZqpPydSLLSeiMB2CmxGetHLxP+8bKP+y+wmJrz0UybjxFBJ5leECUcmQlkoaMAUJYZPLMFEMfsIIiOsMDE2upJNyFvMY5m0alXPrXq355X6TZ5VEY7gGE7BgwuowzU0oAkEhvAEz/DiPDqvzpvzPm8tOPnMIfyC8/ENTQuZYQ==</latexit><latexit sha1_base64="RoROJ7rzsI4jGGfll5JzYG/DCk0=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbAbBD0GvHjwENE8IFnC7GQ2GTIzu8zMCmHJB3jwqp/hTbz6GX6Fv+BssgdNtKChqOpuuiuIOdPGdT+dwsrq2vpGcbO0tb2zu1feP2jpKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYyvMr/9QJVmkbw3k5j6Ag8lCxnBxkp38qzWL1fcqjsDWiZeTiqQo9Evf/UGEUkElYZwrHXXc2Pjp1gZRjidlnqJpjEmYzykXUslFlT76ezUKTqxygCFkbIlDZqpPydSLLSeiMB2CmxGetHLxP+8bKP+y+wmJrz0UybjxFBJ5leECUcmQlkoaMAUJYZPLMFEMfsIIiOsMDE2upJNyFvMY5m0alXPrXq355X6TZ5VEY7gGE7BgwuowzU0oAkEhvAEz/DiPDqvzpvzPm8tOPnMIfyC8/ENTQuZYQ==</latexit>



Trees
Nice fact: In a tree there is always a unique path (not reusing edges)
that connects any two vertices.

If there were two distinct paths this would create a cycle.

The distance between two vertices in a tree is the length of the path 
between them.

A
<latexit sha1_base64="Yd+g32UHYFTG8MPkzvcRv+BVmXc=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY2GRgEmE5Ah7m7lkyd7esbsnhCO1ha3+DDux9Xf4K/wLbpIrNNEHA4/3ZoaZFySCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Hrqtx9QaR7LOzNO0I/oQPKQM2qs1LjqlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzQ6dkBOr9EkYK1vSkJn6cyKjkdbjKLCdETVDvehNxf+86Ub9l9lJTXjpZ1wmqUHJ5leEqSAmJtNISJ8rZEaMLaFMcfsIYUOqKDM2uJJNyFvMY5m0zqqeW/Ua55XabZ5VEY7gGE7BgwuowQ3UoQkMEJ7gGV6cR+fVeXPe560FJ585hF9wPr4BHeOYwQ==</latexit><latexit sha1_base64="Yd+g32UHYFTG8MPkzvcRv+BVmXc=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY2GRgEmE5Ah7m7lkyd7esbsnhCO1ha3+DDux9Xf4K/wLbpIrNNEHA4/3ZoaZFySCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Hrqtx9QaR7LOzNO0I/oQPKQM2qs1LjqlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzQ6dkBOr9EkYK1vSkJn6cyKjkdbjKLCdETVDvehNxf+86Ub9l9lJTXjpZ1wmqUHJ5leEqSAmJtNISJ8rZEaMLaFMcfsIYUOqKDM2uJJNyFvMY5m0zqqeW/Ua55XabZ5VEY7gGE7BgwuowQ3UoQkMEJ7gGV6cR+fVeXPe560FJ585hF9wPr4BHeOYwQ==</latexit><latexit sha1_base64="Yd+g32UHYFTG8MPkzvcRv+BVmXc=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY2GRgEmE5Ah7m7lkyd7esbsnhCO1ha3+DDux9Xf4K/wLbpIrNNEHA4/3ZoaZFySCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Hrqtx9QaR7LOzNO0I/oQPKQM2qs1LjqlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzQ6dkBOr9EkYK1vSkJn6cyKjkdbjKLCdETVDvehNxf+86Ub9l9lJTXjpZ1wmqUHJ5leEqSAmJtNISJ8rZEaMLaFMcfsIYUOqKDM2uJJNyFvMY5m0zqqeW/Ua55XabZ5VEY7gGE7BgwuowQ3UoQkMEJ7gGV6cR+fVeXPe560FJ585hF9wPr4BHeOYwQ==</latexit><latexit sha1_base64="Yd+g32UHYFTG8MPkzvcRv+BVmXc=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY2GRgEmE5Ah7m7lkyd7esbsnhCO1ha3+DDux9Xf4K/wLbpIrNNEHA4/3ZoaZFySCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Hrqtx9QaR7LOzNO0I/oQPKQM2qs1LjqlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzQ6dkBOr9EkYK1vSkJn6cyKjkdbjKLCdETVDvehNxf+86Ub9l9lJTXjpZ1wmqUHJ5leEqSAmJtNISJ8rZEaMLaFMcfsIYUOqKDM2uJJNyFvMY5m0zqqeW/Ua55XabZ5VEY7gGE7BgwuowQ3UoQkMEJ7gGV6cR+fVeXPe560FJ585hF9wPr4BHeOYwQ==</latexit>

B
<latexit sha1_base64="odz1K9HvthAw3HfVe9yu6ljeNBc=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoY2GRgEmE5Ah7m7lkyd7esbsnhCO1ha3+DDux9Xf4K/wLbpIrNNEHA4/3ZoaZFySCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Hrqtx9QaR7LOzNO0I/oQPKQM2qs1LjqlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzQ6dkBOr9EkYK1vSkJn6cyKjkdbjKLCdETVDvehNxf+86Ub9l9lJTXjpZ1wmqUHJ5leEqSAmJtNISJ8rZEaMLaFMcfsIYUOqKDM2uJJNyFvMY5m0zqqeW/Ua55XabZ5VEY7gGE7BgwuowQ3UoQkMEJ7gGV6cR+fVeXPe560FJ585hF9wPr4BH4SYwg==</latexit><latexit sha1_base64="odz1K9HvthAw3HfVe9yu6ljeNBc=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoY2GRgEmE5Ah7m7lkyd7esbsnhCO1ha3+DDux9Xf4K/wLbpIrNNEHA4/3ZoaZFySCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Hrqtx9QaR7LOzNO0I/oQPKQM2qs1LjqlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzQ6dkBOr9EkYK1vSkJn6cyKjkdbjKLCdETVDvehNxf+86Ub9l9lJTXjpZ1wmqUHJ5leEqSAmJtNISJ8rZEaMLaFMcfsIYUOqKDM2uJJNyFvMY5m0zqqeW/Ua55XabZ5VEY7gGE7BgwuowQ3UoQkMEJ7gGV6cR+fVeXPe560FJ585hF9wPr4BH4SYwg==</latexit><latexit sha1_base64="odz1K9HvthAw3HfVe9yu6ljeNBc=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoY2GRgEmE5Ah7m7lkyd7esbsnhCO1ha3+DDux9Xf4K/wLbpIrNNEHA4/3ZoaZFySCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Hrqtx9QaR7LOzNO0I/oQPKQM2qs1LjqlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzQ6dkBOr9EkYK1vSkJn6cyKjkdbjKLCdETVDvehNxf+86Ub9l9lJTXjpZ1wmqUHJ5leEqSAmJtNISJ8rZEaMLaFMcfsIYUOqKDM2uJJNyFvMY5m0zqqeW/Ua55XabZ5VEY7gGE7BgwuowQ3UoQkMEJ7gGV6cR+fVeXPe560FJ585hF9wPr4BH4SYwg==</latexit><latexit sha1_base64="odz1K9HvthAw3HfVe9yu6ljeNBc=">AAACBXicdVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoY2GRgEmE5Ah7m7lkyd7esbsnhCO1ha3+DDux9Xf4K/wLbpIrNNEHA4/3ZoaZFySCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Hrqtx9QaR7LOzNO0I/oQPKQM2qs1LjqlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzQ6dkBOr9EkYK1vSkJn6cyKjkdbjKLCdETVDvehNxf+86Ub9l9lJTXjpZ1wmqUHJ5leEqSAmJtNISJ8rZEaMLaFMcfsIYUOqKDM2uJJNyFvMY5m0zqqeW/Ua55XabZ5VEY7gGE7BgwuowQ3UoQkMEJ7gGV6cR+fVeXPe560FJ585hF9wPr4BH4SYwg==</latexit>



Rooted trees

We often think of a tree as having a root.
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We can root a tree at any vertex.
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We draw the root at the top, and layer the vertices by distance from the root.
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making 2 the root

making 4 the root



Depth

The depth of a vertex is its distance from the root.

Vertex 4 has depth 0.
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making 4 the root

The depth of a tree is the maximum depth of a vertex.

Vertex 1 has depth 3.

The tree has depth 4.



Children

The children of a vertex at depth     are its neighbors 
at depth        .

Vertex 3 is the child of vertex 4.
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making 4 the rootVertex 1 and 5 are the children of vertex 2.

Vertex 6 has no children.

d
<latexit sha1_base64="pcOyka36WJlxoWBHegPW+JhjehE=">AAACBXicdVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgpccW7Ae0oWw2k3bpZhN2N0IJPXvwqj/Dm3j1d/gr/Atu2hy01QcDj/dmhpnnJ5wp7TifVmljc2t7p7xb2ds/ODyqHp90VZxKih0a81j2faKQM4EdzTTHfiKRRD7Hnj+9y/3eA0rFYnGvZwl6ERkLFjJKtJHawahac+rOAvY6cQtSgwKtUfVrGMQ0jVBoyolSA9dJtJcRqRnlOK8MU4UJoVMyxoGhgkSovGxx6Ny+MEpgh7E0JbS9UH9OZCRSahb5pjMieqJWvVz8z8s3qr/MQarDWy9jIkk1Crq8Iky5rWM7j8QOmESq+cwQQiUzj9h0QiSh2gRXMQm5q3msk+5V3XXqbvu61mgWWZXhDM7hEly4gQY0oQUdoIDwBM/wYj1ar9ab9b5sLVnFzCn8gvXxDVWymOA=</latexit><latexit sha1_base64="pcOyka36WJlxoWBHegPW+JhjehE=">AAACBXicdVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgpccW7Ae0oWw2k3bpZhN2N0IJPXvwqj/Dm3j1d/gr/Atu2hy01QcDj/dmhpnnJ5wp7TifVmljc2t7p7xb2ds/ODyqHp90VZxKih0a81j2faKQM4EdzTTHfiKRRD7Hnj+9y/3eA0rFYnGvZwl6ERkLFjJKtJHawahac+rOAvY6cQtSgwKtUfVrGMQ0jVBoyolSA9dJtJcRqRnlOK8MU4UJoVMyxoGhgkSovGxx6Ny+MEpgh7E0JbS9UH9OZCRSahb5pjMieqJWvVz8z8s3qr/MQarDWy9jIkk1Crq8Iky5rWM7j8QOmESq+cwQQiUzj9h0QiSh2gRXMQm5q3msk+5V3XXqbvu61mgWWZXhDM7hEly4gQY0oQUdoIDwBM/wYj1ar9ab9b5sLVnFzCn8gvXxDVWymOA=</latexit><latexit sha1_base64="pcOyka36WJlxoWBHegPW+JhjehE=">AAACBXicdVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgpccW7Ae0oWw2k3bpZhN2N0IJPXvwqj/Dm3j1d/gr/Atu2hy01QcDj/dmhpnnJ5wp7TifVmljc2t7p7xb2ds/ODyqHp90VZxKih0a81j2faKQM4EdzTTHfiKRRD7Hnj+9y/3eA0rFYnGvZwl6ERkLFjJKtJHawahac+rOAvY6cQtSgwKtUfVrGMQ0jVBoyolSA9dJtJcRqRnlOK8MU4UJoVMyxoGhgkSovGxx6Ny+MEpgh7E0JbS9UH9OZCRSahb5pjMieqJWvVz8z8s3qr/MQarDWy9jIkk1Crq8Iky5rWM7j8QOmESq+cwQQiUzj9h0QiSh2gRXMQm5q3msk+5V3XXqbvu61mgWWZXhDM7hEly4gQY0oQUdoIDwBM/wYj1ar9ab9b5sLVnFzCn8gvXxDVWymOA=</latexit><latexit sha1_base64="pcOyka36WJlxoWBHegPW+JhjehE=">AAACBXicdVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgpccW7Ae0oWw2k3bpZhN2N0IJPXvwqj/Dm3j1d/gr/Atu2hy01QcDj/dmhpnnJ5wp7TifVmljc2t7p7xb2ds/ODyqHp90VZxKih0a81j2faKQM4EdzTTHfiKRRD7Hnj+9y/3eA0rFYnGvZwl6ERkLFjJKtJHawahac+rOAvY6cQtSgwKtUfVrGMQ0jVBoyolSA9dJtJcRqRnlOK8MU4UJoVMyxoGhgkSovGxx6Ny+MEpgh7E0JbS9UH9OZCRSahb5pjMieqJWvVz8z8s3qr/MQarDWy9jIkk1Crq8Iky5rWM7j8QOmESq+cwQQiUzj9h0QiSh2gRXMQm5q3msk+5V3XXqbvu61mgWWZXhDM7hEly4gQY0oQUdoIDwBM/wYj1ar9ab9b5sLVnFzCn8gvXxDVWymOA=</latexit>

d+ 1
<latexit sha1_base64="HIcHTB4Hs4aLYLsZCZyULz90kx4=">AAACB3icdVDLSsNAFL2pr1pfVZduBosgCCURQZcFN11WtK3QhjKZTNqhM5MwMxFK6Ae4cKuf4U7c+hl+hb/gpM1CWz1w4XDOvZd7T5Bwpo3rfjqlldW19Y3yZmVre2d3r7p/0NFxqghtk5jH6j7AmnImadsww+l9oigWAafdYHyd+90HqjSL5Z2ZJNQXeChZxAg2VroNz7xBtebW3RnQMvEKUoMCrUH1qx/GJBVUGsKx1j3PTYyfYWUY4XRa6aeaJpiM8ZD2LJVYUO1ns1On6MQqIYpiZUsaNFN/TmRYaD0Rge0U2Iz0opeL/3n5Rv2X2UtNdOVnTCapoZLMr4hSjkyM8lBQyBQlhk8swUQx+wgiI6wwMTa6ik3IW8xjmXTO655b924uao1mkVUZjuAYTsGDS2hAE1rQBgJDeIJneHEenVfnzXmft5acYuYQfsH5+AY2lJlQ</latexit><latexit sha1_base64="HIcHTB4Hs4aLYLsZCZyULz90kx4=">AAACB3icdVDLSsNAFL2pr1pfVZduBosgCCURQZcFN11WtK3QhjKZTNqhM5MwMxFK6Ae4cKuf4U7c+hl+hb/gpM1CWz1w4XDOvZd7T5Bwpo3rfjqlldW19Y3yZmVre2d3r7p/0NFxqghtk5jH6j7AmnImadsww+l9oigWAafdYHyd+90HqjSL5Z2ZJNQXeChZxAg2VroNz7xBtebW3RnQMvEKUoMCrUH1qx/GJBVUGsKx1j3PTYyfYWUY4XRa6aeaJpiM8ZD2LJVYUO1ns1On6MQqIYpiZUsaNFN/TmRYaD0Rge0U2Iz0opeL/3n5Rv2X2UtNdOVnTCapoZLMr4hSjkyM8lBQyBQlhk8swUQx+wgiI6wwMTa6ik3IW8xjmXTO655b924uao1mkVUZjuAYTsGDS2hAE1rQBgJDeIJneHEenVfnzXmft5acYuYQfsH5+AY2lJlQ</latexit><latexit sha1_base64="HIcHTB4Hs4aLYLsZCZyULz90kx4=">AAACB3icdVDLSsNAFL2pr1pfVZduBosgCCURQZcFN11WtK3QhjKZTNqhM5MwMxFK6Ae4cKuf4U7c+hl+hb/gpM1CWz1w4XDOvZd7T5Bwpo3rfjqlldW19Y3yZmVre2d3r7p/0NFxqghtk5jH6j7AmnImadsww+l9oigWAafdYHyd+90HqjSL5Z2ZJNQXeChZxAg2VroNz7xBtebW3RnQMvEKUoMCrUH1qx/GJBVUGsKx1j3PTYyfYWUY4XRa6aeaJpiM8ZD2LJVYUO1ns1On6MQqIYpiZUsaNFN/TmRYaD0Rge0U2Iz0opeL/3n5Rv2X2UtNdOVnTCapoZLMr4hSjkyM8lBQyBQlhk8swUQx+wgiI6wwMTa6ik3IW8xjmXTO655b924uao1mkVUZjuAYTsGDS2hAE1rQBgJDeIJneHEenVfnzXmft5acYuYQfsH5+AY2lJlQ</latexit><latexit sha1_base64="HIcHTB4Hs4aLYLsZCZyULz90kx4=">AAACB3icdVDLSsNAFL2pr1pfVZduBosgCCURQZcFN11WtK3QhjKZTNqhM5MwMxFK6Ae4cKuf4U7c+hl+hb/gpM1CWz1w4XDOvZd7T5Bwpo3rfjqlldW19Y3yZmVre2d3r7p/0NFxqghtk5jH6j7AmnImadsww+l9oigWAafdYHyd+90HqjSL5Z2ZJNQXeChZxAg2VroNz7xBtebW3RnQMvEKUoMCrUH1qx/GJBVUGsKx1j3PTYyfYWUY4XRa6aeaJpiM8ZD2LJVYUO1ns1On6MQqIYpiZUsaNFN/TmRYaD0Rge0U2Iz0opeL/3n5Rv2X2UtNdOVnTCapoZLMr4hSjkyM8lBQyBQlhk8swUQx+wgiI6wwMTa6ik3IW8xjmXTO655b924uao1mkVUZjuAYTsGDS2hAE1rQBgJDeIJneHEenVfnzXmft5acYuYQfsH5+AY2lJlQ</latexit>

A vertex with no children is called a leaf.



Parents
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making 4 the root

The parent of a vertex at depth    is its neighbor at depth        .d� 1
<latexit sha1_base64="/EnmyrS1CVun5+Chz7Wi9X4yP7k=">AAACB3icdVDLSsNAFL2pr1pfVZduBovgxpKIoMuCmy4r2lZoQ5lMJu3QmUmYmQgl9ANcuNXPcCdu/Qy/wl9w0mahrR64cDjn3su9J0g408Z1P53Syura+kZ5s7K1vbO7V90/6Og4VYS2ScxjdR9gTTmTtG2Y4fQ+URSLgNNuML7O/e4DVZrF8s5MEuoLPJQsYgQbK92GZ96gWnPr7gxomXgFqUGB1qD61Q9jkgoqDeFY657nJsbPsDKMcDqt9FNNE0zGeEh7lkosqPaz2alTdGKVEEWxsiUNmqk/JzIstJ6IwHYKbEZ60cvF/7x8o/7L7KUmuvIzJpPUUEnmV0QpRyZGeSgoZIoSwyeWYKKYfQSREVaYGBtdxSbkLeaxTDrndc+tezcXtUazyKoMR3AMp+DBJTSgCS1oA4EhPMEzvDiPzqvz5rzPW0tOMXMIv+B8fAM52JlS</latexit><latexit sha1_base64="/EnmyrS1CVun5+Chz7Wi9X4yP7k=">AAACB3icdVDLSsNAFL2pr1pfVZduBovgxpKIoMuCmy4r2lZoQ5lMJu3QmUmYmQgl9ANcuNXPcCdu/Qy/wl9w0mahrR64cDjn3su9J0g408Z1P53Syura+kZ5s7K1vbO7V90/6Og4VYS2ScxjdR9gTTmTtG2Y4fQ+URSLgNNuML7O/e4DVZrF8s5MEuoLPJQsYgQbK92GZ96gWnPr7gxomXgFqUGB1qD61Q9jkgoqDeFY657nJsbPsDKMcDqt9FNNE0zGeEh7lkosqPaz2alTdGKVEEWxsiUNmqk/JzIstJ6IwHYKbEZ60cvF/7x8o/7L7KUmuvIzJpPUUEnmV0QpRyZGeSgoZIoSwyeWYKKYfQSREVaYGBtdxSbkLeaxTDrndc+tezcXtUazyKoMR3AMp+DBJTSgCS1oA4EhPMEzvDiPzqvz5rzPW0tOMXMIv+B8fAM52JlS</latexit><latexit sha1_base64="/EnmyrS1CVun5+Chz7Wi9X4yP7k=">AAACB3icdVDLSsNAFL2pr1pfVZduBovgxpKIoMuCmy4r2lZoQ5lMJu3QmUmYmQgl9ANcuNXPcCdu/Qy/wl9w0mahrR64cDjn3su9J0g408Z1P53Syura+kZ5s7K1vbO7V90/6Og4VYS2ScxjdR9gTTmTtG2Y4fQ+URSLgNNuML7O/e4DVZrF8s5MEuoLPJQsYgQbK92GZ96gWnPr7gxomXgFqUGB1qD61Q9jkgoqDeFY657nJsbPsDKMcDqt9FNNE0zGeEh7lkosqPaz2alTdGKVEEWxsiUNmqk/JzIstJ6IwHYKbEZ60cvF/7x8o/7L7KUmuvIzJpPUUEnmV0QpRyZGeSgoZIoSwyeWYKKYfQSREVaYGBtdxSbkLeaxTDrndc+tezcXtUazyKoMR3AMp+DBJTSgCS1oA4EhPMEzvDiPzqvz5rzPW0tOMXMIv+B8fAM52JlS</latexit><latexit sha1_base64="/EnmyrS1CVun5+Chz7Wi9X4yP7k=">AAACB3icdVDLSsNAFL2pr1pfVZduBovgxpKIoMuCmy4r2lZoQ5lMJu3QmUmYmQgl9ANcuNXPcCdu/Qy/wl9w0mahrR64cDjn3su9J0g408Z1P53Syura+kZ5s7K1vbO7V90/6Og4VYS2ScxjdR9gTTmTtG2Y4fQ+URSLgNNuML7O/e4DVZrF8s5MEuoLPJQsYgQbK92GZ96gWnPr7gxomXgFqUGB1qD61Q9jkgoqDeFY657nJsbPsDKMcDqt9FNNE0zGeEh7lkosqPaz2alTdGKVEEWxsiUNmqk/JzIstJ6IwHYKbEZ60cvF/7x8o/7L7KUmuvIzJpPUUEnmV0QpRyZGeSgoZIoSwyeWYKKYfQSREVaYGBtdxSbkLeaxTDrndc+tezcXtUazyKoMR3AMp+DBJTSgCS1oA4EhPMEzvDiPzqvz5rzPW0tOMXMIv+B8fAM52JlS</latexit>

d
<latexit sha1_base64="pcOyka36WJlxoWBHegPW+JhjehE=">AAACBXicdVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgpccW7Ae0oWw2k3bpZhN2N0IJPXvwqj/Dm3j1d/gr/Atu2hy01QcDj/dmhpnnJ5wp7TifVmljc2t7p7xb2ds/ODyqHp90VZxKih0a81j2faKQM4EdzTTHfiKRRD7Hnj+9y/3eA0rFYnGvZwl6ERkLFjJKtJHawahac+rOAvY6cQtSgwKtUfVrGMQ0jVBoyolSA9dJtJcRqRnlOK8MU4UJoVMyxoGhgkSovGxx6Ny+MEpgh7E0JbS9UH9OZCRSahb5pjMieqJWvVz8z8s3qr/MQarDWy9jIkk1Crq8Iky5rWM7j8QOmESq+cwQQiUzj9h0QiSh2gRXMQm5q3msk+5V3XXqbvu61mgWWZXhDM7hEly4gQY0oQUdoIDwBM/wYj1ar9ab9b5sLVnFzCn8gvXxDVWymOA=</latexit><latexit sha1_base64="pcOyka36WJlxoWBHegPW+JhjehE=">AAACBXicdVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgpccW7Ae0oWw2k3bpZhN2N0IJPXvwqj/Dm3j1d/gr/Atu2hy01QcDj/dmhpnnJ5wp7TifVmljc2t7p7xb2ds/ODyqHp90VZxKih0a81j2faKQM4EdzTTHfiKRRD7Hnj+9y/3eA0rFYnGvZwl6ERkLFjJKtJHawahac+rOAvY6cQtSgwKtUfVrGMQ0jVBoyolSA9dJtJcRqRnlOK8MU4UJoVMyxoGhgkSovGxx6Ny+MEpgh7E0JbS9UH9OZCRSahb5pjMieqJWvVz8z8s3qr/MQarDWy9jIkk1Crq8Iky5rWM7j8QOmESq+cwQQiUzj9h0QiSh2gRXMQm5q3msk+5V3XXqbvu61mgWWZXhDM7hEly4gQY0oQUdoIDwBM/wYj1ar9ab9b5sLVnFzCn8gvXxDVWymOA=</latexit><latexit sha1_base64="pcOyka36WJlxoWBHegPW+JhjehE=">AAACBXicdVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgpccW7Ae0oWw2k3bpZhN2N0IJPXvwqj/Dm3j1d/gr/Atu2hy01QcDj/dmhpnnJ5wp7TifVmljc2t7p7xb2ds/ODyqHp90VZxKih0a81j2faKQM4EdzTTHfiKRRD7Hnj+9y/3eA0rFYnGvZwl6ERkLFjJKtJHawahac+rOAvY6cQtSgwKtUfVrGMQ0jVBoyolSA9dJtJcRqRnlOK8MU4UJoVMyxoGhgkSovGxx6Ny+MEpgh7E0JbS9UH9OZCRSahb5pjMieqJWvVz8z8s3qr/MQarDWy9jIkk1Crq8Iky5rWM7j8QOmESq+cwQQiUzj9h0QiSh2gRXMQm5q3msk+5V3XXqbvu61mgWWZXhDM7hEly4gQY0oQUdoIDwBM/wYj1ar9ab9b5sLVnFzCn8gvXxDVWymOA=</latexit><latexit sha1_base64="pcOyka36WJlxoWBHegPW+JhjehE=">AAACBXicdVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgpccW7Ae0oWw2k3bpZhN2N0IJPXvwqj/Dm3j1d/gr/Atu2hy01QcDj/dmhpnnJ5wp7TifVmljc2t7p7xb2ds/ODyqHp90VZxKih0a81j2faKQM4EdzTTHfiKRRD7Hnj+9y/3eA0rFYnGvZwl6ERkLFjJKtJHawahac+rOAvY6cQtSgwKtUfVrGMQ0jVBoyolSA9dJtJcRqRnlOK8MU4UJoVMyxoGhgkSovGxx6Ny+MEpgh7E0JbS9UH9OZCRSahb5pjMieqJWvVz8z8s3qr/MQarDWy9jIkk1Crq8Iky5rWM7j8QOmESq+cwQQiUzj9h0QiSh2gRXMQm5q3msk+5V3XXqbvu61mgWWZXhDM7hEly4gQY0oQUdoIDwBM/wYj1ar9ab9b5sLVnFzCn8gvXxDVWymOA=</latexit>

A vertex has at most one parent.

The root (vertex 4) has no parent.

The parent of vertex 5 is vertex 2.



Number of edges

A tree on     vertices will always have exactly          edges.n
<latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit>

n� 1
<latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit><latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit><latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit><latexit sha1_base64="0xCCvsa+EKlGwgP+kntAzDDz6lM=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgxbArgh4DXnKMaBIhWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n05hZXVtfaO4Wdra3tndK+8ftHScKoZNFotY3QdUo+ASm4YbgfeJQhoFAtvB6Drz2w+oNI/lnRkn6Ed0IHnIGTVWupVnXq9ccavuDGSZeDmpQI5Gr/zV7ccsjVAaJqjWHc9NjD+hynAmcFrqphoTykZ0gB1LJY1Q+5PZqVNyYpU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEV/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2YS8xTyWSeu86rlV7+aiUqvnWRXhCI7hFDy4hBrUoQFNYDCAJ3iGF+fReXXenPd5a8HJZw7hF5yPb0o2mVw=</latexit>

Every vertex except the root can be identified with a unique edge,
the edge to its parent.



Height
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making 4 the root

The height of a vertex is the length of the longest path 
from the vertex to a leaf.

The height of vertex 3 is 3. 

The height of a leaf is 0.



Binary Tree
A binary tree is a rooted tree where every vertex has at most 
2 children.

These are all examples of binary trees.



Priority Queue



Particle Collision

How can we evolve the system computationally?

We assume there is no friction and collisions are
elastic.

Suppose we want to simulate the dynamics of     billiard balls.n
<latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit><latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit><latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit><latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit>

This is known as the hard disc model in statistical 
physics.



Event-driven simulation
In between collisions velocities don't change.

We can "fast forward" the system to the next collision.



Update with collision

We update the velocities of the balls           in the 
collision.

We then calculate the next collision for balls          .

A,B
<latexit sha1_base64="z7XOwvSxaSs97I5XkhjEHL8ESY4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgQcKuCHqMevEY0TwgWcLsZDYZMjuzzMwKYckHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K4g508Z1P53C0vLK6lpxvbSxubW9U97da2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo+vMbz1QpZkU92YcUz/CA8FCRrCx0t3lyVWvXHGr7hRokXg5qUCOeq/81e1LkkRUGMKx1h3PjY2fYmUY4XRS6iaaxpiM8IB2LBU4otpPp6dO0JFV+iiUypYwaKr+nEhxpPU4CmxnhM1Qz3uZ+J+XbdR/mZ3EhBd+ykScGCrI7Iow4chIlIWC+kxRYvjYEkwUs48gMsQKE2OjK9mEvPk8FknztOq5Ve/2rFKr51kV4QAO4Rg8OIca3EAdGkBgAE/wDC/Oo/PqvDnvs9aCk8/swy84H98dBplH</latexit><latexit sha1_base64="z7XOwvSxaSs97I5XkhjEHL8ESY4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgQcKuCHqMevEY0TwgWcLsZDYZMjuzzMwKYckHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K4g508Z1P53C0vLK6lpxvbSxubW9U97da2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo+vMbz1QpZkU92YcUz/CA8FCRrCx0t3lyVWvXHGr7hRokXg5qUCOeq/81e1LkkRUGMKx1h3PjY2fYmUY4XRS6iaaxpiM8IB2LBU4otpPp6dO0JFV+iiUypYwaKr+nEhxpPU4CmxnhM1Qz3uZ+J+XbdR/mZ3EhBd+ykScGCrI7Iow4chIlIWC+kxRYvjYEkwUs48gMsQKE2OjK9mEvPk8FknztOq5Ve/2rFKr51kV4QAO4Rg8OIca3EAdGkBgAE/wDC/Oo/PqvDnvs9aCk8/swy84H98dBplH</latexit><latexit sha1_base64="z7XOwvSxaSs97I5XkhjEHL8ESY4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgQcKuCHqMevEY0TwgWcLsZDYZMjuzzMwKYckHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K4g508Z1P53C0vLK6lpxvbSxubW9U97da2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo+vMbz1QpZkU92YcUz/CA8FCRrCx0t3lyVWvXHGr7hRokXg5qUCOeq/81e1LkkRUGMKx1h3PjY2fYmUY4XRS6iaaxpiM8IB2LBU4otpPp6dO0JFV+iiUypYwaKr+nEhxpPU4CmxnhM1Qz3uZ+J+XbdR/mZ3EhBd+ykScGCrI7Iow4chIlIWC+kxRYvjYEkwUs48gMsQKE2OjK9mEvPk8FknztOq5Ve/2rFKr51kV4QAO4Rg8OIca3EAdGkBgAE/wDC/Oo/PqvDnvs9aCk8/swy84H98dBplH</latexit><latexit sha1_base64="z7XOwvSxaSs97I5XkhjEHL8ESY4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgQcKuCHqMevEY0TwgWcLsZDYZMjuzzMwKYckHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K4g508Z1P53C0vLK6lpxvbSxubW9U97da2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo+vMbz1QpZkU92YcUz/CA8FCRrCx0t3lyVWvXHGr7hRokXg5qUCOeq/81e1LkkRUGMKx1h3PjY2fYmUY4XRS6iaaxpiM8IB2LBU4otpPp6dO0JFV+iiUypYwaKr+nEhxpPU4CmxnhM1Qz3uZ+J+XbdR/mZ3EhBd+ykScGCrI7Iow4chIlIWC+kxRYvjYEkwUs48gMsQKE2OjK9mEvPk8FknztOq5Ve/2rFKr51kV4QAO4Rg8OIca3EAdGkBgAE/wDC/Oo/PqvDnvs9aCk8/swy84H98dBplH</latexit>

A,B
<latexit sha1_base64="z7XOwvSxaSs97I5XkhjEHL8ESY4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgQcKuCHqMevEY0TwgWcLsZDYZMjuzzMwKYckHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K4g508Z1P53C0vLK6lpxvbSxubW9U97da2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo+vMbz1QpZkU92YcUz/CA8FCRrCx0t3lyVWvXHGr7hRokXg5qUCOeq/81e1LkkRUGMKx1h3PjY2fYmUY4XRS6iaaxpiM8IB2LBU4otpPp6dO0JFV+iiUypYwaKr+nEhxpPU4CmxnhM1Qz3uZ+J+XbdR/mZ3EhBd+ykScGCrI7Iow4chIlIWC+kxRYvjYEkwUs48gMsQKE2OjK9mEvPk8FknztOq5Ve/2rFKr51kV4QAO4Rg8OIca3EAdGkBgAE/wDC/Oo/PqvDnvs9aCk8/swy84H98dBplH</latexit><latexit sha1_base64="z7XOwvSxaSs97I5XkhjEHL8ESY4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgQcKuCHqMevEY0TwgWcLsZDYZMjuzzMwKYckHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K4g508Z1P53C0vLK6lpxvbSxubW9U97da2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo+vMbz1QpZkU92YcUz/CA8FCRrCx0t3lyVWvXHGr7hRokXg5qUCOeq/81e1LkkRUGMKx1h3PjY2fYmUY4XRS6iaaxpiM8IB2LBU4otpPp6dO0JFV+iiUypYwaKr+nEhxpPU4CmxnhM1Qz3uZ+J+XbdR/mZ3EhBd+ykScGCrI7Iow4chIlIWC+kxRYvjYEkwUs48gMsQKE2OjK9mEvPk8FknztOq5Ve/2rFKr51kV4QAO4Rg8OIca3EAdGkBgAE/wDC/Oo/PqvDnvs9aCk8/swy84H98dBplH</latexit><latexit sha1_base64="z7XOwvSxaSs97I5XkhjEHL8ESY4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgQcKuCHqMevEY0TwgWcLsZDYZMjuzzMwKYckHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K4g508Z1P53C0vLK6lpxvbSxubW9U97da2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo+vMbz1QpZkU92YcUz/CA8FCRrCx0t3lyVWvXHGr7hRokXg5qUCOeq/81e1LkkRUGMKx1h3PjY2fYmUY4XRS6iaaxpiM8IB2LBU4otpPp6dO0JFV+iiUypYwaKr+nEhxpPU4CmxnhM1Qz3uZ+J+XbdR/mZ3EhBd+ykScGCrI7Iow4chIlIWC+kxRYvjYEkwUs48gMsQKE2OjK9mEvPk8FknztOq5Ve/2rFKr51kV4QAO4Rg8OIca3EAdGkBgAE/wDC/Oo/PqvDnvs9aCk8/swy84H98dBplH</latexit><latexit sha1_base64="z7XOwvSxaSs97I5XkhjEHL8ESY4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgQcKuCHqMevEY0TwgWcLsZDYZMjuzzMwKYckHePCqn+FNvPoZfoW/4GyyB020oKGo6m66K4g508Z1P53C0vLK6lpxvbSxubW9U97da2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo+vMbz1QpZkU92YcUz/CA8FCRrCx0t3lyVWvXHGr7hRokXg5qUCOeq/81e1LkkRUGMKx1h3PjY2fYmUY4XRS6iaaxpiM8IB2LBU4otpPp6dO0JFV+iiUypYwaKr+nEhxpPU4CmxnhM1Qz3uZ+J+XbdR/mZ3EhBd+ykScGCrI7Iow4chIlIWC+kxRYvjYEkwUs48gMsQKE2OjK9mEvPk8FknztOq5Ve/2rFKr51kV4QAO4Rg8OIca3EAdGkBgAE/wDC/Oo/PqvDnvs9aCk8/swy84H98dBplH</latexit>

This can be done in            time.O(n)
<latexit sha1_base64="klBQLSdJrsrMgOptjwm9ba5CUMM=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA76U2GzM4uM7NCCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYng2rjup7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXWd+6wGV5rG8N+ME/YgOJA85oyaTbivyrFcqu1V3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxp9QZTgTOC12U40JZSM6wI6lkkao/cns1ik5tUqfhLGyJQ2ZqT8nJjTSehwFtjOiZqgXvUz8z8s26r/MTmrCK3/CZZIalGx+RZgKYmKSpUL6XCEzYmwJZYrbRwgbUkWZsdkVbULeYh7LpHle9dyqd3dRrtXzrApwDCdQAQ8uoQY3UIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb93HmbA=</latexit><latexit sha1_base64="klBQLSdJrsrMgOptjwm9ba5CUMM=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA76U2GzM4uM7NCCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYng2rjup7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXWd+6wGV5rG8N+ME/YgOJA85oyaTbivyrFcqu1V3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxp9QZTgTOC12U40JZSM6wI6lkkao/cns1ik5tUqfhLGyJQ2ZqT8nJjTSehwFtjOiZqgXvUz8z8s26r/MTmrCK3/CZZIalGx+RZgKYmKSpUL6XCEzYmwJZYrbRwgbUkWZsdkVbULeYh7LpHle9dyqd3dRrtXzrApwDCdQAQ8uoQY3UIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb93HmbA=</latexit><latexit sha1_base64="klBQLSdJrsrMgOptjwm9ba5CUMM=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA76U2GzM4uM7NCCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYng2rjup7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXWd+6wGV5rG8N+ME/YgOJA85oyaTbivyrFcqu1V3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxp9QZTgTOC12U40JZSM6wI6lkkao/cns1ik5tUqfhLGyJQ2ZqT8nJjTSehwFtjOiZqgXvUz8z8s26r/MTmrCK3/CZZIalGx+RZgKYmKSpUL6XCEzYmwJZYrbRwgbUkWZsdkVbULeYh7LpHle9dyqd3dRrtXzrApwDCdQAQ8uoQY3UIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb93HmbA=</latexit><latexit sha1_base64="klBQLSdJrsrMgOptjwm9ba5CUMM=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA76U2GzM4uM7NCCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYng2rjup7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXWd+6wGV5rG8N+ME/YgOJA85oyaTbivyrFcqu1V3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxp9QZTgTOC12U40JZSM6wI6lkkao/cns1ik5tUqfhLGyJQ2ZqT8nJjTSehwFtjOiZqgXvUz8z8s26r/MTmrCK3/CZZIalGx+RZgKYmKSpUL6XCEzYmwJZYrbRwgbUkWZsdkVbULeYh7LpHle9dyqd3dRrtXzrApwDCdQAQ8uoQY3UIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb93HmbA=</latexit>

We add these next collision times to our database.

A
<latexit sha1_base64="W3LHR5wBij/E30tRTD+Xj3fRM/I=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeIF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1bvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZXvspl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwBTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNx8XmMU=</latexit><latexit sha1_base64="W3LHR5wBij/E30tRTD+Xj3fRM/I=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeIF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1bvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZXvspl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwBTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNx8XmMU=</latexit><latexit sha1_base64="W3LHR5wBij/E30tRTD+Xj3fRM/I=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeIF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1bvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZXvspl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwBTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNx8XmMU=</latexit><latexit sha1_base64="W3LHR5wBij/E30tRTD+Xj3fRM/I=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeIF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1bvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZXvspl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwBTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNx8XmMU=</latexit>

B
<latexit sha1_base64="za777f74h+8PfDOkbbmqVA51l6k=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1bvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZXvspl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwBTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNyC4mMY=</latexit><latexit sha1_base64="za777f74h+8PfDOkbbmqVA51l6k=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1bvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZXvspl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwBTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNyC4mMY=</latexit><latexit sha1_base64="za777f74h+8PfDOkbbmqVA51l6k=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1bvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZXvspl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwBTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNyC4mMY=</latexit><latexit sha1_base64="za777f74h+8PfDOkbbmqVA51l6k=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1bvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZXvspl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwBTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNyC4mMY=</latexit>



Desired database
We want a database of collision times.

If it is relevant, we update velocities.

We then check that this event is still relevant (the 
balls' velocities may have changed in the meantime).

We then add to the database the next collision time 
of the balls that just collided.

We want to easily extract the next collision.



Abstract Data Type
Let's now extract the features we need for the database.

We want to maintain a (multi)-set of keys, with associated data, and allow 
operations of:

insert
<latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit>

peek
<latexit sha1_base64="sEv3PB8usjsiC7ZJjz3QI7sc4UY=">AAACEXicdVDLSsNAFJ34rPVVdelmsAiuSiKCLgtuXFawD2hDmUxv2qGTSZy5EUroV7hwq5/hTtz6BX6Fv+CkzUJbPTBwOOfey5kTJFIYdN1PZ2V1bX1js7RV3t7Z3duvHBy2TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYyvc7/9ANqIWN3hJAE/YkMlQsEZWsnvRQxHiFkCMJ72K1W35s5Al4lXkCop0OhXvnqDmKcRKOSSGdP13AT9jGkUXMK03EsNJIyP2RC6lioWgfGzWegpPbXKgIaxtk8hnak/NzIWGTOJAjuZhzSLXi7+5+UXzV9mN8Xwys+ESlIExecpwlRSjGleDx0IDRzlxBLGtbAfoXzENONoSyzbhrzFPpZJ67zmuTXv9qJabxRdlcgxOSFnxCOXpE5uSIM0CSf35Ik8kxfn0Xl13pz3+eiKU+wckV9wPr4BmlOehw==</latexit><latexit sha1_base64="sEv3PB8usjsiC7ZJjz3QI7sc4UY=">AAACEXicdVDLSsNAFJ34rPVVdelmsAiuSiKCLgtuXFawD2hDmUxv2qGTSZy5EUroV7hwq5/hTtz6BX6Fv+CkzUJbPTBwOOfey5kTJFIYdN1PZ2V1bX1js7RV3t7Z3duvHBy2TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYyvc7/9ANqIWN3hJAE/YkMlQsEZWsnvRQxHiFkCMJ72K1W35s5Al4lXkCop0OhXvnqDmKcRKOSSGdP13AT9jGkUXMK03EsNJIyP2RC6lioWgfGzWegpPbXKgIaxtk8hnak/NzIWGTOJAjuZhzSLXi7+5+UXzV9mN8Xwys+ESlIExecpwlRSjGleDx0IDRzlxBLGtbAfoXzENONoSyzbhrzFPpZJ67zmuTXv9qJabxRdlcgxOSFnxCOXpE5uSIM0CSf35Ik8kxfn0Xl13pz3+eiKU+wckV9wPr4BmlOehw==</latexit><latexit sha1_base64="sEv3PB8usjsiC7ZJjz3QI7sc4UY=">AAACEXicdVDLSsNAFJ34rPVVdelmsAiuSiKCLgtuXFawD2hDmUxv2qGTSZy5EUroV7hwq5/hTtz6BX6Fv+CkzUJbPTBwOOfey5kTJFIYdN1PZ2V1bX1js7RV3t7Z3duvHBy2TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYyvc7/9ANqIWN3hJAE/YkMlQsEZWsnvRQxHiFkCMJ72K1W35s5Al4lXkCop0OhXvnqDmKcRKOSSGdP13AT9jGkUXMK03EsNJIyP2RC6lioWgfGzWegpPbXKgIaxtk8hnak/NzIWGTOJAjuZhzSLXi7+5+UXzV9mN8Xwys+ESlIExecpwlRSjGleDx0IDRzlxBLGtbAfoXzENONoSyzbhrzFPpZJ67zmuTXv9qJabxRdlcgxOSFnxCOXpE5uSIM0CSf35Ik8kxfn0Xl13pz3+eiKU+wckV9wPr4BmlOehw==</latexit><latexit sha1_base64="sEv3PB8usjsiC7ZJjz3QI7sc4UY=">AAACEXicdVDLSsNAFJ34rPVVdelmsAiuSiKCLgtuXFawD2hDmUxv2qGTSZy5EUroV7hwq5/hTtz6BX6Fv+CkzUJbPTBwOOfey5kTJFIYdN1PZ2V1bX1js7RV3t7Z3duvHBy2TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYyvc7/9ANqIWN3hJAE/YkMlQsEZWsnvRQxHiFkCMJ72K1W35s5Al4lXkCop0OhXvnqDmKcRKOSSGdP13AT9jGkUXMK03EsNJIyP2RC6lioWgfGzWegpPbXKgIaxtk8hnak/NzIWGTOJAjuZhzSLXi7+5+UXzV9mN8Xwys+ESlIExecpwlRSjGleDx0IDRzlxBLGtbAfoXzENONoSyzbhrzFPpZJ67zmuTXv9qJabxRdlcgxOSFnxCOXpE5uSIM0CSf35Ik8kxfn0Xl13pz3+eiKU+wckV9wPr4BmlOehw==</latexit>

put a new key in the set.

delete the minimum key.

look at the minimum key.

This ADT is known as a minimum priority queue.

remove min
<latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit>



Unordered Array?
How could we implement a priority queue?  Let's go through some data 
structures we have seen.

Unordered Array: 

13
<latexit sha1_base64="nuHVuT+8xxHvmNO/AzMjIXjBjEQ=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF49RzAOSJcxOZpMhs7PLTK8QQu4evOpneBOv/oZf4S84m+xBEy1oKKq6m+4KEikMuu6nU1hZXVvfKG6WtrZ3dvfK+wdNE6ea8QaLZazbATVcCsUbKFDydqI5jQLJW8HoOvNbD1wbEat7HCfcj+hAiVAwila688575YpbdWcgy8TLSQVy1Hvlr24/ZmnEFTJJjel4boL+hGoUTPJpqZsanlA2ogPesVTRiBt/Mrt0Sk6s0idhrG0pJDP158SERsaMo8B2RhSHZtHLxP+8bKP5y+ykGF75E6GSFLli8yvCVBKMSZYJ6QvNGcqxJZRpYR8hbEg1ZWiTK9mEvMU8lknzrOq5Ve/2olKr51kV4QiO4RQ8uIQa3EAdGsAghCd4hhfn0Xl13pz3eWvByWcO4Recj299TJjy</latexit><latexit sha1_base64="nuHVuT+8xxHvmNO/AzMjIXjBjEQ=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF49RzAOSJcxOZpMhs7PLTK8QQu4evOpneBOv/oZf4S84m+xBEy1oKKq6m+4KEikMuu6nU1hZXVvfKG6WtrZ3dvfK+wdNE6ea8QaLZazbATVcCsUbKFDydqI5jQLJW8HoOvNbD1wbEat7HCfcj+hAiVAwila688575YpbdWcgy8TLSQVy1Hvlr24/ZmnEFTJJjel4boL+hGoUTPJpqZsanlA2ogPesVTRiBt/Mrt0Sk6s0idhrG0pJDP158SERsaMo8B2RhSHZtHLxP+8bKP5y+ykGF75E6GSFLli8yvCVBKMSZYJ6QvNGcqxJZRpYR8hbEg1ZWiTK9mEvMU8lknzrOq5Ve/2olKr51kV4QiO4RQ8uIQa3EAdGsAghCd4hhfn0Xl13pz3eWvByWcO4Recj299TJjy</latexit><latexit sha1_base64="nuHVuT+8xxHvmNO/AzMjIXjBjEQ=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF49RzAOSJcxOZpMhs7PLTK8QQu4evOpneBOv/oZf4S84m+xBEy1oKKq6m+4KEikMuu6nU1hZXVvfKG6WtrZ3dvfK+wdNE6ea8QaLZazbATVcCsUbKFDydqI5jQLJW8HoOvNbD1wbEat7HCfcj+hAiVAwila688575YpbdWcgy8TLSQVy1Hvlr24/ZmnEFTJJjel4boL+hGoUTPJpqZsanlA2ogPesVTRiBt/Mrt0Sk6s0idhrG0pJDP158SERsaMo8B2RhSHZtHLxP+8bKP5y+ykGF75E6GSFLli8yvCVBKMSZYJ6QvNGcqxJZRpYR8hbEg1ZWiTK9mEvMU8lknzrOq5Ve/2olKr51kV4QiO4RQ8uIQa3EAdGsAghCd4hhfn0Xl13pz3eWvByWcO4Recj299TJjy</latexit><latexit sha1_base64="nuHVuT+8xxHvmNO/AzMjIXjBjEQ=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF49RzAOSJcxOZpMhs7PLTK8QQu4evOpneBOv/oZf4S84m+xBEy1oKKq6m+4KEikMuu6nU1hZXVvfKG6WtrZ3dvfK+wdNE6ea8QaLZazbATVcCsUbKFDydqI5jQLJW8HoOvNbD1wbEat7HCfcj+hAiVAwila688575YpbdWcgy8TLSQVy1Hvlr24/ZmnEFTJJjel4boL+hGoUTPJpqZsanlA2ogPesVTRiBt/Mrt0Sk6s0idhrG0pJDP158SERsaMo8B2RhSHZtHLxP+8bKP5y+ykGF75E6GSFLli8yvCVBKMSZYJ6QvNGcqxJZRpYR8hbEg1ZWiTK9mEvMU8lknzrOq5Ve/2olKr51kV4QiO4RQ8uIQa3EAdGsAghCd4hhfn0Xl13pz3eWvByWcO4Recj299TJjy</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

20
<latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit><latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit><latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit><latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit>

Insertion is          .O(1)
<latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit><latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit><latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit><latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit>

What about finding the minimum element?



Ordered Array?

13
<latexit sha1_base64="nuHVuT+8xxHvmNO/AzMjIXjBjEQ=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF49RzAOSJcxOZpMhs7PLTK8QQu4evOpneBOv/oZf4S84m+xBEy1oKKq6m+4KEikMuu6nU1hZXVvfKG6WtrZ3dvfK+wdNE6ea8QaLZazbATVcCsUbKFDydqI5jQLJW8HoOvNbD1wbEat7HCfcj+hAiVAwila688575YpbdWcgy8TLSQVy1Hvlr24/ZmnEFTJJjel4boL+hGoUTPJpqZsanlA2ogPesVTRiBt/Mrt0Sk6s0idhrG0pJDP158SERsaMo8B2RhSHZtHLxP+8bKP5y+ykGF75E6GSFLli8yvCVBKMSZYJ6QvNGcqxJZRpYR8hbEg1ZWiTK9mEvMU8lknzrOq5Ve/2olKr51kV4QiO4RQ8uIQa3EAdGsAghCd4hhfn0Xl13pz3eWvByWcO4Recj299TJjy</latexit><latexit sha1_base64="nuHVuT+8xxHvmNO/AzMjIXjBjEQ=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF49RzAOSJcxOZpMhs7PLTK8QQu4evOpneBOv/oZf4S84m+xBEy1oKKq6m+4KEikMuu6nU1hZXVvfKG6WtrZ3dvfK+wdNE6ea8QaLZazbATVcCsUbKFDydqI5jQLJW8HoOvNbD1wbEat7HCfcj+hAiVAwila688575YpbdWcgy8TLSQVy1Hvlr24/ZmnEFTJJjel4boL+hGoUTPJpqZsanlA2ogPesVTRiBt/Mrt0Sk6s0idhrG0pJDP158SERsaMo8B2RhSHZtHLxP+8bKP5y+ykGF75E6GSFLli8yvCVBKMSZYJ6QvNGcqxJZRpYR8hbEg1ZWiTK9mEvMU8lknzrOq5Ve/2olKr51kV4QiO4RQ8uIQa3EAdGsAghCd4hhfn0Xl13pz3eWvByWcO4Recj299TJjy</latexit><latexit sha1_base64="nuHVuT+8xxHvmNO/AzMjIXjBjEQ=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF49RzAOSJcxOZpMhs7PLTK8QQu4evOpneBOv/oZf4S84m+xBEy1oKKq6m+4KEikMuu6nU1hZXVvfKG6WtrZ3dvfK+wdNE6ea8QaLZazbATVcCsUbKFDydqI5jQLJW8HoOvNbD1wbEat7HCfcj+hAiVAwila688575YpbdWcgy8TLSQVy1Hvlr24/ZmnEFTJJjel4boL+hGoUTPJpqZsanlA2ogPesVTRiBt/Mrt0Sk6s0idhrG0pJDP158SERsaMo8B2RhSHZtHLxP+8bKP5y+ykGF75E6GSFLli8yvCVBKMSZYJ6QvNGcqxJZRpYR8hbEg1ZWiTK9mEvMU8lknzrOq5Ve/2olKr51kV4QiO4RQ8uIQa3EAdGsAghCd4hhfn0Xl13pz3eWvByWcO4Recj299TJjy</latexit><latexit sha1_base64="nuHVuT+8xxHvmNO/AzMjIXjBjEQ=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF49RzAOSJcxOZpMhs7PLTK8QQu4evOpneBOv/oZf4S84m+xBEy1oKKq6m+4KEikMuu6nU1hZXVvfKG6WtrZ3dvfK+wdNE6ea8QaLZazbATVcCsUbKFDydqI5jQLJW8HoOvNbD1wbEat7HCfcj+hAiVAwila688575YpbdWcgy8TLSQVy1Hvlr24/ZmnEFTJJjel4boL+hGoUTPJpqZsanlA2ogPesVTRiBt/Mrt0Sk6s0idhrG0pJDP158SERsaMo8B2RhSHZtHLxP+8bKP5y+ykGF75E6GSFLli8yvCVBKMSZYJ6QvNGcqxJZRpYR8hbEg1ZWiTK9mEvMU8lknzrOq5Ve/2olKr51kV4QiO4RQ8uIQa3EAdGsAghCd4hhfn0Xl13pz3eWvByWcO4Recj299TJjy</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

20
<latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit><latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit><latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit><latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit>

Let's say we keep the array in reverse order.

Now            and                         are           .O(1)
<latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit><latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit><latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit><latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit>

peek
<latexit sha1_base64="sEv3PB8usjsiC7ZJjz3QI7sc4UY=">AAACEXicdVDLSsNAFJ34rPVVdelmsAiuSiKCLgtuXFawD2hDmUxv2qGTSZy5EUroV7hwq5/hTtz6BX6Fv+CkzUJbPTBwOOfey5kTJFIYdN1PZ2V1bX1js7RV3t7Z3duvHBy2TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYyvc7/9ANqIWN3hJAE/YkMlQsEZWsnvRQxHiFkCMJ72K1W35s5Al4lXkCop0OhXvnqDmKcRKOSSGdP13AT9jGkUXMK03EsNJIyP2RC6lioWgfGzWegpPbXKgIaxtk8hnak/NzIWGTOJAjuZhzSLXi7+5+UXzV9mN8Xwys+ESlIExecpwlRSjGleDx0IDRzlxBLGtbAfoXzENONoSyzbhrzFPpZJ67zmuTXv9qJabxRdlcgxOSFnxCOXpE5uSIM0CSf35Ik8kxfn0Xl13pz3+eiKU+wckV9wPr4BmlOehw==</latexit><latexit sha1_base64="sEv3PB8usjsiC7ZJjz3QI7sc4UY=">AAACEXicdVDLSsNAFJ34rPVVdelmsAiuSiKCLgtuXFawD2hDmUxv2qGTSZy5EUroV7hwq5/hTtz6BX6Fv+CkzUJbPTBwOOfey5kTJFIYdN1PZ2V1bX1js7RV3t7Z3duvHBy2TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYyvc7/9ANqIWN3hJAE/YkMlQsEZWsnvRQxHiFkCMJ72K1W35s5Al4lXkCop0OhXvnqDmKcRKOSSGdP13AT9jGkUXMK03EsNJIyP2RC6lioWgfGzWegpPbXKgIaxtk8hnak/NzIWGTOJAjuZhzSLXi7+5+UXzV9mN8Xwys+ESlIExecpwlRSjGleDx0IDRzlxBLGtbAfoXzENONoSyzbhrzFPpZJ67zmuTXv9qJabxRdlcgxOSFnxCOXpE5uSIM0CSf35Ik8kxfn0Xl13pz3+eiKU+wckV9wPr4BmlOehw==</latexit><latexit sha1_base64="sEv3PB8usjsiC7ZJjz3QI7sc4UY=">AAACEXicdVDLSsNAFJ34rPVVdelmsAiuSiKCLgtuXFawD2hDmUxv2qGTSZy5EUroV7hwq5/hTtz6BX6Fv+CkzUJbPTBwOOfey5kTJFIYdN1PZ2V1bX1js7RV3t7Z3duvHBy2TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYyvc7/9ANqIWN3hJAE/YkMlQsEZWsnvRQxHiFkCMJ72K1W35s5Al4lXkCop0OhXvnqDmKcRKOSSGdP13AT9jGkUXMK03EsNJIyP2RC6lioWgfGzWegpPbXKgIaxtk8hnak/NzIWGTOJAjuZhzSLXi7+5+UXzV9mN8Xwys+ESlIExecpwlRSjGleDx0IDRzlxBLGtbAfoXzENONoSyzbhrzFPpZJ67zmuTXv9qJabxRdlcgxOSFnxCOXpE5uSIM0CSf35Ik8kxfn0Xl13pz3+eiKU+wckV9wPr4BmlOehw==</latexit><latexit sha1_base64="sEv3PB8usjsiC7ZJjz3QI7sc4UY=">AAACEXicdVDLSsNAFJ34rPVVdelmsAiuSiKCLgtuXFawD2hDmUxv2qGTSZy5EUroV7hwq5/hTtz6BX6Fv+CkzUJbPTBwOOfey5kTJFIYdN1PZ2V1bX1js7RV3t7Z3duvHBy2TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYyvc7/9ANqIWN3hJAE/YkMlQsEZWsnvRQxHiFkCMJ72K1W35s5Al4lXkCop0OhXvnqDmKcRKOSSGdP13AT9jGkUXMK03EsNJIyP2RC6lioWgfGzWegpPbXKgIaxtk8hnak/NzIWGTOJAjuZhzSLXi7+5+UXzV9mN8Xwys+ESlIExecpwlRSjGleDx0IDRzlxBLGtbAfoXzENONoSyzbhrzFPpZJ67zmuTXv9qJabxRdlcgxOSFnxCOXpE5uSIM0CSf35Ik8kxfn0Xl13pz3+eiKU+wckV9wPr4BmlOehw==</latexit>

What about               ?insert
<latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit>

remove min
<latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit>



Binary Heap
We will now see a way to implement a minimum priority queue 
using a binary heap.  

insert
<latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit>

peek
<latexit sha1_base64="sEv3PB8usjsiC7ZJjz3QI7sc4UY=">AAACEXicdVDLSsNAFJ34rPVVdelmsAiuSiKCLgtuXFawD2hDmUxv2qGTSZy5EUroV7hwq5/hTtz6BX6Fv+CkzUJbPTBwOOfey5kTJFIYdN1PZ2V1bX1js7RV3t7Z3duvHBy2TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYyvc7/9ANqIWN3hJAE/YkMlQsEZWsnvRQxHiFkCMJ72K1W35s5Al4lXkCop0OhXvnqDmKcRKOSSGdP13AT9jGkUXMK03EsNJIyP2RC6lioWgfGzWegpPbXKgIaxtk8hnak/NzIWGTOJAjuZhzSLXi7+5+UXzV9mN8Xwys+ESlIExecpwlRSjGleDx0IDRzlxBLGtbAfoXzENONoSyzbhrzFPpZJ67zmuTXv9qJabxRdlcgxOSFnxCOXpE5uSIM0CSf35Ik8kxfn0Xl13pz3+eiKU+wckV9wPr4BmlOehw==</latexit><latexit sha1_base64="sEv3PB8usjsiC7ZJjz3QI7sc4UY=">AAACEXicdVDLSsNAFJ34rPVVdelmsAiuSiKCLgtuXFawD2hDmUxv2qGTSZy5EUroV7hwq5/hTtz6BX6Fv+CkzUJbPTBwOOfey5kTJFIYdN1PZ2V1bX1js7RV3t7Z3duvHBy2TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYyvc7/9ANqIWN3hJAE/YkMlQsEZWsnvRQxHiFkCMJ72K1W35s5Al4lXkCop0OhXvnqDmKcRKOSSGdP13AT9jGkUXMK03EsNJIyP2RC6lioWgfGzWegpPbXKgIaxtk8hnak/NzIWGTOJAjuZhzSLXi7+5+UXzV9mN8Xwys+ESlIExecpwlRSjGleDx0IDRzlxBLGtbAfoXzENONoSyzbhrzFPpZJ67zmuTXv9qJabxRdlcgxOSFnxCOXpE5uSIM0CSf35Ik8kxfn0Xl13pz3+eiKU+wckV9wPr4BmlOehw==</latexit><latexit sha1_base64="sEv3PB8usjsiC7ZJjz3QI7sc4UY=">AAACEXicdVDLSsNAFJ34rPVVdelmsAiuSiKCLgtuXFawD2hDmUxv2qGTSZy5EUroV7hwq5/hTtz6BX6Fv+CkzUJbPTBwOOfey5kTJFIYdN1PZ2V1bX1js7RV3t7Z3duvHBy2TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYyvc7/9ANqIWN3hJAE/YkMlQsEZWsnvRQxHiFkCMJ72K1W35s5Al4lXkCop0OhXvnqDmKcRKOSSGdP13AT9jGkUXMK03EsNJIyP2RC6lioWgfGzWegpPbXKgIaxtk8hnak/NzIWGTOJAjuZhzSLXi7+5+UXzV9mN8Xwys+ESlIExecpwlRSjGleDx0IDRzlxBLGtbAfoXzENONoSyzbhrzFPpZJ67zmuTXv9qJabxRdlcgxOSFnxCOXpE5uSIM0CSf35Ik8kxfn0Xl13pz3+eiKU+wckV9wPr4BmlOehw==</latexit><latexit sha1_base64="sEv3PB8usjsiC7ZJjz3QI7sc4UY=">AAACEXicdVDLSsNAFJ34rPVVdelmsAiuSiKCLgtuXFawD2hDmUxv2qGTSZy5EUroV7hwq5/hTtz6BX6Fv+CkzUJbPTBwOOfey5kTJFIYdN1PZ2V1bX1js7RV3t7Z3duvHBy2TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYyvc7/9ANqIWN3hJAE/YkMlQsEZWsnvRQxHiFkCMJ72K1W35s5Al4lXkCop0OhXvnqDmKcRKOSSGdP13AT9jGkUXMK03EsNJIyP2RC6lioWgfGzWegpPbXKgIaxtk8hnak/NzIWGTOJAjuZhzSLXi7+5+UXzV9mN8Xwys+ESlIExecpwlRSjGleDx0IDRzlxBLGtbAfoXzENONoSyzbhrzFPpZJ67zmuTXv9qJabxRdlcgxOSFnxCOXpE5uSIM0CSf35Ik8kxfn0Xl13pz3+eiKU+wckV9wPr4BmlOehw==</latexit>

O(n)
<latexit sha1_base64="klBQLSdJrsrMgOptjwm9ba5CUMM=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA76U2GzM4uM7NCCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYng2rjup7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXWd+6wGV5rG8N+ME/YgOJA85oyaTbivyrFcqu1V3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxp9QZTgTOC12U40JZSM6wI6lkkao/cns1ik5tUqfhLGyJQ2ZqT8nJjTSehwFtjOiZqgXvUz8z8s26r/MTmrCK3/CZZIalGx+RZgKYmKSpUL6XCEzYmwJZYrbRwgbUkWZsdkVbULeYh7LpHle9dyqd3dRrtXzrApwDCdQAQ8uoQY3UIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb93HmbA=</latexit><latexit sha1_base64="klBQLSdJrsrMgOptjwm9ba5CUMM=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA76U2GzM4uM7NCCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYng2rjup7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXWd+6wGV5rG8N+ME/YgOJA85oyaTbivyrFcqu1V3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxp9QZTgTOC12U40JZSM6wI6lkkao/cns1ik5tUqfhLGyJQ2ZqT8nJjTSehwFtjOiZqgXvUz8z8s26r/MTmrCK3/CZZIalGx+RZgKYmKSpUL6XCEzYmwJZYrbRwgbUkWZsdkVbULeYh7LpHle9dyqd3dRrtXzrApwDCdQAQ8uoQY3UIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb93HmbA=</latexit><latexit sha1_base64="klBQLSdJrsrMgOptjwm9ba5CUMM=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA76U2GzM4uM7NCCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYng2rjup7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXWd+6wGV5rG8N+ME/YgOJA85oyaTbivyrFcqu1V3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxp9QZTgTOC12U40JZSM6wI6lkkao/cns1ik5tUqfhLGyJQ2ZqT8nJjTSehwFtjOiZqgXvUz8z8s26r/MTmrCK3/CZZIalGx+RZgKYmKSpUL6XCEzYmwJZYrbRwgbUkWZsdkVbULeYh7LpHle9dyqd3dRrtXzrApwDCdQAQ8uoQY3UIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb93HmbA=</latexit><latexit sha1_base64="klBQLSdJrsrMgOptjwm9ba5CUMM=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA76U2GzM4uM7NCCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYng2rjup7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsYXWd+6wGV5rG8N+ME/YgOJA85oyaTbivyrFcqu1V3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxp9QZTgTOC12U40JZSM6wI6lkkao/cns1ik5tUqfhLGyJQ2ZqT8nJjTSehwFtjOiZqgXvUz8z8s26r/MTmrCK3/CZZIalGx+RZgKYmKSpUL6XCEzYmwJZYrbRwgbUkWZsdkVbULeYh7LpHle9dyqd3dRrtXzrApwDCdQAQ8uoQY3UIcGMBjCEzzDi/PovDpvzvu8dcXJZ47gF5yPb93HmbA=</latexit>

This uses space           and implements               and                        in 
                time,  and            in           time.*O(log n)

<latexit sha1_base64="Dz68Y41V5LzlWlW3mJqLO5n7B/Y=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHgzgnlIsoTZyWwyZHZmmZkVwpJv8OBVP8ObePUb/Ap/wdlkD5poQUNR1d10VxBzpo3rfjqFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxleZ336gSjMp7swkpn6Eh4KFjGBjpfubao/LIRKn/XLFrbkzoGXi5aQCORr98ldvIEkSUWEIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVU4IhqP50dPEUnVhmgUCpbwqCZ+nMixZHWkyiwnRE2I73oZeJ/XrZR/2V2ExNe+ikTcWKoIPMrwoQjI1EWDRowRYnhE0swUcw+gsgIK0yMDbBkE/IW81gmrbOa59a82/NKvZFnVYQjOIYqeHABdbiGBjSBQARP8AwvzqPz6rw57/PWgpPPHMIvOB/fd4CboA==</latexit><latexit sha1_base64="Dz68Y41V5LzlWlW3mJqLO5n7B/Y=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHgzgnlIsoTZyWwyZHZmmZkVwpJv8OBVP8ObePUb/Ap/wdlkD5poQUNR1d10VxBzpo3rfjqFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxleZ336gSjMp7swkpn6Eh4KFjGBjpfubao/LIRKn/XLFrbkzoGXi5aQCORr98ldvIEkSUWEIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVU4IhqP50dPEUnVhmgUCpbwqCZ+nMixZHWkyiwnRE2I73oZeJ/XrZR/2V2ExNe+ikTcWKoIPMrwoQjI1EWDRowRYnhE0swUcw+gsgIK0yMDbBkE/IW81gmrbOa59a82/NKvZFnVYQjOIYqeHABdbiGBjSBQARP8AwvzqPz6rw57/PWgpPPHMIvOB/fd4CboA==</latexit><latexit sha1_base64="Dz68Y41V5LzlWlW3mJqLO5n7B/Y=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHgzgnlIsoTZyWwyZHZmmZkVwpJv8OBVP8ObePUb/Ap/wdlkD5poQUNR1d10VxBzpo3rfjqFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxleZ336gSjMp7swkpn6Eh4KFjGBjpfubao/LIRKn/XLFrbkzoGXi5aQCORr98ldvIEkSUWEIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVU4IhqP50dPEUnVhmgUCpbwqCZ+nMixZHWkyiwnRE2I73oZeJ/XrZR/2V2ExNe+ikTcWKoIPMrwoQjI1EWDRowRYnhE0swUcw+gsgIK0yMDbBkE/IW81gmrbOa59a82/NKvZFnVYQjOIYqeHABdbiGBjSBQARP8AwvzqPz6rw57/PWgpPPHMIvOB/fd4CboA==</latexit><latexit sha1_base64="Dz68Y41V5LzlWlW3mJqLO5n7B/Y=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHgzgnlIsoTZyWwyZHZmmZkVwpJv8OBVP8ObePUb/Ap/wdlkD5poQUNR1d10VxBzpo3rfjqFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxleZ336gSjMp7swkpn6Eh4KFjGBjpfubao/LIRKn/XLFrbkzoGXi5aQCORr98ldvIEkSUWEIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVU4IhqP50dPEUnVhmgUCpbwqCZ+nMixZHWkyiwnRE2I73oZeJ/XrZR/2V2ExNe+ikTcWKoIPMrwoQjI1EWDRowRYnhE0swUcw+gsgIK0yMDbBkE/IW81gmrbOa59a82/NKvZFnVYQjOIYqeHABdbiGBjSBQARP8AwvzqPz6rw57/PWgpPPHMIvOB/fd4CboA==</latexit>

O(1)
<latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit><latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit><latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit><latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit>

*Assuming we know the number of elements      in advance.  n
<latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit><latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit><latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit><latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit>

remove min
<latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit>

Can you hope to do                and                        in            time?insert
<latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit> O(1)

<latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit><latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit><latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit><latexit sha1_base64="NS7W6QjpbibOmumtFVV3N6C5330=">AAACCHicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAF29GMA9IljA7mU2GzM4uM71CCPkBD171M7yJV//Cr/AXnE32oIkWNBRV3U13BYkUBl3301lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6DrzWw9cGxGrexwn3I/oQIlQMIqZdFvxznqlslt1ZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugv6EahRM8mmxmxqeUDaiA96xVNGIG38yu3VKTq3SJ2GsbSkkM/XnxIRGxoyjwHZGFIdm0cvE/7xso/nL7KQYXvkToZIUuWLzK8JUEoxJlgrpC80ZyrEllGlhHyFsSDVlaLMr2oS8xTyWSfO86rlV7+6iXKvnWRXgGE6gAh5cQg1uoA4NYDCEJ3iGF+fReXXenPd564qTzxzBLzgf33otmXM=</latexit>

remove min
<latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit>



Binary Heap
We will now see a way to implement a minimum priority queue 
using a binary heap.  

A binary heap is a binary tree with nodes storing keys and additionally:  

We maintain that it is a complete binary tree.

We maintain that it has the heap property.



Complete binary tree
In a complete binary tree, every layer is totally filled except possibly the 
bottom one, which is filled from the left.  

complete not complete not complete



Complete binary tree

What is the minimum number of nodes in a binary tree of height    ?h
<latexit sha1_base64="l5zZUEJlte8TecuT1+sAksLeX/4=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6XmeFCpujV3DrJKvIJUoUBjUPnqD2OWRigNE1Trnucmxs+oMpwJnJX7qcaEsgkdYc9SSSPUfjY/dEbOrTIkYaxsSUPm6s+JjEZaT6PAdkbUjPWyl4v/eflG/ZfZS01442dcJqlByRZXhKkgJiZ5JGTIFTIjppZQprh9hLAxVZQZG1zZJuQt57FK2pc1z615zatqvVFkVYJTOIML8OAa6nAHDWgBA4QneIYX59F5dd6c90XrmlPMnMAvOB/fXp6Y7A==</latexit><latexit sha1_base64="l5zZUEJlte8TecuT1+sAksLeX/4=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6XmeFCpujV3DrJKvIJUoUBjUPnqD2OWRigNE1Trnucmxs+oMpwJnJX7qcaEsgkdYc9SSSPUfjY/dEbOrTIkYaxsSUPm6s+JjEZaT6PAdkbUjPWyl4v/eflG/ZfZS01442dcJqlByRZXhKkgJiZ5JGTIFTIjppZQprh9hLAxVZQZG1zZJuQt57FK2pc1z615zatqvVFkVYJTOIML8OAa6nAHDWgBA4QneIYX59F5dd6c90XrmlPMnMAvOB/fXp6Y7A==</latexit><latexit sha1_base64="l5zZUEJlte8TecuT1+sAksLeX/4=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6XmeFCpujV3DrJKvIJUoUBjUPnqD2OWRigNE1Trnucmxs+oMpwJnJX7qcaEsgkdYc9SSSPUfjY/dEbOrTIkYaxsSUPm6s+JjEZaT6PAdkbUjPWyl4v/eflG/ZfZS01442dcJqlByRZXhKkgJiZ5JGTIFTIjppZQprh9hLAxVZQZG1zZJuQt57FK2pc1z615zatqvVFkVYJTOIML8OAa6nAHDWgBA4QneIYX59F5dd6c90XrmlPMnMAvOB/fXp6Y7A==</latexit><latexit sha1_base64="l5zZUEJlte8TecuT1+sAksLeX/4=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6XmeFCpujV3DrJKvIJUoUBjUPnqD2OWRigNE1Trnucmxs+oMpwJnJX7qcaEsgkdYc9SSSPUfjY/dEbOrTIkYaxsSUPm6s+JjEZaT6PAdkbUjPWyl4v/eflG/ZfZS01442dcJqlByRZXhKkgJiZ5JGTIFTIjppZQprh9hLAxVZQZG1zZJuQt57FK2pc1z615zatqvVFkVYJTOIML8OAa6nAHDWgBA4QneIYX59F5dd6c90XrmlPMnMAvOB/fXp6Y7A==</latexit>

The minimum is when there is just a single node on 
the bottom level.  

The number of nodes is                              .

A complete binary tree with     nodes has height             .blog nc
<latexit sha1_base64="gft5qeSNwnydLKtyT3lqpnGT5SA=">AAACHHicdVDLSgMxFL1TX7W+RgU3boJFcFVmRNBlwY3LCvYBnaFk0kwbmkmGJCOU2l9x4VY/w524FfwKf8F0Ogtt9axOzrn3cnKilDNtPO/TKa2srq1vlDcrW9s7u3vu/kFLy0wR2iSSS9WJsKacCdo0zHDaSRXFScRpOxpdz/z2PVWaSXFnxikNEzwQLGYEGyv13KOAx1xKhQIuB0igQOXPnlv1al4OtEz8glShQKPnfgV9SbKECkM41rrre6kJJ1gZRjidVoJM0xSTER7QrqUCJ1SHkzz/FJ1apY9imyKWwqBc/bkxwYnW4ySykwk2Q73ozcT/vNlF/ZfZzUx8FU6YSDNDBZmniDOOjESzplCfKUoMH1uCiWL2I4gMscLE2D4rtiF/sY9l0jqv+V7Nv72o1htFV2U4hhM4Ax8uoQ430IAmEHiAJ3iGF+fReXXenPf5aMkpdg7hF5yPbw1qoc0=</latexit><latexit sha1_base64="gft5qeSNwnydLKtyT3lqpnGT5SA=">AAACHHicdVDLSgMxFL1TX7W+RgU3boJFcFVmRNBlwY3LCvYBnaFk0kwbmkmGJCOU2l9x4VY/w524FfwKf8F0Ogtt9axOzrn3cnKilDNtPO/TKa2srq1vlDcrW9s7u3vu/kFLy0wR2iSSS9WJsKacCdo0zHDaSRXFScRpOxpdz/z2PVWaSXFnxikNEzwQLGYEGyv13KOAx1xKhQIuB0igQOXPnlv1al4OtEz8glShQKPnfgV9SbKECkM41rrre6kJJ1gZRjidVoJM0xSTER7QrqUCJ1SHkzz/FJ1apY9imyKWwqBc/bkxwYnW4ySykwk2Q73ozcT/vNlF/ZfZzUx8FU6YSDNDBZmniDOOjESzplCfKUoMH1uCiWL2I4gMscLE2D4rtiF/sY9l0jqv+V7Nv72o1htFV2U4hhM4Ax8uoQ430IAmEHiAJ3iGF+fReXXenPf5aMkpdg7hF5yPbw1qoc0=</latexit><latexit sha1_base64="gft5qeSNwnydLKtyT3lqpnGT5SA=">AAACHHicdVDLSgMxFL1TX7W+RgU3boJFcFVmRNBlwY3LCvYBnaFk0kwbmkmGJCOU2l9x4VY/w524FfwKf8F0Ogtt9axOzrn3cnKilDNtPO/TKa2srq1vlDcrW9s7u3vu/kFLy0wR2iSSS9WJsKacCdo0zHDaSRXFScRpOxpdz/z2PVWaSXFnxikNEzwQLGYEGyv13KOAx1xKhQIuB0igQOXPnlv1al4OtEz8glShQKPnfgV9SbKECkM41rrre6kJJ1gZRjidVoJM0xSTER7QrqUCJ1SHkzz/FJ1apY9imyKWwqBc/bkxwYnW4ySykwk2Q73ozcT/vNlF/ZfZzUx8FU6YSDNDBZmniDOOjESzplCfKUoMH1uCiWL2I4gMscLE2D4rtiF/sY9l0jqv+V7Nv72o1htFV2U4hhM4Ax8uoQ430IAmEHiAJ3iGF+fReXXenPf5aMkpdg7hF5yPbw1qoc0=</latexit><latexit sha1_base64="gft5qeSNwnydLKtyT3lqpnGT5SA=">AAACHHicdVDLSgMxFL1TX7W+RgU3boJFcFVmRNBlwY3LCvYBnaFk0kwbmkmGJCOU2l9x4VY/w524FfwKf8F0Ogtt9axOzrn3cnKilDNtPO/TKa2srq1vlDcrW9s7u3vu/kFLy0wR2iSSS9WJsKacCdo0zHDaSRXFScRpOxpdz/z2PVWaSXFnxikNEzwQLGYEGyv13KOAx1xKhQIuB0igQOXPnlv1al4OtEz8glShQKPnfgV9SbKECkM41rrre6kJJ1gZRjidVoJM0xSTER7QrqUCJ1SHkzz/FJ1apY9imyKWwqBc/bkxwYnW4ySykwk2Q73ozcT/vNlF/ZfZzUx8FU6YSDNDBZmniDOOjESzplCfKUoMH1uCiWL2I4gMscLE2D4rtiF/sY9l0jqv+V7Nv72o1htFV2U4hhM4Ax8uoQ430IAmEHiAJ3iGF+fReXXenPf5aMkpdg7hF5yPbw1qoc0=</latexit>

n
<latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit><latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit><latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit><latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit>

1 +
h�1X

i=0

2i = 2h

<latexit sha1_base64="CnOdT5yJxceXxp9zcpmbaWM529g=">AAACI3icdVDLSgMxFM34rPU16lKEYBEEsUyKoJtCwY3LCvYB7XTIpJlOaOZBkhHKMCu/xYVb/Qx34saF3+AvmGlnoa0euJfDOfeG3OPGnEllWR/G0vLK6tp6aaO8ubW9s2vu7bdllAhCWyTikei6WFLOQtpSTHHajQXFgctpxx1f537nngrJovBOTWJqB3gUMo8RrLTkmEfoDPZlEjgpq1vZIPXPUQZrAwbruvuOWbGq1hRwkaCCVECBpmN+9YcRSQIaKsKxlD1kxcpOsVCMcJqV+4mkMSZjPKI9TUMcUGmn0zMyeKKVIfQioStUcKr+3EhxIOUkcPVkgJUv571c/M/LX5R/mb1EeVd2ysI4UTQks194CYcqgnlgcMgEJYpPNMFEMH0IJD4WmCgda1knhObzWCTtWhVZVXR7UWk0i6xK4BAcg1OAwCVogBvQBC1AwAN4As/gxXg0Xo034302umQUOwfgF4zPb3QiotE=</latexit><latexit sha1_base64="CnOdT5yJxceXxp9zcpmbaWM529g=">AAACI3icdVDLSgMxFM34rPU16lKEYBEEsUyKoJtCwY3LCvYB7XTIpJlOaOZBkhHKMCu/xYVb/Qx34saF3+AvmGlnoa0euJfDOfeG3OPGnEllWR/G0vLK6tp6aaO8ubW9s2vu7bdllAhCWyTikei6WFLOQtpSTHHajQXFgctpxx1f537nngrJovBOTWJqB3gUMo8RrLTkmEfoDPZlEjgpq1vZIPXPUQZrAwbruvuOWbGq1hRwkaCCVECBpmN+9YcRSQIaKsKxlD1kxcpOsVCMcJqV+4mkMSZjPKI9TUMcUGmn0zMyeKKVIfQioStUcKr+3EhxIOUkcPVkgJUv571c/M/LX5R/mb1EeVd2ysI4UTQks194CYcqgnlgcMgEJYpPNMFEMH0IJD4WmCgda1knhObzWCTtWhVZVXR7UWk0i6xK4BAcg1OAwCVogBvQBC1AwAN4As/gxXg0Xo034302umQUOwfgF4zPb3QiotE=</latexit><latexit sha1_base64="CnOdT5yJxceXxp9zcpmbaWM529g=">AAACI3icdVDLSgMxFM34rPU16lKEYBEEsUyKoJtCwY3LCvYB7XTIpJlOaOZBkhHKMCu/xYVb/Qx34saF3+AvmGlnoa0euJfDOfeG3OPGnEllWR/G0vLK6tp6aaO8ubW9s2vu7bdllAhCWyTikei6WFLOQtpSTHHajQXFgctpxx1f537nngrJovBOTWJqB3gUMo8RrLTkmEfoDPZlEjgpq1vZIPXPUQZrAwbruvuOWbGq1hRwkaCCVECBpmN+9YcRSQIaKsKxlD1kxcpOsVCMcJqV+4mkMSZjPKI9TUMcUGmn0zMyeKKVIfQioStUcKr+3EhxIOUkcPVkgJUv571c/M/LX5R/mb1EeVd2ysI4UTQks194CYcqgnlgcMgEJYpPNMFEMH0IJD4WmCgda1knhObzWCTtWhVZVXR7UWk0i6xK4BAcg1OAwCVogBvQBC1AwAN4As/gxXg0Xo034302umQUOwfgF4zPb3QiotE=</latexit><latexit sha1_base64="CnOdT5yJxceXxp9zcpmbaWM529g=">AAACI3icdVDLSgMxFM34rPU16lKEYBEEsUyKoJtCwY3LCvYB7XTIpJlOaOZBkhHKMCu/xYVb/Qx34saF3+AvmGlnoa0euJfDOfeG3OPGnEllWR/G0vLK6tp6aaO8ubW9s2vu7bdllAhCWyTikei6WFLOQtpSTHHajQXFgctpxx1f537nngrJovBOTWJqB3gUMo8RrLTkmEfoDPZlEjgpq1vZIPXPUQZrAwbruvuOWbGq1hRwkaCCVECBpmN+9YcRSQIaKsKxlD1kxcpOsVCMcJqV+4mkMSZjPKI9TUMcUGmn0zMyeKKVIfQioStUcKr+3EhxIOUkcPVkgJUv571c/M/LX5R/mb1EeVd2ysI4UTQks194CYcqgnlgcMgEJYpPNMFEMH0IJD4WmCgda1knhObzWCTtWhVZVXR7UWk0i6xK4BAcg1OAwCVogBvQBC1AwAN4As/gxXg0Xo034302umQUOwfgF4zPb3QiotE=</latexit>



Heap property

Heap property: The key stored at each node is at most the keys of its children.

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

1
<latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

This guarantees that the minimum key is at 
the root.



Peek

We can immediately see how the peek function works in a binary heap.

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

1
<latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

Just observe the root!



3rd smallest element

What can we say about the location of the 3rd smallest element in a 
min binary heap?

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

1
<latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

If the depth of a vertex is     there must be 
at least      keys that are less than or 
equal to the key at the vertex.

k
<latexit sha1_base64="eyPh3u9Rs+KTsEdqnIBJuEbPXJM=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6XmZFCpujV3DrJKvIJUoUBjUPnqD2OWRigNE1Trnucmxs+oMpwJnJX7qcaEsgkdYc9SSSPUfjY/dEbOrTIkYaxsSUPm6s+JjEZaT6PAdkbUjPWyl4v/eflG/ZfZS01442dcJqlByRZXhKkgJiZ5JGTIFTIjppZQprh9hLAxVZQZG1zZJuQt57FK2pc1z615zatqvVFkVYJTOIML8OAa6nAHDWgBA4QneIYX59F5dd6c90XrmlPMnMAvOB/fY4GY7w==</latexit><latexit sha1_base64="eyPh3u9Rs+KTsEdqnIBJuEbPXJM=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6XmZFCpujV3DrJKvIJUoUBjUPnqD2OWRigNE1Trnucmxs+oMpwJnJX7qcaEsgkdYc9SSSPUfjY/dEbOrTIkYaxsSUPm6s+JjEZaT6PAdkbUjPWyl4v/eflG/ZfZS01442dcJqlByRZXhKkgJiZ5JGTIFTIjppZQprh9hLAxVZQZG1zZJuQt57FK2pc1z615zatqvVFkVYJTOIML8OAa6nAHDWgBA4QneIYX59F5dd6c90XrmlPMnMAvOB/fY4GY7w==</latexit><latexit sha1_base64="eyPh3u9Rs+KTsEdqnIBJuEbPXJM=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6XmZFCpujV3DrJKvIJUoUBjUPnqD2OWRigNE1Trnucmxs+oMpwJnJX7qcaEsgkdYc9SSSPUfjY/dEbOrTIkYaxsSUPm6s+JjEZaT6PAdkbUjPWyl4v/eflG/ZfZS01442dcJqlByRZXhKkgJiZ5JGTIFTIjppZQprh9hLAxVZQZG1zZJuQt57FK2pc1z615zatqvVFkVYJTOIML8OAa6nAHDWgBA4QneIYX59F5dd6c90XrmlPMnMAvOB/fY4GY7w==</latexit><latexit sha1_base64="eyPh3u9Rs+KTsEdqnIBJuEbPXJM=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6XmZFCpujV3DrJKvIJUoUBjUPnqD2OWRigNE1Trnucmxs+oMpwJnJX7qcaEsgkdYc9SSSPUfjY/dEbOrTIkYaxsSUPm6s+JjEZaT6PAdkbUjPWyl4v/eflG/ZfZS01442dcJqlByRZXhKkgJiZ5JGTIFTIjppZQprh9hLAxVZQZG1zZJuQt57FK2pc1z615zatqvVFkVYJTOIML8OAa6nAHDWgBA4QneIYX59F5dd6c90XrmlPMnMAvOB/fY4GY7w==</latexit>

k
<latexit sha1_base64="eyPh3u9Rs+KTsEdqnIBJuEbPXJM=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6XmZFCpujV3DrJKvIJUoUBjUPnqD2OWRigNE1Trnucmxs+oMpwJnJX7qcaEsgkdYc9SSSPUfjY/dEbOrTIkYaxsSUPm6s+JjEZaT6PAdkbUjPWyl4v/eflG/ZfZS01442dcJqlByRZXhKkgJiZ5JGTIFTIjppZQprh9hLAxVZQZG1zZJuQt57FK2pc1z615zatqvVFkVYJTOIML8OAa6nAHDWgBA4QneIYX59F5dd6c90XrmlPMnMAvOB/fY4GY7w==</latexit><latexit sha1_base64="eyPh3u9Rs+KTsEdqnIBJuEbPXJM=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6XmZFCpujV3DrJKvIJUoUBjUPnqD2OWRigNE1Trnucmxs+oMpwJnJX7qcaEsgkdYc9SSSPUfjY/dEbOrTIkYaxsSUPm6s+JjEZaT6PAdkbUjPWyl4v/eflG/ZfZS01442dcJqlByRZXhKkgJiZ5JGTIFTIjppZQprh9hLAxVZQZG1zZJuQt57FK2pc1z615zatqvVFkVYJTOIML8OAa6nAHDWgBA4QneIYX59F5dd6c90XrmlPMnMAvOB/fY4GY7w==</latexit><latexit sha1_base64="eyPh3u9Rs+KTsEdqnIBJuEbPXJM=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6XmZFCpujV3DrJKvIJUoUBjUPnqD2OWRigNE1Trnucmxs+oMpwJnJX7qcaEsgkdYc9SSSPUfjY/dEbOrTIkYaxsSUPm6s+JjEZaT6PAdkbUjPWyl4v/eflG/ZfZS01442dcJqlByRZXhKkgJiZ5JGTIFTIjppZQprh9hLAxVZQZG1zZJuQt57FK2pc1z615zatqvVFkVYJTOIML8OAa6nAHDWgBA4QneIYX59F5dd6c90XrmlPMnMAvOB/fY4GY7w==</latexit><latexit sha1_base64="eyPh3u9Rs+KTsEdqnIBJuEbPXJM=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6XmZFCpujV3DrJKvIJUoUBjUPnqD2OWRigNE1Trnucmxs+oMpwJnJX7qcaEsgkdYc9SSSPUfjY/dEbOrTIkYaxsSUPm6s+JjEZaT6PAdkbUjPWyl4v/eflG/ZfZS01442dcJqlByRZXhKkgJiZ5JGTIFTIjppZQprh9hLAxVZQZG1zZJuQt57FK2pc1z615zatqvVFkVYJTOIML8OAa6nAHDWgBA4QneIYX59F5dd6c90XrmlPMnMAvOB/fY4GY7w==</latexit>



Implementing a 
binary heap



Representing a binary tree
Binary heaps can be implemented with a vector.

We map the nodes of the tree to consecutive 
integers ordered by levels.

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>10

<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

1
<latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit>

2
<latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit>

3
<latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit>

4
<latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit>

5
<latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit>

6
<latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit>

7
<latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit>

8
<latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit>

The key of a node is stored at the 
corresponding index of the vector.

20
<latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit><latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit><latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit><latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 10

<latexit sha1_base64="2VUflloFvMaVSxp5qX6FeVUiOm8=">AAACBnicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cqthXaUDbbSbt0swm7G6GE3j141Z/hTbz6N/wV/gU3bQ7a6oOBx3szw8wLEsG1cd1Pp7Syura+Ud6sbG3v7O5V9w/aOk4VwxaLRazuA6pRcIktw43A+0QhjQKBnWB8lfudB1Sax/LOTBL0IzqUPOSMGivdem6/WnPr7gxkmXgFqUGBZr/61RvELI1QGiao1l3PTYyfUWU4Ezit9FKNCWVjOsSupZJGqP1sdumUnFhlQMJY2ZKGzNSfExmNtJ5Ege2MqBnpRS8X//Pyjfovs5ua8NLPuExSg5LNrwhTQUxM8kzIgCtkRkwsoUxx+whhI6ooMza5ik3IW8xjmbTP6p5b927Oa41mkVUZjuAYTsGDC2jANTShBQxCeIJneHEenVfnzXmft5acYuYQfsH5+AZ4aZjv</latexit><latexit sha1_base64="2VUflloFvMaVSxp5qX6FeVUiOm8=">AAACBnicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cqthXaUDbbSbt0swm7G6GE3j141Z/hTbz6N/wV/gU3bQ7a6oOBx3szw8wLEsG1cd1Pp7Syura+Ud6sbG3v7O5V9w/aOk4VwxaLRazuA6pRcIktw43A+0QhjQKBnWB8lfudB1Sax/LOTBL0IzqUPOSMGivdem6/WnPr7gxkmXgFqUGBZr/61RvELI1QGiao1l3PTYyfUWU4Ezit9FKNCWVjOsSupZJGqP1sdumUnFhlQMJY2ZKGzNSfExmNtJ5Ege2MqBnpRS8X//Pyjfovs5ua8NLPuExSg5LNrwhTQUxM8kzIgCtkRkwsoUxx+whhI6ooMza5ik3IW8xjmbTP6p5b927Oa41mkVUZjuAYTsGDC2jANTShBQxCeIJneHEenVfnzXmft5acYuYQfsH5+AZ4aZjv</latexit><latexit sha1_base64="2VUflloFvMaVSxp5qX6FeVUiOm8=">AAACBnicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cqthXaUDbbSbt0swm7G6GE3j141Z/hTbz6N/wV/gU3bQ7a6oOBx3szw8wLEsG1cd1Pp7Syura+Ud6sbG3v7O5V9w/aOk4VwxaLRazuA6pRcIktw43A+0QhjQKBnWB8lfudB1Sax/LOTBL0IzqUPOSMGivdem6/WnPr7gxkmXgFqUGBZr/61RvELI1QGiao1l3PTYyfUWU4Ezit9FKNCWVjOsSupZJGqP1sdumUnFhlQMJY2ZKGzNSfExmNtJ5Ege2MqBnpRS8X//Pyjfovs5ua8NLPuExSg5LNrwhTQUxM8kzIgCtkRkwsoUxx+whhI6ooMza5ik3IW8xjmbTP6p5b927Oa41mkVUZjuAYTsGDC2jANTShBQxCeIJneHEenVfnzXmft5acYuYQfsH5+AZ4aZjv</latexit><latexit sha1_base64="2VUflloFvMaVSxp5qX6FeVUiOm8=">AAACBnicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cqthXaUDbbSbt0swm7G6GE3j141Z/hTbz6N/wV/gU3bQ7a6oOBx3szw8wLEsG1cd1Pp7Syura+Ud6sbG3v7O5V9w/aOk4VwxaLRazuA6pRcIktw43A+0QhjQKBnWB8lfudB1Sax/LOTBL0IzqUPOSMGivdem6/WnPr7gxkmXgFqUGBZr/61RvELI1QGiao1l3PTYyfUWU4Ezit9FKNCWVjOsSupZJGqP1sdumUnFhlQMJY2ZKGzNSfExmNtJ5Ege2MqBnpRS8X//Pyjfovs5ua8NLPuExSg5LNrwhTQUxM8kzIgCtkRkwsoUxx+whhI6ooMza5ik3IW8xjmbTP6p5b927Oa41mkVUZjuAYTsGDC2jANTShBQxCeIJneHEenVfnzXmft5acYuYQfsH5+AZ4aZjv</latexit>

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

11
<latexit sha1_base64="nau/L1WobdNhGfz7dvso+pOeVWA=">AAACBnicdVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeCF49VbCu0S8mm2TY0myxJVihL7x686s/wJl79G/4K/4LZdg/a6oOBx3szw8wLE8GN9f1Pr7Syura+Ud6sbG3v7O5V9w/aRqWashZVQun7kBgmuGQty61g94lmJA4F64Tjq9zvPDBtuJJ3dpKwICZDySNOiXXSLcb9as2v+zOgZYILUoMCzX71qzdQNI2ZtFQQY7rYT2yQEW05FWxa6aWGJYSOyZB1HZUkZibIZpdO0YlTBihS2pW0aKb+nMhIbMwkDl1nTOzILHq5+J+XbzR/md3URpdBxmWSWibp/IooFcgqlGeCBlwzasXEEUI1d48gOiKaUOuSq7iE8GIey6R9Vsd+Hd+c1xrNIqsyHMExnAKGC2jANTShBRQieIJnePEevVfvzXuft5a8YuYQfsH7+AZ6Cpjw</latexit><latexit sha1_base64="nau/L1WobdNhGfz7dvso+pOeVWA=">AAACBnicdVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeCF49VbCu0S8mm2TY0myxJVihL7x686s/wJl79G/4K/4LZdg/a6oOBx3szw8wLE8GN9f1Pr7Syura+Ud6sbG3v7O5V9w/aRqWashZVQun7kBgmuGQty61g94lmJA4F64Tjq9zvPDBtuJJ3dpKwICZDySNOiXXSLcb9as2v+zOgZYILUoMCzX71qzdQNI2ZtFQQY7rYT2yQEW05FWxa6aWGJYSOyZB1HZUkZibIZpdO0YlTBihS2pW0aKb+nMhIbMwkDl1nTOzILHq5+J+XbzR/md3URpdBxmWSWibp/IooFcgqlGeCBlwzasXEEUI1d48gOiKaUOuSq7iE8GIey6R9Vsd+Hd+c1xrNIqsyHMExnAKGC2jANTShBRQieIJnePEevVfvzXuft5a8YuYQfsH7+AZ6Cpjw</latexit><latexit sha1_base64="nau/L1WobdNhGfz7dvso+pOeVWA=">AAACBnicdVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeCF49VbCu0S8mm2TY0myxJVihL7x686s/wJl79G/4K/4LZdg/a6oOBx3szw8wLE8GN9f1Pr7Syura+Ud6sbG3v7O5V9w/aRqWashZVQun7kBgmuGQty61g94lmJA4F64Tjq9zvPDBtuJJ3dpKwICZDySNOiXXSLcb9as2v+zOgZYILUoMCzX71qzdQNI2ZtFQQY7rYT2yQEW05FWxa6aWGJYSOyZB1HZUkZibIZpdO0YlTBihS2pW0aKb+nMhIbMwkDl1nTOzILHq5+J+XbzR/md3URpdBxmWSWibp/IooFcgqlGeCBlwzasXEEUI1d48gOiKaUOuSq7iE8GIey6R9Vsd+Hd+c1xrNIqsyHMExnAKGC2jANTShBRQieIJnePEevVfvzXuft5a8YuYQfsH7+AZ6Cpjw</latexit><latexit sha1_base64="nau/L1WobdNhGfz7dvso+pOeVWA=">AAACBnicdVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeCF49VbCu0S8mm2TY0myxJVihL7x686s/wJl79G/4K/4LZdg/a6oOBx3szw8wLE8GN9f1Pr7Syura+Ud6sbG3v7O5V9w/aRqWashZVQun7kBgmuGQty61g94lmJA4F64Tjq9zvPDBtuJJ3dpKwICZDySNOiXXSLcb9as2v+zOgZYILUoMCzX71qzdQNI2ZtFQQY7rYT2yQEW05FWxa6aWGJYSOyZB1HZUkZibIZpdO0YlTBihS2pW0aKb+nMhIbMwkDl1nTOzILHq5+J+XbzR/md3URpdBxmWSWibp/IooFcgqlGeCBlwzasXEEUI1d48gOiKaUOuSq7iE8GIey6R9Vsd+Hd+c1xrNIqsyHMExnAKGC2jANTShBRQieIJnePEevVfvzXuft5a8YuYQfsH7+AZ6Cpjw</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

22
<latexit sha1_base64="FN5Qj+p5toLbNVAxK3lSIiecpRk=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuarV+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxh/SpXhTOCs1Es1JpSN6RC7lkoaofan80tn5MwqAxLGypY0ZK7+nJjSSOtJFNjOiJqRXvYy8T8v26j/MrupCa/8KZdJalCyxRVhKoiJSZYJGXCFzIiJJZQpbh8hbEQVZcYmV7IJect5rJJWreq5Ve/2olJv5FkV4QRO4Rw8uIQ63EADmsAghCd4hhfn0Xl13pz3RWvByWeO4Recj299TZjy</latexit><latexit sha1_base64="FN5Qj+p5toLbNVAxK3lSIiecpRk=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuarV+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxh/SpXhTOCs1Es1JpSN6RC7lkoaofan80tn5MwqAxLGypY0ZK7+nJjSSOtJFNjOiJqRXvYy8T8v26j/MrupCa/8KZdJalCyxRVhKoiJSZYJGXCFzIiJJZQpbh8hbEQVZcYmV7IJect5rJJWreq5Ve/2olJv5FkV4QRO4Rw8uIQ63EADmsAghCd4hhfn0Xl13pz3RWvByWeO4Recj299TZjy</latexit><latexit sha1_base64="FN5Qj+p5toLbNVAxK3lSIiecpRk=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuarV+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxh/SpXhTOCs1Es1JpSN6RC7lkoaofan80tn5MwqAxLGypY0ZK7+nJjSSOtJFNjOiJqRXvYy8T8v26j/MrupCa/8KZdJalCyxRVhKoiJSZYJGXCFzIiJJZQpbh8hbEQVZcYmV7IJect5rJJWreq5Ve/2olJv5FkV4QRO4Rw8uIQ63EADmsAghCd4hhfn0Xl13pz3RWvByWeO4Recj299TZjy</latexit><latexit sha1_base64="FN5Qj+p5toLbNVAxK3lSIiecpRk=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuarV+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxh/SpXhTOCs1Es1JpSN6RC7lkoaofan80tn5MwqAxLGypY0ZK7+nJjSSOtJFNjOiJqRXvYy8T8v26j/MrupCa/8KZdJalCyxRVhKoiJSZYJGXCFzIiJJZQpbh8hbEQVZcYmV7IJect5rJJWreq5Ve/2olJv5FkV4QRO4Rw8uIQ63EADmsAghCd4hhfn0Xl13pz3RWvByWeO4Recj299TZjy</latexit>

We start from     for cleaner indexing.1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

1
<latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit> 2

<latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit>

3
<latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit>

4
<latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit>

5
<latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit>

6
<latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit>

7
<latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit> 8

<latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit>

0
<latexit sha1_base64="maEuMvTvrOxcG6oJGCG8sJ9o81M=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqYkGxRKyazVUcVyI7EuEym7NEHRRrroudGw0Rwks0RgUP/vDiCQhFZpwrFTPQbH2Uiw1I5zOCv1E0RiTCR7RnqECh1R56fzQGTwzyhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4Aomoe8Y4GrSLtsOsp1mpVS/WWaVByfgFJwDB1yBOrgFDdACBFDwCJ7As/VgvViv1tuiNWctZ47BL1jvX3a8mPU=</latexit><latexit sha1_base64="maEuMvTvrOxcG6oJGCG8sJ9o81M=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqYkGxRKyazVUcVyI7EuEym7NEHRRrroudGw0Rwks0RgUP/vDiCQhFZpwrFTPQbH2Uiw1I5zOCv1E0RiTCR7RnqECh1R56fzQGTwzyhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4Aomoe8Y4GrSLtsOsp1mpVS/WWaVByfgFJwDB1yBOrgFDdACBFDwCJ7As/VgvViv1tuiNWctZ47BL1jvX3a8mPU=</latexit><latexit sha1_base64="maEuMvTvrOxcG6oJGCG8sJ9o81M=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqYkGxRKyazVUcVyI7EuEym7NEHRRrroudGw0Rwks0RgUP/vDiCQhFZpwrFTPQbH2Uiw1I5zOCv1E0RiTCR7RnqECh1R56fzQGTwzyhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4Aomoe8Y4GrSLtsOsp1mpVS/WWaVByfgFJwDB1yBOrgFDdACBFDwCJ7As/VgvViv1tuiNWctZ47BL1jvX3a8mPU=</latexit><latexit sha1_base64="maEuMvTvrOxcG6oJGCG8sJ9o81M=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqYkGxRKyazVUcVyI7EuEym7NEHRRrroudGw0Rwks0RgUP/vDiCQhFZpwrFTPQbH2Uiw1I5zOCv1E0RiTCR7RnqECh1R56fzQGTwzyhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4Aomoe8Y4GrSLtsOsp1mpVS/WWaVByfgFJwDB1yBOrgFDdACBFDwCJ7As/VgvViv1tuiNWctZ47BL1jvX3a8mPU=</latexit>



Heap class
class Heap  
{ 
private: 
    std::vector<int> vec; 
    unsigned num_elements; 
   
public: 
   Heap(); 

    ~Heap(); 
     
    void insert(int key); 
    void remove_min(); 
    int peek(); 
};



3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>10

<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

1
<latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit>

2
<latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit>

3
<latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit>

4
<latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit>

5
<latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit>

6
<latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit>

7
<latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit>

8
<latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit>

20
<latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit><latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit><latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit><latexit sha1_base64="i3e9ot26gpEscBNoyEDNGGdMLNs=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuam6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYw/pcpwJnBW6qUaE8rGdIhdSyWNUPvT+aUzcmaVAQljZUsaMld/TkxppPUkCmxnRM1IL3uZ+J+XbdR/md3UhFf+lMskNSjZ4oowFcTEJMuEDLhCZsTEEsoUt48QNqKKMmOTK9mEvOU8VkmrVvXcqnd7Uak38qyKcAKncA4eXEIdbqABTWAQwhM8w4vz6Lw6b877orXg5DPH8AvOxzd6C5jw</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 10

<latexit sha1_base64="2VUflloFvMaVSxp5qX6FeVUiOm8=">AAACBnicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cqthXaUDbbSbt0swm7G6GE3j141Z/hTbz6N/wV/gU3bQ7a6oOBx3szw8wLEsG1cd1Pp7Syura+Ud6sbG3v7O5V9w/aOk4VwxaLRazuA6pRcIktw43A+0QhjQKBnWB8lfudB1Sax/LOTBL0IzqUPOSMGivdem6/WnPr7gxkmXgFqUGBZr/61RvELI1QGiao1l3PTYyfUWU4Ezit9FKNCWVjOsSupZJGqP1sdumUnFhlQMJY2ZKGzNSfExmNtJ5Ege2MqBnpRS8X//Pyjfovs5ua8NLPuExSg5LNrwhTQUxM8kzIgCtkRkwsoUxx+whhI6ooMza5ik3IW8xjmbTP6p5b927Oa41mkVUZjuAYTsGDC2jANTShBQxCeIJneHEenVfnzXmft5acYuYQfsH5+AZ4aZjv</latexit><latexit sha1_base64="2VUflloFvMaVSxp5qX6FeVUiOm8=">AAACBnicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cqthXaUDbbSbt0swm7G6GE3j141Z/hTbz6N/wV/gU3bQ7a6oOBx3szw8wLEsG1cd1Pp7Syura+Ud6sbG3v7O5V9w/aOk4VwxaLRazuA6pRcIktw43A+0QhjQKBnWB8lfudB1Sax/LOTBL0IzqUPOSMGivdem6/WnPr7gxkmXgFqUGBZr/61RvELI1QGiao1l3PTYyfUWU4Ezit9FKNCWVjOsSupZJGqP1sdumUnFhlQMJY2ZKGzNSfExmNtJ5Ege2MqBnpRS8X//Pyjfovs5ua8NLPuExSg5LNrwhTQUxM8kzIgCtkRkwsoUxx+whhI6ooMza5ik3IW8xjmbTP6p5b927Oa41mkVUZjuAYTsGDC2jANTShBQxCeIJneHEenVfnzXmft5acYuYQfsH5+AZ4aZjv</latexit><latexit sha1_base64="2VUflloFvMaVSxp5qX6FeVUiOm8=">AAACBnicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cqthXaUDbbSbt0swm7G6GE3j141Z/hTbz6N/wV/gU3bQ7a6oOBx3szw8wLEsG1cd1Pp7Syura+Ud6sbG3v7O5V9w/aOk4VwxaLRazuA6pRcIktw43A+0QhjQKBnWB8lfudB1Sax/LOTBL0IzqUPOSMGivdem6/WnPr7gxkmXgFqUGBZr/61RvELI1QGiao1l3PTYyfUWU4Ezit9FKNCWVjOsSupZJGqP1sdumUnFhlQMJY2ZKGzNSfExmNtJ5Ege2MqBnpRS8X//Pyjfovs5ua8NLPuExSg5LNrwhTQUxM8kzIgCtkRkwsoUxx+whhI6ooMza5ik3IW8xjmbTP6p5b927Oa41mkVUZjuAYTsGDC2jANTShBQxCeIJneHEenVfnzXmft5acYuYQfsH5+AZ4aZjv</latexit><latexit sha1_base64="2VUflloFvMaVSxp5qX6FeVUiOm8=">AAACBnicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cqthXaUDbbSbt0swm7G6GE3j141Z/hTbz6N/wV/gU3bQ7a6oOBx3szw8wLEsG1cd1Pp7Syura+Ud6sbG3v7O5V9w/aOk4VwxaLRazuA6pRcIktw43A+0QhjQKBnWB8lfudB1Sax/LOTBL0IzqUPOSMGivdem6/WnPr7gxkmXgFqUGBZr/61RvELI1QGiao1l3PTYyfUWU4Ezit9FKNCWVjOsSupZJGqP1sdumUnFhlQMJY2ZKGzNSfExmNtJ5Ege2MqBnpRS8X//Pyjfovs5ua8NLPuExSg5LNrwhTQUxM8kzIgCtkRkwsoUxx+whhI6ooMza5ik3IW8xjmbTP6p5b927Oa41mkVUZjuAYTsGDC2jANTShBQxCeIJneHEenVfnzXmft5acYuYQfsH5+AZ4aZjv</latexit>

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

11
<latexit sha1_base64="nau/L1WobdNhGfz7dvso+pOeVWA=">AAACBnicdVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeCF49VbCu0S8mm2TY0myxJVihL7x686s/wJl79G/4K/4LZdg/a6oOBx3szw8wLE8GN9f1Pr7Syura+Ud6sbG3v7O5V9w/aRqWashZVQun7kBgmuGQty61g94lmJA4F64Tjq9zvPDBtuJJ3dpKwICZDySNOiXXSLcb9as2v+zOgZYILUoMCzX71qzdQNI2ZtFQQY7rYT2yQEW05FWxa6aWGJYSOyZB1HZUkZibIZpdO0YlTBihS2pW0aKb+nMhIbMwkDl1nTOzILHq5+J+XbzR/md3URpdBxmWSWibp/IooFcgqlGeCBlwzasXEEUI1d48gOiKaUOuSq7iE8GIey6R9Vsd+Hd+c1xrNIqsyHMExnAKGC2jANTShBRQieIJnePEevVfvzXuft5a8YuYQfsH7+AZ6Cpjw</latexit><latexit sha1_base64="nau/L1WobdNhGfz7dvso+pOeVWA=">AAACBnicdVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeCF49VbCu0S8mm2TY0myxJVihL7x686s/wJl79G/4K/4LZdg/a6oOBx3szw8wLE8GN9f1Pr7Syura+Ud6sbG3v7O5V9w/aRqWashZVQun7kBgmuGQty61g94lmJA4F64Tjq9zvPDBtuJJ3dpKwICZDySNOiXXSLcb9as2v+zOgZYILUoMCzX71qzdQNI2ZtFQQY7rYT2yQEW05FWxa6aWGJYSOyZB1HZUkZibIZpdO0YlTBihS2pW0aKb+nMhIbMwkDl1nTOzILHq5+J+XbzR/md3URpdBxmWSWibp/IooFcgqlGeCBlwzasXEEUI1d48gOiKaUOuSq7iE8GIey6R9Vsd+Hd+c1xrNIqsyHMExnAKGC2jANTShBRQieIJnePEevVfvzXuft5a8YuYQfsH7+AZ6Cpjw</latexit><latexit sha1_base64="nau/L1WobdNhGfz7dvso+pOeVWA=">AAACBnicdVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeCF49VbCu0S8mm2TY0myxJVihL7x686s/wJl79G/4K/4LZdg/a6oOBx3szw8wLE8GN9f1Pr7Syura+Ud6sbG3v7O5V9w/aRqWashZVQun7kBgmuGQty61g94lmJA4F64Tjq9zvPDBtuJJ3dpKwICZDySNOiXXSLcb9as2v+zOgZYILUoMCzX71qzdQNI2ZtFQQY7rYT2yQEW05FWxa6aWGJYSOyZB1HZUkZibIZpdO0YlTBihS2pW0aKb+nMhIbMwkDl1nTOzILHq5+J+XbzR/md3URpdBxmWSWibp/IooFcgqlGeCBlwzasXEEUI1d48gOiKaUOuSq7iE8GIey6R9Vsd+Hd+c1xrNIqsyHMExnAKGC2jANTShBRQieIJnePEevVfvzXuft5a8YuYQfsH7+AZ6Cpjw</latexit><latexit sha1_base64="nau/L1WobdNhGfz7dvso+pOeVWA=">AAACBnicdVBNSwMxEJ2tX7V+VT16CRbBU9mIoMeCF49VbCu0S8mm2TY0myxJVihL7x686s/wJl79G/4K/4LZdg/a6oOBx3szw8wLE8GN9f1Pr7Syura+Ud6sbG3v7O5V9w/aRqWashZVQun7kBgmuGQty61g94lmJA4F64Tjq9zvPDBtuJJ3dpKwICZDySNOiXXSLcb9as2v+zOgZYILUoMCzX71qzdQNI2ZtFQQY7rYT2yQEW05FWxa6aWGJYSOyZB1HZUkZibIZpdO0YlTBihS2pW0aKb+nMhIbMwkDl1nTOzILHq5+J+XbzR/md3URpdBxmWSWibp/IooFcgqlGeCBlwzasXEEUI1d48gOiKaUOuSq7iE8GIey6R9Vsd+Hd+c1xrNIqsyHMExnAKGC2jANTShBRQieIJnePEevVfvzXuft5a8YuYQfsH7+AZ6Cpjw</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

22
<latexit sha1_base64="FN5Qj+p5toLbNVAxK3lSIiecpRk=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuarV+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxh/SpXhTOCs1Es1JpSN6RC7lkoaofan80tn5MwqAxLGypY0ZK7+nJjSSOtJFNjOiJqRXvYy8T8v26j/MrupCa/8KZdJalCyxRVhKoiJSZYJGXCFzIiJJZQpbh8hbEQVZcYmV7IJect5rJJWreq5Ve/2olJv5FkV4QRO4Rw8uIQ63EADmsAghCd4hhfn0Xl13pz3RWvByWeO4Recj299TZjy</latexit><latexit sha1_base64="FN5Qj+p5toLbNVAxK3lSIiecpRk=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuarV+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxh/SpXhTOCs1Es1JpSN6RC7lkoaofan80tn5MwqAxLGypY0ZK7+nJjSSOtJFNjOiJqRXvYy8T8v26j/MrupCa/8KZdJalCyxRVhKoiJSZYJGXCFzIiJJZQpbh8hbEQVZcYmV7IJect5rJJWreq5Ve/2olJv5FkV4QRO4Rw8uIQ63EADmsAghCd4hhfn0Xl13pz3RWvByWeO4Recj299TZjy</latexit><latexit sha1_base64="FN5Qj+p5toLbNVAxK3lSIiecpRk=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuarV+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxh/SpXhTOCs1Es1JpSN6RC7lkoaofan80tn5MwqAxLGypY0ZK7+nJjSSOtJFNjOiJqRXvYy8T8v26j/MrupCa/8KZdJalCyxRVhKoiJSZYJGXCFzIiJJZQpbh8hbEQVZcYmV7IJect5rJJWreq5Ve/2olJv5FkV4QRO4Rw8uIQ63EADmsAghCd4hhfn0Xl13pz3RWvByWeO4Recj299TZjy</latexit><latexit sha1_base64="FN5Qj+p5toLbNVAxK3lSIiecpRk=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx6jmAckS5id9CZDZmeXmVkhhNw9eNXP8CZe/Q2/wl9wNtmDJlrQUFR1N90VJIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+zvz2AyrNY3lvJgn6ER1KHnJGjZXuarV+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxh/SpXhTOCs1Es1JpSN6RC7lkoaofan80tn5MwqAxLGypY0ZK7+nJjSSOtJFNjOiJqRXvYy8T8v26j/MrupCa/8KZdJalCyxRVhKoiJSZYJGXCFzIiJJZQpbh8hbEQVZcYmV7IJect5rJJWreq5Ve/2olJv5FkV4QRO4Rw8uIQ63EADmsAghCd4hhfn0Xl13pz3RWvByWeO4Recj299TZjy</latexit>

unsigned left(unsigned i){ 
    return 2*i; 
} 

unsigned right(unsigned i){ 
    return 2*i+1; 
} 

unsigned parent(unsigned i){ 
    // floor(i/2)    
    return i >> 1; 
}

1
<latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit> 2

<latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit>

3
<latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit>

4
<latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit>

5
<latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit>

6
<latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit>

7
<latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit>

8
<latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit>0

<latexit sha1_base64="maEuMvTvrOxcG6oJGCG8sJ9o81M=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqYkGxRKyazVUcVyI7EuEym7NEHRRrroudGw0Rwks0RgUP/vDiCQhFZpwrFTPQbH2Uiw1I5zOCv1E0RiTCR7RnqECh1R56fzQGTwzyhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4Aomoe8Y4GrSLtsOsp1mpVS/WWaVByfgFJwDB1yBOrgFDdACBFDwCJ7As/VgvViv1tuiNWctZ47BL1jvX3a8mPU=</latexit><latexit sha1_base64="maEuMvTvrOxcG6oJGCG8sJ9o81M=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqYkGxRKyazVUcVyI7EuEym7NEHRRrroudGw0Rwks0RgUP/vDiCQhFZpwrFTPQbH2Uiw1I5zOCv1E0RiTCR7RnqECh1R56fzQGTwzyhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4Aomoe8Y4GrSLtsOsp1mpVS/WWaVByfgFJwDB1yBOrgFDdACBFDwCJ7As/VgvViv1tuiNWctZ47BL1jvX3a8mPU=</latexit><latexit sha1_base64="maEuMvTvrOxcG6oJGCG8sJ9o81M=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqYkGxRKyazVUcVyI7EuEym7NEHRRrroudGw0Rwks0RgUP/vDiCQhFZpwrFTPQbH2Uiw1I5zOCv1E0RiTCR7RnqECh1R56fzQGTwzyhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4Aomoe8Y4GrSLtsOsp1mpVS/WWaVByfgFJwDB1yBOrgFDdACBFDwCJ7As/VgvViv1tuiNWctZ47BL1jvX3a8mPU=</latexit><latexit sha1_base64="maEuMvTvrOxcG6oJGCG8sJ9o81M=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqYkGxRKyazVUcVyI7EuEym7NEHRRrroudGw0Rwks0RgUP/vDiCQhFZpwrFTPQbH2Uiw1I5zOCv1E0RiTCR7RnqECh1R56fzQGTwzyhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4Aomoe8Y4GrSLtsOsp1mpVS/WWaVByfgFJwDB1yBOrgFDdACBFDwCJ7As/VgvViv1tuiNWctZ47BL1jvX3a8mPU=</latexit>



Insert

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

1
<latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

Now let's see how to insert a key.

Say we want to insert 2.

To maintain a complete binary tree, we 
insert at the leftmost free slot in the 
bottom row. 2

<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

This might destroy the heap 
property.



Swim
To fix the heap property, we the inserted key "swims" up until it is 
at least its parent.

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

1
<latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

1
<latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit>
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<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>
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<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

Are we done?



Swim
To fix the heap property, we bubble the inserted key up until it is 
at least its parent.

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

1
<latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit> 7

<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

1
<latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

The heap property is now restored.



Swim: code
    void swim(unsigned i)
    {
        unsigned p = parent(i);
        while((p > 0) && (vec[i] < vec[p]))
        {
            std::swap(vec[i],vec[p]);
            // increment i and p
            i = p;
            p = parent(i);
        }
    }

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

1
<latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

1
<latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit><latexit sha1_base64="NPfzRKqrLMA+amSc8/H5cJVa9uo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekMiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwB4XZj2</latexit>

2
<latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit><latexit sha1_base64="nf+JhnWgCSjq77YFmJEiNtOLwJo=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkeFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF5/pj3</latexit>

3
<latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit><latexit sha1_base64="kUXorlCNTa2gWw2OLBnpT7Egw4g=">AAACBXicdVDLSgMxFM34rPVVdekmWARXQ6atY7sriOCyBfuAdiiZNNOGZjJDkhHK0LULt/oZ7sSt3+FX+Atm2goq9sCFwzn3Xu49fsyZ0gh9WGvrG5tb27md/O7e/sFh4ei4raJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nXsqFYvEnZ7G1AvxSLCAEayN1CwPCkVk12qo4rgQ2ZcIldyaIahcqroudGw0RxEs0RgUPvvDiCQhFZpwrFTPQbH2Uiw1I5zO8v1E0RiTCR7RnqECh1R56fzQGTw3yhAGkTQlNJyrPydSHCo1DX3TGWI9Vn+9TFzlZRvVf2Yv0UHVS5mIE00FWVwRJBzqCGaRwCGTlGg+NQQTycwjkIyxxESb4PImoe8Y4GrSLtkOsp1mpVi/WWaVA6fgDFwAB1yBOrgFDdACBFDwCJ7As/VgvViv1tuidc1azpyAX7DevwB7n5j4</latexit>

4
<latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit><latexit sha1_base64="2bR+IQk74qS55K1LTdWvXQiLQEw=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkZFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwF9QJj5</latexit>

5
<latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit><latexit sha1_base64="LRiWyfokucl0Wz+Rmmh9vctsyzU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1HdtdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkV1FqOzWDUEX5ZrrQsdGc5TAEs1B8bM/jEgSUqEJx0r1HBRrL8VSM8LprNBPFI0xmeAR7RkqcEiVl84PncEzowxhEElTQsO5+nMixaFS09A3nSHWY/XXy8RVXrZR/Wf2Eh3UvJSJONFUkMUVQcKhjmAWCRwySYnmU0Mwkcw8AskYS0y0Ca5gEvqOAa4md2XbQbbTqpQa18us8uAEnIJz4IBL0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/Qt+4Zj6</latexit>

6
<latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit><latexit sha1_base64="fC2sScSYD5iHadWqyArxJoS27Ks=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqekOiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+s8wqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCAgpj7</latexit>

7
<latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit><latexit sha1_base64="BSz32utfEOULVHUHnxu6DkR90UU=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1TttdQQSXLVhbaIeSSTNtaCYzJBmhDF27cKuf4U7c+h1+hb9gpq2gYg9cOJxz7+Xe48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHdypKJKFtEvFIdn2sKGeCtjXTnHZjSXHoc9rxJ1eZ37mnUrFI3OppTL0QjwQLGMHaSK3qoFhCdr2OKo4LkX2JUNmtG4IuyjXXhY6N5iiBJZqD4md/GJEkpEITjpXqOSjWXoqlZoTTWaGfKBpjMsEj2jNU4JAqL50fOoNnRhnCIJKmhIZz9edEikOlpqFvOkOsx+qvl4mrvGyj+s/sJTqoeSkTcaKpIIsrgoRDHcEsEjhkkhLNp4ZgIpl5BJIxlphoE1zBJPQdA1xN7sq2g2ynVSk1rpdZ5cEJOAXnwAFV0AA3oAnagAAKHsETeLYerBfr1XpbtOas5cwx+AXr/QuCI5j8</latexit>

8
<latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit><latexit sha1_base64="5Tm8NpQ7gm9GA4IRSdk+hDBqUyg=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2uIILLFuwD2qFk0kwbmskMSUYoQ9cu3OpnuBO3fodf4S+YaSuo2AMXDufce7n3+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5DrzO/dUKhaJOz2NqRfikWABI1gbqVkdFEvIrtVQxXEhsi8RKrs1Q9BFueq60LHRHCWwRGNQ/OwPI5KEVGjCsVI9B8XaS7HUjHA6K/QTRWNMJnhEe4YKHFLlpfNDZ/DMKEMYRNKU0HCu/pxIcajUNPRNZ4j1WP31MnGVl21U/5m9RAdVL2UiTjQVZHFFkHCoI5hFAodMUqL51BBMJDOPQDLGEhNtgiuYhL5jgKtJu2w7yHaalVL9ZplVHpyAU3AOHHAF6uAWNEALEEDBI3gCz9aD9WK9Wm+L1py1nDkGv2C9fwGDxJj9</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

9
<latexit sha1_base64="dlUvScf8qYOkPe1MJLCAS4N878I=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2u6MZlC/YB7VAyaaYNzWSGJCOUoWsXbvUz3Ilbv8Ov8BfMtBVU7IELh3Puvdx7/JgzpRH6sHJr6xubW/ntws7u3v5B8fCoraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nXsqFYvEnZ7G1AvxSLCAEayN1KwNiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+vcwqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCEfpj7</latexit><latexit sha1_base64="dlUvScf8qYOkPe1MJLCAS4N878I=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2u6MZlC/YB7VAyaaYNzWSGJCOUoWsXbvUz3Ilbv8Ov8BfMtBVU7IELh3Puvdx7/JgzpRH6sHJr6xubW/ntws7u3v5B8fCoraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nXsqFYvEnZ7G1AvxSLCAEayN1KwNiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+vcwqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCEfpj7</latexit><latexit sha1_base64="dlUvScf8qYOkPe1MJLCAS4N878I=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2u6MZlC/YB7VAyaaYNzWSGJCOUoWsXbvUz3Ilbv8Ov8BfMtBVU7IELh3Puvdx7/JgzpRH6sHJr6xubW/ntws7u3v5B8fCoraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nXsqFYvEnZ7G1AvxSLCAEayN1KwNiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+vcwqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCEfpj7</latexit><latexit sha1_base64="dlUvScf8qYOkPe1MJLCAS4N878I=">AAACBXicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2u6MZlC/YB7VAyaaYNzWSGJCOUoWsXbvUz3Ilbv8Ov8BfMtBVU7IELh3Puvdx7/JgzpRH6sHJr6xubW/ntws7u3v5B8fCoraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cpP5nXsqFYvEnZ7G1AvxSLCAEayN1KwNiiVk12qo4rgQ2ZcIld2aIeiiXHVd6NhojhJYojEofvaHEUlCKjThWKmeg2LtpVhqRjidFfqJojEmEzyiPUMFDqny0vmhM3hmlCEMImlKaDhXf06kOFRqGvqmM8R6rP56mbjKyzaq/8xeooOqlzIRJ5oKsrgiSDjUEcwigUMmKdF8aggmkplHIBljiYk2wRVMQt8xwNWkXbYdZDvNSql+vcwqD07AKTgHDrgCdXALGqAFCKDgETyBZ+vBerFerbdFa85azhyDX7DevwCEfpj7</latexit>

https://godbolt.org/z/cnc5P15a5



Insert: complexity
In insert we travel up the tree comparing a node with its parent, and 
exchanging them if the key of the node is smaller.

This is the value of using a complete binary tree: the height is                 .O(log n)
<latexit sha1_base64="Dz68Y41V5LzlWlW3mJqLO5n7B/Y=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHgzgnlIsoTZyWwyZHZmmZkVwpJv8OBVP8ObePUb/Ap/wdlkD5poQUNR1d10VxBzpo3rfjqFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxleZ336gSjMp7swkpn6Eh4KFjGBjpfubao/LIRKn/XLFrbkzoGXi5aQCORr98ldvIEkSUWEIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVU4IhqP50dPEUnVhmgUCpbwqCZ+nMixZHWkyiwnRE2I73oZeJ/XrZR/2V2ExNe+ikTcWKoIPMrwoQjI1EWDRowRYnhE0swUcw+gsgIK0yMDbBkE/IW81gmrbOa59a82/NKvZFnVYQjOIYqeHABdbiGBjSBQARP8AwvzqPz6rw57/PWgpPPHMIvOB/fd4CboA==</latexit><latexit sha1_base64="Dz68Y41V5LzlWlW3mJqLO5n7B/Y=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHgzgnlIsoTZyWwyZHZmmZkVwpJv8OBVP8ObePUb/Ap/wdlkD5poQUNR1d10VxBzpo3rfjqFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxleZ336gSjMp7swkpn6Eh4KFjGBjpfubao/LIRKn/XLFrbkzoGXi5aQCORr98ldvIEkSUWEIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVU4IhqP50dPEUnVhmgUCpbwqCZ+nMixZHWkyiwnRE2I73oZeJ/XrZR/2V2ExNe+ikTcWKoIPMrwoQjI1EWDRowRYnhE0swUcw+gsgIK0yMDbBkE/IW81gmrbOa59a82/NKvZFnVYQjOIYqeHABdbiGBjSBQARP8AwvzqPz6rw57/PWgpPPHMIvOB/fd4CboA==</latexit><latexit sha1_base64="Dz68Y41V5LzlWlW3mJqLO5n7B/Y=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHgzgnlIsoTZyWwyZHZmmZkVwpJv8OBVP8ObePUb/Ap/wdlkD5poQUNR1d10VxBzpo3rfjqFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxleZ336gSjMp7swkpn6Eh4KFjGBjpfubao/LIRKn/XLFrbkzoGXi5aQCORr98ldvIEkSUWEIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVU4IhqP50dPEUnVhmgUCpbwqCZ+nMixZHWkyiwnRE2I73oZeJ/XrZR/2V2ExNe+ikTcWKoIPMrwoQjI1EWDRowRYnhE0swUcw+gsgIK0yMDbBkE/IW81gmrbOa59a82/NKvZFnVYQjOIYqeHABdbiGBjSBQARP8AwvzqPz6rw57/PWgpPPHMIvOB/fd4CboA==</latexit><latexit sha1_base64="Dz68Y41V5LzlWlW3mJqLO5n7B/Y=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHgzgnlIsoTZyWwyZHZmmZkVwpJv8OBVP8ObePUb/Ap/wdlkD5poQUNR1d10VxBzpo3rfjqFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxleZ336gSjMp7swkpn6Eh4KFjGBjpfubao/LIRKn/XLFrbkzoGXi5aQCORr98ldvIEkSUWEIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVU4IhqP50dPEUnVhmgUCpbwqCZ+nMixZHWkyiwnRE2I73oZeJ/XrZR/2V2ExNe+ikTcWKoIPMrwoQjI1EWDRowRYnhE0swUcw+gsgIK0yMDbBkE/IW81gmrbOa59a82/NKvZFnVYQjOIYqeHABdbiGBjSBQARP8AwvzqPz6rw57/PWgpPPHMIvOB/fd4CboA==</latexit>

The number of iterations of the while loop is at most the height of the tree.

The body of the while loop takes constant time.



remove_min

To remove the root from the tree, we replace it with the rightmost element
of the bottom row.

This preserves the complete binary tree 
property, but again may destroy 
the heap property.

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

1
<latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit><latexit sha1_base64="vzPOPaMARHDfKoSP4SiuaiqZ0q8=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt6QwKJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZscllCX3HgFaTdqVMcJncXJQazWVWeTiBUzgHAlVowDU0oQUMfHiEJ3h2HpwX59V5W7TmnOXMMfyC8/4FjZeY/w==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>



remove_min

To remove the root from the tree, we replace it with the rightmost element
of the bottom row.

This preserves the complete binary tree 
property, but again may destroy 
the heap property.

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>



remove_min
To remove the root from the tree, we replace it with the rightmost element
of the bottom row.

This preserves the complete binary tree 
property, but again may destroy 
the heap property.

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

Now we need to restore the 
heap property.



Sink

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

While the key of the node is bigger than the minimum of the keys of its 
children, exchange it with the smaller child.

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>



Sink

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>10

<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

We keep bubbling down until the key of the node is at most that of its children.



Sink

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>10

<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

We keep bubbling down until the key of the node is at most that of its children.

Now we have restored the heap property.



Sink

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

Is it important that we exchange with the smaller child?

3
<latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit><latexit sha1_base64="hQqkpHN1o+dmDRdQE+E7Vx24pKk=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkoJrkFvHiMYh6QLGF2MpsMmX0wMyuEJXcPXvUzvIlXf8Ov8BecTSKomIKGoqq76S4vlkIbjD+cldW19Y3N3FZ+e2d3b79wcNjSUaIYb7JIRqrjUc2lCHnTCCN5J1acBp7kbW98lfnte660iMI7M4m5G9BhKHzBqLHS7Xm+XyjiEsaYEIIyQiqX2JJarVomVUQyy6IICzT6hc/eIGJJwEPDJNW6S3Bs3JQqI5jk03wv0TymbEyHvGtpSAOu3XR26RSdWmWA/EjZCg2aqT8nUhpoPQk82xlQM9J/vUxc5mUb9X9mNzF+1U1FGCeGh2x+hZ9IZCKUZYIGQnFm5MQSypSwjyA2oooyY5PLEvqOAS0nrXKJ4BK5uSjWG4uscnAMJ3AGBCpQh2toQBMY+PAIT/DsPDgvzqvzNm9dcRYzR/ALzvsXkNuZAQ==</latexit>

10
<latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit><latexit sha1_base64="CVquGIRGvdb2WUKOxOfxYH1t6/4=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjRPOAZAmzk9lkyOyDmVkhLPkAD171M7yJVz/Dr/AXnE0iqJiChqKqu+kuL5ZCG4w/nNza+sbmVn67sLO7t39QPDxq6yhRjLdYJCPV9ajmUoS8ZYSRvBsrTgNP8o43ucr8zj1XWkThnZnG3A3oKBS+YNRY6ZbgwqBYwmWMMSEEZYRUL7El9XqtQmqIZJZFCZZoDoqf/WHEkoCHhkmqdY/g2LgpVUYwyWeFfqJ5TNmEjnjP0pAGXLvp/NQZOrPKEPmRshUaNFd/TqQ00HoaeLYzoGas/3qZuMrLNur/zF5i/JqbijBODA/Z4go/kchEKAsFDYXizMipJZQpYR9BbEwVZcZGlyX0HQNaTdqVMsFlcnNRajSXWeXhBE7hHAhUoQHX0IQWMBjBIzzBs/PgvDivztuiNecsZ47hF5z3LwE6mTk=</latexit>

11
<latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit><latexit sha1_base64="9N/Vy1EnxD0qCeQiH6U/sbEUtdI=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt4QMiiVcxhgTQlBGSPUSW1Kv1yqkhkhmWZRgieag+NkfRiwJeGiYpFr3CI6Nm1JlBJN8VugnmseUTeiI9ywNacC1m84vnaEzqwyRHylboUFz9edESgOtp4FnOwNqxvqvl4mrvGyj/s/sJcavuakI48TwkC2u8BOJTISyTNBQKM6MnFpCmRL2EcTGVFFmbHIFm9B3DGg1aVfKBJfJzUWp0VxmlYcTOIVzIFCFBlxDE1rAwIdHeIJn58F5cV6dt0VrzlnOHMMvOO9fzR6ZJg==</latexit>

5
<latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit><latexit sha1_base64="6G9sxS4ewLYoQFa5pmCMaqEVpjU=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZmgJrkFvHhMwDwgWcLsZDYZMvtgZlYIS84evOpneBOvfodf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kJvM791xpEYV3ZhpzN6CjUPiCUWOl5tWgUMQljDEhBGWEVK6xJbVatUyqiGSWRRGWaAwKn/1hxJKAh4ZJqnWP4Ni4KVVGMMln+X6ieUzZhI54z9KQBly76fzQGTq3yhD5kbIVGjRXf06kNNB6Gni2M6BmrP96mbjKyzbq/8xeYvyqm4owTgwP2eIKP5HIRCiLBA2F4szIqSWUKWEfQWxMFWXGBpe3CX3HgFaTdrlEcIk0L4v1xjKrHJzCGVwAgQrU4RYa0AIGHB7hCZ6dB+fFeXXeFq1rznLmBH7Bef8CXp+Y7w==</latexit>

22
<latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit><latexit sha1_base64="QfK+jI0oM9x9nP2wnv5WYZvqfKY=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKt5XKoFjCZYwxIQRlhFQvsSX1eq1CaohklkUJlmgOip/9YcSSgIeGSap1j+DYuClVRjDJZ4V+onlM2YSOeM/SkAZcu+n80hk6s8oQ+ZGyFRo0V39OpDTQehp4tjOgZqz/epm4yss26v/MXmL8mpuKME4MD9niCj+RyEQoywQNheLMyKkllClhH0FsTBVlxiZXsAl9x4BWk3alTHCZ3FyUGs1lVnk4gVM4BwJVaMA1NKEFDHx4hCd4dh6cF+fVeVu05pzlzDH8gvP+BdBhmSg=</latexit>

20
<latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit><latexit sha1_base64="9N5ciF9LNvLEJFgV5JzTXbabraA=">AAACBnicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjFPOAZAmzk9lkyOyDmVkhLLl78Kqf4U28+ht+hb/gbBJBxRQ0FFXdTXd5sRTaYPzh5NbWNza38tuFnd29/YPi4VFbR4livMUiGamuRzWXIuQtI4zk3VhxGniSd7zJVeZ37rnSIgrvzDTmbkBHofAFo8ZKtxU8KJZwGWNMCEEZIdVLbEm9XquQGiKZZVGCJZqD4md/GLEk4KFhkmrdIzg2bkqVEUzyWaGfaB5TNqEj3rM0pAHXbjq/dIbOrDJEfqRshQbN1Z8TKQ20ngae7QyoGeu/Xiau8rKN+j+zlxi/5qYijBPDQ7a4wk8kMhHKMkFDoTgzcmoJZUrYRxAbU0WZsckVbELfMaDVpF0pE1wmNxelRnOZVR5O4BTOgUAVGnANTWgBAx8e4QmenQfnxXl13hatOWc5cwy/4Lx/Ac0fmSY=</latexit>

2
<latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit><latexit sha1_base64="4MAOVHMFaar3rNSOtShLs//b7WE=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ7PJkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0wfjDyW1sbm3v5HcLe/sHh0fF45OOjhLFeJtFMlI9j2ouRcjbRhjJe7HiNPAk73rTm8zv3nOlRRTemVnM3YCOQ+ELRo2VWpVhsYTLGGNCCMoIqV5jS+r1WoXUEMksixKs0BwWPwejiCUBDw2TVOs+wbFxU6qMYJLPC4NE85iyKR3zvqUhDbh208Whc3RhlRHyI2UrNGih/pxIaaD1LPBsZ0DNRP/1MnGdl23U/5n9xPg1NxVhnBgesuUVfiKRiVAWCRoJxZmRM0soU8I+gtiEKsqMDa5gE/qOAa0nnUqZ4DJpXZUazVVWeTiDc7gEAlVowC00oQ0MODzCEzw7D86L8+q8LVtzzmrmFH7Bef8CWbyY7A==</latexit>

7
<latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit><latexit sha1_base64="vDB6kdqHtN4TWQ8FghYM5S2nZBc=">AAACBXicdVDLSgNBEJyNrxhfUY9eBoPgKcwEMckt4MVjAuYByRJmJ73JkNkHM7NCWHL24FU/w5t49Tv8Cn/B2SSCiiloKKq6m+7yYim0IeTDyW1sbm3v5HcLe/sHh0fF45OOjhLFoc0jGamexzRIEULbCCOhFytggSeh601vMr97D0qLKLwzsxjcgI1D4QvOjJVa1WGxRMqEEEopzgitXhNL6vVahdYwzSyLElqhOSx+DkYRTwIIDZdM6z4lsXFTpozgEuaFQaIhZnzKxtC3NGQBaDddHDrHF1YZYT9StkKDF+rPiZQFWs8Cz3YGzEz0Xy8T13nZRv2f2U+MX3NTEcaJgZAvr/ATiU2Es0jwSCjgRs4sYVwJ+wjmE6YYNza4gk3oOwa8nnQqZUrKtHVVajRXWeXRGTpHl4iiKmqgW9REbcQRoEf0hJ6dB+fFeXXelq05ZzVzin7Bef8CYeGY8Q==</latexit>



remove_min: complexity

We do constant work comparing a node to its children and deciding 
if and with whom to swap.

O(log n)
<latexit sha1_base64="Dz68Y41V5LzlWlW3mJqLO5n7B/Y=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHgzgnlIsoTZyWwyZHZmmZkVwpJv8OBVP8ObePUb/Ap/wdlkD5poQUNR1d10VxBzpo3rfjqFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxleZ336gSjMp7swkpn6Eh4KFjGBjpfubao/LIRKn/XLFrbkzoGXi5aQCORr98ldvIEkSUWEIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVU4IhqP50dPEUnVhmgUCpbwqCZ+nMixZHWkyiwnRE2I73oZeJ/XrZR/2V2ExNe+ikTcWKoIPMrwoQjI1EWDRowRYnhE0swUcw+gsgIK0yMDbBkE/IW81gmrbOa59a82/NKvZFnVYQjOIYqeHABdbiGBjSBQARP8AwvzqPz6rw57/PWgpPPHMIvOB/fd4CboA==</latexit><latexit sha1_base64="Dz68Y41V5LzlWlW3mJqLO5n7B/Y=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHgzgnlIsoTZyWwyZHZmmZkVwpJv8OBVP8ObePUb/Ap/wdlkD5poQUNR1d10VxBzpo3rfjqFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxleZ336gSjMp7swkpn6Eh4KFjGBjpfubao/LIRKn/XLFrbkzoGXi5aQCORr98ldvIEkSUWEIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVU4IhqP50dPEUnVhmgUCpbwqCZ+nMixZHWkyiwnRE2I73oZeJ/XrZR/2V2ExNe+ikTcWKoIPMrwoQjI1EWDRowRYnhE0swUcw+gsgIK0yMDbBkE/IW81gmrbOa59a82/NKvZFnVYQjOIYqeHABdbiGBjSBQARP8AwvzqPz6rw57/PWgpPPHMIvOB/fd4CboA==</latexit><latexit sha1_base64="Dz68Y41V5LzlWlW3mJqLO5n7B/Y=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHgzgnlIsoTZyWwyZHZmmZkVwpJv8OBVP8ObePUb/Ap/wdlkD5poQUNR1d10VxBzpo3rfjqFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxleZ336gSjMp7swkpn6Eh4KFjGBjpfubao/LIRKn/XLFrbkzoGXi5aQCORr98ldvIEkSUWEIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVU4IhqP50dPEUnVhmgUCpbwqCZ+nMixZHWkyiwnRE2I73oZeJ/XrZR/2V2ExNe+ikTcWKoIPMrwoQjI1EWDRowRYnhE0swUcw+gsgIK0yMDbBkE/IW81gmrbOa59a82/NKvZFnVYQjOIYqeHABdbiGBjSBQARP8AwvzqPz6rw57/PWgpPPHMIvOB/fd4CboA==</latexit><latexit sha1_base64="Dz68Y41V5LzlWlW3mJqLO5n7B/Y=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHgzgnlIsoTZyWwyZHZmmZkVwpJv8OBVP8ObePUb/Ap/wdlkD5poQUNR1d10VxBzpo3rfjqFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxleZ336gSjMp7swkpn6Eh4KFjGBjpfubao/LIRKn/XLFrbkzoGXi5aQCORr98ldvIEkSUWEIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVU4IhqP50dPEUnVhmgUCpbwqCZ+nMixZHWkyiwnRE2I73oZeJ/XrZR/2V2ExNe+ikTcWKoIPMrwoQjI1EWDRowRYnhE0swUcw+gsgIK0yMDbBkE/IW81gmrbOa59a82/NKvZFnVYQjOIYqeHABdbiGBjSBQARP8AwvzqPz6rw57/PWgpPPHMIvOB/fd4CboA==</latexit>

The complexity of                        is similar to that of               .remove min
<latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit><latexit sha1_base64="WK7hO93I6RqEbnr540YZgdrwadQ=">AAACGnicdVC7SgNBFJ31GeMrPjqbxSBYhV0RtAzYWEYwD0iWZXZykwyZmV1m7gbikj+xsNXPsBNbG7/CX3A2SaGJHhg4nHPv5cyJEsENet6ns7K6tr6xWdgqbu/s7u2XDg4bJk41gzqLRaxbETUguII6chTQSjRQGQloRsOb3G+OQBseq3scJxBI2le8xxlFK4Wl446kOEDMNMh4BJ1QcjUJS2Wv4k3hLhN/TspkjlpY+up0Y5ZKUMgENabtewkGGdXImYBJsZMaSCgb0j60LVVUggmyafqJe2aVrtuLtX0K3an6cyOj0pixjOxkntUsern4n5dfNH+Z7RR710HGVZIiKDZL0UuFi7Gb9+R2uQaGYmwJZZrbj7hsQDVlaNss2ob8xT6WSeOi4nsV/+6yXK3NuyqQE3JKzolPrkiV3JIaqRNGHsgTeSYvzqPz6rw577PRFWe+c0R+wfn4BgWXoeY=</latexit> insert

<latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit><latexit sha1_base64="xlm5O9EXimpqpcHhm/3olnajqWY=">AAACFXicdVDLSsNAFJ34rPXRqEs3g0VwVRIRdFlw47KCfUBbymR60w6dTMLMjVBCv8OFW/0Md+LWtV/hLzhps9BWDwwczrl3OPcEiRQGPe/TWVvf2NzaLu2Ud/f2Dyru4VHLxKnm0OSxjHUnYAakUNBEgRI6iQYWBRLaweQm99sPoI2I1T1OE+hHbKREKDhDKw3cSi9iOEbMhDKgcTZwq17Nm4OuEr8gVVKgMXC/esOYpxEo5JIZ0/W9BPsZ0yi4hFm5lxpIGJ+wEXQtVSwC08/mwWf0zCpDGsbaPoV0rv7cyFhkzDQK7GQe0yx7ufifl/9o/jK7KYbXfXtwkiIovkgRppJiTPOK6FBo4CinljCuhT2E8jHTjKMtsmwb8pf7WCWti5rv1fy7y2q9UXRVIifklJwTn1yROrklDdIknKTkiTyTF+fReXXenPfF6JpT7ByTX3A+vgHyap+8</latexit>

The number of iterations is at most the height of the tree, which is                .



Using std::vector
Using std::vector makes inserting into the heap easy with via 

For our complexity analysis we have to remember that                 is not 
always a constant time operation.

push back
<latexit sha1_base64="ibzHbsmPC5KghxGuAYKRbD4/FDE=">AAACGXicdVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2hMl00g6dTMLMjRBCv8SFW/0Md+LWlV/hLzhps9BWDwwczrn3cuYEieAaHOfTqqytb2xuVbdrO7t7+wf24VFXx6mirENjEat+QDQTXLIOcBCsnyhGokCwXjC9KfzeA1Oax/IesoR5ERlLHnJKwEi+XR9GBCYAeZLqydAPCJ3OfLvhNJ058CpxS9JAJdq+/TUcxTSNmAQqiNYD10nAy4kCTgWb1YapZom5TMZsYKgkEdNePg8/w6dGGeEwVuZJwHP150ZOIq2zKDCTRVS97BXif15xUf9lDlIIr7ycyyQFJukiRZgKDDEuasIjrhgFkRlCqOLmI5hOiCIUTJk105C73Mcq6Z43Xafp3l00WtdlV1V0jE7QGXLRJWqhW9RGHURRhp7QM3qxHq1X6816X4xWrHKnjn7B+vgGAcShTQ==</latexit><latexit sha1_base64="ibzHbsmPC5KghxGuAYKRbD4/FDE=">AAACGXicdVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2hMl00g6dTMLMjRBCv8SFW/0Md+LWlV/hLzhps9BWDwwczrn3cuYEieAaHOfTqqytb2xuVbdrO7t7+wf24VFXx6mirENjEat+QDQTXLIOcBCsnyhGokCwXjC9KfzeA1Oax/IesoR5ERlLHnJKwEi+XR9GBCYAeZLqydAPCJ3OfLvhNJ058CpxS9JAJdq+/TUcxTSNmAQqiNYD10nAy4kCTgWb1YapZom5TMZsYKgkEdNePg8/w6dGGeEwVuZJwHP150ZOIq2zKDCTRVS97BXif15xUf9lDlIIr7ycyyQFJukiRZgKDDEuasIjrhgFkRlCqOLmI5hOiCIUTJk105C73Mcq6Z43Xafp3l00WtdlV1V0jE7QGXLRJWqhW9RGHURRhp7QM3qxHq1X6816X4xWrHKnjn7B+vgGAcShTQ==</latexit><latexit sha1_base64="ibzHbsmPC5KghxGuAYKRbD4/FDE=">AAACGXicdVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2hMl00g6dTMLMjRBCv8SFW/0Md+LWlV/hLzhps9BWDwwczrn3cuYEieAaHOfTqqytb2xuVbdrO7t7+wf24VFXx6mirENjEat+QDQTXLIOcBCsnyhGokCwXjC9KfzeA1Oax/IesoR5ERlLHnJKwEi+XR9GBCYAeZLqydAPCJ3OfLvhNJ058CpxS9JAJdq+/TUcxTSNmAQqiNYD10nAy4kCTgWb1YapZom5TMZsYKgkEdNePg8/w6dGGeEwVuZJwHP150ZOIq2zKDCTRVS97BXif15xUf9lDlIIr7ycyyQFJukiRZgKDDEuasIjrhgFkRlCqOLmI5hOiCIUTJk105C73Mcq6Z43Xafp3l00WtdlV1V0jE7QGXLRJWqhW9RGHURRhp7QM3qxHq1X6816X4xWrHKnjn7B+vgGAcShTQ==</latexit><latexit sha1_base64="ibzHbsmPC5KghxGuAYKRbD4/FDE=">AAACGXicdVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2hMl00g6dTMLMjRBCv8SFW/0Md+LWlV/hLzhps9BWDwwczrn3cuYEieAaHOfTqqytb2xuVbdrO7t7+wf24VFXx6mirENjEat+QDQTXLIOcBCsnyhGokCwXjC9KfzeA1Oax/IesoR5ERlLHnJKwEi+XR9GBCYAeZLqydAPCJ3OfLvhNJ058CpxS9JAJdq+/TUcxTSNmAQqiNYD10nAy4kCTgWb1YapZom5TMZsYKgkEdNePg8/w6dGGeEwVuZJwHP150ZOIq2zKDCTRVS97BXif15xUf9lDlIIr7ycyyQFJukiRZgKDDEuasIjrhgFkRlCqOLmI5hOiCIUTJk105C73Mcq6Z43Xafp3l00WtdlV1V0jE7QGXLRJWqhW9RGHURRhp7QM3qxHq1X6816X4xWrHKnjn7B+vgGAcShTQ==</latexit>

push back
<latexit sha1_base64="ibzHbsmPC5KghxGuAYKRbD4/FDE=">AAACGXicdVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2hMl00g6dTMLMjRBCv8SFW/0Md+LWlV/hLzhps9BWDwwczrn3cuYEieAaHOfTqqytb2xuVbdrO7t7+wf24VFXx6mirENjEat+QDQTXLIOcBCsnyhGokCwXjC9KfzeA1Oax/IesoR5ERlLHnJKwEi+XR9GBCYAeZLqydAPCJ3OfLvhNJ058CpxS9JAJdq+/TUcxTSNmAQqiNYD10nAy4kCTgWb1YapZom5TMZsYKgkEdNePg8/w6dGGeEwVuZJwHP150ZOIq2zKDCTRVS97BXif15xUf9lDlIIr7ycyyQFJukiRZgKDDEuasIjrhgFkRlCqOLmI5hOiCIUTJk105C73Mcq6Z43Xafp3l00WtdlV1V0jE7QGXLRJWqhW9RGHURRhp7QM3qxHq1X6816X4xWrHKnjn7B+vgGAcShTQ==</latexit><latexit sha1_base64="ibzHbsmPC5KghxGuAYKRbD4/FDE=">AAACGXicdVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2hMl00g6dTMLMjRBCv8SFW/0Md+LWlV/hLzhps9BWDwwczrn3cuYEieAaHOfTqqytb2xuVbdrO7t7+wf24VFXx6mirENjEat+QDQTXLIOcBCsnyhGokCwXjC9KfzeA1Oax/IesoR5ERlLHnJKwEi+XR9GBCYAeZLqydAPCJ3OfLvhNJ058CpxS9JAJdq+/TUcxTSNmAQqiNYD10nAy4kCTgWb1YapZom5TMZsYKgkEdNePg8/w6dGGeEwVuZJwHP150ZOIq2zKDCTRVS97BXif15xUf9lDlIIr7ycyyQFJukiRZgKDDEuasIjrhgFkRlCqOLmI5hOiCIUTJk105C73Mcq6Z43Xafp3l00WtdlV1V0jE7QGXLRJWqhW9RGHURRhp7QM3qxHq1X6816X4xWrHKnjn7B+vgGAcShTQ==</latexit><latexit sha1_base64="ibzHbsmPC5KghxGuAYKRbD4/FDE=">AAACGXicdVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2hMl00g6dTMLMjRBCv8SFW/0Md+LWlV/hLzhps9BWDwwczrn3cuYEieAaHOfTqqytb2xuVbdrO7t7+wf24VFXx6mirENjEat+QDQTXLIOcBCsnyhGokCwXjC9KfzeA1Oax/IesoR5ERlLHnJKwEi+XR9GBCYAeZLqydAPCJ3OfLvhNJ058CpxS9JAJdq+/TUcxTSNmAQqiNYD10nAy4kCTgWb1YapZom5TMZsYKgkEdNePg8/w6dGGeEwVuZJwHP150ZOIq2zKDCTRVS97BXif15xUf9lDlIIr7ycyyQFJukiRZgKDDEuasIjrhgFkRlCqOLmI5hOiCIUTJk105C73Mcq6Z43Xafp3l00WtdlV1V0jE7QGXLRJWqhW9RGHURRhp7QM3qxHq1X6816X4xWrHKnjn7B+vgGAcShTQ==</latexit><latexit sha1_base64="ibzHbsmPC5KghxGuAYKRbD4/FDE=">AAACGXicdVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2hMl00g6dTMLMjRBCv8SFW/0Md+LWlV/hLzhps9BWDwwczrn3cuYEieAaHOfTqqytb2xuVbdrO7t7+wf24VFXx6mirENjEat+QDQTXLIOcBCsnyhGokCwXjC9KfzeA1Oax/IesoR5ERlLHnJKwEi+XR9GBCYAeZLqydAPCJ3OfLvhNJ058CpxS9JAJdq+/TUcxTSNmAQqiNYD10nAy4kCTgWb1YapZom5TMZsYKgkEdNePg8/w6dGGeEwVuZJwHP150ZOIq2zKDCTRVS97BXif15xUf9lDlIIr7ycyyQFJukiRZgKDDEuasIjrhgFkRlCqOLmI5hOiCIUTJk105C73Mcq6Z43Xafp3l00WtdlV1V0jE7QGXLRJWqhW9RGHURRhp7QM3qxHq1X6816X4xWrHKnjn7B+vgGAcShTQ==</latexit>

When the vector reaches its capacity, the next push back is expensive as we 
have to allocate a new, bigger block of memory and transfer the elements 
into the new location.



Using std::vector
To do     push back operations still only takes time         .

We say that                has amortised complexity          .push back
<latexit sha1_base64="ibzHbsmPC5KghxGuAYKRbD4/FDE=">AAACGXicdVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2hMl00g6dTMLMjRBCv8SFW/0Md+LWlV/hLzhps9BWDwwczrn3cuYEieAaHOfTqqytb2xuVbdrO7t7+wf24VFXx6mirENjEat+QDQTXLIOcBCsnyhGokCwXjC9KfzeA1Oax/IesoR5ERlLHnJKwEi+XR9GBCYAeZLqydAPCJ3OfLvhNJ058CpxS9JAJdq+/TUcxTSNmAQqiNYD10nAy4kCTgWb1YapZom5TMZsYKgkEdNePg8/w6dGGeEwVuZJwHP150ZOIq2zKDCTRVS97BXif15xUf9lDlIIr7ycyyQFJukiRZgKDDEuasIjrhgFkRlCqOLmI5hOiCIUTJk105C73Mcq6Z43Xafp3l00WtdlV1V0jE7QGXLRJWqhW9RGHURRhp7QM3qxHq1X6816X4xWrHKnjn7B+vgGAcShTQ==</latexit><latexit sha1_base64="ibzHbsmPC5KghxGuAYKRbD4/FDE=">AAACGXicdVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2hMl00g6dTMLMjRBCv8SFW/0Md+LWlV/hLzhps9BWDwwczrn3cuYEieAaHOfTqqytb2xuVbdrO7t7+wf24VFXx6mirENjEat+QDQTXLIOcBCsnyhGokCwXjC9KfzeA1Oax/IesoR5ERlLHnJKwEi+XR9GBCYAeZLqydAPCJ3OfLvhNJ058CpxS9JAJdq+/TUcxTSNmAQqiNYD10nAy4kCTgWb1YapZom5TMZsYKgkEdNePg8/w6dGGeEwVuZJwHP150ZOIq2zKDCTRVS97BXif15xUf9lDlIIr7ycyyQFJukiRZgKDDEuasIjrhgFkRlCqOLmI5hOiCIUTJk105C73Mcq6Z43Xafp3l00WtdlV1V0jE7QGXLRJWqhW9RGHURRhp7QM3qxHq1X6816X4xWrHKnjn7B+vgGAcShTQ==</latexit><latexit sha1_base64="ibzHbsmPC5KghxGuAYKRbD4/FDE=">AAACGXicdVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2hMl00g6dTMLMjRBCv8SFW/0Md+LWlV/hLzhps9BWDwwczrn3cuYEieAaHOfTqqytb2xuVbdrO7t7+wf24VFXx6mirENjEat+QDQTXLIOcBCsnyhGokCwXjC9KfzeA1Oax/IesoR5ERlLHnJKwEi+XR9GBCYAeZLqydAPCJ3OfLvhNJ058CpxS9JAJdq+/TUcxTSNmAQqiNYD10nAy4kCTgWb1YapZom5TMZsYKgkEdNePg8/w6dGGeEwVuZJwHP150ZOIq2zKDCTRVS97BXif15xUf9lDlIIr7ycyyQFJukiRZgKDDEuasIjrhgFkRlCqOLmI5hOiCIUTJk105C73Mcq6Z43Xafp3l00WtdlV1V0jE7QGXLRJWqhW9RGHURRhp7QM3qxHq1X6816X4xWrHKnjn7B+vgGAcShTQ==</latexit><latexit sha1_base64="ibzHbsmPC5KghxGuAYKRbD4/FDE=">AAACGXicdVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2hMl00g6dTMLMjRBCv8SFW/0Md+LWlV/hLzhps9BWDwwczrn3cuYEieAaHOfTqqytb2xuVbdrO7t7+wf24VFXx6mirENjEat+QDQTXLIOcBCsnyhGokCwXjC9KfzeA1Oax/IesoR5ERlLHnJKwEi+XR9GBCYAeZLqydAPCJ3OfLvhNJ058CpxS9JAJdq+/TUcxTSNmAQqiNYD10nAy4kCTgWb1YapZom5TMZsYKgkEdNePg8/w6dGGeEwVuZJwHP150ZOIq2zKDCTRVS97BXif15xUf9lDlIIr7ycyyQFJukiRZgKDDEuasIjrhgFkRlCqOLmI5hOiCIUTJk105C73Mcq6Z43Xafp3l00WtdlV1V0jE7QGXLRJWqhW9RGHURRhp7QM3qxHq1X6816X4xWrHKnjn7B+vgGAcShTQ==</latexit>

This means that we cannot guarantee the insert operation takes                
time, but will have                amortised complexity.

n
<latexit sha1_base64="Nd+9L/xauaWhyUmPign9Be8Ue7o=">AAACBnicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cqthXaUDbbTbt0swm7E6GE3j141Z/hTbz6N/wV/gU3bQ7a6oOBx3szw8wLEikMuu6nU1pZXVvfKG9WtrZ3dveq+wdtE6ea8RaLZazvA2q4FIq3UKDk94nmNAok7wTjq9zvPHBtRKzucJJwP6JDJULBKFrpVpF+tebW3RnIMvEKUoMCzX71qzeIWRpxhUxSY7qem6CfUY2CST6t9FLDE8rGdMi7lioaceNns0un5MQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8NLPhEpS5IrNrwhTSTAmeSZkIDRnKCeWUKaFfYSwEdWUoU2uYhPyFvNYJu2zuufWvZvzWqNZZFWGIziGU/DgAhpwDU1oAYMQnuAZXpxH59V5c97nrSWnmDmEX3A+vgHB85kc</latexit><latexit sha1_base64="Nd+9L/xauaWhyUmPign9Be8Ue7o=">AAACBnicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cqthXaUDbbTbt0swm7E6GE3j141Z/hTbz6N/wV/gU3bQ7a6oOBx3szw8wLEikMuu6nU1pZXVvfKG9WtrZ3dveq+wdtE6ea8RaLZazvA2q4FIq3UKDk94nmNAok7wTjq9zvPHBtRKzucJJwP6JDJULBKFrpVpF+tebW3RnIMvEKUoMCzX71qzeIWRpxhUxSY7qem6CfUY2CST6t9FLDE8rGdMi7lioaceNns0un5MQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8NLPhEpS5IrNrwhTSTAmeSZkIDRnKCeWUKaFfYSwEdWUoU2uYhPyFvNYJu2zuufWvZvzWqNZZFWGIziGU/DgAhpwDU1oAYMQnuAZXpxH59V5c97nrSWnmDmEX3A+vgHB85kc</latexit><latexit sha1_base64="Nd+9L/xauaWhyUmPign9Be8Ue7o=">AAACBnicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cqthXaUDbbTbt0swm7E6GE3j141Z/hTbz6N/wV/gU3bQ7a6oOBx3szw8wLEikMuu6nU1pZXVvfKG9WtrZ3dveq+wdtE6ea8RaLZazvA2q4FIq3UKDk94nmNAok7wTjq9zvPHBtRKzucJJwP6JDJULBKFrpVpF+tebW3RnIMvEKUoMCzX71qzeIWRpxhUxSY7qem6CfUY2CST6t9FLDE8rGdMi7lioaceNns0un5MQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8NLPhEpS5IrNrwhTSTAmeSZkIDRnKCeWUKaFfYSwEdWUoU2uYhPyFvNYJu2zuufWvZvzWqNZZFWGIziGU/DgAhpwDU1oAYMQnuAZXpxH59V5c97nrSWnmDmEX3A+vgHB85kc</latexit><latexit sha1_base64="Nd+9L/xauaWhyUmPign9Be8Ue7o=">AAACBnicdVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cqthXaUDbbTbt0swm7E6GE3j141Z/hTbz6N/wV/gU3bQ7a6oOBx3szw8wLEikMuu6nU1pZXVvfKG9WtrZ3dveq+wdtE6ea8RaLZazvA2q4FIq3UKDk94nmNAok7wTjq9zvPHBtRKzucJJwP6JDJULBKFrpVpF+tebW3RnIMvEKUoMCzX71qzeIWRpxhUxSY7qem6CfUY2CST6t9FLDE8rGdMi7lioaceNns0un5MQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8NLPhEpS5IrNrwhTSTAmeSZkIDRnKCeWUKaFfYSwEdWUoU2uYhPyFvNYJu2zuufWvZvzWqNZZFWGIziGU/DgAhpwDU1oAYMQnuAZXpxH59V5c97nrSWnmDmEX3A+vgHB85kc</latexit>

O(n)
<latexit sha1_base64="5NYlEbtuvXguD1yQFUg6ZSMOPbA=">AAACCHicdVDLSgNBEOyJrxhfUY9eBoMQL2FXBD0GvAgejGAekCxhdjKbDJmdXWZmhbDkBzx41c/wJl79C7/CX3A22YMmWtBQVHU33eXHgmvjOJ+osLK6tr5R3Cxtbe/s7pX3D1o6ShRlTRqJSHV8opngkjUNN4J1YsVI6AvW9sdXmd9+YErzSN6bScy8kAwlDzglJpNuq/K0X644NWcGvEzcnFQgR6Nf/uoNIpqETBoqiNZd14mNlxJlOBVsWuolmsWEjsmQdS2VJGTaS2e3TvGJVQY4iJQtafBM/TmRklDrSejbzpCYkV70MvE/L9uo/zK7iQkuvZTLODFM0vkVQSKwiXCWCh5wxagRE0sIVdw+gumIKEKNza5kE3IX81gmrbOa69Tcu/NK/SbPqghHcAxVcOEC6nANDWgChRE8wTO8oEf0it7Q+7y1gPKZQ/gF9PEN3EaZqw==</latexit><latexit sha1_base64="5NYlEbtuvXguD1yQFUg6ZSMOPbA=">AAACCHicdVDLSgNBEOyJrxhfUY9eBoMQL2FXBD0GvAgejGAekCxhdjKbDJmdXWZmhbDkBzx41c/wJl79C7/CX3A22YMmWtBQVHU33eXHgmvjOJ+osLK6tr5R3Cxtbe/s7pX3D1o6ShRlTRqJSHV8opngkjUNN4J1YsVI6AvW9sdXmd9+YErzSN6bScy8kAwlDzglJpNuq/K0X644NWcGvEzcnFQgR6Nf/uoNIpqETBoqiNZd14mNlxJlOBVsWuolmsWEjsmQdS2VJGTaS2e3TvGJVQY4iJQtafBM/TmRklDrSejbzpCYkV70MvE/L9uo/zK7iQkuvZTLODFM0vkVQSKwiXCWCh5wxagRE0sIVdw+gumIKEKNza5kE3IX81gmrbOa69Tcu/NK/SbPqghHcAxVcOEC6nANDWgChRE8wTO8oEf0it7Q+7y1gPKZQ/gF9PEN3EaZqw==</latexit><latexit sha1_base64="5NYlEbtuvXguD1yQFUg6ZSMOPbA=">AAACCHicdVDLSgNBEOyJrxhfUY9eBoMQL2FXBD0GvAgejGAekCxhdjKbDJmdXWZmhbDkBzx41c/wJl79C7/CX3A22YMmWtBQVHU33eXHgmvjOJ+osLK6tr5R3Cxtbe/s7pX3D1o6ShRlTRqJSHV8opngkjUNN4J1YsVI6AvW9sdXmd9+YErzSN6bScy8kAwlDzglJpNuq/K0X644NWcGvEzcnFQgR6Nf/uoNIpqETBoqiNZd14mNlxJlOBVsWuolmsWEjsmQdS2VJGTaS2e3TvGJVQY4iJQtafBM/TmRklDrSejbzpCYkV70MvE/L9uo/zK7iQkuvZTLODFM0vkVQSKwiXCWCh5wxagRE0sIVdw+gumIKEKNza5kE3IX81gmrbOa69Tcu/NK/SbPqghHcAxVcOEC6nANDWgChRE8wTO8oEf0it7Q+7y1gPKZQ/gF9PEN3EaZqw==</latexit><latexit sha1_base64="5NYlEbtuvXguD1yQFUg6ZSMOPbA=">AAACCHicdVDLSgNBEOyJrxhfUY9eBoMQL2FXBD0GvAgejGAekCxhdjKbDJmdXWZmhbDkBzx41c/wJl79C7/CX3A22YMmWtBQVHU33eXHgmvjOJ+osLK6tr5R3Cxtbe/s7pX3D1o6ShRlTRqJSHV8opngkjUNN4J1YsVI6AvW9sdXmd9+YErzSN6bScy8kAwlDzglJpNuq/K0X644NWcGvEzcnFQgR6Nf/uoNIpqETBoqiNZd14mNlxJlOBVsWuolmsWEjsmQdS2VJGTaS2e3TvGJVQY4iJQtafBM/TmRklDrSejbzpCYkV70MvE/L9uo/zK7iQkuvZTLODFM0vkVQSKwiXCWCh5wxagRE0sIVdw+gumIKEKNza5kE3IX81gmrbOa69Tcu/NK/SbPqghHcAxVcOEC6nANDWgChRE8wTO8oEf0it7Q+7y1gPKZQ/gF9PEN3EaZqw==</latexit>

O(1)
<latexit sha1_base64="uzTJFwQ0rtZSFZEkZ846Y0ktj4M=">AAACCHicdVDLSgNBEOyJrxhfUY9eBoMQL2FXBD0GvAgejGAekCxhdjKbDJmdXWZmhbDkBzx41c/wJl79C7/CX3A22YMmWtBQVHU33eXHgmvjOJ+osLK6tr5R3Cxtbe/s7pX3D1o6ShRlTRqJSHV8opngkjUNN4J1YsVI6AvW9sdXmd9+YErzSN6bScy8kAwlDzglJpNuq+5pv1xxas4MeJm4OalAjka//NUbRDQJmTRUEK27rhMbLyXKcCrYtNRLNIsJHZMh61oqSci0l85uneITqwxwEClb0uCZ+nMiJaHWk9C3nSExI73oZeJ/XrZR/2V2ExNceimXcWKYpPMrgkRgE+EsFTzgilEjJpYQqrh9BNMRUYQam13JJuQu5rFMWmc116m5d+eV+k2eVRGO4Biq4MIF1OEaGtAECiN4gmd4QY/oFb2h93lrAeUzh/AL6OMbeKyZbg==</latexit><latexit sha1_base64="uzTJFwQ0rtZSFZEkZ846Y0ktj4M=">AAACCHicdVDLSgNBEOyJrxhfUY9eBoMQL2FXBD0GvAgejGAekCxhdjKbDJmdXWZmhbDkBzx41c/wJl79C7/CX3A22YMmWtBQVHU33eXHgmvjOJ+osLK6tr5R3Cxtbe/s7pX3D1o6ShRlTRqJSHV8opngkjUNN4J1YsVI6AvW9sdXmd9+YErzSN6bScy8kAwlDzglJpNuq+5pv1xxas4MeJm4OalAjka//NUbRDQJmTRUEK27rhMbLyXKcCrYtNRLNIsJHZMh61oqSci0l85uneITqwxwEClb0uCZ+nMiJaHWk9C3nSExI73oZeJ/XrZR/2V2ExNceimXcWKYpPMrgkRgE+EsFTzgilEjJpYQqrh9BNMRUYQam13JJuQu5rFMWmc116m5d+eV+k2eVRGO4Biq4MIF1OEaGtAECiN4gmd4QY/oFb2h93lrAeUzh/AL6OMbeKyZbg==</latexit><latexit sha1_base64="uzTJFwQ0rtZSFZEkZ846Y0ktj4M=">AAACCHicdVDLSgNBEOyJrxhfUY9eBoMQL2FXBD0GvAgejGAekCxhdjKbDJmdXWZmhbDkBzx41c/wJl79C7/CX3A22YMmWtBQVHU33eXHgmvjOJ+osLK6tr5R3Cxtbe/s7pX3D1o6ShRlTRqJSHV8opngkjUNN4J1YsVI6AvW9sdXmd9+YErzSN6bScy8kAwlDzglJpNuq+5pv1xxas4MeJm4OalAjka//NUbRDQJmTRUEK27rhMbLyXKcCrYtNRLNIsJHZMh61oqSci0l85uneITqwxwEClb0uCZ+nMiJaHWk9C3nSExI73oZeJ/XrZR/2V2ExNceimXcWKYpPMrgkRgE+EsFTzgilEjJpYQqrh9BNMRUYQam13JJuQu5rFMWmc116m5d+eV+k2eVRGO4Biq4MIF1OEaGtAECiN4gmd4QY/oFb2h93lrAeUzh/AL6OMbeKyZbg==</latexit><latexit sha1_base64="uzTJFwQ0rtZSFZEkZ846Y0ktj4M=">AAACCHicdVDLSgNBEOyJrxhfUY9eBoMQL2FXBD0GvAgejGAekCxhdjKbDJmdXWZmhbDkBzx41c/wJl79C7/CX3A22YMmWtBQVHU33eXHgmvjOJ+osLK6tr5R3Cxtbe/s7pX3D1o6ShRlTRqJSHV8opngkjUNN4J1YsVI6AvW9sdXmd9+YErzSN6bScy8kAwlDzglJpNuq+5pv1xxas4MeJm4OalAjka//NUbRDQJmTRUEK27rhMbLyXKcCrYtNRLNIsJHZMh61oqSci0l85uneITqwxwEClb0uCZ+nMiJaHWk9C3nSExI73oZeJ/XrZR/2V2ExNceimXcWKYpPMrgkRgE+EsFTzgilEjJpYQqrh9BNMRUYQam13JJuQu5rFMWmc116m5d+eV+k2eVRGO4Biq4MIF1OEaGtAECiN4gmd4QY/oFb2h93lrAeUzh/AL6OMbeKyZbg==</latexit>

O(log n)
<latexit sha1_base64="dLXNDJXZb3f8DIoXJ8rZZHAD62E=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvAgejGASJVnC7GQ2GTI7s8zMCmHJN3jwqp/hTbz6DX6Fv+BssgdNtKChqOpuuiuIOdPGdT+dwtLyyupacb20sbm1vVPe3WtpmShCm0Ryqe4CrClngjYNM5zexYriKOC0HYwuMr/9QJVmUtyacUz9CA8ECxnBxkr319UulwMkjnvliltzp0CLxMtJBXI0euWvbl+SJKLCEI617nhubPwUK8MIp5NSN9E0xmSEB7RjqcAR1X46PXiCjqzSR6FUtoRBU/XnRIojrcdRYDsjbIZ63svE/7xso/7L7CQmPPdTJuLEUEFmV4QJR0aiLBrUZ4oSw8eWYKKYfQSRIVaYGBtgySbkzeexSFonNc+teTenlfpVnlURDuAQquDBGdThEhrQBAIRPMEzvDiPzqvz5rzPWgtOPrMPv+B8fAN1/5ub</latexit><latexit sha1_base64="dLXNDJXZb3f8DIoXJ8rZZHAD62E=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvAgejGASJVnC7GQ2GTI7s8zMCmHJN3jwqp/hTbz6DX6Fv+BssgdNtKChqOpuuiuIOdPGdT+dwtLyyupacb20sbm1vVPe3WtpmShCm0Ryqe4CrClngjYNM5zexYriKOC0HYwuMr/9QJVmUtyacUz9CA8ECxnBxkr319UulwMkjnvliltzp0CLxMtJBXI0euWvbl+SJKLCEI617nhubPwUK8MIp5NSN9E0xmSEB7RjqcAR1X46PXiCjqzSR6FUtoRBU/XnRIojrcdRYDsjbIZ63svE/7xso/7L7CQmPPdTJuLEUEFmV4QJR0aiLBrUZ4oSw8eWYKKYfQSRIVaYGBtgySbkzeexSFonNc+teTenlfpVnlURDuAQquDBGdThEhrQBAIRPMEzvDiPzqvz5rzPWgtOPrMPv+B8fAN1/5ub</latexit><latexit sha1_base64="dLXNDJXZb3f8DIoXJ8rZZHAD62E=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvAgejGASJVnC7GQ2GTI7s8zMCmHJN3jwqp/hTbz6DX6Fv+BssgdNtKChqOpuuiuIOdPGdT+dwtLyyupacb20sbm1vVPe3WtpmShCm0Ryqe4CrClngjYNM5zexYriKOC0HYwuMr/9QJVmUtyacUz9CA8ECxnBxkr319UulwMkjnvliltzp0CLxMtJBXI0euWvbl+SJKLCEI617nhubPwUK8MIp5NSN9E0xmSEB7RjqcAR1X46PXiCjqzSR6FUtoRBU/XnRIojrcdRYDsjbIZ63svE/7xso/7L7CQmPPdTJuLEUEFmV4QJR0aiLBrUZ4oSw8eWYKKYfQSRIVaYGBtgySbkzeexSFonNc+teTenlfpVnlURDuAQquDBGdThEhrQBAIRPMEzvDiPzqvz5rzPWgtOPrMPv+B8fAN1/5ub</latexit><latexit sha1_base64="dLXNDJXZb3f8DIoXJ8rZZHAD62E=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvAgejGASJVnC7GQ2GTI7s8zMCmHJN3jwqp/hTbz6DX6Fv+BssgdNtKChqOpuuiuIOdPGdT+dwtLyyupacb20sbm1vVPe3WtpmShCm0Ryqe4CrClngjYNM5zexYriKOC0HYwuMr/9QJVmUtyacUz9CA8ECxnBxkr319UulwMkjnvliltzp0CLxMtJBXI0euWvbl+SJKLCEI617nhubPwUK8MIp5NSN9E0xmSEB7RjqcAR1X46PXiCjqzSR6FUtoRBU/XnRIojrcdRYDsjbIZ63svE/7xso/7L7CQmPPdTJuLEUEFmV4QJR0aiLBrUZ4oSw8eWYKKYfQSRIVaYGBtgySbkzeexSFonNc+teTenlfpVnlURDuAQquDBGdThEhrQBAIRPMEzvDiPzqvz5rzPWgtOPrMPv+B8fAN1/5ub</latexit>

O(log n)
<latexit sha1_base64="dLXNDJXZb3f8DIoXJ8rZZHAD62E=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvAgejGASJVnC7GQ2GTI7s8zMCmHJN3jwqp/hTbz6DX6Fv+BssgdNtKChqOpuuiuIOdPGdT+dwtLyyupacb20sbm1vVPe3WtpmShCm0Ryqe4CrClngjYNM5zexYriKOC0HYwuMr/9QJVmUtyacUz9CA8ECxnBxkr319UulwMkjnvliltzp0CLxMtJBXI0euWvbl+SJKLCEI617nhubPwUK8MIp5NSN9E0xmSEB7RjqcAR1X46PXiCjqzSR6FUtoRBU/XnRIojrcdRYDsjbIZ63svE/7xso/7L7CQmPPdTJuLEUEFmV4QJR0aiLBrUZ4oSw8eWYKKYfQSRIVaYGBtgySbkzeexSFonNc+teTenlfpVnlURDuAQquDBGdThEhrQBAIRPMEzvDiPzqvz5rzPWgtOPrMPv+B8fAN1/5ub</latexit><latexit sha1_base64="dLXNDJXZb3f8DIoXJ8rZZHAD62E=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvAgejGASJVnC7GQ2GTI7s8zMCmHJN3jwqp/hTbz6DX6Fv+BssgdNtKChqOpuuiuIOdPGdT+dwtLyyupacb20sbm1vVPe3WtpmShCm0Ryqe4CrClngjYNM5zexYriKOC0HYwuMr/9QJVmUtyacUz9CA8ECxnBxkr319UulwMkjnvliltzp0CLxMtJBXI0euWvbl+SJKLCEI617nhubPwUK8MIp5NSN9E0xmSEB7RjqcAR1X46PXiCjqzSR6FUtoRBU/XnRIojrcdRYDsjbIZ63svE/7xso/7L7CQmPPdTJuLEUEFmV4QJR0aiLBrUZ4oSw8eWYKKYfQSRIVaYGBtgySbkzeexSFonNc+teTenlfpVnlURDuAQquDBGdThEhrQBAIRPMEzvDiPzqvz5rzPWgtOPrMPv+B8fAN1/5ub</latexit><latexit sha1_base64="dLXNDJXZb3f8DIoXJ8rZZHAD62E=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvAgejGASJVnC7GQ2GTI7s8zMCmHJN3jwqp/hTbz6DX6Fv+BssgdNtKChqOpuuiuIOdPGdT+dwtLyyupacb20sbm1vVPe3WtpmShCm0Ryqe4CrClngjYNM5zexYriKOC0HYwuMr/9QJVmUtyacUz9CA8ECxnBxkr319UulwMkjnvliltzp0CLxMtJBXI0euWvbl+SJKLCEI617nhubPwUK8MIp5NSN9E0xmSEB7RjqcAR1X46PXiCjqzSR6FUtoRBU/XnRIojrcdRYDsjbIZ63svE/7xso/7L7CQmPPdTJuLEUEFmV4QJR0aiLBrUZ4oSw8eWYKKYfQSRIVaYGBtgySbkzeexSFonNc+teTenlfpVnlURDuAQquDBGdThEhrQBAIRPMEzvDiPzqvz5rzPWgtOPrMPv+B8fAN1/5ub</latexit><latexit sha1_base64="dLXNDJXZb3f8DIoXJ8rZZHAD62E=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvAgejGASJVnC7GQ2GTI7s8zMCmHJN3jwqp/hTbz6DX6Fv+BssgdNtKChqOpuuiuIOdPGdT+dwtLyyupacb20sbm1vVPe3WtpmShCm0Ryqe4CrClngjYNM5zexYriKOC0HYwuMr/9QJVmUtyacUz9CA8ECxnBxkr319UulwMkjnvliltzp0CLxMtJBXI0euWvbl+SJKLCEI617nhubPwUK8MIp5NSN9E0xmSEB7RjqcAR1X46PXiCjqzSR6FUtoRBU/XnRIojrcdRYDsjbIZ63svE/7xso/7L7CQmPPdTJuLEUEFmV4QJR0aiLBrUZ4oSw8eWYKKYfQSRIVaYGBtgySbkzeexSFonNc+teTenlfpVnlURDuAQquDBGdThEhrQBAIRPMEzvDiPzqvz5rzPWgtOPrMPv+B8fAN1/5ub</latexit>



Heap: summary

operation cost
insert O(log n) amortised

remove min O(log n) worst-case
peek O(1) worst-case

<latexit sha1_base64="Mn+uKnBazretUVDh0M245B6XKn0="></latexit><latexit sha1_base64="Mn+uKnBazretUVDh0M245B6XKn0="></latexit><latexit sha1_base64="Mn+uKnBazretUVDh0M245B6XKn0="></latexit><latexit sha1_base64="Mn+uKnBazretUVDh0M245B6XKn0="></latexit>


