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1.  

i) X has range { 1,0,1}− . We obtain the probability masses by summing 

appropriate probabilities from the joint probability mass function. For 

example, ( 0)P X =  is obtained by summing the probabilities that ( , )X Y  

takes the ordered pairs (0,0),(0,1),(0, 1),(0,2),(0, 2) and (0,3).− − These 

sum to 0.1 0.02 0.02 0.05 0.09 0.075 0.355+ + + + + =  

Overall, we have 
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ii) 
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iii) ( ) (( , ) (0,0)) (( , ) ( 1, 1)) (( , ) (1,1))P X Y P X Y P X Y P X Y= = = + = − − + =  

0.1 0.1 0.05 0.25= + + = . 

We therefore have, that  
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Together, this gives 
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iv) ( 1) 0.31P X = − =  hence, for example,  

(( , ) ( 1, 1))
( 1| 1)

0.31

P X Y
P Y X

= − −
= − = − =  

 

hence 
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v) 
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2. i) 
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 iii)  

To calculate ( 1)P y x−  , we can either evaluate  
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