
Chapter 2-Section 2.1 

As the one dimensional random variable took us from the C    to A    sample space so 
are the two random variables taking us from the two dimensional space C    to a 
dimensional  space A    . 
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For  ,f x y  to be a pdf  we need   

1.  , 0f x y   

2.  , 1
x y

f x y for discrete     and      , 1f x y dxdy for continuous
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Example 2:     2 2

, 4 ; 0 0x yf x y x ye e x and y         

1.  , 0f x y   
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 Given the joint pdf  ,f x y , the marginal pdfs of   X and Y are : 
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Example 3:  Marginal pdfs for a discrete random variable. 

Y  
  1 2 3  f x  

X  1 1
10  1

10  2
10  4

10  

2 1
10  2

10  3
10  6

10  
 f y   2

10  3
10  5

10   
 

a. Find the marginal pdfs of X and Y. 

X  f x   Y   f y  

1 4
10   1 2

10  

2 6
10   2 3

10  

   3 5
10  

 
b. Compute the    1, 3 2, 2P x y and P x y    . 

        3 52 2 1
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c. Compute the  E XY . 
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d. Compute the joint mgf,  1 2,M t t . 
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e. Compute the  E XY using the joint mgf. 
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f. Find the marginal mgfs for X and Y. 
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Example 4: Given the joint pdf  , ; 0 1 0 1f x y x y x and y      , find the      

marginal pdfs of   X and Y and then compute  1
2P X   and  1P X Y   : 
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Example 5.   Consider the function   2, 6 ; 0 1 0 1f x y x y x and y     . 

 

 

   

 

3
3 434

1 1 1
3 3 3

2

1
3

1

0

1

1 12 2 2 4 6

40 0 0

0

1 1 123 271
4 3 3 640 0

1
27 27 27 8 31
64 2 64 9 64 9 8

1 1 2

0 0

2 2 3 3 4

2
2

2

1

0

533 3 3 6
5

(1 )

0 , 1 6 6 2

2 1

1 1 6

1 2 3 1

6

x

y

x y

x

dx

xx dx x dx x x dx x xx

P x y x ydx dy ydy ydy

P x y P y x x ydydx

x x x

x




   

      

    

      

      



 

   

 

1
3 3 1
2 5 10  

 



Example 6:   , 8 ; 0 1 .f x y xy x y                       

 

 
1 1 1 1 12 2 2 3 5 68 8 8 4

3 3 18 90 00 0 0 0 0 0
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The cumulative distribution function (cdf) of  ,f x y  is  
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Note: The joint pdf     2
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Example 7:  Consider the joint pdf  , 1 ; 0 1 0 1f x y x and y     .  Let 

Z X Y  . Find the pdf and cdf of Z. 
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Moment generating Function  
 

Given the joint pdf of X and Y;   31
6, ; 0yf x y x e x y      , compute the joint mgf of X 

and Y;  1 2,M t t , and the marginal mgfs of X and Y. 

 

     1 2 1 2
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Homework:  1, 6, 7, 9, 12, 13, 14 pages 82-84 



Homework 2.1 

1.      Let   2 3, 12 , 0 1, 0 1,f x y x y x y     zero elsewhere, be the pdf of X and Y. 

a. Find  1 1
2 20 , 0P X Y     

b. Find  P X Y  

c. Find  P Y X  

d. Find  1P x y   

e. Find  E XY  

2.  Let   2 31
6, , 0 , 0 ,

yx

f x y e x y         zero elsewhere, be the pdf of 

X and Y. Let  Z = X +Y. 

a. Find the  cdf of Z? 
b. Find the  pdf of Z? 

c. Compute the  3P Z  . 

d. Compute the  2P Z   

 
3. Given the joint pdf   , 1, 2 1, 2, 3f x y for x and y  compute the following: 

Y  

  1 2  

X  
1 4

15  2
15   

2 3
15  1

15   

3 2
15  3

15   

     

a. Find the marginal pdfs of X and Y. 

b. Compute the    3, 2 2, 1P x y and P x y    . 

c. Compute the  E XY  

d. Compute the joint mgf,  1 2,M t t . 

e. Compute the  E XY using the joint mgf. 

f. Find the marginal mgfs for X and Y. 
 

4. Let X and Y have the p.d.f.   1
4( , )f x y   ; 0 2x    ,  0 2y   ,  zero elsewhere.   Let the 

random variable Z be the sum of X and Y; i.e.   Z= X+Y  .   Find the Cumulative Distribution 

Function (cdf) of   Z .   



5. Given the joint pdf of X and Y;   21
2, ; 0yf x y x e x y      , compute the joint mgf of X 

and Y;  1 2,M t t , and the marginal mgfs of X and Y. 

 

6. Given the joint pdf of X and Y,   25
16, ; 0 2f x y xy x y    , find the  E XY ,   and the 

marginal pdfs of X and Y . 

 


