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Problem 1: 

Show that the joint distribution function of random variables X and Y, conditioning on the event 

 ba yYyB   is 
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and find the corresponding joint density function conditioning on the same event B as 

),(, baYX yYyyxf  . 
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Problem 2: 

Three statistically independent random variables 1X , 2X  and 3X  are defined by 

0.2,1 2

1 1
 XX  , 5.1,6.0 2

2 2
 XX  , and 8.0,8.1 2

3 3
 XX   . 

Write the equation describing the Gaussian approximation for the density function of the sum 

321 XXXX  . 
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Problem 3: 

The zero-mean and unit-variance Gaussian random variables X and Y are statistically 

independent. Find the probability density function of the random variable 22 YXW  .
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Problem 4: 

Two ransom variables X and Y are related by the expression 

baXY  , 

where a and b are any real numbers. 

a) Show that their correlation coefficient is 

 









ba

ba

any for  0 if,1

any for  0 if,1
  

b) Show that their covariance is 

 2

XXY aC  , 

where 2

X  is the variance of X.



Page 6 

Problem 5: 

Suppose the annual snowfalls (accumulated depths in meters) for two nearby alpines ski resorts 

are adequately represented by jointly Gaussian random variables X and Y, for which 82.0 , 

mX 5.1 , mY 2.1 , and 2476.81 mRXY  . If the average snowfall at one resort is 10m, what 

is the average at the other resort? 


