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      (1)Exerise 5, Autumn 2009


1. Box ontains 10 balls. 2 of these are white and 3 are red. Experiment


onsistsofpiking3 ballswithoutreplaement.Let
X
benumberofwhite

balls and 
Y
 numberof red balls in the sample.

a) Derivethe frequeny funtion of the pair 
(X , Y)
.

b) Determinemarginal distributions.


) Determineonditionaldistributions.


2. Funtion 
f
 isthedensityfuntionofapairofrandomvariables.Determine

onstant 
c
, when

a) 
f (x) =







 







 







cxy ,
 if0 < x < 1, 0 < y < 1, 0
 otherwise;

b) 
f (x) =







 







 







ce −x−y ,
 if 0 < x < y , 0
 otherwise.

3. Let the density funtion 
f
 of a pair (X , Y)
 be as in 2 a). Are X
 and Y


independent.


4. Let the density funtion 
f
 of a pair (X , Y)
be asin 2 a). Find onditional

densityfuntions 
f X (· | Y = y)
 and f Y (· | X = x)
.

5. Lettherandomvariable
X
haveuniformdistributionontheinterval]0, 1[


and let 
Y
 be a random variable whose distributiononditional on X = x


is uniform on the interval 
]0 , 1[


a) Findthe density funtionof 
Y
 and E(Y)
.

b) Findonditionaldensityfuntion 
f X (·| Y = y)
andonditionalexpeted

value 
E(X|Y = y)
.

6. 
n
 points are plaed randomly and independently to the unit disk of the
 plainR 2.Let 
R
bethe distanefromoriginof thepoint thatisnearest to

the origin.Determinethe density funtionof the random variable 
R
.
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        5. Time, in minutes, a ustomer uses in a bank follows exponential distri-. bution with parameteer λ = 1 /

    
      
          
        
            R n R E( X | Y = y ) X f ( ·| Y = y ) Y E( Y ) { X = x } Tas(0 , x ) X Tas(0 , 1) Y X Y f ( ·| Y = y ) f ( ·| X = x ) X Y f X Y ( X , Y ) f 0 f ( x , y ) = 0 < x < y ,  0 f ( x , y ) = 0 < x < 1 0 < y < 1 ,  c f : R → R ce 2 − x − y cxy ( X 
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