
Introdu
tion to Probability Theory IIExer
ise 5, Autumn 20091. Box 
ontains 10 balls. 2 of these are white and 3 are red. Experiment
onsists of pi
king 3 balls without repla
ement. Let X be number of whiteballs and Y number of red balls in the sample.a) Derive the frequen
y fun
tion of the pair (X,Y).b) Determine marginal distributions.
) Determine 
onditional distributions.2. Fun
tion f is the density fun
tion of a pair of random variables. Determine
onstant c, whena) f (x) =


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cxy, if 0 < x < 1, 0 < y < 1,

0 otherwise;b) f (x) =




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

ce−x−y, if 0 < x < y,

0 otherwise.3. Let the density fun
tion f of a pair (X,Y) be as in 2 a). Are X and Yindependent.4. Let the density fun
tion f of a pair (X,Y) be as in 2 a). Find 
onditionaldensity fun
tions fX(· | Y = y) and fY(· | X = x).5. Let the random variable X have uniform distribution on the interval ]0, 1[and let Y be a random variable whose distribution 
onditional on X = xis uniform on the interval ]0, 1[a) Find the density fun
tion of Y and E(Y).b) Find 
onditional density fun
tion fX(·|Y = y) and 
onditional expe
tedvalue E(X|Y = y).6. n points are pla
ed randomly and independently to the unit disk of theplain R2. Let R be the distan
e from origin of the point that is nearest tothe origin. Determine the density fun
tion of the random variable R.


