homework 1 solutions
Exercise 1

Y is a random variable taking values in {1,..., N} and for each value P(Y =

N=x

N
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Exercise 2

From the definition of univariate normal distribution:
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where i € R, 0 € R,,.
From the definition of expectation of continuous random variable:
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Let t := =L, hence dt = —Z5. Then:
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Applying the Fundamental Theorem of Calculus we can conclude the proof,
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Exercise 3
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X and Y have discrete joint distribution:

(z.y) = %(x+y) forx =0,1,2 and y =0,1,2,3
P\ Y) = 0 otherwise '

calculating X and Y marginal distributions we obtain
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y=0

p(y)=23—10(:v+y lZﬂHZy

multiplying them together we have

2xy + 2x + 3y + 3)

P(E)p(y) = 15522+ 3)(y+ 1) = 125

which is different from p(x,y)

Exercise 4

From the definition of marginal density for continuous random variables:
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Applying the Fundamental Theorem of Calculus we can conclude that:

12y(1 — y)? for y € (0,1)
fy(y) = .
0 otherwise
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From the definition of conditional density:

fxy(z,3)

fxy=1(x) = { (D)

forz e (0,1),z+3 <1

0 otherwise
From the solution (1) we can conclude that:

8z forxze(0,4)
0 otherwise

fXIY:é(I) = {

Exercise 5

The joint distribution of X and Y is:
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with0<z<l,0<y<l,z+y<l.
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performing the change of variables y=(1-x)t we obtain:
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now since the integral is a Beta function not normalized we have
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1
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therefore we prove
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