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Problem set 9 - Independence. Convolution formula

. Let &, & be independent random variables, uniformly distributed on [0, 2]. Find P(1 < & < 2).

Let &, m be independent random variables with uniform distribution in [0, a]. Find the density of
the random variables (a) £ + 7, (b) &n.

. Let X and Y be independent random variables. Find the probability that segments with lengths

X, Y and 1 can form a triangle if X has uniform distribution on [0,1] and Y has exponential
distribution with parameter 1.

. Let & and &, be independent random variables. P(§; = 0) = P(§; = 1) = 1/2. Random variable &

has uniform distribution on [0, 1]. Find the probability distribution of &; + &.

. Let & and & be independent random variables. Find pg, 4¢, if

(a) fl ~ F(Oéi,)\), 1= 1, 2.

. Let & and & be independent random variables with distribution Exp(1). Prove that the random

variables 7, = Sfﬁ& and 1y = & + & are independent, and find their distributions.

Let &,...,&, be independent random variables with standard normal distribution. Find that
distribution of &2 + ... + &2

Extra Problems

Let &,n be independent random variables with uniform distribution in [0, a]. Find the density of
the random variables £ — n, /7.

. Let & and & be independent random variables. Find p¢, ¢, if

(a) fz NN(G,L',O'?), L= 1727

Let &1, &9, ..., &, be a sequence of independent random variables with exponential distribution with
parameter \. Find the PDF of the random variable S, =& + ... 4+ &,.

Let & and & be random variables with standard normal distribution. Is it always true that £ +n
has standard normal distribution?

Let &, 1 be independent absolutely continuous random variables. Find the density of the random
vector (&,€ +n).

Let &1, &2, &3 be i.i.d. random variables with uniform distribution in [0, 1]. Find the density of the
random variable & + & + &3.



