Spring 2025 MIPT

Problem set 1 - Probability distribution. CDF. PDF

. Let £ be a random variable with the following PDF

o 1;
pﬁ(“’"):{ < i;
Find a) Value of c. b) CDF of £. ¢) P(¢ =2). d) P(3 < £ < 3).
. Let £ ~ N (2,4) and n =3 — 2¢.
a) Find P(§ > 1)
b) Find P(-2 <n < 1).

. The Probability density function (PDF) of a random variables £ is given by p(z). Find the corresponding
CDF for

(a) p(x) = m (Cauchy distribution with scale parameter 6 and location parameter x);
(b) p(x) = xe*I(x > 0) (Gamma distribution with parameters 2,1);

(c¢) p(z) = s=1I(a < z < b) (uniform distribution in [a, b]);

(d) p(z) =k(z —1DFI1 <z <2),keN.

. Let & and & be random variables with uniform distribution in [0, 1]. Let &3 have exponential distribution
with parameter A > 0. &1, & and &3 are mutually independent. Find

(a) P{& +& < 3k



