Probability theory and mathematical statistics
Excercises 7.

1. The following table specifies the joint distribution of (&, 7).

T 1 a0 | 1

-1 p | 3p | 6p
1 5p | 15p | 30p

Find the value of p;

find the marginal probability distribution of £ and #;

find the joint cdf and the marginal distribution functions of £ and #;
find the distributions of £ + 7 and £ - n;
find the expected values of &, 1, £+ 1, £ 1;

find the covariance and the correlation coefficient of £ and 7.

2. The joint cdf of (£,n) equals

r _f0 ifr<lory<l,
@Y= 142 - 2 — & otherwise.
Find the marginal distribution functions of £ and 7, the joint pdf, the
marginal density functions and the probability P(0 < & < 3,1 <75 < 2).
3. Let the joint pdf of (£,7n) be

1 .
_J 3@+y) f0<z<land0<y<2,
flay) = { 0 otherwise.

Find the joint cdf, the marginal distribution functions, the marginal den-
sity functions, the expected values of &, n, £ + 1, £ - n and the covariance
and correlation coeffitient of £ and 7.

4. Let the joint pdf of (£,7n) be

f@y) = 2 f0<z<land0<y<u,
DY T 0 otherwise.

Find the pdf of £ 4+ n!

5. Let € on [0,1], and n on [2,4] be uniformly distributed, independent ran-
dom variables. Find the cdf and pdf of £ + .

6. Let £ and n be uniformly distributed independent random variables on
[0,1]. Find the pdf of £ — 7, and the probability of |£ — | < 1.



