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Theo. 1. (12 points) Let X be a random variable with uniform distribution on (0, 1).
For which non-decreasing functions f will the random variable f(X) have
uniform distribution on an interval? Verify your answer!

Theo. 2. Let X, Y be random variables and let y ∈ R be fixed. Describe
a) (4 points) the conditional probabilities in the discrete case;
b) (4 points) the conditional distribution function in the jointly continuous

case;
c) (4 points) the conditional denstity function in the jointly continuous

case
under the condition Y = y. If there were conditions on events with pro-
bability 0 in your answer, explain how to understand it!

Theo. 3. a) (10 points) Define the distribution function F of a random variable X!
What are the properties of F? Prove these properties!

b) (6 points) Let Y be an absolutely continuous non-negative random
variable with finite expected value. Show that E(Y ) =

∫∞
0

P(Y > y)dy!

Prac. 1. Throw ten times a fair dice.
a) (10 points) What is the probability that 1, 2, . . . , 6 occur at least once?
b) (10 points) Denote X the number of different results during the ten

throws. (For example, if all the six numbers occur then X = 6, if all
the throws are 4 then X = 1.) What is E(X) =?

Extra: (10 points) D2(X) =?

Prac. 2. Throw a fair coin. If it is a head then choose randomly and uniformly a
point in the rectangle with vertices (0, 0); (1, 0); (1, 2); (0, 2). If the coin is a
tail then choose a point in the rectangle (0, 0); (2, 0); (2, 1); (0, 1) uniformly.
Denote (X, Y ) the coordinates of the random point chosen in this way.
a) (4+8 points) Find E(X) and D2(X)!
b) (8 points) Cov(X;Y ) =? (Hint: Check the expected value of X · Y by

conditioning on the result of the coin tossing.)

Prac. 3. The spaceship of the rebels (the Likelihood Eagle) is under attack by the
droid army of the evil Deterministic Empire. The Empire is shooting the
Eagle with a lot of laser beams but the Eagle can fend off most of them.
However, there are two hits per hour in average.
a) (6 points) What is the probability that the Eagle receives three hits in

one and half hours?
b) (14 points) The fortification arrives to help the Eagle after 55 hours.

What is the probability that the Eagle was hit by at most 100 laser
beams? Use the Central Limit Theorem to estimate the probability!
(On the other side of the sheet, you can find the distribution table of
the standard normal variable.)




