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1. Given a sample spacg arandom variableX is a rule that assigns a number to each elemesst of is a
function that maps elemente S to a real number. In mathematical notation, S — R.

2. Bernoulli random variableX takes values only O or 1.

3. Theprobability distributionp of a random variabl& is defined for every number such that

plx)=P(X=z)=P(s€S:X(s) =ux).

4. X is a Bernoulli random variable with paramegeif P(X = 1) = pandP(X = 0) = 1 — p. It will be
denoted byX ~ Bernoulli(p). The distribution can be written agx) = (1 — p)'~*p®.

5. Problem. Toss a coin until the first head is obtained. Pétbe the number of tosses until the first head is
obtained. Find the probability distribution &f.
Solution.P(X = z) = (1 — p)* !p. This is called the geometric distribution.

6. Thecumulative distribution functiofcdf) of a discrete random variabl€ is is defined as

F(z)=P(X <z)=)Y_py).

y<z

7. Find cdf of the geometric distribution.
Solution.For positive integer, F(z) =1 — (1 — p)*.

8. Theexpected valuef a discrete random variablg is defined a¥£X = > xp(x). The expectation of the
geometric distribution ig /p.

9. Problem.Two playersA and B flip a biased coin alternately and the first player to obtain a head wins. The
probability of obtaining a head is > 0 at each toss. I flips first, find the probability tha#l wins the
game.
solution.Let X be the number of tosses makes until he gets head.

P(Awins) = PX=1)4+PX=2)+P(X=3)+---

= p+(1-p?p+(1—-p)p+...
P

1—(1-p)?

Assigned ProblemsExercise 3.18., Exercise 3.36.



