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1. Theexpected valuef a discrete random variabl€ is defined as
EX = ZxP(X =)= pr(x)
Problem. The expectation of the geometric distributiohy/is.

2. The expected value of functidn = h(X) is
ER(X) =Y yP((X)=1) = h@)P(h(X) = h(z)) = > h(z)P(X =2) = > _ h(z)p(@).

T

Based on this fact, it can be shown tlidt X + b) = aEX + b.
3. VX =EX? — (EX)% V(aX +b) = a?VX.
4. For X ~ Bernoulli(p), EX = pandVX = p.

5. Consider an experiment that give only two outconiésr 7. Let P(H) = pandP(T) = 1 — p. Thisis
a Bernoulli experiment. Now considerindependent experiments where each experiment gives only two
outcomes. This is Binomial experimentLet X be the number of outcom#. This is called théBinomial
random variablewith parameter. andp. It will be denoted byX ~ Binomial(n,p). Note that ifX; is the
number of outcoméT in thei-th experimentX = X1 + Xo +--- + X,,.

6. Problem.Find a valuec that minimizesE(X — ¢)? for a discrete random variable X.
solution.Let f(c) = E(X —¢)? = ¢ — (2EX)c+EX?2. Thenf(c) is minimum at a point wherg¢’(c) = 0.
f'(c) =2c¢—2EX = 0. Soc = EX will give the minimum.

7. Problem.A man withn keys wants to open his door and tries the keys at random. Exactly one key will open
the door. Find the mean and the variance of the number of trials if unsuccessful keys are eliminated.
solution. Let X be the number of trials. TheR(X = 1) =1, P(X =2)=21_L -1 ... p(x =

n n—1 n’
1

n) =1 5= % The random varialbleX is said to beuniformly distributed (or a discrete uniform

n

random variable).
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SoVary = (nH@ntl) _ (nt])

8. Problem.For X ~ Binomial(n, p), computeE(X?).
Solution .From p. 104 of your textbookE X (X — 1) = n(n — 1)p?. Note thatEX? = EX (X — 1)(X —
2) — 3EX2 +2E = n(n — 1)(n — 2)p?.

Assigned ProblemsExercise 3.38., Exercise 3.50. Second Homework due on Feb 10. 9:30AM. Submit solutions
to assigned problems from Lecture 4-7 (8 problems).



