ELEC 533 Homework 1

Due date: In class on Friday, September 14th, 2001

Instructor: Dr. Rudolf Riedi

1. Using the three axioms of probability, prove the following properties of probability.
(a) If Aj,As,--- € A, and A; C Ai+1, then

P = lim P[A,).
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(b) If A C B then P[A] = P[B] — P[A°N B.
(c) If A C B then P[A] < P[B]. (Use problem (1b).)
(d) If P[B] >0, and A; (A; =0 for i # j, then
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2. Verify that the following are valid probability laws. To this end determine whether the underlying
probability space is discrete or continuous and use the criteria established in class.
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(a) The binomial law (0 <6 <1) on @ =1{0,1,...,n}

n!

Pl{a}] = n—alal 0 (1—0)""". (1)
(b) The Poisson law (A > 0) on @ =Ny ={0,1,2,...}
o=
Pl{a)] = 1 2)
(¢) The exponential law (A > 0) on Q@ = R
YN e Mdr i
Pl(-soll = { o274 fr=0 3)
(d) The uniform law on [a, b]
Pllay)=3—  bzy>c>a (4)
(e) The following law on N = {1,2,...}
P[{n}]=2"" (5)

3. Let Q4 = {1,2,3,4}.

(a) Find the smallest o-algebra containing A = {1, 3}.
(b) Find the smallest o-algebra containing A = {1}, B = {3}.

4. Prove that if A and B are independent events, so are A and B€.

5. A “straight” is the event when all numbers from 1 through 6 are observed when several dice are thrown
simultaneously.

(a) What is the probability that a “straight” occurs when six dice are thrown simultaneously?

(b) What is the probability that a “straight” occurs when seven dice are thrown simultaneously?



