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Assigned:  Wednesday, March 12

Due:

Wednesday, March 19

Reading: Y ates and Goodman: Chapter 2.4 and 4
Reminder: No classon Friday March 14 in honor of Engineering Open House
Problems:

1.

(a)

(c)

(a)
(e)

(f)
(9)

3.(a)

(b)

Which of the following are valid cumulative probability distribution functions (CDFs) ?
For those that are not valid CDFs, state at |east one property of CDFs which is not
satisfied. For those which are valid CDFs, compute P{[X|> 0.5} .

+ 0, uc<li,

1 _1(1/2) exp (2u), u<ao,
P =2u - W TEUE2 ) B (14 exp (-a) uso.
_1(1/2) exp (2u), ufo,
AW =13 172) exp (~3u). us>o0

Let X denote the number of hours that a student works on ECE 340 each week. Itis
known that X isamixed random variable with cumulative probability distribution function
(CDF) Fyx(u) given by

AN O, u< O,
l (148, OEfu<1,
Fx(u) = | 1/2, 1 £u<2,
T1/2+u/8, 2 £u <4,
1, us 4,
Find the probability that the student
works for exactly 2 hours, (b)  worksfor more than 2 hours,
works for less than 2 hours, (d)  worksfor exactly 3 hours,

works for more than 1/2 but less than 3 hours,

works for more than 2 hours given that the student works at all, i.e. find P{X > 2|X > 0}.
Find E[X].

Y ates and Goodman, Problem 2.5.11 on page 83. If you decided along time ago that Y& G was

not a book to be put down lightly but one to be thrown with great force, the problem asks you to prove
¥
that E[X] = & P{X >k} for adiscrete random variable X that takes on nonnegative integer values only.
k=0
Find P{X >k} fork=0, 1, 2, ... for ageometric random variable X with parameter p.
Substitute your answersin the formula of part (a) and give yet another derivation of the
result that E[X] = 1/p.

Which of the following are valid probability density functions? Assume that the functions
are zero outside the ranges specified. For those which are not valid pdfs, state at least one
property of pdfswhich isnot satisfied. Also, state whether there exists a constant C such
that Cf(u) isavalid pdf even though f(u) is not.

f(u) = u| for Ju| < 1. (b) f(u)y=21—|u|for|ul <1
f(uy=IlnuforO<u<1, (d) f(uy=Inufor0<u<2. Hint: Inucanbeintegrated by parts
f(uy=2uforO<u< 1. (f) f(u)=(2/3)(u—1) forO<u<3.

f(u)y=exp(—2u),0<u<¥, (h) f(u)=4exp(-2u) —exp(-u),0<u<¥.
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5. The random variable X has probability density function
—1la(l-u), O<uc<1,
XMW= 1 elsewhere.
(a) Find P{6X?2>5X —1}.
(b)  Find Fy(u). Be sure to specify the value of Fy (u) for all u.

6. The weekly demand (measured in thousands of gallons) for gasoline at arural gas station is
arandom variable X with probability density function
_i5(1-uw?4 O0<uc<l,
() {0, elsawhere.
Let C (in thousands of gallons) denote the capacity of the tank (which isre-filled weekly.)

(@) IfC=0.5(i.e, thetank holds 500 gallons) and X happens to have value 0.68 one
particular week, (e.g. 680 people show up each wanting to purchase agallon of gasfor
their snowblowers or lawvnmowers), can the gas station satisfy the demand that week?

That is, can the gas station supply gasoline to all those who want to buy it that week?

(b) IfC=0.5and X happensto have value 0.43 some other week, can the gas station satisfy
the demand during this other week? That is, can the gas station supply gasoline to al those
who want to buy it that week?

(©) If C=0.5, what is the probability that the weekly demand for gasoline can be satisfied?
Note that if your answer is (say) 0.666..., then, in the long run, the gas station can supply
the weekly demand two weeks out of three.

(d)  What isthe minimum value of C required to ensure that the probability that the demand

exceeds the supply is no larger than 107 ?



