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ECE 302: Probabilistic Methods in Electrical and Computer Engineering
Fall 2021 PURDUE
Instructor: Prof. A. R. Reibman TRy B RS T

Homework 1

Fall 2021
(Due Thursday September 2 at 11:59pm)

Homework is due on Thursday September 2 at 11:59pm on Gradescope. No late homework will be
accepted, and no homework will be accepted without a statement. Include a brief description of all sources
of information you used (including other people), not counting the text, handouts, or material posted on the
web page, or state “I did not receive Lelp on this homework”. You do not need to reference any material
presented in class or on the course web-site, in the textbook, nor Prof. Reibman nor TA Haoyu Chen.

Topics: Sample space, events, set theory; reading in Chapters 1 and Section 2.1-2.2.

Statement:

Exercise 1.
Evaluate the following integration:
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You may find the following equation useful:
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Exercise 2. -
Given the following 2-dimensional function f(z,y), compute [~ f(z,y)dz.

_ [ 15y forz®<y<z
f=y) = { 0  otherwise

Hint: draw a picture!
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Exercise 3.

The space S and three of its subsets are given by § = fneZ:0<n< 11} A
B ={4,7,9,11}, and C = {1,3,9,11}.

Find ANBNC, A*“NB,A-C, and (A— B)UB.

= {1: 3,4,5, 9}, and

ANBNC= § q 7]

Mook A A= (0,2, b,% 8,10,
AC“B = 'i:’n “5
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A*NB= i:", \\ _j Method 2: ASNB = B-A elamants ™ © bur wol ™A

A-C= iqf;-?)
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Exercise 4. _
Four marbles, numbered 1,2,3 and 4 are placed in a box. One of the marbles is drawn randomly from the
An integer N is then selected at random from the

box and its number, N, is noted. (So, N1=1,2,3, or 4.) ;
values 1,..., N;. The outcome of this experiment is the ordered pair (N1, N2), where Ny denotes the marble

and NV; is just a number.

(a) Write the sample space of the experiment.

S: i (N'Nz) e Nl.: \,Qrb,q s A]?"\/"'/N‘ﬁ

(b) Write the event “Marble 2 is selected”.

{Marble2isselected}=T C217 # (?,2)3

(c) Write the event “Np = 3”.

{N.=3}= T (»,%) , (4:55 3

(d) Write the cvent “Narble 2 is sclected and Nz = 37,

{ Mool 2 s soledted = {2y, 222§

{ Marble 2 is selected and Nz = 3} = C{? { Ny 2,'3 = {433, 4,3)%
{am, Wl’ﬁﬂ {02, 4,37 = &
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Exercise 5.

An integrated circuit (IC) factory has three machines, X,Y, and Z. Test one IC from each machine, and
observe if each is acceptable (a) or fails (f). Thus, seguenc? of the 1_:h1‘e-e test results from
each machine. For example, the observation that t fails while the circuits from X and ¥

pass is aaf.
(a) What is the sample space?

§= ima, M\Qﬁ obh, —96\6‘\, OLQQ/ —S)O\Q/ -Wo\, w 3

an observation is a
he circuit from Z

(b) What are the elements of the sets
Zp = {circuit from Z fails} and
X 4 = {circuit from X is acceptable}?

Zp = TO\O\Q, O\QP ’ ‘QA“\} /-‘ﬁr\' 3
A XMO\, ook, ofa, off 3

(c) Are Zp and X4 mutually exclusive? Are Zp and X collectively exhaustive?

Mutually Exclusive? /\)0 EF i 7(4 & TO\G'Q— / O\W 3 + ¢

COlleCtlvely E)Cha,ustl\de.) M D S

(d) What are the elements of the sets
C = {more than oue circuit is acceptable} and

D = {at least two circuits fail}?

o Jana, aadl, faa , afla?

il i?—?@, %0\‘?“/ S;Qf\/ 0@3

(e) Are C and D mutually exclusive? Are C' and D collectively exhaustive?
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Exercise 6. (FROM EXAM 1, FALL 2015)

For each of the following relations, determine which is valid for arbitrary events A, B, anfl C. (Note: to be
true “for arbitrary events”, it must be true for any such event. Use a Venn diagram 1f it is helpful.)

(On the exam, this was a ’I&ue/ False question. For this homework, show whether it is true or false.)

TaR.  (a) (4UBUC) =A°UBUCE

Trwe (b) (ANB)U(ANDB*) U (A°N B) = (A°N B°)°

To\se.  (¢) (A—-B)-C=A—-(B-C).

Tene (d) (AUB)ﬂ(ACUB“)=(AI"IB°)U(A°ﬂB)U(A°ﬂBﬂC°)

Hint: be careful, item (d) is tricky.
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Avternaltue

Exercise 6. (FROM EXAM 1, FALL 2015)

For each of the following relatlons determi
true “for arbitrary events”, it must be true for any such event. Use a Venn diagram if it is helpful.)

(On the exam, this was a True/F'Llse question. For this homework, show whether it is true or false.)

[ S—

T () (AUBUC) = A°UB°UCE c
T (b) (ANB)U(ANBS)U(A°N B) = (4°N B°)* ® \ e
T (9 (A-B)-C=4A-(B-0). gC \ L1

T (d) (AUB)N(A°UB°) = (ANB)U(A°NB)U(A°NBNCe)
A AC

Hint: be careful, item (d) is tricky.
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