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REVIEW OF SETS AND SET OPERATIONS 9

Exercises for Section 1.1
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Let R ={a, b}, 8 = {a,¢, f},and T = {a, b, ¢, d, e}. Decide whether each of the
following assertions is correct.
(@) SCT (Y RCS () be RNT

. With R, §, and T defined as in Exercise 1, decide whether each of the following

assertions is correct.
(@) RCT by (RUSYCT {(c) ceSNT

. With R, 5, and 7" defined as in Exercise 1, find (RU SN T.
let U = {1,2,f,u,v,x,3,2}, E = {2,t,y1, F = {1,2,u,y,z}, and

G={1,2,u,y}.Find (EU F) N G

. Let A ={p, g,r} Find all nonempty subsets B and C of 4 suchthat BNC =@

and BUC = 4.

. Let U = {1, 2, 3, 4, 5} be a universal set with subsets 4 = {2, 4} and B = {1, 5.

List the elements in each of the following sets.
(a) A by A'NAB {(c) AUB (d) (AU BY

. The sets M, 4, B, and C are defined as follows:

M = {Minnesota, Michigan, Montana, Massachusetts}
A = {Alabama, Arkansas, Michigan}

B = {Montana, Michigan}

C = {Alabama, Arkansas}

Decide which of the following subset relationships are correct.

(ay BCcM by BCC {(c) CC4

d CCB (e CCM ) AC(BUC)
. Thesets R, S, and T are subsets of a universal set U. Which of the following always
holds? '

(@) RNnSCR B Tcrng

(©) RUSNTYC RN(SUT) (d) RUS =(RUSY

LetU = {u,v,w,x,9.21,2,3}, E=02,y,w,z}, F=1{2,3,u,v,z}, and

G = {1, 2,3, w, y}. List the elements in each of the following sets.

(a) E' () FUGF (&) (EURNNG

LetU = {x,v,21,2,3}, 4 = {y,2,2}, B = {y,1,2}, and C = {x, 3}. List the
elements in each of the following sets.

(@) AUB ® BnC (c) A’

d) (AUBNBUC) (& (BNnAYNC

Let U, 4, B, and C be defined by

U={a,b,c 1,23}
A={a,b,c} B ={a, 273} C=1{1,2,3}

List the elements in each of the following sets.

(@) AUB () BNC {¢) (AUBYN(BUC)
dy &4 (e) AN B () AuC

Let X = {b,p,4,7} and ¥ = {a, p,4} be subsets of a universal set
U={a, b,m, p, 1,4, 7} Which of the following is NOT a true statement?

(ay be XUY & {p,4=XnNnY {c) 7e XNY

d) lexny (e lex Uy
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Letsets 4, B, C, and D be defined by

{x : x owns a GM car}
{x : x works for GM}
{x
= {x

i |I

x : x is the president of GM}
x : x owns stock in GM}

UQtUIh

Describe in words each of the following sets.

(@) ANB )y Bn A o) (AUBND (d) CNA

Let X and ¥ be sets with ¢ € X and b € Y. Is it always true (yes or no) that
{a,B})C X UY?That {a, b} CXNY?

Let A and B be subsets of a universal set U. It is afways true that

{(a) BNA'CA (b ANBCAUB

() AANB C{4nBY (d) A/ UB C{4dUB)Y

Let 4, B, C, and D be subsets of I/ with 4 C B and C C D. Is it always true that
@y ANCCBND B AnCCBnc

Let U = {2, 4, 8, 16, 32, 64}. Which of the following pairs of subsets 4, B, of the
universal set U, satisfy the condition: A N B’ = {2, 16}

(@) A=1{2,8,16}, B =1{4,8,64}

(B) A=1{2,16,32}, B = {4, 8, 64}

{(c) 4=1{2,16}, B = {4,064}

Let U = {w,x, y, z}. Find examples of subsets 4 and B of U/swhich satlsfy the
stated condition.

(@) AUB=A by ANB=4A4

{(c) ANB =4 () ANB =BNA

Let U = {1,2,3,4,x, y} be a universal set with subsets X = {1,2,3,x, y},
Y = {2,4,p}, and Z = {2, x}. Use intersections, unions, and complements to

express each of the following sets in terms of X, ¥, and Z.

_—"{2;)’} B={1s3=y} C={2s4=xay}

With X, ¥, Z, and U as in Exercise 19, use intersections, unions, and complements
to express the set {x} in terms of X, ¥, and Z.

List all subsets of the following sets.

(@) {x} ' %) {x. 0} (e) {x.y 2}

Counting the empty set and the set itself, how many subsets does each of the
following sets contain?

(@) {x} &) {x,»} (¢) {x,y,z} (d) {w,x,y, z)

Is there a pattern? If so, what is the pattern? How many subsets does a set with
seven elements contain?

Let U = {a, b, ¢, 2, 4, 6] be a universal set with subsets X, ¥, and Z. Suppose that
XUY=1{b¢246,XNY=1{h2,4,Y N2 ={acland Z' = {a,c, 2}
Find sets X, ¥, and Z which satisfy these conditions.

If A ={r,s, ¢t} and B = {5, ¢, u}: list the elements in B x 4.

Let A ={a,b,c}and B ={a, b, d}.

(2) Listthe elementsin 4 x B.

(b) List the elements in (4 x B) N (B x A4).
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TLet U == {1,2,3,4, 5, 6} be a universal set with subsets X, ¥, and Z. Suppose

that YUY = {1,2,4},¥NZ =4}, T UZY =1{1,3,5,LXNY = {4], and

Z'=1{1,2,3,5). Find subsets X, ¥, and Z.

Suppose 4 x B = {{a, 1), (b, 1), (a, 2}, (», 2), (@, 3), (b, 3)}. Find 4 and B.

Let 4 ={1,2,3} and B = {1, 2, 4}. Decide which of the following are correct.

(@) (AXBINBxA=AxANEB xB)

(b) (4 xB)={(2,1),(1,4),(1,2),(3,4,(3,2),(1, 1), (2,2), (2, 4), 3, I}

(€) (AxA)CTHAdxB)N(B x 4A)

) (Ax A)C{Ax B)U(B x 4)

LetU={-2,-1,0,1,2}and § = {~1,0,1}. Also, let 4 = {(x, ) :x € S,y =
x*}and B = {(x, ) : x € U, y = x2}. Is it true that

{(u) ACB By ACSx 8§ (c) BCSxS (d) BCUxU

Let 4, B, 8, and U be the sets given in Exercise 29. Find 4 x 4 and B x B. Show

that 4 x 4 C B x B, Isitalways true thatif 4 C B, then 4 x A C B x B? Whyor

why not?

Suppose 4 x B = {(1,4a), (1, 5), (L, ¢}, (2,a), (2, 5), (2, 0)}. fC = {d, e}, then

CxA4="7 .

Let A ={1,2,3,4,6,8} and B = {5,6,7,8,9}. A set ¥ is defined to be the

elements (pairs) of B x A for which at least one of the numbers is even. How many

elements are there in W7

Letd ={x,y,z,1}and B ={1,2,4}. IfasetU (A x BYU (B x A), how many

elements are there in {/?



