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Unit 2.2

#2 Suppose that A is the set of sophomores at your school and B is the set of students in discrete mathematics
at your school. Express each of these sets in terms of A and B.

a) the set of sophomores taking discrete mathematics in your school

ANB

b) the set of sophomores at your school who are not taking discrete mathematics

A— Bor AN B¢

c) the set of students at your school who either are sophomores or are taking discrete mathematics

AUB

d) the set of students at your school who either are not sophomores or are not taking discrete mathematics

(AN B)*°
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#14 Find the sets A and Bif A— B ={1,5,7,8}, B— A={2,10}, and AN B = {3,6,9}.
Given AN B ={3,6,9}, we also know that An B¢ ={1,5,7,8}.
(ANB)U(ANB°) =AnN(BUB°

=ANU
=A

Given this, we can conclude that A ={1,3,5,6,7,8,9}. Given A, we can conclude that B = {2,3,6,9,10}.
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UNIT 2.2

#20 Let A, B and C be sets. Show that,
a) (AUB) C (AuBUCQ)

(AUB) = Ve, € AVx € B

=Vr,r € AVx e BVvxe(C

=Vz,x € (AUBUCQC)

. (AUB)C(AUBUQC)

d) (A-C)N(C—B)=0

(A—C)N(C - B) c (ANC%) N (CN B

CANBN(C°NC)
CANBNY
co

The empty set is a subset of every set, so we can conclude that (A —C)N(C — B) = 0.

e) (B—AU((C—-A)=(BUC)-A
First, (B— A)U(C—A) Cc(BUC)— A.

z€(B-A)U(C-A4)
zre(B-A)Vze(C-A)
re€BNA“VzeCnNA®
(xeBAzgA)V(zeCArx¢A)
(reBVvzeC)A(zx ¢ A

(xe BUC)A(z ¢ A)

x € (BUC)N A°

ze(BUC)—A

L (B-A)UC-A) c((BUC)-A

Then, (B—A)U(C - A) D (BUC) — A.

ze(BUC)-—A
re(BUC)Azx ¢ A
(xeBVzeC)N(x ¢ A
(xeBANzgA)V(zeCArx¢A)
xe€BNA°VzeCnA®
zre(B-A)Vze(C-A)
ze(B-A)U(C—A)

L (B-—A)UC-A4)>DBUC)-A

Since we have proved either set is a subset of the other, we can conclude that (B — A) U (C' — A) =

(BUC) — A.
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UNIT 2.2

#54 Let A; = {...,—2,

~1,0,1,...,i}. Find

Ua={..-2-101,..n}

K2

i—1

={zxeZ|x<n}
:An

(Ai={..,-2-1,01}

={zeZ|x<1}
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Unit 2.3

#2 Determine whether f is a function from Z to R if

a) f(n) = +£n. Since a function cannot map to a single input, n, to two different outputs, n and —n, this
is not a function.

b) f(n) = v/n?2+ 1 This is a function, since for every input, n, there is only one output, v/n? + 1, which
is guaranteed to be a real number as for all integers, n? + 1 > 1.

¢) f(n) = —— This is not a function from Z to R, since n? — 4 = 0 when n = £2, and thus f(n) is
undefined for n = £2.
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#6 Find the domain and range of each of these functions.
a) the function that assigns to each pair of positive integers the first integer of the pair
Domain: Z* x Z*

Range: Z7*

d) the function that assigns to each positive integer the largest integer not exceeding the square root of
the integer

Domain: Z*

Range: Z*
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#10 Determine whether each of these functions from {a, b, ¢, d} to itself is one-to-one.

a) f(a) =b, f(b) =a, f(c) = ¢, f(d) = d Yes, every output has a unique input.

o
S~—
=

S
S~—"

I

f
b, f(b) = b, f(c) =d, f(d) = ¢ No, b can be produced by both a and b.
f

c) fla)=d, f(b) =0, f(c) =c¢, f(d) = d No, d can be produced by both a and d.
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#16 Consider these functions from the set of students in a discrete mathematics class. Under what conditions
is the function one-to-one if it assigns to a student his or her

a)

mobile phone number.
The function is one-to-one if no students share a phone number, which is expected.

student identification number.
The function is one-to-one if no students share an ID number, which is expected.

final grade in the class. The function is one-to-one iff no students share a final grade in the class.

home town. The function is one-to-one iff no students share a home town.
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#26

a) Prove that a strictly increasing function from R to itself is one-to-one.

Proof. Lets take the strictly increasing function f(x) = x + 2). We can prove that this function is
one-to-one by proving that for all z,y € R, f(z) = f(y) = z=y.

f(x) = f(y)
T+2=y+2
=y
O
b) Give an example of an increasing function from R to itself that is not one-to-one.
0 <0
The piecewise function, f(z) = - 0 is increasing, but not one-to-one as any two inputs less
r x>

than or equal to 0 will produce the same output, 0.
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