ITCS 2175 HW 4 Answer Key

There are 100 points total over the entire homework.
(These answers are just one possibility. There are other equivalent, correct answers.)

Section 1.6
1) [10 points]
a. {X|x=3nAneNAan<4}
b. {X|xeZA-3<x<3}
C. { x| xis a letter of the English alphabet between m and p inclusive}

2) [8 points]
a. NO. @ is a set with no elements and a power set has to have 2" elements
for n € N. Often people say YES because they confuse @ with {@}, which
are not equal. See Example 12 on page 82.

b. YES. {a}.
C. NO. This set has 3 elements, and a power set must have 2" elements for n
e N.

d. YES. {a,b}

3) [10 points]

Show that AxB = BxA if A and B are non-empty and not equal.

Let A and B be non-empty sets. Thus 3a such that a € A and 3b such thatb € B. The
Cartesian product AxB is the set of all ordered pairs (a,b), and the Cartesian product BxA
is the set of all ordered pairs (b,a) where a € A and b € B. But ordered pairs (a,b) and
(c,d) are equal if and only if a=c and b = d (page 83). Thus (a,b) = (b,a) ifand only ifa =
b. Thus AxB = BxA if and only if all elements of A and B are equal (A = B).

Section 1.7
4) [10 points]
Let A ={ab,c,d,e}and B ={a,b,c,d,e,f,g,h}

a. AuB={ab,c,defgh}
b. AnB={ab,c,de}

C. A-B=0¢

d. B-A={fgh}

5) [10 points]

Find the sets Aand Bif A-B ={1,5,7,8}, B— A ={2,10}, and A n B = {3,6,9}.
A={1,35,6,7,89}

B ={2,3,6,9,10}

6)
Show the following
a. (AuB)c (AuBuUC)[10 points]



Let e be an arbitrary element of (A U B). Then ecA or eeB or e is an element of both. It
follows that e must then be an element of (A w B U C). Therefore  AuB)c (AuBuU
C).

b. (A-B)-Cc (A-C)[10 points]

Let e be and arbitrary element of (A-B)-C.Ifee (A-B)-C,thene e (A-B)and e
g C.Ifee (A-B),theneec Aande ¢ B. Thuse € Aande ¢ C, whichmeanse € (A -
C). Therefore (A-B)-C c (A-C).

C. (B-A)u (C-A)=(BuC)-A][8 points for each part]
. Membership Table

A[BJ]C[B-A]C-AJ[B-AUC-A] BuC |(BUC)-A
1 [ 1|1 0 0 0 1 0
1|10 0 0 0 1 0
1 o |1 0 0 0 1 0
1 0] o0 0 0 0 0 0
0| 1|1 1 1 1 1 1
0o |10 1 0 1 1 1
0|01 0 1 1 1 1
0o o 0 0 0 0 0

Since column (B — A) U (C — A) is identical with column (B U C) — A, they must be
identical.

ii. Propositional Logic
(B-A)u(C-A)

={x|xe(B-A)u (C-A)} Set builder notation
={x|xe(B-A)vxe (C-A)} Def. of Union
={x|xeBaxgAvxeCaxegA} Def. of Difference x2
={x|xg ArxeB)v(xeg ArxeC)} Commutative x2
={x|xgAAr(xeBvxeC)} Distributive
={x|(xeBvxelCaxegA} Commutative
={x|xe(BulC)axegA} Def. of Union
={x|xe((BuC)-A)} Def. of Difference
=(BuUC)-A Set builder notation

iii. Tabular proof using set identities
(B-A)u (C-A)

= (BNAUCNA) Def. of Difference x2
= (ANB)UANC) Commutative x2

= ANBUC) Distributive
=(BUC)NA Commutative

=(BUC)-A Def. of Difference




v, Sentence-type logical argument
First we show that(B-A) U (C-A)c (BUC) -A.
Let e be an arbitrary element of (B — A) U (C—-A). Then eithere e (B—-A) ore € (C -
A) or e is an element of both. Ife € (B — A) theneeB and e¢A. Ife € (C— A) theneeC
and e ¢ A. In either case, e ¢ A and e<B or e<C or both. In other words, e € (B U C) -
A. Thus(B-A)u(C-A) c(BuC)-A.

Next we will show that( BuU C)-Ac (B-A) U (C-A).

Let e be an arbitrary element of (B W C) — A. Thene ¢ Aand ec (B U C). The latter
means that eeB or eeC or e is an element of both. But this means thate € (B—-A) ore €
(C - A) or both. In other words,e e (B-A) U(C-A). Thus(BUC)-Ac(B-A)u
(C-A).

Since(B-A)u(C-A)c(BulC)-Aand(BuUC)-Ac(B-A)u (C-A),then
B-A)u((C-A)=BuUC)-A.



