CS 230 Discussion 5 - Set Theory Spring 2025

Please see the back of this handout for set notations and equivalences. A printable document
will be provided on Canvas as for our logical equivalences.

1. Consider A = {1,3,6,8,10} and B = {2,4,6,7,10}.

(@) Determine the following sets: AN B, AUB, and A — B.
(b) Compute the cardinalities: |A|, |B|, |ANB|, |AUB|, |A—B].

2.LetU = {x € Z |1 < x < 100}. Consider A = {x € U | xis divisible by 3} and
B = {x € U | x is divisible by 5}.

(a) Describe the following sets in set-builder notation: ANB, AUB, and A — B.
(b) Compute the cardinalities: |A|, |B|, |ANB|, |[AUB|, |A—B].

3. Prove or disprove the following about any sets A, B, and C.

(@ A\BCA
b) (ANC)\(BNC)=(A\B)NC
(c) (AUC)\(BUC)=(A\B)UC

4. The symmetric difference of two sets A and B is denoted by AAB and defined as
AAB = (A\B)U(B\ A).
Prove the following:

(@) AAB=(AUB)\ (ANB)
(b) AU B is disjoint from AAB
(c) AN B is disjoint from AAB
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Set Notation

x € A < xis an element of A
x¢gAe (xeA)
@ < {}, the empty set
AUB={x | x€ AUB& xec AVxc B}
ANB={x | xe ANB& xc€ ANx € B}
A={x|xeAex¢ A}
A\B={x | x€e A\Bexec AAx ¢ B}
ACB&Vx.xeA—x€B

Set Equivalences

ANB=BNA (commutativity of M)
AUB=BUA (commutativity of U)
(ANB)NC=AnN(BNC) (associativity of N)
(AUB)UC=AU(BUC) (associativity of U)
ANA=A (idempotence for M)
AUA=A (idempotence for U)
AN(BUC)=(ANB)U(ANC) (distributivity of N over U)
AU(BNC)=(AUB)N(AUCQC) (distributivity of U over N)
A=A (double complement)
A\B=ANB (subtraction in terms of N)
ANB=AUB (De Morgan for N)
AUB=ANB (De Morgan for U)
AuU=U )
ANU=A
AUA=U -
v A
AU =A
ANO=0Q
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3. Prove or disprove the following about any sets A, B, and C.

(@) A\BC A
(b) (ANC)\ (BNC) = (A\B)NC
(©) (AUC)\ (BUC) = (A\B)UC
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4. The symmetric difference of two sets A and B is denoted by AAB and defined as
AAB = (A\B)U(B\ A).
Prove the following:

(@) AAB=(AUB)\ (ANB)

(b) AUB is disjoint from AAB 7 > m J,flm e ?Jl l,,/7 9(7‘

(c) AN B is disjoint from AAB
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