
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}.

(a) Determine the following sets: A → B, A ↑ B, and A ↓ B.
(b) Compute the cardinalities: |A|, |B|, |A → B|, |A ↑ B|, |A ↓ B|.

2. Let U = {x ↔ Z | 1 ↗ x ↗ 100}. Consider A = {x ↔ U | x is divisible by 3} and
B = {x ↔ U | x is divisible by 5}.

(a) Describe the following sets in set-builder notation: A → B, A ↑ B, and A ↓ B.
(b) Compute the cardinalities: |A|, |B|, |A → B|, |A ↑ B|, |A ↓ B|.

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

(a) A \ B ↘ A
(b) (A → C) \ (B → C) = (A \ B) → C
(c) (A ↑ C) \ (B ↑ C) = (A \ B) ↑ C

4. The symmetric difference of two sets A and B is denoted by A∆B and defined as

A∆B = (A \ B) ↑ (B \ A).

Prove the following:

(a) A∆B = (A ↑ B) \ (A → B)
(b) A ↑ B is disjoint from A∆B
(c) A → B is disjoint from A∆B
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Set Notation

x ↔ A ≃ x is an element of A
x /↔ A ≃ ¬(x ↔ A)

∅ ≃ {}, the empty set
A ↑ B = {x | x ↔ A ↑ B ≃ x ↔ A ⇐ x ↔ B}
A → B = {x | x ↔ A → B ≃ x ↔ A ⇒ x ↔ B}

A = {x | x ↔ A ≃ x /↔ A}
A \ B = {x | x ↔ A \ B ≃ x ↔ A ⇒ x /↔ B}

A ↘ B ≃ ⇑x. x ↔ A ⇓ x ↔ B

Set Equivalences

A → B = B → A (commutativity of →)
A ↑ B = B ↑ A (commutativity of ↑)

(A → B) → C = A → (B → C) (associativity of →)
(A ↑ B) ↑ C = A ↑ (B ↑ C) (associativity of ↑)

A → A = A (idempotence for →)
A ↑ A = A (idempotence for ↑)

A → (B ↑ C) = (A → B) ↑ (A → C) (distributivity of → over ↑)
A ↑ (B → C) = (A ↑ B) → (A ↑ C) (distributivity of ↑ over →)

A = A (double complement)

A \ B = A → B (subtraction in terms of →)

A → B = A ↑ B (De Morgan for →)

A ↑ B = A → B (De Morgan for ↑)
A ↑ U = U
A → U = A

A ↑ A = U
A → A = ∅
A ↑ ∅ = A
A → ∅ = ∅
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Set Theory eg 91， 21 2.1

Set an unordered collection fdistihetobjects 4 9
a b 1， 24

Classical sets Z N R Q 4 sah all

ynesets by properties S 5 AlPix y
Membership

Element hts XEA X A 7 XEA

Sets Sets A EB XEA X EB
A B AEB BEA
A C B A EB At B

Set Operations
An B SXEUIXEA and XGB
A UB SXEUIXEA or XEBY
Ā A SXEUIX A
Al B A B XEUIXEA and BY AnB

Other usefulfacts Venndiagram

A B
O lAUBl 1AH IBI 1AABI
A B BE EĀ BA

IA B I I A l I A nB I
A B

Prove



Also AiUAzU UAn f Ai
Ai n A2A AAn Ai

A.B digomt X X A or X B
E X n XEA V7 X EB

X 7 X EA A X E B
7 X.T X E A A B

X X AN B

AnB 二

Musing set operator A AB 二

Set Equivalences AIB AnB dM distributing

proof By definition

y definition
Set equivalences

Dignoof Counterexample venndiagram



Pf a y def WIS x XEAIB XEA
Consider

any
X E AIB

y def时 XEA and X B XEA
Thus Al BE A

b1
B B

A c A c

A AC I LBA C
An C n BAC subtraction interms f n
An C_Ienl.BEUE dM

AngnB U Angn E distribution f n overU
U An Cni lassociativiyfn
U An Xnx ̅ 0

AnC n B U xn 二

A AC n B XU ㄨ

A n n B associating f n



A A CBA C commt多时 1

An B n C associating A
Al B n C subtraction intermsofn

B B

e A c A C

Counterexample

Suppose A all B b C c

A1B U C a u c a.ci x
AUC ICBUC a.cl u b c fall

Thus AIB UC AUCNBUC



y canalso

reepfbyf.fia A OB A IB ULBIA defy0
AnB U BNĀ subtraction intermsofn

ANB UB n ANB UĀ dtnn ofUovern
AUBINBUB n AUĀHBUĀ di Ann ofUovern
AUBIn U n UnBUĀ lawofcomplement

AUB n BUĀ identity f n
AUB n BAA dm

AUB BAA def f set difference
AUB ILAN B Ccomnntatinyofn

b WTS Ao B n AUB 二

From a A B AUB n BAA
AUB n A1B Lcommtgof7

A B n AUB



CAUBI n AnB n CAUB def f o
ANB 1 AUB n AUB comnttiityofn

A AB A LAUB n AUB assoe.fr
AAB A Xnx ̅

4

Bydef AOB and AUB are disjoint

C WTS A B A AnB

From a AOB AUB n BAA
AUB n A1B Lcommtyof1A B A AnB

LAUB n AnB ALANB defof 0
AUB n AnB AAB assoc f n
AUB n d X n x ̅

Bydef AOB and An Bane disjoint
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