MAT?2440, Classwork19, Spring2025

1D: Name:

/

T
1.LetA=1{1,2,3}, B={1,3,5}, andU—édeZ“? ’< 10?21)r1dtheé)llowmg sets:
(a) AUB = 5[)275753 &, 6,78
(b)AnB=i])3§

(c)A—B = 223
B-4a= §57

(G)A:i495_9 é>7>8>? E
DB= 3 2,4,6,7,8,9%

2. The Principle of Inclusion-Exclusion for two sets:

Let A and B be sets. We have |AQB| = |A| + |B| — |AQB|

3.LetA={1,2,3}, B=1{1,3,5}. Show that |[AUB| = |A| + |B| — |ANn B|.
|AUB| = &, IAnBl=2 JAl= 3 |B]=3

[AUB) = (AT (Bl — (ANB|
4 = 3t 3 —2

4. The Principle of Inclusion-Exclusion for three sets:

Let A, B, and C be sets. Then we have
lAuBUC| = Al +IBl+ICl = 1AnEl -1 BnC |- 1CnAl+1ANB L



5. Table of Set Identities: Let A, B, and C be sets and U be the universal set.

Name Identity
ANnU = A
Identity laws AUQ = A
Domination laws AVU = U
Ang=_¢
Idempotent laws And=
P AuA=_A_
Complementation laws ﬁ = A
AuB= BUA

Commutative laws AnB = —B—
AuBuc) = (Aup Ul
AnBnCO) =_(AHYNC

AauBnc)=(AUB)N (AUC>
AnBUO)=[AOB)U (AQC)

Associative laws

Distributive laws

—

De Morgan’s laws ALB - ém_gf
AnB=AUR

Absorption laws ﬁ ﬁ Eﬁ 8 gg z A‘g
AuAd=TU

Complement laws

An/T=ﬁqS_

6. The Membership tables:

To prove the set identities, similar as Truth table in Logic operations, we have Wenmber<hiD
[

tables: In membership tables, let S be a set and we have

Ifa € S, we assign l (like the T (true) in truth table)
Ifa € S, we assign O (like the F (false) in truth table)
fin "UT\ * Q& A A& B
¥ o A& A aeb
A () A é’A 0\.66

QO a&A a&B




