Laws of Set Theory

Let A BCU
A=A Law of double complement
AUB=ANB de Morgan’s law
ANB=AUB de Morgan’s law

AUB=BUA Commutative Law
ANB=BNA Commutative Law
AU(BUC)=(AUuB)UC Associativity
AN(BNC)=(ANB)NC Associativity
AUA=A,ANA=A Idempotent Laws
AUD=AANU=A Identity Laws
AUA=U,ANA=1 Inverse Law



AJU=U,AND =1 Domination
AN(AUuB)=A Absorption
UANB)= Absorption

AN (BUC’) = (ANB)U (AﬂC’) Distributive
AU(BNC)=(AUB)N(AUC) Distributive



Example, Proof of de Morgan’s law:
To prove:

AUB=ANB ABCU.

re AUB
-z € AU B|
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Example, Proof of de Morgan’s law:
To prove:

AUB=ANB ABCU.




Example, Proof of de Morgan’s law:
To prove:

AUB=ANB A BCU.
Let A, B CU. To prove:
Veeld xc€AUB <= z€ ANB .
Let x € U.

re AUB

-z € AU B

“lr€A V x€ B

-lr € Al N —|z € B]
rcANzeEB

r € ANB .

Thus r € AUB < x € ANB. QED
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Venn diagrams help to visualize and sug-
gest laws of set theory, and to help count-
ing sets.
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Example: Of 120 airplane passengers 48
ordered wine, 78 ordered mixed drinks,
66 wanted tea. In addition, 36 wanted any
given pair of beverages, and 24 wanted all
three. How many drank only tea? only
wine? nothing?






