Basic Algebra of Sets

Algebra of sets | Algebra of numbers
Union U | sum “+”
Intersection M | product "
AUB=BuUA|a+b=b-ta
ANB=BnA|la-b=b-a
A{BUCY=AUBUC |la+{(b+c)=a+b+c
AnBnCy=AnBnC|a-b-cl=a-b-¢
AN{BUCY =(ANBU{ANC) |a-(b+e)=a-b+ta-c
AUBNC)=(AUBIN{AUC) | see below

Since AMAdA=4,(AnB)Cc A (ANC) < A, and
a+b{a+tec)=a-a+a-bta-ct+b-c

Line 6 in the table above follows from

(AUBIN{AUC) =(ANAYU{ANBIUANCIUBNC) = AU(BNC)
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This illustrates that set algebra has its own mles.
De Morgan’s laws:

AUB=4AnE8 (2.1}
AnE=4UB (2.2)

Similarly,
AVBUC=AU0D=AnD=AnBUuC=An(EnC)=AnBnC
AU U4 =4An--Nn4,
A A =AU UTs
(AU A N {As U Ay = (AN Az) U (AN Ay
Rules: (1) interchange U and i (2) interchange (+) and {«}. However, care

should be taken when dealing with multiple nests, as demonstrated below.
Example

(ANBYUC=DUuC=DNnC={ANBINC=AUBNC (2.3)
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