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TOPIC 24—SET PROOFS

Demirbas & Rechnitzer



PROVING THINGS



WRITING SET OPERATIONS AS STATEMENTS

Let A, B be sets.
Subset and equality

N > —

+(A=B) = ((ACB)A(BCA))
Intersection and union

e(xeANB) = (rxe€AANz€E B)

e (x€eAUB) = (xe€AVzeEB)
Complement and difference

e(zcdld) = (z¢gA) = ~(zecA)

e(zx€cA—B) = (((zeA)AN(zx¢&B))

Ve AxeB) = (r€A — z€B).

(x € A) <— (z € B))

((r € A)A ~ (z € B))



A SUBSET EXAMPLE

PROPOSITION:
letA={necZ : 6| nfandB={nec€Z : 2|n},thenACB

Scratch work

e Weneedtoprovea € A — a € B

e Soassumethata € A. Hence a is an integer divisible by 6

e This means a = 6k forsomek € Z.

e We need to show thata € B which means we need to show that2 | a
e Butsincea = 6k, we knowa = 2 - 3k so, 2 | a as required.



WRITE IT UP NICELY
A={neZ :6|ntC{neZ :2|n}=818

43{0]0]

e Letthesets A, B be as stated and assume thata € A.
e Hence we know that6 | a and so a = 6k

e Thisimpliesthata = 2(3k) andso2 | a

e By the definitionoftheset B,a € B

e So A C Basrequired



ANOTHER EXAMPLE

PROPOSITION:
Let A, B,C besets.If A C Band B C C'then 4 C C.

Scratch work
e Whatdo we assume? That A C Band B C C.
e What do we need to prove? A C C, thatis (xe A) = (x € O)
e Aproblem —what do we assume? Eitherxz € Aorx ¢ A.
o Ifx € Athensince A C B, x € B.
Thensincex € Band BC (C,z € C
o Ifx ¢ A then theimplication“(x € A) = (z € C)”is true.



WRITE IT UP

(ACB)A(BCC) = (ACC)

43{0]0]

e Assumethat A C Band B C C.

e Furtherletz € A

e Since A C B, weknowthatxz € B

e Then similarly, since B C C, we know thatx € C
e Hence A C (' asrequired



A DISTRIBUTIVE RESULT

PROPOSITION:
Let A, B, C besets,then AU (BNC)=(AUC)N (AU B).

Scratch work




JUST DO ONE INCLUSION
AU(BNC)C (AuC)n (AU B)
We have to prove LHS is a subset of RHS
Lletxz € LHS.Hencexz € Aorxz € BN C.
So we have 2 cases to consider
o Assumex € A. Thenx € AUC andx € AUB
o Nowassumex € BN C,thenx € Bandx € C
Sincex € B, weknowx € BU A.

Similarlyz € C,sox € C U A.
In both cases,x € AUB andxz € AUC, sox € RHS as required



WRITE IT UP
AU(BNC)C (AuC)n (AU B)

3{0]0]
Letz € AU (BNC), sothatz € Aorx € BN C. We consider each case separately.
e Assumethatx € A, then we knowthatx € AU B. Simiarly,wehavex € AU C.
e Now assumethatz € BN C, sothatz € Bandx € C.
Since x € Bitfollowsthatx € BU A. Similarly, becausex € C, x € C U A.
In both cases,x € (AU B) andz € (AUC). Hencexz € (AU C) N (AU B) as required.



