MTH 181 Fall 2013

Proving AUB=ANB and (AnB)UC=(AUC)N(BUC) Using Elements V2

1. Show that AUB=ANB by proving (a) AUBC ANB and (b) ANBCAUB.

Proof of (a): Let x€ AU B then x € U = the universal set and x ¢ AU B. This means that
xeU butx ¢ A and x ¢ B (see the figure on the left below). Thus, x AandxeB;hence, xe ANB.
Therefore, AUBC ANB.

Proof of (b): Let x€ANB then and x € A and x € B . This means that xeU but x¢ A and x ¢ B.

Thus, xeU and x ¢ AU B ; hence, x € AU B . Therefore, ANBC AUB. o
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2. Show that (AN B)uC =(AUC)N(BUC) by proving (a) (AnB)UC c(AUC)N(BUC) and
(b) (AuC)N(BUC)c(ANB)UC.

Proof of (a): Let xe(ANB)UC . Then either xe AN B or xeC (see the figure on the right above)

since ANBc(ANB)UC and C (AN B)UC. Thus, there are two cases:

Case l: xeC. Then xe AuC and xe BUC because Cc AuUC and Cc BuUC.
Case2: xe ANB.Then xeAandxeB.But AcAuC and Bc BUC ; hence, xe AUC and
xeBuUC.

Thus, in both cases, xe AUC and x € BUC which means x €(AUC)N(BUC). Therefore,
(AnB)uCc(AUC)N(BUC).

Proof of (b): Letxe(AUC)N(BUC), then xe AUC and x € BUC . Again, there are two cases since

CcAuCand Cc BuUC:
Case I: xeC . Then xe(ANB)UC since Cc(ANB)UC.

Case I: x¢C .Then xe AUC impliesx € Asince AUC is the set of elements either in A or in C .
Similarly, x e BUC implies that x € B. But, x€ A and x € B implies x€ AN B . Thus,
xe(AnB)uUCsince ANBc(ANB)UC.

So in either case, x € (AN B)UC . Therefore, (AUC)N(BUC)c(ANB)UC .o



