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M AT E 4000 assignment 1

Determinewhich of thefollowing statementsaretruefor all setsA, B, C,and D. If adouble
implication fails, determine whether one or the other of the possible implicationsholds. If
an equality fails, determine whether one or the other of the possibleinclusionsholds.

@ A>CandBOC«& (AuB)DC

() ADCorBDODC«< (AUuB)DC

(o ADCandBOC < (ANB)DC

(d A(AB)=B

(e AN(B\C)=(ANB\(ANC)

(fy AcCandBcC D = (AxB)C (CxD)

(g9 Converseof (f)

(h) Converseof (f), assuming A and B are nonempty
(i) Ax(B\C)=(AxB)\(AxC)

() (AxB)\(C x D)= (AC) x (B\D)

Let .A be anonempty collection of sets. Which of the following statementsistrue:

(@ xe UAA:> x € Aforevery Ac A
Ac

(b) xe NA=xecAforeveryAc A
AcA

Given setsA, B, and C, express each of thefollowing setsintermsof A, B and C, using the
symbols U, N and\:

@ D={x|xeAand(xeBorxeC)}
(b) E={x|(xeAandxeB)orxe C}
(c) F={x|xeAand(xeB=xeC)}

Let R be the set of real numbers. For each of the following subsets of R x R, determine
whether it isequal to the cartesian product of two subsetsof R:

@ {(xy)|0<y<1}
() {y)[y>x}
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(¢) {(x,y) |xisnotanintegerandy is aninteger }
Letf : A — BandletA C AandB, C Bfori = Oandi = 1. Shav thatf ! preseres
inclusion,union,anddifferenceof sets(for instance:

ffl(Bl\BO) = ffl(Bl)\ ffl(BO)
andsimilarly for otherexpressions)Also, shaw thatf preseresinclusionanduniononly:
(@ A CA=FfA)CTA)
(b) f(AJUA)=T(A)UT(A)
€ f(ANA)CTA)NTA)
(d) F(ANAY DF(AT(A)

Letf :A— Bandb:B — C.

(@) If D C C,shaw that(gof) YD) = f Yg XD))

(b) If f andgareinjective,shav thatgof is injective.

(c) If gof isinjective,whatcanyou sayaboutinjectivity of f andg?
(d) If f andgaresurjectve,shav thatgof is surjectve.

(e) If gof is surjectve,whatcanyou sayaboutsurjectvity of f andg?

(f) Summarisgrour answergo (b)—(e)in theform of atheorem.



