MTH307 - HOMEWORK 5

Solutions to the questions in Section B should be submitted by the start of class on 10/25/18.

A. WARM-UP QUESTIONS

Question A.1. Prove the following.

(i) {neZ|9|n}C{xecZ|3]|z}

(ii) {6n|neZ}={2n|neZ}n{3y |y e Z}.

(iii) If p,q € N then {pn |n € N} N {gn | n € N} £ @.

(iv) {47 q€ Q) ={27[ ¢ € Q}.

(v) {4" |neZ} C{2" |neZ}.
Question A.2. Let U = {n € Z | 1 < n < 9} be the universal set and A = {1,5,9}, B ={2,3,5,7},
C=1{1,2,3,5,8,9} and D = {2,4,6,8}. Compute the following.

(i) AUB. (v) CuD.
(i) AU(BNCO). (vi) CUD.
(iii) (AuB)NC. (vii) (C—A)NnD.
(iv) (Ax B) — (C x D). (viii) (DUA) — (CNB).
Question A.3. Let A, B,C and D be subsets of the universal set /. Prove the following.
(i) AUB=ANB. (v) (AxB)N(CxD)=(ANC)x (BND).
(ii) ANB=AUB. (vi) AUA=U.
(iii) AU(BUC)=(AUuB)UC. (vii) A— B=ANB.
(iv) AN(BUC)=(ANnB)U(ANC). (viii) (AUB)—-CC(A-C)UB.
Question A.4. Let A, B,C and D be sets. Prove or disprove the following.
(i) If £ ¢ B and A C B then z ¢ A. (vii) A-(B-C)=(A-B)-C.
(iil) FACBUC then ACBor ACC. (ix) f AC Cand B C D then AUB C
(iii) AC Bifand only if AN B = A. CuUD.
iv) f A=B—C then B=AUC. (x) fAC Cand BC D then A—D C
(v) If A— B =@ then B # . C - B.
(vi) (AuB)— B C A. (xi) (AxB)U(CxD)=(AUC)x(BUD,).
(vii) (AUB)— B = A.

B. SUBMITTED QUESTIONS

Question B.1. Let A, B and C be sets.

(i) Prove or disprove that A C BN C' if and only if AC B and A C C.
(ii) Prove that (AUB)—-C=(A—-C)UBifand only ift BNC = @.

C. CHALLENGE QUESTIONS

Question C.1. Symmetric difference. Given two sets A and B, we define the symmetric difference
of Aand B tobe AAB=(A— B)U(B— A). Prove the following.
(i) Prove that AA B=(AUB) - (ANB).
(ii) Prove that AA B =B A A.
(iii) Prove that AA (BAC)=(AAB)AC).

Question C.2. Ordered Pairs. Formally, we may define an ordered pair as a set by (z,y) =
{{z},{z,y}}. Prove that (z,y) = (z,w) if and only if z = z and y = w (and so this definition is
consistent with our understanding of equality of ordered pairs).



