McGill University
Math 240: Discrete Structures 1
Solutions to Assignment 1
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2. It suffices to prove (a) (b) and (¢) <= (a).

b= p— q) A (¢ — p) (Definition of p < q)

qV —p)A(pV—q) (Definition of p— g and ¢ — p)

(qV-p) Ap)A((qV-p) A-q) (Distributive Law)

(gAp)V (—pAD))V ((gN—q)V (—pA—q) (Distributive Law)
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~(p®q) <= ~((pA—=q)V(gA-p)) (Definition of p @ q)
> (=(pA=g) A=(gA—p) (DeMorgan)
<~ (pVg@) A(pV~—q) (DeMorgan and Double Negation)
<= p < q (Definition of p < q)

3. (a) V(A,B,C)((AUC =BUC) — (A= B)) is false. Counterexample: A =0, B = C = {0}.
(b) Y(A,B,C)((ANC =BNC)— (A= B)) is false. Counterexample: A =C =0, B = {0}.



(c) Y(A,B,C)((A® B)NC = (ANC) @ (BNC)) is true. If U is any set containing A, B,C and X =U — X,
wehave X @Y = (XNY)U Y NX)=Y ® X and

(ANC)®d(BNC)=((AnC)NBNC)U((BNC)NANC) (Definition of X ®Y)
(ANC)N(BUC)HU((BNC)N(AUC)) (DeMorgan)
(ANCNB)N(ANCNO)HU((BNCNA)N(BNCNC)) (Distributive Law)
ANCNB)U(BNCNA)

(ANB)U(BNA)NC (Distributive Law)

A®B)NC
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(d) Y(A,B,C)((A@B)uC = (AUC) @ (BUQ)) is false. Counterexample: A = B =0,C = {0}.

4. Let U=AUBUC and let X =U — X. Then

Ad(BaCO)=(An(BNC)U(CNB)U(((BNC))u(CNB))NA)
=AN((BUuC)N(CuUB)U(((BNC)U(CNB))NA) (DeMorgan)
=(ANBNC)U(ANBNC)U(BNCNA)YU(CNANDB) (Distributive Law)
=C®(A® B) (Symmetryin A, B,C)
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