CISC-102 WINTER 2020

HOMEWORK 9
SOLUTIONS

PROBLEMS

(1) Use a truth table to verify that the proposition p V —=(p A q) is a tautology, that is,
the expression is true for all values of p and gq.

pla|prg| (A |pV-(pAqg)
T|(T| T F T
T|F| F T T
F|T| F T T
F|F| F T T

(2) Use a truth table to verify that the proposition (pAq) A—=(pV q) is a contradiction,
that is, the expression is false for all values of p and q.

pla|pAg|pVa|-(pVae | ANV
TIT| T [ T F F
TIF| F | T F F
FIT| F | T F F
F|F| F | F T F

(3) Use a truth table to show that pV ¢ = —=(—p A —q).

plal-p|-q|pVag|-pA-g|-(-pA-q)
TIT|F | F| T F T
TIF|F | T| T F T
FIT|T | F| T F T
FIF|T|T| F T F

(4) Show that the following argument is valid.

pP—q,~q-—p

We need to show that [(p — ¢) A =q] — —p is a tautology, and we do so using a
truth table as follows:
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Pplplqg|-gip=q = ANq|[(p—>q) N-g ——p
F|T|F|T| F F T
F|T|T|F| T F T
T|F|T|F| T F T
T|[F|F|T| T T T

(5) Let A ={1,2,3,4,5}. Determine the truth value of each of the following statements.
(a) (Fx e A)(x+2=T7)
This is true with x = 5.
(b) (Vx € A)(z+2<38)

This is true, because

(1+2<8)A(2+2<8)AB+2<8)A(4+2<8) A(5+2<8).

(c) (BreA)(xr+3<2)
This is false because:

I+3£2)N2+3L2)ANB+3L2)ANA+3L2)AN(B+3£2).
(d) Ve e A)(z+3<9)
This is true, because

I4+3<IHYN24+3<IHYANB+3<IHYANA+3<9IA(B+3<9).



