CISC-102 Winter 2016

Homework 10
Solutions

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 q.

plag|phg|-(pAg) |pV-(pAq)
T|T| T F T
T|F| F T T
F|IT| F T T
F|F| F T T

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

plalpAg|pVg| -V |(PAgdA-(PVY
TIT| T | T F F
TIF| F | T F F
FIT| F | T F F
FI|F| F | F T F

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

plag|-p|-q|pVa|-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, g —p

We need to show that p — ¢ A =¢ — —p is a tautology, and we do so using a truth
table as follows:



PP 9| | P=>q|P>qgNq | P—=>qNg— D
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) FreA)(z+2=T7)
This is true with = = 5.

(b) Vx e 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) (FxreA)(x+3<2)
This is false because:

(1+322DANR+3L£2DAB+3£2)AMA+3L2DA(B5+3£2).

(d) VzeA)(z+3<9)
This is true, because

(1+3<9IYN2+3<IHYANB+3<IHYAN(A+3<9IYA(5+3<9).

6. Let A = {1,2,3,4,5}. And let (z,y) € A%, be the domain of the propositions given
below. Determine the truth value of the following statements.

(a) JaVy, 22 <y+1
The statement is true because 12 < y + 1 for every y € A.
(b) Vzdy, 22 <y +1
The statement is false because there is no y € A such that 52 < y + 1.



