Test 1 Math 3336 September 3. 2019
Each problem is worth 20 points! You have the full class period to complete the test.
1. True or False.
The meaning of the implication p - ¢ is
a.ponlyifg. T b.qgifp. T c. pissufficientforq T d.gis
necessary forp T
2. Determine whether each of these conditional statements is true or false.
a.lffl1+1=2,then2+2=25. F
b.If1+1=3,then2+2=4 T
c.lff1l+1=3,then2+2=>5 T
d.If2+2=4,then1+2=3 T
3.Construct a truth table for each of these compound propositions.

p a4 r —q —qVr p—(=qVr)
TTTF T T
TTFF F F
TFTT T T

a.p- (—qVr) FTTF T T
TFFT T T
FTFF F T
FFTT T T
FFFT T T

b.—p - (qg->7)
C.p->qV(p~-r
d@—=9A(=p -7
e.(poqV(ng <)
f.(=p < —q) < (g < 7)

4. Show that each of these conditional statements is a tautology by using truth tables.
a.

P g —p pPVg pAPVe —pAPVg —q
TTF T F T
[pA@Vq] —q TFF T F T
FTT T T T
FFT F F T

b.[p—>9AN@G—1] —@—r
c.pANp—q] —¢q
d[(@VaA@->rA@Gg—71] —r

5. Show that (p A g) — rand (p — r) A (¢ — r) are not logically equivalent. Answer:
LHS is Twhere p = T,q = F,r = F while RHS F

6. Find a compound proposition in propositional variables p,g,and r that is true when

1



exactly two of p,g, and r are true and is false otherwise. Answer:
PAgAN=—T)NPA=gAr)V(=pAqAT)

7. Find the disjunctive and conjunctive normal form for f(p, q) if it has the following truth

table:
IACANX)
T|T|F
T|\F\|T
F|\T|T
F|F|F

S0.9) =@A=-q)V (=P AQV (=p AN=q);—fp.9) =p Aq.f(p,q) = —pV —q

8.Showthat(p - ¢)=(—g~>-p) (p > q)=—pVg=-(=q)V—p= (=g > -p)

9.Find the disjunctive normal form for a tautology in p,q.r.

@AgADINPAGA=T)NPA—=gAT)N (P AGADN PA—g A=)V (=pAgA—=r)V(

10.

NN NS

Use truth tables to verify p V (p A g) = p
a @Ag) pV@AG p

r T T T
F F T T
T F F F
F F F F



