AN INTroauction

FO rmal I.Ugl C Answers to Exercises 12

Which of the following wffs are tautologies, which contradictions, which neither?
1 (PA((-PvQ)A=-Q))

((QA (==PVvR))v-{PArQ})

(Pv=(QaR)) Vv ((=PArQ)AR)

(Pv (QA=R))v-=((=PVvR)vQ))

(P A (=Qv =R)) v =((Pv =R)v -Q))

=({=(PA=R)A=(QA=S)}Ar={=(PvQ)v(RVS))
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1 is a contradiction:

P Q| (P A ((-PvQ)a-Q))
T T| TF T FF
T F| TF F FT
F T| FF
F F| FF
1 2,5 3 4 2
2 is a tautology
P Q R | (Qa(-=PVR)v-[PrQ))
T T T TT T TF
T T F TT T TF
T F T TT
T F F TT
F T T TT
F T F TT
F F T TT
F F F TT
5 6 4 2,7 1
3 is a tautology
P Q R |((Pv =(QaAR)) v ((=PAQ)AR))
T T T |TT T
T T F |TT T
T F T |TT T
T F F |TT T
F T T|F FF T T T
F T F|F TT T
F F T |F TT T
F F F|F TT T
1 3 2 4,7 6 N

4 is neither a tautology nor a contradiction

P Q R |((Pv(Qa=R)v =((-PVvR)vQ)

T T T |TT T

T T F |TT T

T F T |TT T

T F F |TT T

F T T|FF F FF T

F T F |FT T T

F F T FF F F F T

F F F F F F F F T
13 2 47 6 5
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5 is neither—and strictly, to settle the question, all we need is one line that comes out true and

one line that comes out false, thus:

(PA(=-Qv=R))v-=((Pv=R)v=-Q)
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6 is a tautology

- {=(PvQ) v(RVvS)

=({=(P A =R)A=(QA=S)} A
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