Math 1137, Summer 2003

Homework 2: 6,7,13,19,29 p.26

Exercise: 6 p.26
p|agl|lprg| ~(pAg) | =p | 7¢ | =pV —¢ The compound propositions —(p A q) and —pV —¢ have the same

T|T T F F | F F
T|F F T F | T T
F|T F T T | F T
F|F F T T | T T

truth values so they are logically equivalent.

Exercise: 7 p.26
a) (p A q) — pis a tautology:

pl|laqgl|lphg| Phg)—p
T | T T T
T | F F T
F | T F T
F | F F T

b) p — (pV q) is a tautology:
plalpvelp—>(Vy
T | T T T
T | F T T
F | T T T
F | F F T

c) —=p — (p — q) is a tautology:
Pl g ﬁp|p—>q|ﬂp—>(p—>q)
TIT| F | T T
TIF| F| F T
FlT||T| T T
FIF|T| T T

d) (pAq) = (p— q) is a tautology:
plal|prg|lp=a|(pre)— (p—q)
TIT| T T T
T F| F F T
F|T F T T
F|F| F T T

e) =(p — q) — p is a tautology:
plalpr—e| p>a | P29 —p
T[T T F T
T|F| F T T
F | T T F T
FIF| T F T

f) =(p — q) — —q is a tautology:
plag|p=a|-p>a | a|-lp=a) =g
T[T T F F T
T|F| F T T T
F | T T F F T
FIF| T F T T

Exercise: 13 p.26
We want to determine whether the following compound proposition is a tautology: (—¢ A (p — q)) — —p. We can

do this in wo ways: either use a truh thale or try to find equivalent logical propositions.
Truth table:



p | q || p—q | —q | D:-g A (p— q) | @:—p | ®—@& The truth table indicates that the compund propo-

T | T T F F F T

T|F F T F F T

F|T T F F T T

F|F T T T T T

sition is in fact a tautology.
Second method: Using equivalent logical statements:
(=g A (p—=q)) = p<—=> (mgA(-pVq)) = —p byp—>qge#pvy

< ((=gA-p)V(-gAq)) > D by distributivity
< ((~¢A-p)VF) = —p
<= (-gA—p)— —p by identity
<> (=g A -p)V —p byp—qge#pVy
<~ (gVp)V-p by DeMorgan’s law
<= qV (pV -p) by associativity
< qVvT
< >T

Exercise: 19 p.27
We wish to show that —(p < ¢) < —p ¢ ¢. We'll make our life easy by simply doing a truth table.

plal|lpeoa| o | p|-peg

T|T T F F F
T|F F T F T
F|T F T T T
F|F T F T F

We see that the fourth and sixth columns in the table have the same truth values. This proves that the two
corresponding compound propositions are logically equivalent.

Exercise: 29 p. 20
The way the compound proposition is written is somewhat unclear since the author hasn’t placed parantheses
where they need to be. The exercise is to show that

O:((p—=>gNn(g—=r)—>@—7)

is a tautology.

Q@poqg| @(g—r) | DOAS | p The last column of the truth table show that @©

=
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RN RERE] N
R N R R
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ST TS
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33336

is a tautology. Tn otherwords, we could write that (p — ¢) A (¢ = r) = p — r. In section 1.5, we will see that
this is a rule of logical inference, called the “hypothetical syllogism”.



