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6. Either tbe weather will tum bad o. we will leave on tim€. If the weather rums bad. then
the flight may be cancelled.

* 7. If the bill was sent today, then you will be paid tomorrow. you will be paid tomorrou
8. The gass needs mowing and the rees need trilnming. If the grass needs mowing, then we

need to rake the leaves,
9. Jusdi) each srep in lhe proofsequence ol

A ^ ( B + q ) ( B ) ( A ^ C ) )

L A
2 .  B ) C
3 . 8
4 . C
5 . A A C

* 10. Justify each step in the proof sequence of

l A _ _ t ( B v  C ) l ^ B ' ^ C ' ) A '

L  A + ( B Y  C )
2. B'�

4 .  B ' �AC ' �
s.  (Rv q,
6. A'�

I L Jusrify each srep rn the proof sequence of

A ' ^ B ^ L B + ( A v q l - + C

1, A'�
2 . 8
3 . R - ( A Y q
4 . A Y C
s. (A')' v c
6 , 4 ' ) C
'7. C

In Exercises 12-22, use propositional logic to prove that the argument is valid,

A ' A ( B ) A ) ) B '
( A ) B ) ^ l A + ( B ) q l ) ( A r O
l ( C ) D ) 4 q + l ( C + D ) + D l
A t ^ ( A v B ) + B
IA ) (B + C)] ̂  (A v D') ^ B ) (D ) C)
( A ' ) B ' ) ^ B ^ ( A ) C ) - . C
( A  r B )  ^  [ B ' ( C - D , l  ^  l A  - - ) r 8 - +  C ] t  -  \ A  -  D )
lA + (B -+ C)l J [B -r (,{ + C)]
( A ^ B ) + A - + B ' ) '
( A a C ) A ( C - > B ' ) ^ B - . A '
I A  > ( B v C ) l ^ C ' � ) ( A ) B )

12.
13 ,
t4,
15 .
16.
t '7.
18.
19.
20.
21.
22.



SECIION 1,2 Ptopositional LoEic

Use propositional iogic to prove the validity of the arguments in Exercises 23-31. These w1]l
become addirional derivation rules for proposilional 1ogic. summarized in Table 1.14.

TAMI' l�l:l

More Inference Rules

Fron Can Derive Name/Abbreviation for Rule

P - ) Q , Q - - " R P +,c [Exanple ]61 Hypothetical syllogism-hs

P V  Q , P ' 0 tE\ereir  2l l Disjunctive syllogism-ds

P ) Q 0' + P' IExercise 241 Contraposition-cont

Q , } P ' P+OlExercise25l Conlraposition-cont

P ^ P l E x e r c i s e 2 6 l Sell-reference-lelf

P lBxercise 271 Self-relerence-self

\ P r ' Q ) ' R P a ( Q + R )
IExercise 281

Exportation rxp

0 lExercise 291 hrconsistency irc

P ^ ( 0 v R ) ( P ^ 0 ) v ( P ^ R )
lExercise 301

Dhlributive-dist

P v ( Q ^ R ) ( P V O ) ^ ( P V R )
IExercise 3l l

Distributive-dist

* 2 3 . \ P Y A ) ^ P ' � 4 Q
24. (P -.  Q) )  (Q' a P')
25. lQ'  + P')  + (P 4 Q)

2'7, P Y P + P (Hint:Inslead ofassuming the hypothesis, begjD with a version of
Exercise 26t also make use of Exercise 25,)

28. [(P ̂  0) -r R] + [P -+ (O -+ R)]
* 2 9 .  P A P ' - - > Q

30. P A (0 v R) + (P ̂  0) v (P ̂  R) (lqinrr First rewrite the conclusion.)
31. P v (A ^ R) ) (P v Q),^ (P v R) (di,?rr Prove both P v (O ̂ ,4) -+ (P v 0) and

P v (0 A R) + (P v n)l for each proof. first rewile the conclusion.)

For Exercises 32 39, use propositional logic to prove the arguments valid; you may use any
of the rules in Table 1� 14 or any previously proved exercise.

3 2 .  A ' - @ ) B )
* 33. (P) Q) ̂  e' + Q) ) Q

34. (A'� + B') ^ (A -' C) -' (B + C)
3 5 .  ( A ' - + B ) ^ ( B - + c ) ^ ( C - D )  > ( A  + D )
36. (A v B) ̂  (.4 -+ C) ̂  (B --> C)+ C

i
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31. (Y + Z'� ) ̂  (X' ) n ^ Iv+ (x-' vrl ̂  (r-) 4 + (Y -t W
* 38. (A ̂  r)' ^ (C' ^ A)' ^ (C ̂  B')' -t A'

39. (P v (O ̂  R) A (R' v '9) ̂  (5 r Z') -+ (7-t P)

Using pmpositional logic, including the rules iD Table l 14 Prove lhat each argument in

Exercises 40-48 is valid Use the statement letteis shown

40. ff the pro$am is efficient, it executes quickly Either the program is-efhcient' or it has

u tug. ttoweu"r, the p.ogra- does not execute quickly' Therefore it has a bug

E , Q ,  B
41 . ff-Jine is more poputar' then she will be elected lf Jane is more popular' then Craig

will resign. Thereiore if Jane is more poPular, she will be elected and Craig will resign

+2. ii Jicten i" on tn" menu, then alon't of'ler fish, but you should have either fish or salad'

So if chicken is on the menu, have salad. C' 4 S

43. The croD is qood, but there is norenough water If lhere is a lor ofrain or not a lot ol
- 

*n. tn"ir rtrit is enough water' Therefore the croP is good and there is a lol of sun'

c, lt, R, s
44. #the ad is successful, then the sales volume will go up Either the ad is successful or the

store will close The sales volume will not go up Therefore the store will close

A , S , C
* 45. Russia was a superior power, and either France was not strong or NaPoleon made an

effor Napoleoniid noi make an error, but if the army did not fail' then ftance was

strong. ttence the artny faileal and Russia was a ;upenor powel R' F N' A

46. It is ;t the case that if electric rates go uP. lhen ussge will go down' nor is it true that

either new power plants will be built or bills will not be late Thereforc usage will not go

down and bills will be late R, U, P, B

+2. iilose toot ttre jewetry or Mrs. K.rasov lied, then a crime was committed Mr' Kmsov' 
*", not in to*n. ti u ";ime was committed, then Mr' Knsov was id town Therefole Josc

did not take thejewelry. J'L'C'T
48. If the birds arc liying ;outh and the lea\€s are nlming, then it must be fall Fall brings

cold weather. The leaves are tuming but the weather is not cold Therefore the birds are

not flying south. B, L, F' C

*49. a, Useatnrthtabletoveri fythatA+( '-)C)e(A  

 

' ) ' i  C is a tautology

b, Prove that A -+ (B + C) .r (A A B) -t C by using a series of equivalences

c. Explain how this equivalence justifies the deduction method that says:

to;rove Pr A P, ,\ '- A Pn -+ (R -+ 0, deduce S ftom Pt' "?' '- ' P"' and X'

50, The argument of the defense attomey at the beginning of this chapter was

lf my client is guilty. then the knife was in the drawer Eifier the knife was not in rhe

Ot"*'"t - l*o"-p.i "f,rta taw lhe knife lf the knifewas not there on October l0' it follows

thatJason Pritcharal didn't see ihe knife Furthermore' if the knife was there on October l0'

then the knife was in the drawer and also the hammer was in the barn But we all know that

the hammer was no! in the barn. Therefore, ladies and gentlemen of &e jury' mv client

Use propositional logic to prove that this is a valid aryument'


