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Exercises 2

Q1- Decide whether the following propositions are tautology or a
contradiction or a contingency:

DAq)—(p—q)

Solution:
P q -p |[PAQ | 7P—Q (P AQ)— (= p —0)
T T
T F
F [T
F |F

( By rules * without using the truth tables™ )
wAqQ) > (= p—>q)=-(pAq)V(pVqg) (Conditional Rule)
=-pV-qVpVvqg (DeMorgan’s Rule)

=(-pVp)Vv(-qVq) (Commutative and
Associative Rules)

=TVT=T ( Negation Rule)

1 % e - //f){/f()(/ Mehammed ej/]_%‘;//frl//y = O0559590720- WMk (/(‘/)(l/’//l((‘l//



College of Applied Studies and Community Service
Department of Computer Science and Engineering

e pl
ags2sElloll

King Saud University

Third Semester 1444 petznl] Aot Luddatll colualyull 2,8
Lutilly ) asle o

2) [-paAa(pvg)]l—g
Solution:

-p pPVvq pA(pve) | [-pA(pVvg)] -q

e T I e N -
el I | e |

( By rules “ without using the truth tables )

[ pA(pvg)]l =g =-[-pAa(pvg)]lvg ( Conditional Rule )
=pV-a(pvg) Vg ( DeMorgan's Rule)
=(pvg)Vv =(pvg) (Commutative and Associative Rules )
=T ( Negation Rule )
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3) —(p—g9——q
Solution:
4 P=q _'(F'_"l) —I(p—rq)—rﬂq

s I Y I -
el ] e L

( By rules “ without using the truth tables )
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4) A=l —q

Solution:

pA@P—q

A@—ql—q

=1 =]RE
m| o= om| A os

( By rules “ without using the truth tables )
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5) @A q)— (0 —g)
solution:
p 9 |\prg| pP=qg |Pra->0@—a
T T
T F
F T
F F

( By rules “ without using the truth tables )
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-q

pv—q

v—g—@prq

o= o=

ol I | o B B RS

i

( By rules “ without using the truth tables )
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7) pA-lg = (vl

r pvr

=

q—-({pvr)

-lq
- (pvr)]

pA-lg - (pvr)]

ool I ol B o | o L I | I I Y B -
e e I e et s A
ool Il e | e o | I e o B

( By rules “ without using the truth tables )
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8 —wu-[(unrv)-w]

U uAnAv

(u Av) - w

—u - [(unAv) -w]

ol B Il | I T |
ol I I | e o o R | B
I I 1 B e ]

3|
s}
sy

( By rules * without using the truth tables )
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9) Decide whether the following proposition is a Tautology or a Contradiction or a Contingency?

[(p 2q) v(g =1r)]=(p > —r)
Solution:
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10) Decide whether the following proposition is a Tautology or a Contradiction or a Contingency?
[(p=a)A(qg =r)]=(p > 71)

Solution:
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11) Show that the following proposition is a tautology (Don’t use the truth tables)
(pAg)—=(r =q)
Solution:

(pAgq)->(r—-q) = —(pAg)V(r -q)
= =(pAg)v(—rvg)
= —p VgV orvg

=(qVv —q) v(—pVv 1)

=TV(—pVv-1)=T
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12) Prove the following proposition is a tautology , (Don’t use the truth table) :

(png)-=[(qgVvr)-p]

Proof:

(pAg)—>[(qVvr)—=p] =-=(pAg)V[-(qgVr)vp]
=(-pV q) V[(=g A =r)vp]
=(=pV q) V[(~g Vvp) A(=r vp) ]
=[(=pV =q)V(=qg VP)] Al(=p V =q) V(=1 Vp)]
=[-pVaqV g Vp]A[-pV aqV ar Vp]
=[(=p vP)Vql Al(=p VPRIV (mq V 7))
=[TVaq] A[TV (=g V —r)]

TANT=T
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Q2 . 1) Showthat —(p — g)and p A —q are logically equivalent ?

Solution:

-q | p—q —(p—q)

b nr—q

T S T 1
o I T B TS

=(p—=g)=-(—-pvyg) by condition law
=-(p)A—g b cond De Morgan

— 'i"l A —|{,! ) I _' i
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2) Show that —(p v (—p A g)) and —p A —gq are logically equivalent by developing

a series of logical equivalences.

Solution:

P | ¢ | TPrG

pv (—pnrg

PV (TP Ag) P AT

o o= =] e
I I I S
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17) Showthat p+ g and (p —¢) A (g —p) are logically equivalent

Solution: ( By the truth table)

» q p—q q—p @w—-9Arlg=p | peg
T T
T F
F T
F F

18) Showthat p <+ g and —p < —g are logically equivalent

Solution:
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19) Show that
—p =>(q >r)=q-=>(pVvr)

Solution:

20) Show that (pA-T1r)=2qg=(pA—q)-=r

Solution:
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25) Show that
Solution: [p>(qg->p)IA(p->r)A(p->T7)="p

[p 2(g—=p)IA(p=r)A(p >T1) =

S[p-=2(g-=p)IAlp=2(rATr)]
=[p->(qg-=p)]Alp - (F)]
=[p->(q->p)IA[Tp V(F)]

=[p->(qg-p)IA[P]

=["pv(g->p)]IATp

=pA[ 'pV(g-p)] =7p
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26) Showthat (p A g) = (p »7q) and 7( p Aq)arelogically equivalent .

Solution:
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27) Decide whether (p Aq) — r islogically equivalentto (p = r)A (g = 1)
or not?
p q r |pAg |p—1 | q-1 |(pAg) =T (p=7r)A(g =71)
T T T
T T F
T F T
T F F
F T T
I3 T F
F F T
F F F
(Resolve it by rules)?
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28) Decide whether (p — q)V (p — "r) islogically equivalent to

p - (r -q) ornot?
Solution:

33) Show that the contrapositive of (p vV q) — r is logically equivalent to
B r — ( L p V _lq)

Solution:
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