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TABLE 5 Logical Equivalences.

Eguivalence Name

pAT=p Identity laws
pv¥=p

pvT=T Domination laws
pAF=F

pvp=p Idempotent laws
pAp=p

~(—p)=p Double negation law
pvg=qvp Commutative laws
PAQ=qAp

e

(pvg)vr=pvigvr)
(pAag)Aar=pAalgAar)

Associalive laws

7
+ I “’MPU%-“-'"

pvlgar)=(pvqlalpVr)
palgvrys(parg)vipar)

f
Distributive laws b 5
B g )
""'\L ‘f h"‘-—] ~

~(pArg)=-pV g
~pVve)=—-pAr—Y

De Morgan’s laws

Nt g

pvipag)=p Absorption laws
prlpvq)=p

pv—-p=T Negation laws
pr—p=F

==

TABLE 6 Logical Equivalences
Involvimg Implications.

l

p—>g=-pVvyg
P=2>q=—q—>—p
pvg=-p—>gq
pAg=-(p—+—9q)
~p—2>q)=pr—q
(p—=g)rn(p—=r)=p—=>(gAr)
(p—=ralg—=r)=(pvg)—r
(p—=>q)vip—=r)=p—>(gVr)
(p—=>rivig—=ri=(parg)—r

TABLE 7 Logical Equivalences
Involving Biconditionals.

peq=(p—>qAlg—p)
pergq=E—pe—g
p+g=(prq)V(-pAr—q)
~(peqg=pog
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Examples on Truth Trees
MAT1348

. Construct a complete truth tree for the proposition
Pi: (pAg)Vr < (-pA—g).
Find a DNF for P;.

. Construct a complete truth tree for the proposition

P: =((pAg)Vr e (mpA—q)).
Find a DNF for P;.
. Use truth trees to determine whether

P;s: pAgqée —-pA—g
is a contradiction. If the answer is no, give a counterexample.
. Use truth trees to determine whether
Py: (pVg A(-pVr)—gqVr

is a tautology. If the answer is no, give a counterexample.

. Use truth trees to determine whether the set of propositions

{p=>(-rvae),pe (gAr),p—r}




1. Construct a complete truth tree for the proposition

Pr: (pANg)Vr < (mpA-q).
Find a DNF for P. / o
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4. Use truth trees to determine whether 1 Crﬁﬁv) N ¢ ﬁﬂ‘[/

Py -’1( (PV@gA(-pVr)—=gqV *'J

is a tautology. If the answer is no, give a counterexample.
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