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peq= (P~ g (g
p)pe q= "peo q

(pe q=pe g

pPeq=(prqv (tpr Q)

TABLE 6 Logical Equivalences.

P~ q=-pvgq

p— q=-q— —p
pPvqg=-p-q

pPAqg=(p— q)
(P~ q)=prq
P> @nr(P=>1=p=>(qr 1)
P> nNDr(@=>1=(pvaqg-—>r

(P=qv(p>r)=p— (qQv )

Equivalence Name

paTs= Identity laws
ppv F

=p

pv T=T Domination laws
pAF=F

pv p= Idempotent laws
ppArp

=p

=(-p)= p Double negation law
pv g=qv Commutative laws
ppArQg=q

AP

(pvaqgvr=pv(qv
Nprqnar=pn(q
AL

Associative laws

pv(@ar)=(pva A (pv
)
pa(@vi)=(prqv (pna
r

Distributive laws

S(pAq)=-pv g
S(pv q)=-pAr g

De Morgan’s laws

pv(paq)= Absorption laws
ppA(pvq)

=p

pv p=T Negation laws

pA-p=F




Modus Ponens:

p—=9q
p
..q  Corresponding Tautology: (p A (P —q)) — g

Modus Tollens:
p—q
—q
TP Corresponding Tautology: (-p A (p —q)) = —q

Hypothetical Syllogism:

p—q
q—r

~.p— 1 Corresponding Tautology: ((p —q) A (q —r)) = (p— 1)

Disjunctive Syllogism:
pVyq
P
-.q  Corresponding Tautology: (-p A (p vq)) — q

Addition:

P
.. PV q Corresponding Tautology: p = (p vq)

Simplification:

PAgq
.4  Corresponding Tautology: (p A q) —p

Conjunction:
p
I
.. P\ q Corresponding Tautology: ((p) A (q)) = (P A Q)




Resolution:
“pVvr
pVygq
~.qVr Corresponding Tautology: ((-pvr)A(pv@q)—(qvr)

Universal Instantiation (Ul):

VaP(x)
.. P(e)

Universal Generalization (UG):

P(c) for an arbitrary ¢
. VaP(x)

Existential Instantiation (El):

JzP(x)
.. P(c) for some element ¢

Existential Generalization (EG):

P(c) for some element ¢
codzP(x)




