CPSC 229, Spring 2026 Rules of Logic and Deduction

Laws of Boolean Algebra

double negation —(-p)=p
excluded middle pV-p=T
contradiction pA—-p=TF
identity laws TAp=p
Fvp=p
idempotent laws PAP=Dp
pVp=p
commutative laws pAqg=qAp
pVqg=qVp
associative laws (pAg) Ar=pA(

qAT)
(pVgVr=pV(qgVvr)

distributive laws pA(gVr)=(p@Aq V(pAT)
pVlgAr)=(VgA(pVr)

DeMorgan’s laws =(pAQq)

(=p) V (—9)
~(pVaq) = (—p) A (g

) A (=)

Rules for Predicate Logic

DeMorgan’s laws (Vo P(z)) = Jz(—P(x))
—(JzP(x)) = Va(—P(x))
VaVyQ(z,y) = VyVzQ(x,y)
JrIyQ(z,y) = JyFzQ(x, y)

Definitions

pP—>q="pVgq
peqg=(-pVag) A-qgVp
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Rules of Deduction

p—q Va(P(z) — Q(z))
modus ponens b P(a)
q . Qa)
p—q Va(P(z) — Q(x))
modus tollens -q —Q(a)
. p . —P(a)
p—q
law of syllogism q—r
S.p—r
pVyq pVygq
elimination -p -q
q 5D
L PAq PAq
specialization _— _—
) q
L p q
generalization
S.pVa S.pVyq
p
q



