Reference Sheet for Logic and Program Proofs

Logical Equivalences

Definition of A
P A-P = False
P A False = False
PATrue=P

Idempotent Laws
PVPp=p
PAD=DP

DeMorgan’s Laws
~(pAg)=-pV—q
~(pVq) =-pA—q

Distributive Laws
pVgAr)=@VgA(Vr)
pA(@Vr)=@AqV(pAT)

Definition of Vv

PV -P =True

PV False = P
PV True = True

Double Negation
~(-p)=p

Absorption Laws
pV(pAg) =p
pA(PVa)=p

Associative Laws
(pva)Vr=pV(gVr)
(pAg)AT=pA(gAT)

Commutative Laws
pPVg=qVp
PAG=qAD

Implication Laws
p—qg=-pVg

Biconditional Laws
p—=q={p—q9AN(g—p)

Inference Rules

Simplification Modus Ponens Modus Tollens Hypothetical Syllogism
pPAgq -q p—4q
p—4q q—T

Therefore, p

Therefore, ¢

Therefore, —p

Therefore, p — r

Conjunction Addition Resolution Disjunctive Syllogism
p pVygq pVaq
q “pVvVr -p

Therefore, p A q

Therefore, p V ¢

Therefore, gV r

Therefore, g

Universal Instantiation
VxP(x)

Universal Generalization

JzP(x)

Therefore, P(c)

Therefore, VxP(x)

Existential Instantiation

P(c)

Therefore, P(c)

Therefore, JxP(x)

Inference Rules For Program Proofs

Composition Rule Conditional Rule Conditional with Else Rule
p{S1}q (p A condition){S}q (p A condition){S1}q
q{Sa}r (p A —condition) — ¢ (p A —condition){S2}q

p{S1;S2}r p{ if condition S}q p{ if condition Sy else Sa}q

Existential Generalization




