Math 210: Concepts from Discrete Mathematics

Some Important Logical Equivalences

Equivalence Name

pANT=p Identity Laws
pVF=p

pVT =T Domination Laws
pANF=F

pVp=p Idempotent Laws
PAP=Dp

—(—p)=p Double Negation Law
pVqg=qVp Commutative Laws
PANG=qAp

(pVgVr=pV(gVr) Associative Laws
(PAGAT=pA(gAT)

)

pA(gVr)=(pAq) V(

pV(gAT)=(pVg) A(pVr) | Distributive Laws
PAT

- (pAq)=-pVq De Morgan’s Laws
~(pPVg) =-pA—g

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

pV-p=T Negation Laws
pA—p= F

A Few More Logical Equivalences

Equivalence

Name

pP—q="pVg

Conditional to Disjunction

Contraposition

pPVg=-p—q
pAg=-(p— —q)
~p—=q9=pA—q
p—=>aNpP—r)=p—(qAT)
(p=r)n(@—=r)=(Vg —r
p—=>qVvp—r)=p—(qVr)
(p—=r)vig—r)={@rg —r
perqg=p@—q9) N(qg—Dp)

P q=p g
perq=(pAq)V(=pA-q)
“(peg=por g




