Logical Equivalences

Order of operations by precedence: =, A, V, —, <.

ANB<+< BANA
AVB<+< BV A
(ANB)AC <+ AN(BAC)
(AVB)VC+«+ AV (BVC)
ANA A
AVA& A
AN(BVC)«+ (AANB)V(AANC)
AV (BAC)«+ (AVB)A(AVC)
——A A
A— B+ —-AVB
—-(AAB) <+ —-AV-B
-(AVB) <+ -AAN-B
AV-A-T
AN—-AF

Universal/Existential Quantifiers

—Vx. P(
—3x. P(
dx3y. P(x,

v)
VaVy. P(x,y)

(commutativity of A)
(commutativity of V)
(associativity of A)
(associativity of V)
(idempotence for N)
(idempotence for V)
(distributivity of A over V)
(distributivity of V over A)
(double negation)
(implication in terms of V)
(De Morgan for N)

(De Morgan for V)
(tautology)

(contradiction)

x) <> Jx.—P(x)
x) <> Vx.—P(x)
< Jy3x. P(x,y)
— YyVx.P(x,y)



Set Notation

x € A < xisanelement of A
x¢ A+ —(xeA)

@ <> {}, the empty set
AUB={x | x€ AUB+<x€ AVx € B}
ANB={x | x€ ANB<+x€ ANx € B}

A={x|x€eAx¢ A}
A\B={x | x€ A\B+<xc€ AAx ¢ B}
ACB+ Vx.xe A—x€EB

Set Equivalences

ANB=BNA (commutativity of N)
AUB=BUA (commutativity of U)

(ANB)NC=AnN(BNC)

(AUB)UC=AU(BUC)
ANA=A
AUA=A

AN(BUC) = (ANB)U(ANC)
AU(BNC) = (AUB)N(AUC)

(associativity of M)
(associativity of U)
(idempotence for N)
(idempotence for U)
(distributivity of N over U)
(distributivity of U over N)

A=A (double complement)
A\B=ANB (subtraction in terms of N)
ANB=AUB (De Morgan for M)
AUB=ANB (De Morgan for U)
AN =0
AU =A
ANA=0



