(Associativity of A) An FOL sentence P ~ (Q ” R) is logically equivalent to (P * Q) R, which is in turn
equivalentto P A Q A R. That is,

PA(QAR)& (PAQ)AR-PAQAR

(Associativity of v) An FOL sentence P v (Q v R) is logically equivalent to (P v Q) v R, which isin turn
equivalentto Pv Qv R. That is,

Pv(QvR)«<(PvQ) VR PvQVR
(Commutativity of A) A conjunction P A Q is logically equivalent to Q * P. That is,
PAQe QAP

As a result, any rearrangement of the conjuncts of an FOL sentence is logically equivalent to the original.
For example, P~ Q * Ris equivalenttoR* Q" P.

(Commutativity of v) A conjunction P v Q is logically equivalent to Q v P. That is,
PvQeQvVvP

As a result, any rearrangement of the disjuncts of an FOL sentence is logically equivalent to the original.
For example, Pv Qv R is equivalenttoRv Qv P.

(ldempotence of /) A conjunction P A P is equivalent to P. That is,
PAPoP

More generally (given Commutativity), any conjunction with a repeated conjunct is equivalent to the
result of removing all but one occurrence of that conjunct. For example, P A QA P is equivalentto P A Q.

(ldempotence of v) A disjunction P v P is equivalent to P. That is,

PvPe P
More generally (given Commutativity), any disjunction with a repeated disjunct is equivalent to the
result of removing all but one occurrence of that disjunct. For example, Pv Qv P is equivalent to P v Q.
(Distribution Laws) For any sentence P, Q, and R:

PA(QVR)e (PAQ)V(PAR)
Pv(Q~AR)e (PvQ)™(PVR)

(De Morgan’s Laws) For any sentences P and Q:
-—-P &P
~P1Q) & (-Pv-Q)
~PvQ) & (-P Q)



