
LOGICAL IDENTITIESP � P ^ P idempoten
e of ^P � P _ P idempoten
e of _P _Q � Q _ P 
ommutativity of _P ^Q � Q ^ P 
ommutativity of ^(P _Q) _R � P _ (Q _ R) asso
iativity of _(P ^Q) ^R � P ^ (Q ^ R) asso
iativity of ^:(P _Q) � :P ^ :Q DeMorgan's Laws:(P ^Q) � :P _ :QP ^ (Q _R) � (P ^Q) _ (P ^ R) distributivity of ^ over _P _ (Q ^R) � (P _Q) ^ (P _ R) distributivity of _ over ^P _ T � T domination lawsP ^ F � FP ^ T � P identity lawsP _ F � PP _ :P � T negation lawsP ^ :P � F:(:P ) � P double negation lawP _ (P ^Q) � P absorption lawsP ^ (P _Q) � PP ! Q � :P _Q impli
ationP ! Q � :Q! :P 
ontrapositiveP $ Q � [(P ! Q) ^ (Q! P )℄ equivalen
e[(P ^Q)! R℄ � [P ! (Q! R)℄ exportation
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Rules of Inferen
eRule Corresponding Tautology NameP ! Q (P ! Q) ^ P ! Q modus ponensP���QP ! Q (P ! Q) ^ :Q! :P modus tollens:Q��� :PP ! Q [(P ! Q) ^ (Q! R)℄! (P ! R) hypotheti
al syllogismQ! R���P ! RP _Q [(P _Q) ^ :P ℄! Q disjun
tive syllogism:P���QP P ! (P _Q) addition���P _QP ^Q (P ^Q)! P simpli�
ation���PP [(P ) ^ (Q)℄! (P ^Q) 
onjun
tionQ���P ^QP _Q [(P _Q) ^ (:P _R)℄! (Q _R) resolution:P _ R���Q _R(P ! Q) ^ (R! S) 
onstru
tive dilemmaP _R���Q _ S(P ! Q) ^ (R! S) destru
tive dilemma:Q _ :S��� :P _ :R
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Logi
al Relationships with Quanti�ers
Law Name:8xP (x) � 9x:P (x) DeMorgan's laws for quanti�ers:9xP (x) � 8x:P (x)8xP (x) ^ 8xQ(x) � 8x(P (x) ^Q(x)) distributivity of 8 over ^9x(P (x) _Q(x)) � 9xP (x) _ 9xQ(x) distributivity of 9 over _Rules of Inferen
e with Quanti�ersRule of Universal Instantiation8xP (x)���P (
) (where 
 is some element of P's domain)Universal Modus Ponens8x(P (x)! Q(x))P (
)���Q(
)Universal Modus Tollens8x(P (x)! Q(x)):Q(
)��� :P (
)Universal Hypotheti
al Syllogism8x(P (x)! Q(x))8x(Q(x)! R(x))��� 8x(P (x)! R(x))Universal Generalization:P (
) for arbitrary 
 in U��� 8xP (x)Existential Instantiation9xP (x)���P(
) for some 
Existential GeneralizationP(
) for some element 
��� 9xP (x) 3


