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ourse notesLaw of double negation: ::P leqv PDe Morgan's laws: :(P ^Q) leqv :P _ :Q:(P _Q) leqv :P ^ :QCommutative laws: P ^Q leqv Q ^ PP _Q leqv Q _ PAsso
iative laws: P ^ (Q ^R) leqv (P ^Q) ^RP _ (Q _R) leqv (P _Q) _RDistributive laws: P ^ (Q _R) leqv (P ^Q) _ (P ^R)P _ (Q ^R) leqv (P _Q) ^ (P _R)Identity laws: P ^ (Q _ :Q) leqv PP _ (Q ^ :Q) leqv PIdempoten
y laws: P ^ P leqv PP _ P leqv P! law: P ! Q leqv :P _Q$ law: P $ Q leqv P ^Q _ :P ^ :QDuality of quanti�ers:I. :Qx F leqv Qx :FFa
toring quanti�ers:IIa. E ^Qx F leqv Qx (E ^ F ), if x is not free in EIIb. E _Qx F leqv Qx (E _ F ), if x is not free in EII
. Qx E ^ F leqv Qx (E ^ F ), if x is not free in FIId. Qx E _ F leqv Qx (E _ F ), if x is not free in FIIe. Qx E ! F leqv Qx (E ! F ), if x is not free in FIIf. E ! Qx F leqv Qx (E ! F ), if x is not free in ERenaming of quanti�ed variables:III. Qx F leqv Qy F xy , if y does not o
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