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The following are translations of logic ideas into set theory ideas.
The symbols p, q, and r denote arbitrary statements, and T and F denote “True” and “False” respectively.
Let A, B, and C denote sets and let U denote a “universal set” (i.e. U is the set theoretic version of T).

The idea below is to translate a statement p into the set theory statement x € A, etc.

Name Logic Sets
Double Negation Law -(-p)=p (AT = 4
Negation Laws pV(-p)=T AUAt =T
pA(=p)=F AN AC =9
Idempotence Laws PVP=p AUA=A
PAP=pP ANA=A
Identity Laws pAT=p ANU=A
pVF=p Aup=A
Domination Laws pvT=T AuU=U
pAF=F ANnd=10
Commutative Laws PVqQ=qVp AUB=BUA
PAQ=qApD ANB=BnNA
Associative Laws pV(qVvr)=(pVq) Vr Au(BUC)=(AuB)UC
PA(QAT) = (pPAQ) AT ANn(BnC)=(AnB)nC
Distributive Laws pV(qAr) = (pVa) A(pVr) AUu(BNC)=(AUB)N(AUCQ)
pA(qVr)=(pAq)V (pAr) AN(BUC)=(ANB)U(ANCQC)
De Morgan’s Laws “(pVa) = (=p) A (=q) (AUB)t = At N BE
~(pAQ) = (=p) V (~q) (ANB) = ACU BS
@-Definition p@a=(pVa A(—-(pArq)) AAB = (AUB)N (AN B)t
Material Implication p—q=(-p)V AC Bifand only if U = AU B
Contraposition p—a=(—q) — (—\ p) A C B if and only if B C AL
Biconditional Expansion | p+q=(p—=>qA(q—p) | A=Bifandonlyif ACBand BC A
Modus Ponens P—qp ..q If AC B and x € A, then x € B.
Modus Tollens P—>q—q ..0p If AC B and z ¢ B, then z ¢ A.
Disjunctive Syllogism pVq,—p ..q Ifxre AUB and z ¢ A, then x € B.
Hypothetical Syllogism P—qq—Tr .p—T If AC Band BC C,then ACC.
Reductio Ad Absurdum p— (aA(—q)) ..—p If AC0, then A=0.
Conjunctive Addition P,q ..PAQ Ifx € Aand z € B, then x € AN B.
Conjunctive Simplification PAQ ..p ANBCA
Disjunctive Addition p ..pVq ACAUB




