Logical equivalences

Conditional / Implication A - B=-AV B and A - B =-(AA-B)
Biconditional A <> B= (A — B)A (B — A)

De Morgan =(AAB)=-AV-Band -(AVB)=-AA-B

Negation / Inverse AV-A=Tand AN-A=F

Identity ANT=Aand AVF=A

Double negation —(-A4)=A

Idempotent ANA=Aand AVA=A

Commutative ANB=BAAand AVB=BVA

Associative (AAB)AC=AAN(BAC)and (AVB)VC=AV (BVC)
Distributive AAN(BVC)=(AAB)V(AAC)and AV (BAC)=(AVB)A(AVCO)
Annihilation AVT =T and ANF=F

Absorption AV (AAB)=Aand AN(AVB)=A

Rules of inference

Name Tautology Rule
A
Modus ponens / [AN(A— B) - B A B
Direct reasoning —5
Modus tollens / I
OIS TOTIENS / [~BA(A— B)] - —A A—>B
Indirect reasoning R E—
A—B
Hypothetical syllogism | [(A — B)A (B = C)] = (A—C) B—=C
A—=C
AV B
Disjunctive syllogism [(AvB)AN-Al— B -A
B
Addition A (AV B) -4
.. AVB
Simplification (AANB)— A #
AV B
Resolution [(AVB)A(mAV(C)] = (BVCO) -~AvC
. BvC
A
Conjunction [(A) A(B)] - (AAB) B
ANB
Fallacies

Affirming the conclusion is incorrectly assuming that [(A — B) A B] — A is a tautology.

Denying the hypothesis is incorrectly assuming that [(A — B) A =A] — —B is a tautology.
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