Rules you are allowed to use in formal proofs

Logical equivalences
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S A B

—(=P) & P (Double Negation)

PVv Q< QV P (Commutative Law)

PAQ < QAP (Commutative Law)

(PVQ)VR< PV(QVR) (Associative Law)
(PANQ)ANR < PA(QANR) (Associative Law)
PA(QVR)< (PANQ)V (P AR) (Distributive Law)
PV(QAR)< (PVQ)A(PV R) (Distributive Law)
P—-Q&-PVQ

P — Q< —Q — =P (Contrapositive)

PoQe QP

L PoQe(P>OQ)NQ— P)

PAQ) < =PV —Q (De Morgan’s Law)
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P—-Q)s PA-Q
(P ¢ Q)& (PA-Q)V(QA-P)
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. (PVQ)<E —~PA-Q (De Morgan’s Law)
(
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Logical implications

1.
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(P — Q)ANP=Q (Modus Ponens)

(P — Q) AN—-Q = —P (Modus Tollens)

P AQ = P (Simplification)

P = PV Q (Addition)

(PVQ)N—-P = Q (Modus Tollendo Ponens)

P < @Q = P — @ (Biconditional-Conditional)

(P — Q)N (Q — P)= P < Q (Conditional-Biconditional)

(P — Q)N (Q — R) = P — R (Hypothetical Syllogism)
(P—=Q)N(R—S)=(PVR)—(QVS) (Constructive Dilemma)

Given P and @ you may also write P A Q (Adjunction).



