Boolean Identities

Double Negation: p = —(—=p)
Equivalence: (p=q) = P> A(@—>p)
Idempotence: (pAp) = p
(Pvp) = p
DeMorgan;: (=(p A a)) = (=p v —0)
DeMorgan;: =(pv Q) = (=p A —0)
Commutativity of or: (pvQ) = (gvp)
Commutativity of and: (pAQ) = (gAp)
Associativity of or: pv(@vr)) = ((pvagvr)
Associativity of and: PAr(@arn)) = ((pAag)ar)
Distributivity of and over or: PAr(@vr)) = ((pArq)v(pan)
Distributivity of or over and: pv(@arn) = ((pvag)a(pvrn)
Conditional Disjunction: (p—>0) = (—=pva)
Contrapositive: (p—0) = (—q > —p)
Boolean Inference Rules
Modus Ponens: Frompandp — q, infer q
Modus Tollens: Fromp — g and —q, infer —p
Disjunctive Syllogism: Fromp v gand —q, infer p
Simplification: Fromp A q, infer p
Addition: From p, inferpvq
Conjunction: From p and q, inferpaq
Hypothetical Syllogism: Fromp—qgandq—r, inferp—r
Contradictory Premises: From p and —p, infer g
Resolution: Frompvgand—pvr, inferqvr
Conditionalization: Assume premises A.
Then, if (A A p) entails q, inferp—q
Computation
pv—=p = T —pvp = T
pPA—=p = F —pAp = F
pvT = T Tvp = T
pvF = p Fvp = p
pAT = p TAp = p
pAF = F FAp = F
pv-—=p = T —pvp = T
pPA—=p = F —pAp = F
pvT = T Tvp = T
pvF = p Fvp = p
pAT = p TAD = p
pAF = F FAp = F

Law of the Excluded Middle:

A Useful Axiom
pv—=p



