Theorem — Logical Equivalences
Given any statement variables p, g, and r, a tautology t and a contradiction c, the
following logical equivalences hold.
1. Commutative laws:
PAQ=QqA P pPva=qvp
2. Associative laws:
(pAg)AT=pAa(gar) (pva)vr=pv(gvr)
3. Distributive laws:
pr(@vn)=(parg)v(par)  pv(@an=(pvaa(pvr)

4. ldentity laws:

pAat=p pvec=p
5. Negation laws:
pv~p=t pA~p=cC
6. Double Negative law:
~(-p)=p
7. ldempotent laws:
pPAP=p pvp=p

8. Universal bound laws:

pvt=t pAC=cC
9. De Morgan’s Laws:
~(prQ)= ~pv~-q ~(pva)= ~pa~-q
10. Absorption laws:
pv(pnrg)=p pA(pva)=p

11. Negations of t and c:
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Summary of Rules of Inference — Valid Argument Forms
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