L ogical Equivalences

L ogical Implications

1. ~~P! P double negation 16. P=(pva) addition
24 (PVv@)=(qvp) 17. (PAQ)=p simplification
2b. (PP a)" (¢! p) commutative laws
2¢6 (p=g)=(g=p)
32 [(PVvO)Vvr]<[pv(qvr)] 18. (" ot -p absurdity
36 (PADAT]<[PAAAT] associative laws
4a. lov@an]=(pvgr(pvr)] 19. [P#(p" )l! ¢ modus ponens
4b. [PA(@v = (P A9V (P AN distributive laws
5a. (pvp)=p 20. [(p# )" Aqlt Ap modus tollens
sp. (PAp)=p idempotent laws
6a. (Pve)=p 21. [(pva)a-pl=¢ disjunctive syllogism
6b. (PO T
6c. (PAO)=C
6d (PAt)=p identity laws
74 (PVAp) =1 2. pP=[a—(prq)]
76. (PA-p)=cC negation laws
ga. ~(#q)" (-p! -q) 23, [Pt #@! D" (P! 1) gansitivity of <
8b. ~(P#Q) " (-p! -q)
gc. (PVA) <= ~(=pA-0Q)
gd. P#9" -~(-p! -9 DeMorgan laws
9. (P! " (-q! =-p) contrapositive 24. [(P=A)A(g—=T1)]=(p—=T)
transitivity of ! or hypothetical syllogism
10a. (P=0d) < (-pva) 25a. (P=A)=[(pvr)—>(qvn)]
10, (P a) = AlpaAg) implication 256 (2" # [(p! r)" (¢! r)]
25¢. (P=a)=[(q—=r)—=(p—>T)]
112, (Pva)= (Ap—0) 26a. (PO A(r—=9)]=[(pvr)—=(qvs)]
11b. (P#9" Alp! Ag) 26b. [(P= AT —=9]=[(pAT)—=(qArS)]
constructive dilemmas
122 [(PY N)$(@! Nl# [(p" a)! 1] 274 [(P=QA(r—=9)]=[(-qv =)= (=pv-r)]
120b. (= r(p—=r]=lp—=(grr)] 276, [(P= ) A(r = 9)]=[(AqgrAs)— (ApaAr)]

destructive dilemmas

13. (2% Q# [(p! 9" (¢! p)] equivalence

14. p# ! r1" [p! (@' 1)

exportation law

15. (! O # [(p" ~9)" <] reductio ad absurdum




