Computer Science & Engineering 235 — Discrete Mathematics
Logical Equivalences, Implications, Inferences, and Set Identities

Table 1: Logical Equivalences

Logical Equivalences

la.  (pVv0)=p Identity laws
1b. (pAl)=p
2a. (pvl) = Domination laws
2b.  (pAO)=
3.a. (pVvp)=p Idempotent laws
3b. (pAp)=p
4. -(-p)=p Double negation law
5a. (pVq) =(gVp) Commutative laws
5b.  (pAg)=(gAp)
S5.c. (perq) =(gep)
6.a. (pVvVqgVr=pV(gVr) Associative laws
6.b. @AQAT=pA(gAT)
Ta. pVgAr)={@VoOAN(pVr) Distributive laws
7b. pA(gVvr)=({pPAqgV(pAT)
8a. —(pVgq)=(-pA-q) DeMorgan’s Laws
8.b.  =(pAg)=(-pV g
8c. —(-pV-g)=(pAq)
8.d. (-pA—q) =(Va)
9a. pVpAg =p Absorption laws
9b. pA(pVe =p
10.a. pV-p=1 Negation laws
10.b. pA—-p=0

Logical Equivalences Involving Conditional Statements
1llia. (p—=q)=(-pVg) Implication
ILb. (p—=q)=-(pA—q)
lle. (pVa) =(-p—q)
11d. (pAg)=—(p— ~q)
12. (p—q) = (—qg— —p) Contrapositive
Ba [ponA @ =[0vD 7]
Bb. [p=dA@—or)]=p— (A7)
14. (peqg) =[p—=9 N (g—p)] Equivalence
15. [(pAq) —=r]=[p— (g—7)] Exportation Law
16. (p—=q) =[pA—q) — Reductio ad Absurdum
17a. (p®qg =p@EA-q) V(-pAQ) Exclusive Or
17b. (pog) =@V (PV 9




Table 2: Rules of Inference

1. bA(p—q)]—q Modus Ponens
2. [(p—=q)A—q] — —p Modus Tollens
3a. p=gANg—=r))—=>pm—r) Transitivity or hypothetical syllogism
3b. e gAlgen))—=@er)
4. [(pVaq)A—p|—q Disjunctive syllogism or unit resolution
5. p— (pVq) Addition
6. (pANg)—p Simplification
7. [(p) A@)] — (pAq) Conjunction
8. [(pVag) A(—pVr)]—=(gVr) Resolution
9. (p—=c)] = —p Absurdity
10.  p—ofg—= (@Ag)
1la. (p—=q)—=[(pVr)—=(qVr)
11b. (p—=4q) = [(pAr) = (gAT)]
12a. [(p—= A (r—98)]—=[pVr)—(qVs) Constructive Dilemmas
12b. [p= A=) = [(pAr) = (gNs)]
13a. [(p—= ¢ A —s)]—[(—gV-s)— (-pV-r)] Destructive Dilemmas
18b. [(p—= @ A(r— )] = [(mgA—8) = (—pA-r)
Table 3: Set Identities
AUl =A Identity laws
ANU=A
AUU=U Domination laws
Anb=9
AUA=A Idempotent laws
ANA=A
(A)=A Complementation law
AUB=BUA Commutative laws
ANB=BnNA
Au(BUC)=(AUuB)UC Associative laws
ANn(BnNnC)=(AnB)NnC
AN(BUC)=(ANB)U(ANC) Distributive laws
AUu(BNC)=(AUB)N(AUC)
AUB=ANB De Morgan’s laws
ANB=AUB
AU(ANB)=A Absorption laws
AN(AUB)=A
AUA=U Complement laws
ANA=10




