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Conjunctive and disjunctive normal forms with conversion algorithms

Exercise 01:
Given the following logical expressions, determine if they are in CNF, DNF

(AvB)A(CVD)
AA(BVC)A(D)
(AAB)V(CAD)
(AVB)A(C)
AvV(BAC)
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Exercice 02:

Using the conversion algorithm,find the disjunctive normal forms
a.(AVBVC)A(CV—A)

b.(AVB)A(CV D)

c.((AvB)—C)

d. AA(BVC)

e. (AVB)AC

f. ~AV(BAC)

Exercice 03:

Using the conversion algorithm, find the conjunctive normal forms

(AV B) — (C AD)

(AV (-B A(CV (=D AE))))
A (BA—C)

AV(BAC)

(AAB)VC

A—(BVC)

—~(A VB)
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Exercice 04:

1. demonstrate that the following formula is valid :

F =@A—b)v(—aA—-(bVvec)V(~cAb)V(bAcAa)V(cA—a).

2. Deduce (without proof) what can be said about the validity of the following formula A:

A=(@a—->DbA(a > (bVc)A(c — bD)A((bACc) — ma)A(c — a).

Solution

Exercise 01:
CNF, DNF

. (AvB)A(CvD) CNF
AA(BVC)A(D) CNF

. (AAB)V(CAD) DNF
4. (AVB)A(C) CNF
AvV(BAC) DNF
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Exercise n=02
a) (AVBVC)A(CV—A)
=(AAN(C V~A) V(B A(C V-A)V(CA(CV—A) distributivity.
=((AAC)V(AAA))V((BAC)V(B A—A))V((C AC)V(C A—A)) distributivity.
=(AANCO)V((BAC)V(BA—A))V(C V(C A—A)) we delete (A A—A) = False
=(AANC)V(BAC)V(B A—A))vVCwe a remplace (C V(C A—A)) with C

Absorption law .
=(AAC)V(BAC)V(BA—-A)VC

b)
b) (AV B) A (C VD).
=(AA(C VD))V (B A (C VD)) distributivity.
=(AAC)V(AAD)) V(BAC)V (B AD)) distributivity.
=(AAC)V(AAD)V(BAC)V (BAD)
¢) ~((AVB) - C)

=—(—(A Vv B) Vv C) transformation of 1'implication



=(AvB)A—C
=-CA(AVB)
=(CAA)V(—CAB) distributivity.

Exercise n=03

a) (Av B) — (C AD).

=-(AvB)Vv(CAD) transformation of implic ation en disjunction.
=(~AA-B)v(CAD) Morgan law.
=(~AV(CAD))A(-BV(CAD)) distributivity.
=((FAVC)A(mAVD))A((-BV C)A(=BV D)) distributivity.
=E(FAVC)A(FAVD)A(-BVC)A(-BV D)

b) (Av(=BA(C V(=D AE))))

(Av(-BA(CV (=D AE))))
=(Av(-BA((Cv-D)A(CVE))) distributiviy.
Z=((Av-B)A(Av((CVv-D)A(CVE)))) distributivity.
=((Av-B)A((AvCV-D)A(AV CVE))) distributivity.

=(AV-B)A(AVCV-D)A(AVCVE)

c) A (BA-C).

=(A—> (BA-C)A((BA-C)— A) transformation of < in double —.
= (mAV(B A-C))A(=(B A=C)VA) transformation of implication in disjunction.
=(FAV(BA-C))A((-BVC)VA) Morgan law .
S((FAVB)A(FAV-C)A((-BVC)VA) distributivity.
=(~FAVB)A(-AV-C)A(-BVCVA).

d) AV(BAC)



(AVB) A (AVC)
e) (AAB)VC
(AVC) A (BVC)

Exercise n=04

1. With the truth table we find F est valid
2. A = —F ; then A is (inconsistency , antilogy, )



