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Q.1) State whether following are Tautologies or contradiction?

a) ~{(=p)\(~q)} <=> (pVa);

b) {PA(p=>0)}=>7;

¢) (PVa)M{pV(~a) M (~p)Va}M{(~p)V(~a)}

d) [(PAQV{AA(=N)F<=>[{(~=p)Ar NV (~a)A(~1)}]

e) ~{P\(~0)};

f) [(p=>a)\(a=>1)]=>(p=>)

Q.2) Prove the following

a)(@a+b).(a’+c)=(ac)+(a’.b),vab,c€B

b)ab+ab’+a’b+a’b’ =1,V ab,c€B

C) p.q.r +p.qr’+p.q’.r+p’.qr=p.q +q.r +r.p,v p,q.r€B

Q.3) State & Prove De Morgan’s Theorem ?

Q.4) Express the following functions into disjunctive normal form:

a) X.y b) X+ X"y c) fX\y,2) = x.y’ + X.Z +X.y d) f(x,y,z) = (x+y +2).(xy + x’z)’
e) (x.y’ +x.z) +X] X+ y)Xx +y)(x"+2) g) (X" +y).(x+2)+H(y.z)

Q.5) Express the following functions into conjuctive normal form:
a) f(xy) =x+x’y  1B) f(Xy,2) = xy’ £ Xz +xy ) (X+y+Zz)(xy +x°2) d) (x+y)(x+y)(x'+2)

Answers
Ans.la)T b) T c)F d) F eT HT
Ans.4 a) xyz+xyz’ b) xy+xy'+x’y C) Xyz+xy'z+xyz’+xy’z’ d) xy’z+xy’'z’+x’yz’
e) X'yz+x’yz’+x’y’ z+x’y’z’+xyz’ f) xyz+xy’z Q) Xy’ z+xy’z’+X’y’ z+xyz’+X’yz’+X’y’z’
Ans.5 a) (x+y) b) (x+y+z)(xty +z)(x+ty+z’)(x+y'+2’)

¢) (xty+z)(X’+y’ +z)(X’+y +2°)(x+y+z2’)(x+ty’'+2°) d) (x+y+z)(x+y+2’)(x+y’+z)(x+y’+2°) (X +y+z) (X +y’+2)
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Truth Table of Logical Connectives

P qlpAq|pVqlp—q|p<q P g pvg
T T T 1) T T T [T |T
TF|lF| T | F | F T |F [T
E Tl F i} T F F [T [T
FFIF|F | T | T F |F_|F
Some Important Boolean Algebraic Laws
I. | Law of [dentity A=A f
A=A *
2. |Commuiative Law AB=B:-A .
A+B =B+A
3, | Associatve Law A+ B-O)=AB:C
A+{(B+C) = A+B+C
4, |Idempotent Law AA=A
A+A=A
5. |Double Negative Law A=A
6. |Complementary Law AA=0
A+A =1
7. [ Law of Intersection Al=A
A0 =0
8. |Law of Union A+l =1
A+0 = A
9, | DeMorgan’s Theorem AB=A+B
. A+B=AD
10. | Distributive Law A«-{B+C)=(A+B)+(A-O)
A+(BC)=(A+B)-(A+C)
11, |Law of Absorption A(A+B) =
A+(AB) = A
12. |Law of Common Identities A +«(A +B) = |
L A+ (AB) = .“:‘.'LE :
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