Solution to Quiz#2

Question 1: Simplify the following Boolean function using algebraic manipulation:
XYZ + X°YZ’ + XZ

Solution:

XYZ+XYZ +XZ
=XYZ+7Z)+XZ
=XY+XZ

Question 2: Prove the identity of the following Boolean function using algebraic
manipulation:

A’B’C’D’ + A’B’CD’ + AB’C’D’ + AB’CD’ =B’D’
Solution:

Left hand side= A’B’C’D’ + A’B’CD’ + AB’C’D’ + AB’CD’
=B'D’(A’C’+ A’C+ AC’ + AC)
=B'DPA(C+0O)+A(C +0))

=B’'D’ (A’ +A)

= B’D’ = Right hand side

Solution to Homework#2

Question 2-1

a) XIZ=X+T+Z

Verification of DeMorgan’s Theorem

X[V |Z )| X¥Z XYZ | X+7+Z
0jofao 0 1 1
ool 0 1 1
0]1fa0 0 1 1
o1l 0 1 1
oo 0 1 1
Lol 0 1 1
L1110 0 1 1
L1111 | 0 0
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Question 2-2

X+7

XY+ XT+XY

al

(XT+XT)+ (X7 +XT)

= X(Y+ D+ F(X+X)

= X+7



by AB+BC+AB+BC = 1
(4B +A4B)+(BC +BC)
B(A+4)+B(C+C)

=B+58
=1

¢) F+XZ+XT = X+ + 2
= V+XT+XZ
= (F+X)(Y+ ) +XZ
= F+X+XZ
= F+(X+X)(X+2Z)
=T+17+Z

dy XT+TZ+XZ+XV+71Z XT+XZ+YZ
= AT+ TZ( X+ D)+ XZ+XT+TZ
XT+XTZ+XTZ+XZ+XV+YZ

= XV(1+Z2)+ XTZ+XZ+XT+ YZ

= XT+XZ(1+ N+ XT+¥Z

= XY+ XZ+XV(Z+Z)+YZ

= XT+XZ+XVYZ+TZ(1+1X)

= XTV+XZ(1+N+7YZ

= XY+XZ+7YZ

Question 2-7

a) XY+XTFZ+XY = X+XTZ = (X+XT)(X+Z) = (X+ X)X+ DX +2Z)
= (X+)NX+2Z) = X+7Z

b) X+¥(Z+X+Z) =X+WZ+XZ) = X+VZ+X)Z+Z) = XY+ VZ+XY
s (X+D X+ N+ T2 = X+ T+YZ = X+ 7

cl ﬁi*(’|_’f+ YZ)+ X(W+ WYZ) = WXZ+ WXVZ+ WX + WXYZ
= WXZ+WXZ+TWX = WX+ X = X

d) (4B +AB)(CD+CD)+AC = ABCD+ABCD +ABCD+ABCD+4+C
= ABCD+A+C =A+C+A(BCD) = A+C+C(BD) = A+C+BD



Question 2-9

a) F=(4+B)4+5)

by F=((VF+MX+1Z

¢) F=[T+X+(F+Z)0T+2)[W+X+TZ+72]
dy F=ABC+(A+B\C+A4(B+C)

Question 2-10

a)  Sum of Minterms: XYZ+ XTZ+XTZ+XTZ
Product of Maxterms: (X+ F+Z)( X+ T+ 2N X+ T+ Z) X+ T+ Z)
b}  Sum of Minterms: ABC+ABC+ ABC+ABC
Product of Maxterms: (4 +B5+C)A+B+C)(A+B+C)A+B+C)
¢} Sum of Minterms: WXYZ+ WXYZ + WXYZ + WXTZ + WXTZ + WXYZ
+ WATYZ
Product of Maxterms: (W+ X+ FV+Z)0 W+ X+ T+ Z) T+ X+T+Z)
(W+X+V+ 20 W+X+V+Z) W+ X+ T+ Z)
(M+ X+ F+ DT +X+V+2) T+ X+ T+ 2)

Question 2-12

a) (AB+C)B+CD) = AB+ABCD+BC = AB+BC so.p.
= Bi4+C) pos.

by X+X(X+ 1_’]{1’+ Z) = (X+ X]{)_E’+ [+ J_’]{J’+ Z))
= (T+X+ f’}[i’+ T+ E‘] p.0s.
= (1+TNX+T+Z) = X+T7+Z sop

¢} (A+BC+CD)B+EF) = (A+B+C)A+B+D)A+C+D)B+EF)
= (A+B+CHA+B+D)VA+C+DWBE+E)B+F) pos.
(4+BC+CD)B+EF) = A(B+EF)+BC(B+EF)+CD(B+EF)
= AB+ AEF + BCEF+ BCD + CDEF s.o.p.



