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(20 points) Prove the identity of each of the following Boolean equations using algebraic
manipulation.

a. XZ+XY+XY=X¢Y_ o L
XY+ XY+ XY =XY+ XY+ XY+ XY =X +Y)+Y(X+X)=X+Y

b. XY+XY+XY+XV=1 S B B
XY+ XY+ XY+ XY =XY+ XY+ XY+ XY =YX+ X)+C(X+X)=Y+Y =1c.
X+XY+XZ+XI:/Z=X+Y+Z L . o _
X+ XY+ XZ+XYZ=X+XY+XZ(U+Y) =X+ X)X +Y)+ XZ=X+XZ+Y =
(§+X)(}+Z)+Y=§+Z+Y

d. XY+YZ+XZ=XY+XZ
XI_/+I_/Z+}Z=XI_/+I_/Z(X+f)+fZ=XI7+X?Z+fI7Z+§Z
=XY(1+Z2)+XZY +1)=XY + XZ

(15 points) Obtain the truth table of the following functions and express each function in sum of
minterms and product of maxterms.

a. (XY +Z)(Y+XZ)= b. (A+B)B+C)=

m (3, 5,6, 7)=IIM (0, 1, 2, 4) >m (0, 1,3, 5, 7)=IIM (2, 4, 6)
XY Z XY+Z Y+XZ F ABC A'+B B’'+C F
000 0 0 0 000 1 1 1
001 1 0 0 001 1 1 1
010 0 1 0 010 1 0 0
011 1 1 1 011 1 1 1
100 0 0 0 100 0 1 0
101 1 1 1 101 1 1 1
110 1 1 1 110 0 0 0
111 1 1 1 111 1 1 1
c.YZ+WXY +WXZ+W XZ=5m(1,3,5,9, 12, 13, 14) =IIM (0, 2, 4, 6, 7, 8, 10, 11, 15)
W XY Z F

00O00O0 0

0001 1

0010 0

0011 1

0100 0

0101 1

0110 0

0111 0

1000 0

1001 1

1010 0

1011 0

1100 1

1101 1

1110 1

1111 0



(20 points) Simplify the following expressions by means of a four-variable map.

a. AD+ BD+ BC + ABD . ABC + BCD + BCD + ACD + ABC + ABCD
- D+BC =AC+CD+ BD+ ABD
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4. (10 points) Implement the following expression with two-input NAND gates.

(AB + AB)(CD + CD)
A

B

D
— >

DD

B

sjejvle




