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Exercise 1
1.
A|B|A | B | AB A.B A+B A+B
0 0 1 1 0 1 0 1
0 1 1 0 0 0 1 0
1 0 0 1 0 0 1 0
1 1 0 0 1 0 1 0
2.
e A+ A.B=(A+ A).(A+ B) (Distributivity)
=1.(A+ B) (Complementarity)
=A+ B (Neutral element)
e A.(A+B)=A.A+A.B (Distributivity)
=0+A.B (Complementarity)
=A.B (Neutral element)
3.
a) AB+A.B=(A + A).B
=1.B
=B
b) (A+B).(A+B)=A+(B.B)
=A+0
=A
) A+A.B=(A.1)+(A.B)
=A.(1+B)
=A.1 (Absorbing element)
=A
d A.(A+B)=(A+0).(A+ B)
=A+0.B
=A+0 (Absorbing element)
=A
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e) AB+A+B+C+D =(A.B).(A+B+C+D) (De Morgan’s theorem)

=(A + B).(A+B+C+D)
=A+B).(A+B+C+D)
=(A+B).((A+B)+(C+D))

From(d):A.(A+ B) =A
=>(A+B).((A+B)+(C+D))=(A+B)
Then:

A.B+A+B+C+D =(A+B)

f) A+B.C+A.(B.C).(A.D+B)=(A+B.C)+(A+B.C).(A.D+B)
From question (2): A+ A.B=A+B
=>(A+B.C)+(A+B.C).(A.D+B)=(A+B.C) + (A.D +B)
Then:

A+B.C+A.(B.C).(A.D+B)=(A+B.C)+(A.D+B)
=(A+A.D)+(B+B.C) (Commutativity and Associativity)
From(c): A+ A.B=A
=>(A+A.D)=A ad (B+B.C)=B
Then:
A+B.C+A.(B.C).(A.D+B)=A+B

9 (A®B).B+A.B=(A.B+ A.B).B+A.B
=A.B.B+ A.B.B+A.B
=A.B+ A.0+A.B (Idempotence and Complementarity)
=A.B+A.B
From(a):A.B+A.B=B
Then:
(A®B).B+A.B=B

Exercise 2

Truth table:
A|B| F(A B)
0|0 1
0|1 1
10 1
1)1 0

F(A,B)=A.B= AT B=ANANDB
=> A.B+A.B+A.B =ANANDB
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Exercise 3

1.
F Mintermes Maxtermes
AlBIC] aBO
0(01|0O 0 A+B+C
0/0]1 1 A.B.C
0110 1 A.B.C
0|11 0 A+B +C
1(0/|0 1 A.B.C
1/0]1 1 A.B.C
11110 1 A.B.C
1111 0 A+B+C
¢ Disjunctive canonical form (1st canonical form):
F(A,B,C)=A.B.C+A.B.C+ A.B.C+A.B.C+A.B.C
e Conjunctive canonical form (2nd canonical form):
F(A,B,C)=(A+B+C).(A+B+C).(A+B +C)
2.

e Karnaugh map :
BC| 00| 01|11 10

oo'T]om
Lo @)oo |y

A

The simplified sum of products (SOP) expression: F (A,B,C) =A.B +B.C+B.C

3. Logic diagram:

Z >0 37
N — 3\~ F
c J/ —t
— | —
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Exercise 4

1.
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Z=A.B.C+A.B.(A.0)

Simplification:

|

B
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>

Z=A.B.C+A. )

.C
Z=A.B.C+A.B.(A+C
Z=AB.C+A.B.(A+0)
Z=A.B.C+A.B.A+A.
Z=AB.C+A.B+A.B

~\
=l
—

A @

B
Z=A.C.(B+B)+A.B
Z=A.C1+A.B
Z=A.C+A.B
Z=A.(B +0)
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Exercise 5

1. F1(A,B,C)= A.B.C+A.B.C+A.B.C

e Karnaugh map:

BC

O] e |

0

o=

e The simplified function:

F1(A,B,C)= A.B+A.C

2. F2(AB,C)= A.B.C

+A
F2(A,B,C)= A.B.C+A.B.(C+C)+A.B.C
+A

F2(A,B,C)= A.B.C

e Karnaugh map:

BC
A

BC

S[an)gk

0

=

e The simplified function:

F2(A,B,C) = A.

C+B.C

3. F3(A/B,C)=A.B+A.B.C+B.C+ A.B.C

F3(A,B,C) = A.B.
F3(A,B,C) = A.B.
F3(A,B,C) = A.B.
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e Karnaugh map:

BC =
BC BC
A

=
o

e The simplified function:
F3(A,B,C)= B +A.C

4, F4(A,B,C,D)=B.C.D +A.B.D + A.B.C.D
B

F4 (A,B,C,D)= B.C.D.(A+A)+A.B.D.(C+C)+ A.B.C.D
F4 (A, B,C, D)= A.B.C.D +A.B.C.D +A.B.C.D +A.B.C.D + A.B.C.D
F4 (A, B,C,D)= A.B.C.D +A.B.C.D +A.B.C.D + A.B.C.D

¢ Karnaugh map:

CcD _ —— —
CD cD
AB CcD CcD

AB 0 0 |1 1|

e The simplified function:

F4(A,B,C,D) = B.D

A+ A.B+ A.B.C+A.B.C.D
(B+B).(C+C).(D+D)+ A.B.(C+C).(D+D)+ A.B.C.(D+D)

A.B.C.D
B.C.D+ A.B.C.D+A.B.C.D+A.B.C.D+A.B.C.D+A.B.C.D+

A.B.C.D+A.B.C.D+A.B.C.D+ A.B.C.D+A.B.C.D+A.B.C.

5. F5(AB,CD)

A.
+
A.

>
o)

+A.B.C.D+A.B.C.D+A.B.C.D
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¢ Karnaugh map:

cD _ _ _
cD cD
A5 D | ©D
s — L
AB fi | 1 1| 1)
AB 1 1 1 1
\ g

e The simplified function:

F5(A,B,C) = B+A +C

ol ol

6. F6(A,B,C,D)= A.B.D+A.C.D+A.B.C.D +A.B.D+B.C.D +A.B.C.D
B.D.(C+

F6 (A,B,C,D)= A.B.D.(C+C)+ A .C.D.
+B.C.D.(A+A)+A.B.C.

F6 (A,B,C,D)= A.B.D.C+A.B.D.C + A.
+A.B.C.D +A.B.C.D +

F6 (A,B,C,D)= A.B.C.D+A.B.C.D+ A.

+A.B.C.D +A.B.C.D +A.

e Karnaugh map:

CD — _ —
CD CD
AB CD CcD

AB |1 1| 0 0

AB 0 0 l'l 1)
AB 0 0 1 1

e The simplified function:
F6 (A,B,C,D)= A.D +A.B.D+B.D
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