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l 678 Boolean Algebra and Computer Logic

EXERCISES 8.3

For Exercises 1-8, write the minimal sum-of-products form for the Karnaugh maps of the given figures.

L. XX XXy XXy XN 6. X xyxs xjxs xixa
X3 1 1 3y
’
X3 1 1 1 X 3"‘ 1 1 ‘ 1
2. XX Xxs X xn v ' li » :
X3 1 1
xixg
x5 1 :
3. XX Xxy XX xm 7. e oxi xin
X3 1 1 1 1 X 1
’
X3 1 1 _""3 1 1 1
4. XXz X X3 XX XX .
~ N - - x3xy
Xy
xixg 1
X3 1 1 1
s. X3y X5 xXpxs 8. X0 xxh xjxs xjxy
Tty 1 xX3xy ( 1
x3xg 1 1 1 X3 1 )}
wal 1|0 R ! wa | SNB [
Vs
. » p— i
xixg 1 -wf 1

Wisu 9 and 10, use a Karnaugh map to find the mnimal sum-of-products form for the truth functions

£

9 “
x| Xa | X3 | Xy, X2 Xa)
1 1 1 1
1 1 0 1
1 0 1 0
1 0 0 0
0 1 1 1
0 1 0 0
0 0 1 0
0 0 0 0
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1000 [ xa | % [ xa | ey xa,xsxd

1111 1

1(11]o0 1

1 (101 1

1{1/0]0 1

10|11 0

1{o0|l1]o0 1

10|01 0

1(0f|0]o0 1 y

o111 1

o|l1]1]o0 1 y

NERERE 1 ,

o(1/0]o0 1 y

oo |11 0

ojo|l1]o0 0 )

o|o|o|1 0 '

ojo|lo]o 0

11. Use a Kamaugh map to find the mini s%—pmducis form for the truth ’“f Exercise 17,

Section 8.2.

12. Use a Kamaugh map to find sum-of-products form for the tmmﬁl'/nction of Exercise 18,
Section 8.2.

13. a. Use a Kamaugh to find the minimal sum-of-products form Qﬁe truth function of Exercise 19,

Section 8.2. \ )
b. Draw the logic network for the reduced expression of parw}
‘ N’

14. a. Use a Kamaugh map to find the minimal sum-of-p(o@k form for the truth function of Exercise 20,
Secti :

b. w.the logic network for the reduced exptesva of part (a).
15. gh map to find the minimal sumeQ -products form for the following Boolean expression.

XXX+ X000 + XXX+ xanxg +oxinxr + Xy + xxnxg
16. Use a Kamaugh map to find the minimal sum-of-products form for the following Boolean expression.

xixaxxg + Xp0xixg + Xy +xpnenxg + Xy + X
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l 680 Boolean Algebra and Computer Logic

17. Use a Kamaugh map to find P N—
a minimal sum-of-products X
expression for the network of
three variables shown in the
figure. Sketch the new net-
work.

!

f
U U
¢ k]J U
.

I
I

18. At Rats R Us, you found a standard sum-of-products form for the logic to control valves A and B
(Exercise 39, Section 8.2). Now eam yo«l?mise by using Karnaugh maps to minimize these

expressions.
19. Use a Kamaugh map to find a mini

sum-of-products form for the truth func'v n the table. Don’t-

care conditions are shown by dashes. &/
i | x| x| fxxex, xy’
N 0N

1] 1| 1] o0 N
T | 1 |0 | 1 O
T |1 0] o0 &
1 ] o | 1|1 0

J 1 ] 0| 1|0 -
1] 0 | 0|y 0
1] 0| oo 0
0o | 1 | 17 1 0
o | 1|1 ] o0 1
o | 1| 0| 1 0
0 1 0 0 1
o | o | 1| 1 1
0 0 1 0 0
ol o | o] 1 -
0 0 0 0 0
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20. Use a Kamaugh map to find a minimal sum-of-products form for the truth function in the table. Don’t-
care conditions are shown by dashes.

Xy X2 X3 Xa (X4, X3, X3, Xo)
1 1 1 1 0 4
1 1 1 0 1 ‘
1 1 0 1 0 '
1 1 0 0 -
1 0 1 1 -
1 0 1 0
1 0 0 1
1 0 0 0 0
0 1 1 1 1
0 1 1 0
0 1 0 1 1
0 1 0 0 0
0 0 1 1
0 0 1 0 0
0 0 1 -
0 | "o 0 0
21. Use the Quine-McCluskey ioccdum to find a minimal sum-of-products form Tor the truth function il-
lustrated by the map f%x reise 3
22. Use the Quine- &,
McCluskey pro- qli——— Y
ceduretofinda - «
minimal sum-of-
pmduc for (‘
ork in s
-Sketch — ) -
Igcw network. x, A
P p—— )
X, —e
x, o i
T} —Do—
." —-—F
P —
14
a—— )
Xy D0
- J
.l| Neo
PSS B
—D—
- J
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For Exercises 23 and 24, use the Quine-McCluskey procedure to find the minimal sum-of-products form for
the truth functions in the given tables.

23. Xy X3 Xy X4 (X, X2, X3, X4) 24. Xy X3 Xy Xy Xy, X3 X3 X,)
T 1 | 1| 1 0 ‘HIENERE 1
NEEERE 1 T 1 1] o 0
HENERE 0 'BENERE 1
1 1] 0] o 0 1] 1] 0] o 0
1 0 1 1 0 1 0 1 1 1
1 0 1 0 1 1 0 1 0 0
NIEEERE 1 1 ] 0] 0 ? 1
1] 0] o0 o 1 1 | o] 0o 1
o | 1 | 1| 1 0 o | 1 | 1 1
o | 1|10 0 o | 9 0 0
o | 1 o | 1 0 0o | 1 0o | 1 1
o |1 |0 o 1 0 o | o 1
o | o | 1| 1 1 o | 1 | 1 1
o o |1 o 1 & o | 1] o0 0
o |o o | 1 0 o |o | o |1 1
o |o oo 1 o lo|o|o 1

D 2 >
In Exercises 25-28, use the Quine-MgGhsékey procedure to find the minimal sun‘l:?oducs form for the
Boolean expressions. h e
25, xpxdxyxy + X{X3xX, & X{Xaxx + xixixixg + xpoxixg + xxixxg v
26. xpxaxx, + XXX *&s‘)ﬁ +xxdox + xivoxl + QY

XXX, + XY + XXX, + XXX
27. xxaxaXy + X000+ XXX+ X + XX b\/

g + x{xixix A g
29. Use the Quine-McCluskey procedure to find a minimal sum-of-products form for the truth function
illustrated by the map in Figure 8.34.



