Chapter 8

8.1. The expressions for the inputs of the flip-flops are

Dy = Yo=ww+U%,
D= N=wdnedwy
The output equation 1s
« =Wl
8.2
The expressions for the inputs of the flip-flops are
Jao=
Ka = w
J1 = wp+wy
Joy =
The output equation 1s
=Wy
8.3. A possible state table is
Prsent Next state Output z
state w=0 w=1|w=0 w=1
A A B 0 0
B E C 0 0
C E D 0 0
D E D 0 1
E F B 0 0
F A B 0 1




8.7. For Figure 8.51

Y5 = wystywmtwnys
Yo = wys+ wy ¥y + wyiye + W yays
Y1 = puw+yv+wny,
F= WYzt s
For Figure 8.52
Yo = ww+vw A+ wy,
Y, = piv+uny
E = Ya

8.8. For Figure 8.55
Yo = Dys
Ys = Dn+Dy+ N+ Dysyan

Yz = NUy+us¥ + Nygswl
YL = N+ Dy3 + D
2 = Yatht%s
for Figure 8.56
Ys = Dy
Y2 = g+ Nw¥, + Ny,

-

i Dyay + Ny, + Dysy,
= Wt

8.9.
Yy = ki +kip
Y1 k7, + ko
: = kpw



8.10.

LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

ENTITY prob8_10 IS
PORT ( Clock :IN  STD_LOGIC :
Resetn : IN  STD_LOGIC :
wl,w2 :IN STD_LOGIC;
7 - OUT STD_LOGIC) ;
END prob8_10 ;

ARCHITECTURE Behavior OF prob8_10 IS
TYPE State_type IS (A, B,C, D );
SIGNAL y : State_type :

SIGNAL k : STD_LOGIC ;
BEGIN
k <=wl XOR w2 ;
PROCESS ( Resetn, Clock )
BEGIN
[F Resetn = 0" THEN
y<=A;
ELSIF (Clock’EVENT AND Clock = "1") THEN
CASEvy IS
WHEN A ==
[Fk="0"THENy<=B:
ELSE y <=A ;
END IF ;
WHEN B =>
IFk="0 THENy <=C
ELSEy <=A;
END IF :
WHEN C =>
[Fk="0"THENy <=D;
ELSEy <=A;
END IF :
WHEN D ==
[Fk="0THENy<=D;
ELSEy <=A;
END IF ;
END CASE ;
END IF ;
END PROCESS ;

z<="1"WHEN y=D AND k ="0" ELSE "0’ ;
END Behavior ;



8.15.
The next-state expressions are

The output is given by z = 4.

8.10.
Y2 = Dn+ DN+ Noh
Yi = Ny+DyuN4+Dyy
: = Dn+Dyp+ Ny
8.20.

The next-state expressions are

The resulting circuit is

-

1
5.

1 = Wys +wy

Yz = Wy + )
Yo = wpn +wiy

1= wlp+w)

= ney
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8.21.
The flip-flop inputs are J; = K| = 1 and J» = K- = y;. The resulting circuit is

[ I OpbF—e—q1 0
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8.22.
The flip-flop inputs are 77 = 1 and 7% = 91,. The resulting circuit 1s
| ——T OQOpF—+——T 0
> 0 > Q
w r
Y Y
g Zn
8.23.
The next-state expressions are

Yo = w4+ wwe + uwnn
¥ = ?uyl + win + 'U’FU?J_EQ:
Yy Wi + Wiy

The outputs are: z2 = y2. 71 = . and zp = wy.



8.24.
The expressions for the inputs of the flip-flops are

Jro= win
Ko = wipp

J = utn
Ky = wm

A n =
g = w

The outputs are: z5 = ¥, 71 = 1, and zp = wy.

8.25.

The expressions for 7" inputs of the flip-flops are
I: = wnw + wyyo
I = wiw
Ta = w

The outputs are: z5 = ya, 71 = ¥, and zp = Y.

8.20.

The next-state expressions (inputs to D flip-flops) are

Dy =Yy = wipy + w4 wind + Wik + ¥y
Dy =Y, = wy +vw+wnw
Do =Yoo = muw+ww

The outputs are: z3 = ¥, 51 = ¥, and zp = Y.



8.27.
The expressions for .J and K inputs to the three flip-flops are

Jz = w4
Ko = Jy

J = w4y
K, = 444

Jh = @
Ko = Jy

The outputs are: z5 = 2, 71 = 3, and zp = Y.

8.28.

The expressions for 7" inputs of the flip-flops are
12 = W+ nw
TU = w

The outputs are: z5 = 2, 21 = ¥, and zp = Ww.

8.29.
Present Next state Output
state | =0 w=1 z
A A 5 0
B A D 1
C A D 0
D A B 0

The circuit produces z = 1 whenever the input sequence on w comprises a 0 followed by an even number
of Is.



