8.5. A minima statetableis

Present Next State | Qutput
State w=0 w=1 Z
A A B 0
B E C 0
C D C 0
D A F 1
E A F 0
F E C 1
8.6. Aninitia attempt at deriving a state table may be
Present Next state Output z
state w=0 w=1|w=0 w=1
A A B 0 0
B D C 0 0
C D C 1 0
D A E 0 1
E D C 0 0

States B and E are equivaent; hence the minimal statetableis

Present Next state Output 2

State w=0 w=1|lw=0 w=1
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8.7. For Figure 8.51 have (using the straightforward state assignment):

Pr t Next state

sState w=20 w=1
VL yivy, vaYayi |

Output

A 000 001 010 1
B 001 011 101 1
C 010 101 100 0
D 011 001 110 1
E 100 101 010 0
F 101 100 011 0
G 110 101 110 0
Thisleadsto
Ys = wWys+yy2 + wyi1ys
Yo = wys+wyYs + wyr1y2 + Wy1Y,7;5
Yi = J50 47w+ wyiys
z = Y1Ys +Y2Vs
For Figure 8.52 have
Present Next state utout
sate | w=0 w=1| P
z
2 vy ven
A 00 01 10 1
B 01 00 11 1
C 10 11 10 0
F 11 10 00 0
Thisleadsto
Yo = Wys +Y1y2 + wly
Y1 = 7w+ wny,
z = Y

Clearly, minimizing the number of states leads to a much simpler circuit.



8.8. For Figure 8.55 have (using straightforward state assignment):

Next state

Present Outout
state DN=00 01 10 11| o4
Yaysy291 YV4§/3}/2Y1 z

S1 0000 0000 0010 0001 - 0
2 0001 0001 0011 0100 - 0
S3| 0010 0010 0101 0110 - 0
4| 0011 0000 — — — 1
S5| 0100 0010 — — — 1
S6| 0101 0101 0111 1000 - 0
S7| 0110 0000 - - - 1
8| 0111 0000 - - - 1
S9 1000 0010 — - - 1

The next-state and output expressions are
Y4 = Dy3
Y3 = Dy + Dys + Ny2 + Dysy,y1
Yo = N, +y3y; + Nysyl,
Yi = Ny2+ Dyyy, + Dysyn
Z = yat+yy2+Y1y3
Using the same approach for Figure 8.56 gives

Present Next state utout

sate | DN=00 01 10 11 | "R

ysy2u1 Y3YaYy :

S1| 000 000 010 001 - 0

S2| 001 001 011 100 - 0

S3| 010 010 001 011 - 0

SA| 011 000 — — — 1

S5| 100 010 - - - 1

The next-state and output expressions are:

Y3 = Dy

Ys = ys+ Nyy, + Ny,

Y1 = Dy + Ny, + Dys7,
zZ = Ys+yhn

These expressions define a circuit that has considerably lower cost that the circuit resulting from Figure
8.55.



8.9. To compareindividual bits, let £ = wy @ ws. Then, asuitable state table is

Present Next state Output z
State | p—0 k=1|k=0 k=1
A B A 0 0
B C A 0 0
C D A 0 0
D D A 1 0
The state-assigned tableis
Present Next State Output
sate | k=0 k=1]|k=0 k=1
Y21 Y21 Yol z z
00 01 00 0 0
01 10 00 0 0
10 11 00 0 0
11 11 00 1 0
The next-state and output expressions are
Y = kyi+kyo
Yi, = k@l + k‘yz

z = Eylyg



8.11. A possible minimum state table for a Moore-type FSM is

Present Next state Output
state | =0 w=1 z
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