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Problem 1 (20 points)

Obtain a high-ley\e_l,deScription (state transition table) of the network shown in the figure
below. The system has two input bits x1 and xo, with a single output bit z.
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Problem 2 (20 points)

Consider the state transition table as shown below. Add 3 new states and their transitions
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to the table, so that the new table will have 5 statesiafter minimization.

INPUT
PS x=0 =1
A B,0 C,0
B B,0 D,0
C B,0 A0
D C,0 E,1
E E1 F,1
F F,1 E1
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Using RD flip-flops as defined below, design a system as described below. Use only
multlplexers to 1mplement your combinational logic.
Inputset: fabreF o0 2’
Output: 1,ifx(t-n, t) = a[b|c]’d*a
0, otherwise
Note: * denotes a character can appear 0 to infinite number of times.

+ denotes a character can appear 1 to infinite number of times.
b|c denotes b or c.

For example, given abcbdda, the output should be 1.
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Problem 4 (20 points)

Given an input stream of Os and 1s, design a system that outputs the length, Z, of the largest
palindrome found in the last 7 inputs, along with the parity, P, of the length of that
palindrome. A palindrome is a string that is spelled the same forwards as it is backwards.
For example, the following strings are palindromes: 10101, 11, 1001, 0000. P is equal to 1
when the length of the palindrome is odd, and 0 when its length is even. Your system
should only consider palindromes of length 2 to 7.

For example, given the following input stream, 1010101, the output should be Z=7 and P=1.
For the input stream, 1010000, the output should be Z=4 and P=0.

Use any type, any number of flip-flops and combinational gates of your choosing to
implement this system.

o Atamn
I ’\\..‘ .
\ sk H4Y) v
BN = e
! P . ) Ven 0 ad
\ery
¥
T l = - N
H 1 f | i
2 ! | -~ ' .
& fz 3 Z
Yo
\’v //ﬁ
{ . /¥ t‘-)” . =
& fh S
o f
| .
et N/ r = z
"/
% et 50
. asce, e ] \ .
J
e ama <SS ot
e 2 = \( § A
| N
bp— ¢ % (
2 ? A V]
o Wode
% A ¥
\ | \ v
| e
| | R / .
b N | | W& Xy ERe (N
| | Vo |
| - \ 2 P
. Y = \ ©
2\ / T
N ; i1
/ \
c €
\_/ 6 € v
v \ s Bo=K
L = ¢
€L &
L N
RITES /’4‘
¢ (4 4 Wit 1}-.('/
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Problem 5 (20 points)

1

Using at most 1 JK flip-flop, at most 1 SR flip-flop, and at most 8 D flip-flops, design a
system as specified below. You may use any gates to implement your combinational logic.

Input set: {0,1}
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Output: 1, ifx(t, t-3)=11-0, x(t-4, t-7)=1-10 or 0-0-, x(t-8, t-11)=1001

0, otherwise

For example, for the given input sequence x(t, t-11)= 110010101001 output is 1. For the

input sequence x(t, t-11)= 101001011001 outputis 0.
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