Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any.revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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' Note: Answer any FIVE full questions.
1 a. (Find the function f(x;, X», X3, X4) realized by the threshold network shown in Fig.Q.1(a).
Show the map. (06 Marks)
>"§2 (% a3, Ay
Fig.Q.1(a) \
b. Prove that every threshold functlon 1s Unate. ! (04 Marks)
C.  Given the switching function! f(xl, xz, X3, X4) 2(2 3,6,7,10, 12, 14, 15). Find a minimal
threshold logic realization. 4 ; (10 Marks)
2 a. In the network shown in Fig.Q. 2(5) wires m, n, p and q may become either s —a — 0 or
s —a — 1, while the remaining wires'are 00n51dered ‘safe”.
1) Construct a fault table. ¢ \
i1)  Find a minimal cover of the table and use 1t to determine a minimal fault detection
experiment. % o (12 Marks)
¢ ¢
‘ -1
Fig.Q.2(a)
b. Find.a preset set of tests to locate all single faults and show the correspondmg fault
dictionary for the fault table shown below in Fig.Q.2(b) where Z is fault’ tree O/P (08 Marks)
Fault ]
Tomna, | Fi | F2 | Fs | Fs | Fs | Fq | Z
T, 11110
T, 1 1 1 1
Ts 1|1 0
T, 1|1 1
Ts 1 1)1
T 1 1 1|1
Fig.Q.2(b)
3 a. Use map method to find a minimal set of tests for multiple faults of the function.

flw, x,y,z) =wz' +xy + w'x+ wx'y. (10 Marks)
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For the circuit shown in Fig.Q.3(b) find tests to detect the faults h s-a-o and k s-a-1 using

Boolean difference method? (06 Marks)
A %_ h
: Ef
Flg.Q.3(b)
.~ Show the Quadded logic realization for the circuit shown in Fig.Q.3(c). .* (04 Marks)
D e D e DT
i 6 . P B
€ Fig.Q.3(c) -
¥ #"’ A
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For the machm@ shown in Fig.Q4(a). Find the equivalence pai*tltlon and a corresponding

reduced maching i standard form. e (10 Marks)
) NS, Z S NS, Z
be XJO K= i (o] I I3 I4
A | E, 0/pC,0 A] - |C1]|E1][B,1
B | CO0[|"A0 ABTE, 0] - a =
C|BO0|GOY  (JCIRO[RI] - | -
D|[GO|AO0KS » | D] - - B 1] -
E| F1| B0 %“% E| - |F,0[A0|D,1
F | EO0 D,Qw} Y [F]co] - IB0]C1
G| D0 GO0y .
Fig.Q.4(a).- Cn Fig.Q.4(b)

's minimal form for tl“ic ‘machine in Fig.Q.4(b). (10 Marks)

;{ﬂ

For the machine glven in Table 5(a), determine the 7 - ﬁ?ﬁl“(:e (06 Marks)
Define: 1) Input- COIlSlStent i) Output-consistent with resp@&t to machines. (04 Marks)
For the machme’“ sh“own in Table 5(¢), obtain a serial decomp@mtlon
Table 5(a) Table S(C)
NS NS
B3 x=0|x=1 pe x=0|x=1|["%4
A | E B Al G D |1
B E A B| H C |0
cC| D A C F G |1 .
D} € F D| E G |0
E F C E C B |1
F E C F C A |0
G| A E |1
H B F 0
1o = m(0)
-{AB,G,H;C,D,EF|

7, ={A,B;C,D; EF; G,H |
A, = {A,C, E,G;B,D,F.H } (10 Marks)
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The machine shown in table 6 has the following output consistent and input consistent
partitions: %, = {A,E,F; B,D; C,G |, A, = {A,E.F; B.C.D,G ).

1) List all other closed partitions.
i)  Use state splitting to decompose the machine into components which operate in

parallel. (20 Marks)
NS Output 5l

PS x=0|x=1 =0]|x=1
A B C 0 0
B A F 1 1
D F E 1 1
E G D 0 0
F D B 0 0 47

G E F 1 0

#7%
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Explain the Homing e&;perlments with examples. o (10 Marks)
Explain the adaptive qg§t;pgulshlng experiment by ,,,,,, conmdermg the machine shown in
Table 7(b). ’ *@ o (10 Marks)
0, N5 7
s IS RS0 x=1
LA C, 0] Al
Table 7(b) A4B.D, 0] C 1
< MCUB 1Dl
% D] CL A,O
M“%x% w

Explain the general prooedu‘fe for fault detectlonméxperlment for the machine that has a
distinguishable sequen%p “with repeated symbols:* Apply the same to the machine in
Table 8(a). (10 Marks)

) NS, 77,
S x=0|x=1 N
A | B, 01 | B, 00
B | A 00]B, 00 T -y
C D, 10| A, 01 N
D |D,11]C,o01
Table 8(a) O
b Demgn a diagnosable machine for the machine in Table 8(b), write testing taole and testing
graph for that machine. (10 Marks)
NS, Z
i x=0|x=1
A|BO0O|DO
B|AO0]|BO
C|D1]AO
D |D,1|C,0
Table 8(b)
K ok ok ok ok
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