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Replace the following switching circuit by a
simpler one :
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Paper - Il
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Note : Attempt five- questions. Solve two parts from
each question. All questions carry equal marks.
Q. 1. (a) e smrA R & e & 5
1P+284+334+ _ +mP=(142+3+ ... +np
Show that by mathematical induction :

1B3+84+3B34+ . +mP=(1+243+ .. +nf
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(2)
{b)1%r1uaa$fﬂm=‘r1mh§ﬁrz;3ﬁ5r#

wsa & &2 ' 5
How many integers not exceeding 100 that
are divisible by 2, 3 and 5 ?

(c) Fr=folfen oive & o= 9 S 5

5
47 Gyt Z 52—:03

=1

Find the value of the following expression :

' 5
=

Q2 (a uﬁmgaaaﬁnuﬁgmma ar Rz
e B R wgea A i s graa W 71 5
If R is an equivalence ralati-:;n in the set A,
then prove that R~ is also an equivalence
relation in the set A.
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Q. 3.
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(b

(c)

(a)

(3)
g ¥F foRae sik Riz Sfsw 5

Write and prove Euler's formula.

afe WS G = (V, E), V = {v;, Vp, Va, Vy, Vg},
E = {(vq, va), (vy, Vs, (Vg V3), (V5 V), (v, V),
(va, Vg), (Vg V), V] = 5, [E] = 7 & aRufla
2, o $9 9% G @ AT g 0d 39
HgE T Biiw 5
If a graph G = (V, E) is defined by \{ = {vy, Vs
Va, Vg Vsh E = {(vq, Vo), (vq, Vi), (Vo, V3), (Vy,
Va) (Vg Vi), (Vg, Vi), (v, Vg)} [VI =5, [E| =7
then find the adjacency matrix and incidence
matrix of the graph G.

Tufze 6 wmr L = {ak bk | k = 1} ve WRia
e W A 2 5
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(4)
Show that the language L = {a*b* | k > 1} is

not a finite state language.

(b)- =T £ a, b 3R ¢GOS BEF §9 TOR
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ﬁia*h=cﬁmﬂﬂ1%%: 5
1,r=0
a = 2. r=1
a.r=2
{1.r=ﬂ
o o =
0, rz1
b & FERe iRl (

Let a, b and ¢ be numeric functions such

that a « b = ¢ given that :

1 k=D
a =42, r=1
0,rz2
1, r=0

gl c'={n' r=1

Determine b.

()

©) a,=0,a=1®Raa=a +a,r22%¥

Q. 4.
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(a)

(b)

qRenfa Fearte amw {a)) 3 fow 57w
s Sl Fi 5
Find the generating function for the
Fibonacci sequence {a,} defined by a, = a,_,
+a_, rz2wtha, =1 a =1
ORI W a — 7 a. + 10 a,_, = 0 @I &
Sfw, Rt & 5 a, =0 @M a, =35
Solve the recurrence relation a, -7 a,_4 + 10
a,_, = 0 given that a, = Oand a; =3

S Goe fafr o e aX Feefeiea iR
wiieRoT ' il : 5
a-4a_,+3a,=0r22

£ ™ o wfeea €

ay=22a=4
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(c)

(6)

Solve by the method of generating functiuns’

the recurrence relation :
a—4a_,+3a.,=0,rz22

with the boundary conditions a; = 2, a; = 4

Rz P & 1 & afRe wir iR i

& wqEd Q, #iea ¢ 5 B oweR @

gRwINT & : 5
a*b=a+b-ab

UE I e W R

Show that the set Q, of all rational numbers

other than 1, forms an infinite abelian group

with the operation '*' _daﬁned by the rule

a*b=a+b-ab

(7)

Q.5 (a) PreAffe wom @ Rdeea maER 0 S
Bifawe : 5
f{x,y.z}:[{x+y']+{y+z']’+:-,rz}

Find the disjunctive normal form of the
following function -
f(x,y,z}=[{x+y')+{y+z’]'+yz}

(b) g & (B, +, -, ) # Rz Bifow &
(a+b)-(b+c)-(c+a)=a-bsb-ctca 5
In a Boolean algebra (B, +, -, *) prove that :
(a+b)-(b+c)-(c+a)=a-b+b.c+c-a

(c) Fr=fofas Reww Ruw & wapa Raw
uRoy & wieeenfia e : 5
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