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Time : Three hours Maximum : 75 marks

PART A — (10 x 2 = 20 marks)
Answer any TEN questions.

1. If U={,23456,78, A=1 4,68 and
B=1,2, 3 4} find A’'n B’

U=1,234,5678, A={,4,68 womgb
B = {1, 2, 3, 4} erafléd A" N B’ sretms.

2. For any integer a, prove that — (— a) =a.
TCp@Id 0 (P a-pE - (- a) = a aa Hipas.

3.  State the principle of Mathematical induction.
sanflgellue Csmisshed QaTaTansamul 6T(Lpgis.

4. Provethat a-(a+b)=a forall a,be B.

a-(a+b)=a erem Hlmies. erCanm&é@n a,be B.

5. Define Boolean variable.

Lpedlwe Loml euenuim).



10.

Construct the truth table for the Boolean
expression xy’ + y(x' + z).

xy' +yx’+2) @ ydwear Qsm(péE Gl

OIL_L_GUEHETEN L <B{60LD.

Define equivalent switching circuits.

FLOLDTET LOMMIGE &HMISHET GUENTUIM).

Draw the circuit for basic Boolean expression

@ x'+y
(b) x+y.
(=) x"+y

(=) x+ Y <iglner ywer Qeuelliumigherer
&MHMI EUETWELD.
Define recurrence relation.

nFlSD6] 2Dy auamTu.

Define characteristic equation of the recurrence

relation.

Aptnwey  swerur@®  QarrHlwurer 2 maler

QUGN TUIMI.
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11.

12.

13.

14.

15.

16.

Define complete bipartite graph.
(PHELOWITET @(HSTLIL] UETLIL LD GUEnFWIM).
Define subgraph.

SIEHET GUEDTUIM).

PART B — (5 x 5 = 25 marks)

Answer any FIVE questions.

Prove by mathematical induction : »n®-n is
divisible by 3, n > 1.

safls QsnEssHs60 Wwonlad n’ —n g 3 <o
au@UOb n =1 erar Hlmie|s.
Convert (10010011), from binary to decimal.

(10010011)2 LG (LPFEd SFLD GUEIT LDTDHDHELD.

Find the complements of the Boolean expenses in
disjunctive normal form x’y + xy’.

xy +xy yellwer Qeuefliiumiger Hlyiy Hlevwenw

@ uieLIme FTFHTTERT 6ulq-eUSH ) SerrL_HlLiaLD.

Find the switching circuit for the Boolean
expression x(y(z + w)) + 2(u + v)).

Lelwen Camaneu x(y(z + w)) + 2(u + v)) & evedr A
&Hml ser(HLlg..
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17.

18.

19.

20.

What is the solution of the recurrence relation
a, =a,,+2a,,, a, =20 =17.

n

a, =a,, +2a,, Qsr_réflurer 2 pey 2 paller ey

n

eremmen? @y = 2, a; = 7.

If a graph G contains exactly two vertices of odd
degree then show that there exists a path between
three two vertices.

@@ eueguLb G enepl Ll jereler @remT(h
(PEOETHEETE QaramgmbsTed  @Qbs  @rewt(h
PDHEREEG @l uld @@ uUTms  @QMHUUMSS
BlemL9l&s.

Let G be a connected graph such that each vertex
is of degree two. Prove that G is a cycle.

G eraug) @ @aemasliLLl L U UL LIS @)(Hbsmed
g @alCeurm weandear Uy @Qrarrgn. G
CTGTLIZ) 6(Th &HMILILITENS 6Tew Hlmieys.

PART C — (3 x 10 = 30 marks)
Answer any THREE questions.

Let m and n be two integers, not both zero. Prove
that ged(m,n) exists and if d = ged(m,n), then
there exists integer s and ¢ such that
d=sm+tn.
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21.

22.

23.

m P 1 Ydweme Lgmsdlwioms: Qo @ rer(h
(P(P CTERTHETTS 2_GTeNg). ged(m,n) o dreng ereled
wHmd d = gcd(m,n) , eTerpmed s wHmb ¢ Gumemy
W eramaer Carenmid erefley d = sm + tn erer Hlepll.

For any Boolean algebra B prove that
(@+0)(b+c)(c+a)=ab+bc+ca for all
a,b,ce B.

Q@@ Uedlwenr @uinsantsd B —ule a,b,c € B erafle

(a+b)(b+c)(c+a)=ab+bc+cammﬁg@45.

List some wuseful generating functions that
represent finite sequence when n is a positive

integer.
Coiroenm  pp  erewrants  @Q@m&GD  Cumg
auerUNGsIUL L sTl Hsmersd GN&@D S Liweerer

2 (HeumGEL QFweur@Bsamer UL g wiadl (HhigaT.
Solve the recurrence relation
a, =2, , -a,,);n>2anda, =1, a, =2.

a, =2(a

n

—an,g); nz2 womb g, =1, a =2

n-1

o Hlsipal o pe Siés.
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24.

Prove that a simple graph with n vertices must be

(n—l)(n—Z)

connected if it has atleast edges.

n  poasmers  Csmaw e eraflenowimer
@ eemsslul L Cam_(H\medlev, GDDHSLILFID
(n - 1) (n - 2)

2 LITenS 6T @)(H @D eren Hlemial.
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