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Note :— This paper is of Seventy (70) marks divided into
Two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according
to the detailed instructions given therein.
Candidates should limit their answers to the
gquestions on the given answer sheet. No

additional (B) answer sheet will be issued.
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Section-A
(@Us—h)
Long Answer Type Questions
(&rd ST W) 2x19=38

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nineteen (19) marks each.
Learners are required to answer any two (02)
questions only.

e — wue'w’ | uig (05) < T ueE o T E, uoe
9 & fere S+ (19) i fAuifa €1 fnenfet =
T hoat ar (02) W & SW A § |

1. Prove the following proposition :

n(3n-1)

P(N):1+4+7+..+(3n-2)= >

frfafed g =1 fag Sifsy .

n(3n-1)

P(N):1+4+7+..+(3n-2)= >

2. Show that the set of all positive rational number

Q* forms an abelian group under the composition

defined by a* b = %.
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g ifSTe =T |l errensh aite wensdt Q* =t wee
R W= a* b= % % STTId Teh A Tg
EEIGIS
3. State and Prove the Lagrange’s theorem for a finite
group G.
el ©iftrd TR & foaw e w9 =61 e dfed fag
=y
4. Draw a diagram of each of the following multigraphs
G =G(V, E), where V = {P,, P,, P35, P4, Ps}:
(1) E=[{Py Ps}, {Py P3} {P3, Ps} {Ps, Pu}]
(i) E = [{PyPi} {Py Pa}, {Py Pu} {P3 Py},
{P4 P13 {Ps, P4}l
frfafed yds v G = G(V, E) & fau w smw
&, S|V = {Py, Py, Ps, Py, Pc}:
(1) E=[{Py Ps}, {Py P3} {P3, Ps} {Ps, Py}
(i) E = [{PyPi} {Py Pa}, {Py Py} {P3 Py},
{P4 P13 {Ps, P4}l
5.  Define the followings with suitable example :

(1)  Power sets
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(i)  Venn diagram
(i)  One-One function
(iv) On-to function
(v) Automation theory
frefefed ol Sugsr aTetor Hied qrri Y
() =ma wg=E
(i) A w
(iii) TR FeH
(iv) eT=sifed wer
(v) SAHTA e

Section-B

(Tvs-a)

Short Answer Type Questions
(g I UIH) 4x8=32

Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Eight (08) marks each. Learners are
required to answer any four (04) questions only.

e — @us ‘@' # ae (08) 7Y ST UeA A T ¥, v
T & AU 3me (08) o7k fuifea &1 frenfert = gt
Y Hadt TR (04) Tl & W <A T
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1. If R as the relation from P = {1, 2, 3, 4} to
Q ={x v, z} defined by :
R={1y). (1 2, @y (4 x4 2}
Then find following :
() Find out domain and range of R
(i) Findthe Rl of R

Ag R, P={1,2,34}8Q={x Y,z § T THY §
TR :
R={1y). (12, @y (4 x4 2}
TS e ¥ 1 qd e S e
() R ® WA IR IS *1 vdl T
(i) R & Rl @t
2. Iffisafunction f: R — R such that :
f(X)=3x+2V xeR

Prove that f is a one-one and on to both.

A fUF we Ef: R > RaAMH f(X) =3x+ 2V x e R
fag wifsu {6 wom f T Thist U9 T=sifed SHl Ho

Tl
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Find the principal disjunctive normal form of
pA(PA Q).

p A (P A Q) F TGE foaiieis EMT €9 F1@ HifeC
Prove that if p+ q>93, then p>47 or q> 47, p and
g being the positive integers.

fog & ff afe p+ q = 93, @& p > 47 A1 q = 47, el
p IR q A oIl ¥ |

Find the solution of the recurrence relation :

Xy = 2X_1 — 5Xn_0,N>2

X =1

feU T ggta Sae 1 qHEE 9o

Xp = 2Xp_1 — 5Xp_p,N>2
X =1
Xl B 5
Determine the numeric function corresponding to each

of the following generating functions :

(i) G(x)= 2 5
1-4x

(ii) G(x):%
X“+3X+2
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FrAfafed g SIS HRM & TTET TS HaRH
fruffa =+ .

) 6(x)=-—
1-4x

(ii) szﬁ_L__
X" +3x+2

7. Prove that a non-empty subset H of a group G is a
subgroup of G if the following conditions are

satisfied :

() abeH=abeH

(i) acH=aleH

fag *ifse for g G &1t R-Red ST H, G &1 T
STHE € A

() abeH=abeH

(i) acH=aleH

8.  Prove that total number of pendent vertices in a fully
n+1

binary tree with n vertices T

firg &Y foF n ¥isT o yofa: fgena ga 3 wifeq ot =1
n+1

@WT%'
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