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Note :	 The question paper is divided into three Sections A, B, 
and C. Use of calculator is allowed in this paper.

ZmoQ> :	 àíZ nÌ VrZ IÊS>m| E, ~r, Am¡a gr ‘| {d^m{OV h¡& Bg àíZnÌ ‘| 
Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¢& 

	 Section - A	 7 x 1 = 7
Note :	 Section 'A' contain seven (07) Very Short Answer Type Questions. 

Examinees have to attempt all questions. Each question is of 01 
marks and maximum word limit is thirty words.

(IÊS> - A)
ZmoQ> :	 IÊS> "E' ‘| gmV (07) A{VbKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo 

g^r àým| H$mo hb H$aZm h¡& àË¶oH$ àíZ Ho$ 01 A§H$ h¢ Am¡a A{YH$V‘ 
eãX gr‘m Vrg eãX h¡&

1)	 (i)	 Define associative operation on set A

		  ghMmar g§{H«$¶m n[a^m{fV H$s{OE&
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	 (ii)	 Write value of permutation "Pr .

		  H«$‘M¶ "Pr H$m ‘mZ {b{IE&

	 (iii)	 Write number of edges in a complete graph Kn with n vertices.

		  n  erfm] na nyU© J«m’$ Kn ‘| H$moam| H$s g§»¶m {b{IE&

	 (iv)	 Write order of element 3 in group (G={1,2,3,4},x5).

		  g‘yh (G={1,2,3,4},x5) ‘| Ad¶d 3 H$s H$mo{Q> {b{IE&

	 (v)	 Write sum of degree of all vertices of a tree with n vertices.

		  n erfm] na d¥j T Ho$ g‘ñV erfm] H$s H$mo{Q>¶m| H$m ¶moJ {b{IE&

	 (vi)	 Write the probability of occurrence of even number when a dice 

is thrown.

		  EH$ nmgo Ho$ ’|$H$Zo na g‘ g§»¶m AmZo H$s àm{¶H$Vm {b{IE&

	 (vii)	Write cancellation laws for Boolean algebra B,+,•,',0,1.

		  ~ybr¶ ~rOJ{UV B,+,•,',0,1 Ho$ {b¶o {ZagZ {Z¶‘ {b{IE&

	 Section - B	 4 x 8 = 32
Note :	 Section 'B' contain Eight Short Answer Type Questions. 

Examinees will have to answer any four (04) questions. Each 
question is of 08 marks. Examinees have to delimit each answer 
in maximum 200 words. 

(IÊS> - ~)
ZmoQ> :	 IÊS> - "~' ‘| AmR> bKw CÎma àH$ma Ho$ àý h¢, narjm{W©¶mo§ H$mo 

H$sÝht ^r Mma 04 gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 08 A§H$ H$m 
h¡& narjm[W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V
H$aZo h¢&
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2)	 For sets A, B and C prove that :

	 g‘wÀM¶m| A, B VWm C Ho$ {bE {gÕ H$s{OE {H$:

	 (i)	 A×(BC)=(A×B)(A×C)

	 (ii)	 A×(BC)=(A×B)(A×C)

3)	 Prove that the dual of a lattice is also a lattice.

	 {gÕ H$amo {H$ OmbH$ H$m Û¡Vr ^r OmbH$ hmoVm h¡&

4)	 Prove that the set of matrices G of order m × n, whose elements 

are complex number, is an abelian group for addition of matrices 

operation.

	 {gÕ H$s{OE {H$ m × n Amì¶yhmo, {OZHo$ Ad¶d gpå‘l g§»¶mE h¢, H$m 

g‘wÀM¶ G Amì¶yhm| Ho$ ¶moJ H$s g§{H«$¶m Ho$ {bE Am~obr g‘yh h¡&

5)	 Explain regular grammar with suitable example.

	 {Z¶{‘V ì¶mH$aU H$mo CXmhaU g{hV g‘PmBE&

6)	 Find disjunctive normal from DNF of Boolean.

	 function f (x1, x2, x3) = (x1 + x2 + x3).(x1x2 + x1'x3)'

	 ~ybr¶ ’$bZ f (x1, x2, x3) = (x1 + x2 + x3).(x1x2 + x1'x3)' H$m {d¶moOZr¶ 

àgm‘mÝ¶ ê$n (DNF) kmV H$s{OE&

7)	 Find generating function of numeric function ar = r (r + 1), r  0

	 g§»¶mH$ ’$bZ ar = r (r + 1), r  0 H$m OZH$ ’$bZ kmV H$s{OE&

8)	 Prove that in a non trivial tree there are at least two pendent vertices?

	 {gÕ H$amo {H$ àË¶oH$ AVwÀN> d¥j ‘| H$‘ go H$‘ Xmo {Zbå~r erf© hmoVo h¢?
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9)	 Find number of edge disjoint Hamiltonian cycles in a complete graph 

G with n vertices. (n odd integer  3)

	 n erfm] na nyU© J«m’$ G ‘| (n EH$ {df‘ nyUmªH$  3) H$moa Ag§¶w³V 

h¡{‘ëQ>Z MH«$m| H$s g§»¶m kmV H$s{OE&

	 Section - C	 2 x 14 = 28

Note :	 Section 'C' contains 4 Long Answer Type Questions. Examinees 

will have to answer any two (02) questions. Each question is of 

14 marks. Examinees have to delimit each answer in maximum 

500 words.

(IÊS> - g)

ZmoQ> :	 IÊS> "gr' ‘| 4 {Z~ÝYmË‘H$ àý h¢& narjm{W©¶m| H$mo H$sÝht ^r 

Xmo (02) gdmbm| Ho$ Odm~ XoZm h¡& àË¶oH$ àíZ 14 A§H$m| H$m h¡, 

narjm{W©¶m| H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V

H$aZo h¢&

10)	 (i)	 Solve the following homogeneous linear recurrence relation

		  {Z‘Z g‘KmV a¡{IH$ nwZamd¥{Îm gå~ÝY H$mo hb H$s{OE&

	 	 ar – 8ar – 1 + 21ar – 2 – 18arr – 3 = 0, r  3

	 (ii)	 Explain Kruskal's algorithm for minimal spanning tree in a 

weighted graph.

		  ^m[aV J«m’$ ‘| {ZpåZð> OZH$ d¥j Ho$ {bE H¥$íH$b H$s {d{Y H$mo 

g‘PmE&
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11)	 (i)	 Explain Finite state automata with notations

		  n[a{‘V AdñWm Am°Q>mo‘oQ>m H$mo g§Ho$VZmo g{hV g‘PmE&

	 (ii)	 A two digits number is formed by taking digits from 1, 2, 3, and 

4. Find the probability that sum of digits of number is an odd 

number.

		  EH$ Xmo A§H$m| H$s g§»¶m A§H$m| 1, 2, 3, 4 ‘| go MwZH$a ~ZmB© OmVr h¡, 

àm{¶H$Vm kmV H$s{O¶o H$s g§»¶m Ho$ A§H$m| H$m ¶moJ EH$ {df‘ g§»¶m h¢&

12)	 (i)	 State and prove De-Morgen law for Boolean Algebra.

		  ~ybr¶ ~rOJ{UV Ho$ {bE X-‘mJ©Z à‘o¶ H$m H$WZ H$a {gÕ H$s{O¶o&

	 (ii)	 Prove that number of odd order vertices in a graph G is always 

an even number.

		  {gÕ H$s{O¶o {H$ J«m’$ G ‘| {df‘ H$mo{Q> Ho$ Ad¶dm| {H$ g§»¶m gX¡d 

EH$ g‘ g§»¶m hmoVr h¢&

13)	 (i)	 Prove that complete graph K5 on 5 vertices is non 

	 planar graph.

		  {gÕ H$s{OE {H$ nm±M erfm] na nyU© J«m’$ K5 EH$ Ag‘Vbr¶ J«m’$ 

h¡?

	 (ii)	 Prove that a field is an integral domain but its converse is not 

true always.

		  {gÕ H$s{OE {H$ àË¶oH$ joÌ EH$ nyUmªH$s¶ àmÝV hmoVm h¡& naÝVw 

BgH$m {dbmo‘ gX¡d gË¶ Zht hmoVm h¡&


