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Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions.

{ZX}e : ¶h àíZ nÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 Section - A 7 × 1 = 7
(Very Short Answer Type Questions)

Note: Section ‘A’ contain seven (07) Very Short Answer Type Questions. 
Examinees have a attempt all questions. Each question is of 01 
mark and maximum word limit may be thirty words.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "E' ‘| gmV (07) A{VbKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| 
H$mo g^r àíZmo§ H$mo hb H$aZm h¢& àË¶oH$ àíZ H$mo 01 A§H$ h¡ Am¡a 
A{YH$V‘ eãX gr‘m Vrg eãX h¢&

1) (i) Write set of all prime numbers less than number 10 in set 
building form. 

  g§»¶m 10 go N>moQ>r g^r A^mÁ¶ g§»¶mAm| Ho$ g‘wƒ¶ H$mo g‘wƒ¶ 
{Z‘m©U ê$n ‘| {b{I¶o&
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 (ii) Define binary relation.
  {ÛAmYmar gå~Y H$mo n[a^m{fV H$s{O¶o&

 (iii) Define Algebraic structure.
  ~rOJ{UVr¶ g§aMZm H$mo n[a^m{fV H$s{O¶o&

 (iv) State generalized principle of inclusion and exclusion.
  ì¶mnH$sH¥$V Am{dpîQ> - AndO©Z {gÕmÝV H$m H$WZ H$s{O¶o&

 (v) Define intersection of two language.
  Xmo ^mfmAm| H$m gd©{ZîQ> H$mo n[a^m{fV H$s{O¶o&

 (vi) Find compliment of Boolean function 
  ( , ) ( , ) ( , )f x x x x x x1 1 2 1 2 1 2$= l l7 A

  ~ybr¶ ’$bZ ( , ) ( , ) ( , )f x x x x x x1 1 2 1 2 1 2$= l l7 A H$m nyaH$ kmV H$s{O¶o&

 (vii) Define degree of vertex in a graph.
  J«m’$ ‘| {H$gr erf© H$s H$mo{Q> H$mo n[a^m{fV H$s{O¶o&

 Section - B 4 × 8 = 32
(Short Answer Type Questions)

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> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "~r' ‘| AmR> bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýht 
^r Mma (04) gdmbm| Ho$ Odm~ XoZo h¢& àË¶oH$ àíZ 08 A§H$m| H$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) Let G, is set of ordered pairs (a, b) of real numbers a and b. Binary 
operation * is defined in G as follow (a, b) * (c, d) = (ac, bc + d). 
Prove that (G, *) is a group. Is it is Abelian group?

 ‘mZm G, dmñV{dH$ g§»¶mAm| a, b Ho$ H«${‘H$ ¶w½‘m| (a, b)  H$m g‘wÀM¶ h¡& 
G ‘o§ {ÛAmYmar g§{H«$¶m * {ZåZ àH$ma n[a^m{fV h¡…- (a, b) * (c, d) = (ac, 
bc + d).

 {gÕ H$s{O¶o {H$ (G, *) g‘yh h¡& ³¶m ¶h Am~obr g‘yh h¡?

3) Results of survey on 1000 persons are
 720 persons like to drive car
 450 persons like to drive scooter
 1000 ì¶{º$¶m| na {H$¶o J¶o gd}jU Ho$ n[aUm‘ Bg àH$ma h¢ -
 720 ì¶{º$ H$ma MbmZm ng§X H$aVo h¡
 450 ì¶{º$ ñHy$Q>a MbmZm ng§X H$aVo h¡

4) Write a short note on regular language and regular expressions.
 {Z¶{‘V ^mfmE± Ed§ {Z¶{‘V ì¶§OH$ na g§{jßV {Q>ßnUr H$s{O¶o&

5) Decide language accepted by FSA, whose transition graph is,
 Cg FSA ñdrH$m¶© ^mfm H$mo {ZYm©[aV H$s{O¶o, {OgH$m g§H«$‘U AmaoI 

{ZåZ h¢,
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6) Find simple form of following switch circuit.
 {ZåZ pñdMZ n[anW H$m gab ê$n kmV H$s{O¶o&

7) If a and b are numeric functions whose values on number r and ar and 
br respectively  and if c = a $  b and d = a/b then prove that

 ¶{X a VWm b g§»¶m§H$ ’$bZ h¢, {OZHo$ ‘mZ g§»¶m r na H«$‘e… ar  VWm 
br  h¢ VWm ¶{X c = a $  b Ed§ d = a/b V~ {gÕ H$s{O¶o {H$

 (i) C a b a br r 1 r r r3 = ++

 (ii) d
b b

b a a b
r

r r

r r r r

1
3

3 3
=

-

+

8) Show that following graph is not a bipartite graph.
 àX{e©V H$s{OE {H$ {ZåZ J«m’$ {ÛIÊS>r J«m’$ Zht h¡&
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9) Show that graph G is a connected graph if and only if G has a 
spanning tree.

 àX{e©V H$s{OE {H$ J«m’$ G EH$ gå~Õ J«m’$ h¡ ¶{X Am¡a Ho$db ¶{X G H$m 
EH$ OZH$ d¥j h¡&

 Section - C 2 × 14 = 28
(Long Answer Type Questions)

Note: Section ‘C’ contain 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)
(XrK© CÎmar¶ àíZ)

{ZX}e  : IÊS> "gr' ‘| 4 {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo {H$Ýht ^r 
Xmo (02) gdmbm| Ho$ Odm~ XoZo 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) Solve linear recurrence relations:
 ao{IH$ nwZamd¥{V gå~ÝYmo H$mo hb H$s{O¶o&
 (i) a a a r r4 4 1 2 2r r r

r
1 2 $- + = +- - _ i

 (ii) . 2a a a r7 10 7 3 4r r r
r r

1 2 $- + = +- -  

11) Write a short note on:
 g§{jßV {Q>ßnUr H$s{O¶o&
 (i) Eulerain graph (Am¶ba J«m’$)
 (ii) Hamiltonian graphs  (h¡{‘ëQ>mo{Z¶Z J«m’$)
 (iii) Konisgsberg bridge problem (H$mo{Z½g~J© goVw g‘ñ¶m)
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12) Explain directed graphs. Describe relation between directed graphs 
and binary relations.

 {XîQ> J«m’$ H$mo g‘PmBE& {XîQ> J«m’$ VWm {ÛMa gå~ÝY ‘| g§~§Y H$s 
ì¶m»¶m H$s{O¶o&

13) (i) For any sets A, B and C prove that
  {H$Ýhr g‘wÀM¶mo A, B VWm C Ho$ {bE {gÕ H$s{O¶o {H$
  ( ) ( ) ( )A B C A B A C, + , + ,=

 (ii)  Prove that binary relation ‘‘#’’ is an partial order relation on 
Boolean algebra (B, +, ’, 0, 1).

   {gÕ H$s{O¶o {H$ ~ybr¶ ~rOJ{UV (B, +, ’, 0, 1) ‘| {ÛAmYmar gå~ÝY 
‘‘#’’ Am§{eH$ H«$‘ gå~ÝY hmoVm h¡&


