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Note: The question paper is divided into three sections A, B and C. Use of 
non-programmable scientific calculator is allowed in this paper.

{ZX}e : àíZ nÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡& Bg àíZnÌ 
‘| Zm°Z-àmoJ«m‘o~b gmB§Q>r{’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¡&

 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 Ho$ 01 A§H$ h¡ Am¡a 
A{YH$V‘ eãX gr‘m Vrg eãX h¢&
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1) (i) Define empty set with example.

  A[a³V g‘wÀM¶ H$mo n[a^m{fV H$s{OE d CgH$m CXmhaU Xr{OE&

 (ii) Define Binary relation.
  {Û AmYmar g§~§Y H$mo n[a^m{fV H$s{OE&

 (iii) Define Cyclic Sub group.
  MH«$s¶ Cng‘yh H$mo n[a^m{fV H$s{OE&

 (iv) In how many ways can 5 persons stand in a line?
  5 ì¶p³V {H$gr H$Vma ‘| {H$VZo àH$ma go I‹S>o hmo gH$Vo h¢?

 (v) Define string.
  S>moar H$mo n[a^m{fV H$s{OE&

 (vi) Define underlying graph.
  AY…ñW J«m’$ H$mo n[a^m{fV H$s{OE&

 (vii) Define complete binary tree.
  nyU© {ÛMa d¥j H$mo n[a^m{fV H$s{OE&

 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. 
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(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¢&

2) Prove that dual of poset is also poset.
 {gÕ H$s{OE {H$ nmogoQ> H$m ÛoVr ^r nmogoQ> hmoVm h¡&

3) If G is a set of ordered pairs (a, b) of real numbers a and b and a 
binary operation * defined on G such that

 ( , ) * ( , ) ( , )a b c d ac bc d= +

 then prove that (G, *) is a group.
 ¶{X G dmñV{dH$ g§»¶mAm| a, b Ho$ H«${‘V ¶w½‘m| (a, b) H$m g‘wÀM¶ h¡ 

VWm G ‘| {ÛAmYmar g§{H«$¶m {ZåZàH$ma n[a^m{fV h¡…-
 ( , ) * ( , ) ( , )a b c d ac bc d= +

 {gÕ H$s{OE {H$ (G, *) g‘yh h¡&

4) Write a short note on finite state automata.
 n[a{‘V AdñWm AmQ>mo‘oQ>m na g§{jßV {Q>ßnUr {b{IE&

5) Write disjunctive normal form of function.

 ( , , ) . . 'f x x x x x x x x x1 2 3 1 1
1

2
1 1

1 2
1

3
1= + + +_ _i i9 7C A

 ’$bZ ( , , ) . . 'f x x x x x x x x x1 2 3 1 1
1

2
1 1

1 2
1

3
1= + + +_ _i i9 7C A 

 H$m g§¶moOZr¶ àgm‘mÝ¶ ê$n {b{IE&
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6) Solve linear reoccurrence relation
 a°{IH$ nwZamd¥{Îm g§~§Y H$mo hb H$s{OE…
 ( ) , ?a a a r r6 9 1 3r r r

r
1 2

2 $- + = +- -

7) Prove that any edge‘e’ in graph G is cut edge If and only if edge e is 
not include in any cycle of G.

 {gÕ H$s{OE {H$ J«m’$ G ‘| H$moB© H$moa e EH$ H$mQ> H$moa hmoVr h¡ ¶{X d 
Ho$db ¶{X e, G ‘| CnpñWV {H$gr ^r MH«$ ‘| {dÚ‘mZ Zht h¡&

8) If G is a connected planer graph with n vertices, e edges and r fields 
then prove that n – e + r = 2.

 ¶{X G EH$ gå~Õ g‘Vbr¶ J«m’$ h¡, {Og‘| n erf©, e H$moa| d r joÌ h¢ 
V~ {gÕ H$s{OE {H$ n – e + r = 2.

9) Explain regular languages and regular expressions.
 {Z¶{‘V ^mfm d {Z¶{‘V ì¶§OH$ H$mo g‘PmBE&

 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¢&  
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10) Prove that binary relation ‘≤’ is partial order relation on Boolean 
algebra , , , ', 0 ,1B :+ c

 {gÕ H$s{OE ~ybr¶ ~rOJ{UV , , , ', 0 ,1B :+ c  ‘| {ÛAmYmar gå~ÝY 
""≤'' Am§{eH$ H«$‘ gå~ÝY h¡&

11) Draw a graph which is 

 (i) Neither Euler graph nor Hamiltonian graph.

 (ii) Euler graph but not Hamiltonian graph.

 (iii) Hamiltonian graph but not Euler graph.

 (iv) Both Euler graph and Hamiltonian graph.

  Eogo J«m’$ H$m AmaoIZ H$s{OE Omo 
 (i) Z Vmo Am¶ba J«m’$ h¡ Am¡a Z hr h¡{‘ëQ>mo{Z¶Z J«m’$&
 (ii) Am¶ba J«m’$ h¡ na§Vw h¡ {‘bQ>mo{Z¶Z J«m’$ Zht&
 (iii) ho{‘ëQ>mo{Z¶Z J«m’$ h¡ na§Vw Am¶ba J«m’$ Zht&
 (iv) Am¶ba J«m’$ d ho{‘ëQ>mo{Z¶Z J«m’$ XmoZm| h¢&

12) (i)  Two dice are thrown together find the probability that number 
on first dice is less than or equal to number on second dice.

   Xmo nmgo EH$ gmW ’|$Ho$ OmVo h¢& àW‘ nmgo na {ÛVr¶ nmgo Ho$ ~am~a 
AWdm Cggo H$‘ A§H$ AmZo H$s àm{¶H$Vm kmV H$s{OE&

 (ii) Find numeric function corresponding to generating function.

  ( )x
x x10 7
1G 2

=
- +

   OZH$ ’$bZ ( )x
x x10 7
1G 2

=
- +

 Ho$ g§JV g§»¶mH$ ’$bZ kmV 
H$s{OE&
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13) (i)  Prove that height of a binary tree with n vertices is between 

( )log n 1 12 + -_ i and n
2
1-  where m_ i is defined as minimum 

integer greater than or equal to m.

   {gÕ H$s{OE {H$ n erfm] na {ÛMa d¥j H$s D±$MmB© H$‘ go H$‘ 

( )log n 1 12 + -_ i VWm A{YH$ go A{YH$ n
2
1-  hmoVr h¡& Ohm§ 

m_ i Ý¶yZV‘ nyUmªH$ ≥ m. 

 (ii) For sets A, B and C. Prove that 

   g‘wÀM¶ A, B d C Ho$ {bE {gÕ H$s{OE {H$

  ( ) ( ) ( )A B C A B A C+ ,, + +=


