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Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. 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¡& àË¶oH$ IÊS> 
Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& 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> "A' ‘| 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 subset.

  Cng‘wÀM¶ H$mo n[a^m{fV H$s{OE&

 (ii) Define reflexive relation.

  ñdVwë¶ gå~ÝY H$mo n[a^m{fV H$s{OE&

 (iii) Prove that if G is a group then identity element of G is unique.

  {gÕ H$s{OE {H$ ¶{X G g‘yh h¡, V~ G H$m VËg‘H$ A{ÛVr¶ hmoVm 
h¡&

 (iv) Prove that a + 1 = a for all elements a B!  in Boolean algebra 

(B, +, . , 0, 1).

  {gÕ H$s{OE {H$ ~ybr¶ ~rOJ{UV (B, +, . , 0, 1) ‘| g‘ñV Ad¶d 

a B!  Ho$ {bE a + 1 = a

 (v) Define planer graph.

  g‘Vbr¶ J«m’$ H$mo n[a^m{fV H$s{OE&

 (vi) Define tree.

  d¥j H$mo n[a^m{fV H$s{OE&

 (vii) Define directed graph.

  {XîQ>J«m’$ 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> "~' ‘| 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) For any sets A, B and C prove that

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

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

3) Prove that ), #( ,Z5 5 5+ is an integral domain, where 

 { , , , , }Z 0 1 2 3 45 =

 {gÕ H$s{OE {H$ ), #( ,Z5 5 5+  nyUmªH$s¶ àmÝV h¡, Ohm± 

{ , , , , }Z 0 1 2 3 45 = .

4) Let binary operations ‘+’ and ‘.’ and operation ‘ is defined as follow  

a + b = LCM (a, b) and a.b = GCD (a, b) and 'a
a
35

=  then prove that 

(B, +, . , ' ) is a Boolean algebra.

 ‘mZm B = {1, 5, 7, 35} na {ÛAmYmar g§{H«$¶m¶| ‘+’ VWm ‘.’ "Ed§ EH$ 
AmYmar g§{H«$¶m' {ZåZ àH$ma n[a^m{fV h¢& àË¶oH$ a, b B!  Ho$ {bE

 a + b = LCM (a, b) = a, b H$m bKwÎm‘ g‘mndV©H$
 a.b = GCD (a, b) = a, b H$m ‘hÎm‘ g‘mndV©H$

 'a
a
35

=  {gÕ H$s{OE {H$ (B, +, . , ' ) ~wbr¶ ~rOJ{UV h¡&
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5) Find conjunctive normal form (C.N.F.) of given function.
 {XE JE ’$bZ H$m g§¶moOZr¶ àgm‘mÝ¶ ê$n (C.N.F.) kmV H$s{OE&
 ( ) ( . ( ( .' ' ' ' 'x x x x x x xf 1 1 2 1 2 3= + + +_ i7 7A A

6) If a, b, c are non-negative integers where 2

 2 5, 3 6, 4 7,a b c# # # # # #  then find total number of solutions 
of equation a + b + c = 17.

 ¶{X a, b, c AG$UmË‘H$ nyUmªH$ h¢, Ohm± 2 5, 3 6, 4 7,a b c# # # # # #  
V~ g‘rH$aU a + b + c = 17 Ho$ g‘ñV hbm| H$s g§»¶m kmV H$s{OE&

7) Prove that number of odd order vertices in graph G is always an even 
number.

 {gÕ H$s{OE {H$ J«m’$ G ‘| {df‘ H$mo{Q> Ho$ erfm] H$s g§»¶m gX¡d EH$ g‘ 
nyUmªH$ hmoVr h¡&

8) Prove that complete graph on 5 vertices K5 is a non planer graph.
 {gÕ H$s{OE {H$ nm±M erfm] na nyU© J«m’$ K5 EH$ Ag‘Vbr¶ J«m’$ h¡&

9) Find incidence matrix of non-directed graph.
 A{XîQ> J«m’$ H$m AmnVZ Amì¶yh kmV H$s{OE&

G



MT-01 / 1800 / 6 (5) (P.T.O.)

074

 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> "g' ‘| 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) (i)  If A = {a, b, c} then find Hase Diagram for partial order relation 
⊆ (is a subset) on the power set P(A) of set A.

   ¶{X A = {a, b, c} V~ A Ho$ KmV g‘wÀM¶ P(A) na Am{eH$ H«$‘ 
gå~ÝY ⊆ (Cng‘wÀM¶ h¡) Ho$ {bE h¡g AmaoI àmßV H$s{OE&

 (ii)  Two dice are thrown together, find the probability that sum of 
numbers on dice is 10, 11 and 12. Also find the probability that 
sum of numbers on dice is 10 or above 10.

   Xmo nmgo EH$ gmW ’|$Ho$ OmVo h¢& A§H$mo H$m ¶moJ 10, 11 Ed§ 12 hmoZo 
H$s àm{¶H$Vm kmV H$s{OE& gmW hr dh àm{¶H$Vm kmV H$amo O~ 
A§H$mo H$m ¶moJ 10 ¶m 10 go A{YH$ hmo&

11) Write a short note on (g§{jßV {Q>ßnUr H$s{OE) …-
 (i) Regular grammar ({Z¶{‘V ì¶mH$aU)
 (ii) Non-deterministic finite state automata 

 (A{Zü¶mË‘H$ n[a{‘V AdñWm Am°Q>mo‘oQ>m)
 (iii) Finite state machine (n[a{‘V AdñWm ‘erZ)
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12) Solve linear recurrence relations.

 ao{IH$ nwZamd¥{V gå~ÝYmo H$mo hb H$s{OE&
 (i) a a a r r5 6 2 3 1r r r1 2

2- + = - +- -

 (ii) ( ) .a a a r6 9 1 3r r r
r

1 2
2- + = +- -

13) (i)  Prove that connected graph G is an Euler graph if and only if 

every vertex in G is an even vertex.

   {gÕ H$s{OE {H$ gå~Õ J«m’$ G EH$ Am¶ba J«m’$ h¡& ¶{X Am¡a Ho$db 
¶{X G ‘| àË¶oH$ erf© EH$ g‘ erf© h¡&

 (ii) Prove that every tree has one or two vertices.

  {gÕ H$s{OE {H$ àË¶oH$ d¥j H$m EH$ AWdm Xmo Ho$ÝÐ hmoVo h¢&


