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

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

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

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 may be thirty 
words.

	 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e :	 IÊS> "E' ‘| (07) A{VbKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo g^r 
àíZm| H$mo hb H$aZm h¡& àË¶oH$ àíZ Ho$ {bE 01 A§H$ h¡ Am¡a A{YH$V‘ 
eãX gr‘m Vrg eãX h¢&
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1)	 (i)	 Define power set.
		  KmV g‘wÀM¶ H$mo n[a^m{fV H$s{OE&

	 (ii)	 Define equivalence relation.
		  Vwë¶Vm gå~ÝY H$mo n[a^m{fV H$s{OE&

	 (iii)	 Define group
		  g‘yh H$mo n[a^m{fV H$s{OE&

	 (iv)	 Write pigeon hole principle.
		  H$nmoV H$moð> {gÕmÝV {b{IE&

	 (v)	 Write cancellation laws in Boolean algebra.
		  ~ybr¶ ~rOmdbr ‘| {ZagZ {Z¶‘ {b{IE&

	 (vi)	 Define bipartile graph.
		  {Û^m{OV J«m’$ H$mo n[a^m{fV H$s{OE&

	 (vii)	Define Hamiltonian graph
		  ho{‘ëQ>Z J«m’$ H$mo n[a^m{fV H$s{OE&

	 Section - B	 4 × 8 = 32
(Short Answer 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)
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{ZX}e :	 IÊS> "~r' ‘| AmR> bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo H$sÝht ̂ r Mma
(04) gdmbm| Ho$ Odm~ XoZm 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 the inverse of a bigection is unique.
	 {gÕ H$s{OE {H$ EHo$H$s AmÀN>mXH$ ’$bZ H$m à{Vbmo^ A{ÛVr¶ hmoVm h¡&

3)	 Prove that / {gÕ H$s{OE :
	 ( , ) ( , 1) ( 1, )C C Cn r n r n r+ - = +

4)	 What is the probability that a leap year selected at random will 
contain 53 Sundays.

	 EH$ brn df© H$m ¶mÑpÀN>H$ MwZmd H$aZo na Cg‘| 53 a{ddma AmZo H$s 
àm{¶H$Vm ~VmBE&

5)	 Prove that the number of vertices of odd degree in a graph is  
always even.

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

6)	 State and prove Euler formula for planar graph.
	 g‘Vbr¶ J«m’$ Ho$ {bE Am¶ba gyÌ H$m H$WZ {bI H$a n«{VnmXZ H$s{OE&

7)	 Explain Prim's algorithm for minimal spanning free.
	 {ZåZH$ OZH$ Q´>r Ho$ {bE {à‘ EëJmo[aW‘ H$mo g‘PmBE&

8)	 Find the generating function for the Fibonacci sequence {ar} 
defined by:

	 {’$~moZmH$s AZwH«$‘ {ar} H$m OZH$ ’$bZ kmV H$s{OE Vmo {ZåZ àH$ma 
n[a^m{fV h¡:

	 , ; ,a a a r a a2 0 10r r r1 2 1H= + = =- -
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9)	 Find language L(G) for the grammar

	 ({0,1}, { }, , { 0 1, 1}) .G S S S S S" "=

	 ¶{X ({0,1}, { }, , { 0 1, 1})G S S S S S" "=  EH$ ì¶mH$aU h¡ Vmo 
^mfm L(G) kmV H$s{OE&

	 Section - C	 2 × 14 = 28

(Long Answer 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. Use of non-programmable scientific calculator is 

allowed in this paper.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  :	IÊS> "gr" ‘| 4 {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo H$sÝhr ̂ 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$aZo h¢& Bg n«íZnÌ 
‘| Zm°Z-àmoJ«m‘o~b gmB§Q>r{’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¡&

10)	 Show that the following set of all the matrices of the form is an 

abelian group for matrix multiplication.:

	 {gÕ H$s{OE {H$ {ZåZ àH$ma H$s g^r ‘¡{Q´>goO H$m g‘wÀM¶ ‘¡{Q´>³g JwUm 
Ho$ {bE A{~br J«wn h¡:

	 , .
cos

sin

sin

cos
A Ra

a

a

a

a
ae=

-= G



074

MT-01 / 900 / 5 	 (5)	

11)	 Prove that the dual of a lattice is lattice.

	 {gÕ H$s{OE {H$ EH$ OmbH$ H$m Û¡V EH$ OmbH$ hmoVm h¡&

12)	 (i)	 Draw simplified circuit of the following switch function:

		  pñdMZ ’$bZ H$m gabrH¥$V n[anW Ir§{ME:
		  ( )F x y z xyz xy z x y z1 1

1 1 1= + +

	 (ii)	 Solve the recurrence relation:

		  nwZamd¥{Îm gå~ÝY H$mo hb H$s{OE:
		  2 ;a a a1 2r r

2
1

2
0- = =-

13)	 How many integers are there between 1 and 1000 which are not 

divisible by 2, 3, 5 or 7. 

	 1 VWm 1000 Ho$ ‘Ü¶ {H$VZo nyUmªH$ h¢ Omo 2, 3, 5 ¶m 7 go {d^m{OV Zht 
hmoVo h¢?


