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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 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> "A" ‘| 07 A{V bKw CÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo g^r 
àíZm| H$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) If the universal set { , , , , , , , , , }u 1 2 3 4 5 6 7 8 9 10=   and the 
set {1, 3, 5, 7, 9,}A= , find the complement A' of the set A.

  ¶{X gmd©{ÌH$ g‘wÀM¶ { , , , , , , , , , }u 1 2 3 4 5 6 7 8 9 10=  VWm 

{1, 3, 5, 7, 9,}A= , Vmo A  H$m nyaH$ g‘wÀM¶ A' kmV H$s{O¶o&

 (ii) If  {1, , }G W W2=  be a group with multiplication operation, 
where W being cubic root of unity. Find the inverse of the 
element W2.

  g‘yh {1, , }G W W2=  JwUZ g§{H«$¶m Ho$ gmW, ‘| W2  H$m à{Vbmo‘ 
Ad¶d ~VmB¶o, Ohm± W BH$mB© H$m KZ‘yb h¡&

 (iii) If , , ,1 2 3 4A= # - and 4, 5, 6B= # -, then what is the 
number of elements of A B, .

  ¶{X , , ,1 2 3 4A= # - d 4, 5, 6B= # - Vmo A B, ‘| Ad¶dm| H$s 
g§»¶m ³¶m hmoJr?

 (iv) How many different words can be formed by the letters of 
the word ‘INDEPENDENCE’?

  ‘INDEPENDENCE’ eãX Ho$ Ajam| go {H$VZo {d{^ÝZ eãX ~Zm¶o 
Om gH$Vo h¡?

 (v) Let ( , )G V, S,PΣ=   be a grammar, where V {S,A,B},=

, , , ,a b aa bbP S AB A B" " "Σ= =# #- - and S being 
an initial symbol, then find the language generated by G.

  ‘mZm ( , )G V, S,PΣ=  EH$ ì¶mH$aU h¡, Ohm± V {S,A,B},=

, , , ,a b aa bbP S AB A B" " "Σ= =# #- - 

  VWm S  àmapå^H$ àVrH$ h¡& V~ G Ûmam O{ZV ^mfm kmV H$s{O¶o&
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 (vi) Find the complement of Boolean function
  ( , )f x x x x x x1 2

1
1 1 2 1

1
2$= + +_ _i i7 A 

  ~ybr¶ ’$bZ ( , )f x x x x x x1 2
1

1 1 2 1
1

2$= + +_ _i i7 A H$m nyaH$ kmV 

H$s{O¶o&

 (vii) Define the Planar Graph.
  g‘Vbr¶ J«m’$ H$mo n[a^m{fV H$s{O¶o&
 
 Section - B 4 × 8 = 32

(Short Answer Questions)

Note: Section ‘B’ contain Eight (08) 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> '~' ‘| 08 bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýhr 
^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¡&

2) Give two examples of each of empty set and singleton set. 

 [a³V g‘wÀM¶ d EH$b g‘wÀM¶ Ho$ Xmo-Xmo CXmhaU Xr{O¶o&

3) Define special elements in Poset. 

 nm¡goQ> Ho$ {d{eîQ> Ad¶d ~VmB¶o&
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4) Prove that dual of poset is again poset.

 {gÕ H$s{O¶o {H$ nm¡goQ> H$m Û¡Vr ^r nm¡goQ> hmoVm h¡& 

5) Let functions : :R R, R Rf g" "  are defined such that 

( )f x x 2= +  and ( )g x x2=  then find gof, fog, fof.

 ‘mZm ’$bZ : :R R, R Rf g" "  Bg àH$ma n[a^m{fV h¡ {H$ 

( )f x x 2= +  VWm ( )g x x2=  H$s gof, fog, fof  V~ kmV H$s{OE&

6) There are 10 participants in a competitions. Find the number of 

ways such that the first three awards can be given. 

 EH$ à{V¶mo{JVm ‘| 10  à{V¶moJr h¢& ~VmB¶o {H$ àW‘ VrZ nwañH$ma {H$VZo 

àH$ma go {dV[aV {H$¶o Om gH$Vo h¡&

7) Define finite state automata. 

 n[a{‘V AdñWm Am°Q>mo‘oQ>m H$mo n[a^m{fV H$s{O¶o&

8) State the Idempotent law of Boolean algebra and prove it.

 ~ybr¶ ~rOJ{UV Ho$ dJ©g‘ {Z¶‘ H$m H$WZ H$ao Bgo {gÕ H$s{O¶o&

9) Draw the switching circuits of the following expression. 

 {ZåZ{b{IV ì¶O§H$mo H$mo pñdMZ n[anW Ho$ ê$n ‘| Xem©B¶o&

 (i) ( 'x y x$+ )  

 (ii) ( ( ) ( )' ' 'x y z y z x y z$ $ $ $ $+ +)7 A

 (iii) ( ) ( )' ' 'x z y y z x y z$ $ $ $+ + +
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 Section - C 2 × 14 = 28
(Long Answer Questions)

Note: Section ‘C’ contain 04 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' ‘| 04 {Z~§YmË‘H$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýhr ^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) Prove that the set Q+ of all positive rational numbers for binary 

operation (*) is an Abelian group 

 a b z
ab

) =    ,a b Q6 ε +

 [gÕ H$s{O¶o {H$ YZmË‘H$ n[a‘o¶ g§»¶mAm| H$m g‘wÀM¶ Q+ {ÛAmYmar 
g§{H«$¶m (*) hoVw Am~obr g‘yh h¡&

 a b z
ab

) =    ,a b Q6 ε +

11) (i)  Prove that the following function : Nf N"  is not onto 
function ( )f x x5 2= +

   {gÕ H$s{O¶o {H$ {ZåZ ’$bZ : Nf N"  AmÀN>mXH$ ’$bZ 

( )f x x5 2= +  Zht h¢&
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 (ii) Let 3A R= - # - , – 1B R= # - prove that the following 
function : Bf A "  is one-one onto.

  ‘mZm  3A R= - # - , – 1B R= # - {gÕ H$s{O¶o {H$ {ZåZ 

’$bZ : Bf A "  EH¡$H$s AmÀN>mXH$ h¡& 

  ( )f x x
x y

3= -
-

12) State the Boundedness law and Absorption law of the Boolean 
algebra and prove them 

 ~ybr¶ ~rOJ{UV Ho$ n[a~ÕVm {Z¶‘ d AdemofU {Z¶‘ H$m H$WZ H$a Bgoo 
{gÕ H$s{O¶o&

13) Find the conjunctive normal form of the following functions.  
 {ZåZ{b{IV ’$bZm| H$m g§¶moOZr¶ ê$n (CNF) kmV H$s{O¶o&

 (i) ( , , ) ( )f x x x x x x x x1 2 3 1 2
1

1 3
1

3
1

$ $= + +  

 (ii) ( , , ) ( )f x x x x x x x1
1 2 3 1 2 1 3$= + +_ i

 (iii) ( , , ) ( )f x x x x x x x x x x1 2 3 1 2 3 1 2 1
1

3
1
1

$ $ $= + + +_ i

 (iv) ( , , )f x x x $x x x x x x1 2 3 1 1
1

2
1
1

1 2
1

3
1
1

$= + + +_ _i i9 9C C


