
§·¤æ§ü / Unit-I

1. (a) »ç‡æÌèØ ¥æ»×Ù çßçÏ âð çâh ·¤èçÁ° ç·¤

n  1 ·ð¤ çÜ°
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ÙôÅU Ñ ÂýˆØð·¤ ÂýàÙ âð ç·¤‹ãUè´ Îô Öæ»ô´ ·ð¤ ©UîæÚU ÎèçÁ°Ð
âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤ â×æÙ ãñ´ UÐ

Note : Answer any two parts from each question. All
questions carry equal marks.
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Prove by mathematical induction that
for n  1

 22
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(b) v âð z®® Ì·¤ ·ð¤ Õè¿ °ðâð ç·¤ÌÙð Âê‡ææZ·¤

ãñ´U Áô x ¥Íßæ z ¥Íßæ vv âð çßÖæçÁÌ

ãUôÌð ãñU ¢?

How many integers from 1 to 500 are
divisible by 3 or 5 or 11 ?

(c) Öæáæ L = {aib2i : i  1} ·ð¤ çÜ° ÃØæ·¤ÚU‡æ

·¤è â¢ÚU¿Ùæ ·¤èçÁ°Ð

Construct a grammar for the language
L = {aib2i : i  1}.

§·¤æ§ü / Unit-II

2. (a) (i) çÎ¹æ§° ç·¤ ØçÎ z® ·¤æÚUô´ ·¤ô âæÌ

Ú¢U»æð´ âð Ú¢U»æ Áæ° Ìô ·¤× âð ·¤× }

·¤æÚUô´ ·¤æ â×æÙ Ú¢U» ãUô»æ?

Show that if seven colours are used
to paint 50 cars, at least eight cars
will have the same colour ?
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(ii) zw Ìæàæô´ ·¤è »aïUè âð ç·¤ÌÙð Ìæàæ çÙ·¤æÜð

ÁæØð´ ç·¤ | Ìæàæ â×æÙ âêÅU ·ð¤ ãUæð ´?

How many cards must be drawn
from a pack of 52 cards to be sure
that you have 7 cards of one suit ?

(b) çâh ·¤èçÁ° ç·¤ °·¤ ¥æÜð¹ G âð âÖè

àæèáôZ ·ð¤ ƒææÌæ¢·¤æð ´ ·¤æ Øô» G ×ð´ ·¤æðÚUô´ ·¤è

â¢BØæ ·ð¤ Îé»éÙð ·ð¤ ÕÚUæÕÚU ãUôÌæ ãñUÐ

Prove that the sum of the degrees of all
vertices in a graph G is equal to twice
the number of edges in G.

(c) çâh ·¤èçÁ° ç·¤ n àæèáôZ ·ð¤ âÚUÜ »ýæÈ¤ ×ð´

¥çÏ·¤Ì× ·¤ôÚUô´ ·¤è â¢BØæ 
 1

2
n n 

 ãñUÐ

Prove that the maximum number of edges
in a simple graph with n vertices is

 1
2

n n 
.

§·¤æ§ü / Unit-III

3. (a) °·¤ ÂçÚUç×Ì ¥ßSÍæ Ø¢˜æ M ·¤è ¥çÖ·¤ËÂÙæ

·¤èçÁ° Áô çm-¥æÏæÚUè â¢BØæ¥ô´ ·¤æ Øô» ãUô

â·ð¤Ð
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Design a finite state machine M which
can add two binary numbers.

(b) ØçÎ a ¥õÚU b Îô â¢BØæˆ×·¤ È¤ÜÙ ãñ´ U,

ÌÕ a * b ·¤æ çÙÏæüÚU‡æ ·¤èçÁ°, Áãæ¡

1, 0 2
0, 3r

r
a

r
 

  

1, 0 2
0, 3r

r
b

r
 

  

Determine a * b where a and b are two
numeric functions such that

1, 0 2
0, 3r

r
a

r
 

  

1, 0 2
0, 3r

r
b

r
 

  

(c) çÙ`ÙçÜç¹Ì ÁÙ× È¤ÜÙ ·ð¤ â¢»Ì çßçß@Ì

â¢BØæˆ×·¤ È¤ÜÙ ™ææÌ ·¤èçÁ°Ð

   
 

2

4
1

1

z
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z
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Determine the discrete numeric functions
corresponding to the following
generating function :

   
 

2

4
1

1

z
A z

z






§·¤æ§ü / Unit-IV

4. (a) ÂéÙÚUæßëçîæ â¢Õ¢Ï 9ar – 6ar – 1 + ar – 2 = 0 ·¤ô

ãUÜ ·¤èçÁ°, çÎØæ »Øæ ãñU a0 = 0 ¥õÚU

a1 = 1Ð

Solve the recurrence relation

9ar– 6ar – 1 + ar – 2 = 0

given that a0 = 0 and a1 = 1.

(b) çâh ·¤èçÁ° ç·¤ ÂýˆØð·¤ ¿·ý¤èØ â×êãU

¥æÕðÜè â×êãU ãUôÌæ ãñUÐ

Prove that every cyclic group is
Abelian.

(c) çâh ·¤èçÁ° ç·¤ ÕêÜèØ ßÜØ ·ý¤×çßçÙ×ðØ

çÙØ× ·¤æ ÂæÜÙ ·¤ÚUÌæ ãñUÐ

Prove that a Boolean ring obeys
commutative law.

( 5 )
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§·¤æ§ü / Unit-V

5. (a) ×æÙæ L = {1, 2, 3, 4, 6, 8, 9, 12, 18, 24}

ÒÒ
x
y

 ·¤æ ¥Íü x, y ·¤ô çßÖæçÁÌ ·¤ÚUÌæ

ãñUÓÓ mæÚUæ ·ý¤ç×Ì ãñUÐ Îàææü§° ç·¤ L ·ð¤
Âê‡ææZ·¤ wy ·ð¤ âÖè çßÖæÁ·¤æð´ ·¤æ â×é“æØ
D24 ÜñçÅUâ (L, 1) ·¤æ °·¤ ©UÂÜñçÅUâ ãñUÐ

Let L = {1, 2, 3, 4, 6, 8, 9, 12, 18, 24}

be ordered by the relation “ x
y

 means x

divides y”. Show that D24 the set of
all divisors of the integer 24 of L is a
sub lattice of the lattice (L, 1).

(b) çâh ·¤èçÁ° ç·¤ ÕêÜèØ ÕèÁ»ç‡æÌ ×ð´ â¢Õ¢Ï
Ò  Ó ¥¢àæÌÑ ·ý¤× â¢Õ¢Ï ãñU, ÁãUæ¡

a  b  ab = 0

Prove that the order relation ‘  ’ is a
partial order relation in a Boolean
Algebra, where.

a  b  ab = 0

(c) Sßè¿Ù È¤ÜÙ

F (x, y, z) = x . y . z + x . y . z + x . y . z

·¤ô âÚUÜè·ë¤Ì Sßè¿Ù ÂçÚUÂÍ ×ð´ ÕÎçÜ°Ð



( 7 )
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Replace the switching functions

F (x, y, z) = x . y . z + x . y . z + x . y . z

by a simpler switching circuit.
———


