
§·¤æ§ü / Unit-I

1. (a) z®® âð ÀUæðÅðU Øæ ÕÚUæÕÚU °ðâð ç·¤ÌÙð ÏÙ Âê‡ææZ·¤
ãñ´U Áæð | Øæ vv âð çßÖæ…Ø ãñ´ U?

How many positive integers are less
than or equal to 500 which are
divisible by 7 or 11 ?

FD-2761
B.Sc./B.Sc. B.Ed. (Part-III)

Examination, 2022

MATHEMATICS

Paper - III (B)

Discrete Mathematics

Time : Three Hours] [Maximum Marks : 50

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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(b) ØçÎ G = ({0, 1}, {S}, S, {S0S1, S1})
°·¤ ÃØæ·¤ÚU‡æ ãñU, Ìô L (G) ·¤æ çÙÏæüÚU‡æ

·¤èçÁ°Ð

If G = ({0, 1}, {S}, S, {S0S1, S1})
is a grammar, then find L (G).

(c) Îæð Âæâæð´ ·ð¤ Èð¤·¤Ùð ÂÚU ©UÙ·ð¤ ©UÂçÚU È¤Ü·¤ ÂÚU

¥æÙð ßæÜð ¥¢·¤ô´ ·¤æ Øæð»È¤Ü | Øæ } ãæðÙð

·¤è ÂýæçØ·¤Ìæ ™ææÌ ·¤èçÁ°Ð

Two dices are thrown. Find the probability
that the sum of faces is 7 or 8.

§·¤æ§ü / Unit-II

2. (a) ØçÎ I Âê‡ææZ·¤ô´ ·¤æ â×é“æØ ãUæð ÌÍæ â¢Õ¢Ï

xRy  x – y °·¤ ÚUæ× Âê‡ææZ·¤ ãUæð, Ìæð çâh

·¤èçÁ° ç·¤ R °·¤ ÌéËØÌæ â¢Õ¢Ï çÙM¤çÂÌ

·¤ÚUÌæ ãñU, ÁãUæ¡ x, y IÐ

If I is the set of integers and the relation
xRy  x – y is an even integer, then prove
that R is an equivalence relation, where
x, y I.

(b) ×æÙÜô´ L, vw ·ð¤ âÖè »é‡æÙ¹‡ÇUæð´ ·¤æ â×é“æØ

ãñU ¥æñÚU ×æÙÜæð I, L ÂÚU çßÖæ…ØÌæ â¢Õ¢Ï ãñUÐ

Îàææü§° ç·¤ (L, I) °·¤ ÜðçÅUâ ãñUÐ
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( 3 )

DRG_280_(7) (Turn Over)

Let L be the set of all factors of 12 and
let I be the divisibility relation on L.
Show that (L, I) is a Lattice.

(c) Îàææü§° ç·¤ Ùè¿ð çÎØð »Øð Îæð ¥æÜð¹ ÌéËØ·¤æÚUè
(Øæ â×M¤Â) ÙãUè´ ãñ´ U Ñ

v1 v2 v3 v4

v5

v6

(a)

 
v1 v2 v3

v4

v5 v6

(b)

Show that the graphs given below are not
isomorphic :

v1 v2 v3 v4

v5

v6

(a)

 
v1 v2 v3

v4

v5 v6

(b)
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§·¤æ§ü / Unit-III

3. (a) ÂçÚUç×Ì ¥ßSÍæ Ø¢˜æ M ·¤æð ‹ØêÙÌ×è·ë¤Ì
·¤èçÁ°, ÁãUæ¡ M çÙ`Ùæ¢ç·¤Ì ¥ßSÍæ âæÚU‡æè âð
çÎØæ »Øæ ãñU Ñ

 
¥ßSÍæ

§ÙÂéÅU
¥æ©UÅUÂéÅU

0 1

 S0 S3 S1 1

S1 S4 S1 0

S2 S3 S0 1

S3 S2 S3 0

S4 S1 S0 1

Minimize finite state machine M, where
M is given by the following state table :

State
Input

Output
0 1

 S0 S3 S1 1

S1 S4 S1 0

S2 S3 S0 1

S3 S2 S3 0

S4 S1 S0 1
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(b) ×æÙÜô a °·¤ â¢BØæˆ×·¤ È¤ÜÙ §â Âý·¤æÚU ãñU ç·¤ Ñ

0 , 0 3

2 3 , 4r r

r
a

r

  
 

a ¥æñÚU a ÂýæŒÌ ·¤èçÁ°Ð
Let a be a numeric function such that

0 , 0 3

2 3 , 4r r

r
a

r

  
 

obtain a and a.
(c) çÙ`ÙçÜç¹Ì ÁÙ·¤ È¤ÜÙ ·ð¤ â¢»Ì çßçß@Ì

â¢BØæˆ×·¤ È¤ÜÙ ·¤æ çÙÏæüÚU‡æ ·¤èçÁ° Ñ

  2
1

5 6
A z

z z


 
Determine the discrete numeric function
corresponding the following generating
function :

  2
1

5 6
A z

z z


 

§·¤æ§ü / Unit-IV
4. (a) ÂéÙÚUæßëçîæ â¢Õ¢Ï ar – 2ar–1 + 2ar–2 – ar–3 = 0

·¤æð ãUÜ ·¤èçÁ°Ð
çÎØæ »Øæ ãñU Ñ a0 = 2, a1 = 1 ÌÍæ a2 = 1Ð
Solve the recurrence relation ar – 2ar–1
+ 2ar–2 – ar–3 = 0
given that a0 = 2, a1 = 1 and a2 = 1. 
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(b) çÙ`ÙçÜç¹Ì ¥‹ÌÚU â×è·¤ÚU‡æ ·¤æ çßàæðá ãUÜ
™ææÌ ·¤èçÁ°
ar + 5ar–1 + 6ar–2 = 3r2 – 2r + 1

Find the particular solution of the
following difference equation :

ar + 5ar–1 + 6ar–2 = 3r2 – 2r + 1

(c) ÁÙ·¤ È¤ÜÙ çßçÏ ·¤æ ÂýØæð» ·¤ÚU çÙ`ÙçÜç¹Ì
¥‹ÌÚU â×è·¤ÚU‡æ ãUÜ ·¤èçÁ° Ñ
ar – 6ar–1 + 8ar–2 = 0, r  2
çÎØð »Øð ÂçÚUâè×æ ÂýçÌÕ¢Ï ãñUÑ
a0 = 1, a1 = 4

Solve by the method of generating
functions the recurrence relation :
ar – 6ar–1 + 8ar–2 = 0, r  2
with the boundary conditions
a0 = 1, a1 = 4.

§·¤æ§ü / Unit-V

5. (a) ×æÙÜæð (L, ) °·¤ Õ¢ÅUÙèØ ÁæÜ·¤ ãñUÐ Îàææü§°
ç·¤ ØçÎ a  x = a  y ÌÍæ a  x = a  y,
L ×ð´ ç·¤âè a ·ð¤ çÜ°, ÌÕ x = yÐ

Let (L, ) be a distributive Lattice. Show
that, if a  x = a  y and a  x = a  y for
some a in L, then x = y.
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DRG_280_(7)

( 7 )

(b) çÙ`Ù ·¤æð çßØæðÁÙèØ Âýâæ×æ‹Ø M¤Â âð
â¢ØæðÁÙèØ Âýâæ×æ‹Ø M¤Â ×ð´ ÂçÚUßçÌüÌ ·¤èçÁ° Ñ

x y x y x y      

Change the following disjunctive normal
form to conjunctive normal form :

x y x y x y      

(c) çÙßðàæ a, b, c ÌÍæ çÙ»ü× f âçãUÌ Ì·ü¤-
ÂçÚUÂÍ ·¤è ÚU¿Ùæ ·¤èçÁ°, Áãæ¡

    f x y x y z y z        

Draw the logic circuit with inputs a, b, c
and output f where

    f x y x y z y z        
———
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