
§·¤æ§ü / Unit-I

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

1.2.3 + 2.3.4 + ..... + n (n + 1) (n + 2)

   1 2 3
4

n n n n  

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Note : Answer all questions. Two parts from each unit/
question is compulsory. All questions carry equal
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Prove by mathematical induction method

1.2.3 + 2.3.4 + ..... + n (n + 1) (n + 2)

   1 2 3
4

n n n n  


(b) v ¥õÚU wz® ·ð¤ ×ŠØ ©UÙ Âê‡ææZ·¤æð´ ·¤è

â¢BØæ ™ææÌ ·¤èçÁ° Áô w, x, z ¥õÚU | ×ð´

âð ç·¤âè Öè Âê‡ææZ·¤ mæÚUæ çßÖæçÁÌ ãUôÌð

ãñ´ UÐ

Find the number of integers between 1
and 250 that are divisible by any of the
integers 2, 3, 5 and 7.

(c) Îô Âæâð ·¤æð °·¤ âæÍ Èð´¤·¤æ ÁæÌæ ãñUÐ

Âæâô´ ·ð¤ ª¤ÂÚUè È¤Ü·¤ ÂÚU ¥¢·¤ô´ ·¤æ Øô»È¤Ü

| ¥æÙð ·¤è ƒæÅUÙæ ·¤è ÂýæçØ·¤Ìæ ™ææÌ

·¤èçÁ°Ð

Two dice are thrown simultaneously. Find
the probability of getting a sum of 7 of
digits on upper surface of two dice.

( 2 )
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( 3 )

§·¤æ§ü / Unit-II

2. (a) Îàææü§° ç·¤ âÖè Âê‡ææZ·¤ô´ ·ð¤ â×é“æØ I ×ð´

â¢Õ¢Ï R = {(a , b) : a, b  I ÌÍæ a – b

x âð çßÖæ…Ø ãñU} °·¤ ÌéËØÌæ â¢Õ¢Ï ãñ´UÐ

Show that the relation R = {(a , b) :
a, b  I and a – b is divisible by 3}
defined in the set of all integers I is an
equivalence relation.

(b) Îàææü§° ç·¤ °·¤ ÁæÜ·¤ ·¤æ mñÌ °·¤ ÁæÜ·¤

ãUôÌæ ãñUÐ

Show that dual of a lattice is a lattice.

(c) ØêÜÚU âê˜æ ·¤æð çÜç¹° °ß¢ çâh ·¤èçÁ°Ð

State and prove Euler’s Formula.

§·¤æ§ü / Unit-III

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

·¤èçÁ° Áô â×é“æØ {0, 1, 2} ·¤ô çÙßðàæ

·ð¤ M¤Â ×ð´ ÂýæŒÌ ·¤ÚUÌæ ãñU ÌÍæ °·¤ çÙ»ü×

§â Âý·¤æÚU ÁçÙÌ ·¤ÚUÌæ ãñU ç·¤ çÙ»ü× çÙßðàæ

¥Ùé·ý¤× ×ð´ ¥¢·¤æð´ ·ð¤ Øô»È¤Ü ·ð¤ ×æòÇUØéÜô´

x ·ð¤ ÕÚUæÕÚU ãUæðÐ
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( 4 )

Design a finite state machine that receives
the set {0, 1, 2} as input and produces
an output such that the output is equal
to the modulo 3 sum of the digits in the
input sequence.

(b) a0 = 0, a1= 1 âçãUÌ ar = ar–1 + ar–2 , r2

âð ÂçÚUÖæçáÌ çÈ¤ÕôÙæàæè ¥Ùé·ý¤× {ar} ·ð¤

çÜ° ÁÙ·¤ È¤ÜÙ ™ææÌ ·¤èçÁ°Ð

Find the generating function for the
Fibonacci sequence {ar} defined by
ar = ar–1 + ar–2 , r2 with a0 = 0, a1= 1.

(c) ×æÙ ÜèçÁ° a, b ¥õÚ cU â¢BØæˆ×·¤ È¤ÜÙ

§â Âý·¤æÚU ãñU ç·¤ a * b = cÐ çÎØæ »Øæ ãñU

ç·¤

1, 0
2, 1
0, 2

r

r
a r

r


 
 

 ÌÍæ 
1, 0
0, 1r

r
c

r


  

Ìô b ·¤æ çÙÏæüÚU‡æ ·¤èçÁ°Ð¤
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Let a, b and c be numeric functions such
that a * b = c. Given that

1, 0
2, 1
0, 2

r

r
a r

r


 
 

 and 
1, 0
0, 1r

r
c

r


  

then determine b.

§·¤æ§ü / Unit-IV

4. (a) ¥¢ÌÚU â×è·¤ÚU‡æ ar – 4ar–1 + 4ar–2

=  1 2rr   ·¤ô ãUÜ ·¤èçÁ°Ð

Solve the difference equation

ar – 4ar–1 + 4ar–2 =  1 2rr 

(b) çâh ·¤èçÁ° ç·¤ â×é“æØ {cos+isin:Q}

âæ×æ‹Ø »é‡æÙ ·ð¤ âæÂðÿæ °·¤ ¥Ù‹Ì ¥ßðÜè â×êãU

çÙç×üÌ ·¤ÚUÌæ ãñUÐ

Prove that the set {cos  + i sin  : Q}
forms an infinite abelian group with respect
to usual multiplication.

( 5 )
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220_BSP_(7) (Continued)

(c) çâh ·¤èçÁ° ç·¤ Îô ©UÂßÜØô´ ·¤æ âßüçÙcÆU

°·¤ ©UÂßÜØ ãUôÌæ ãñUÐ

Prove that the intersection of two subrings
is a subring.

§·¤æ§ ü / Unit-V

5. (a) ÕêÜèØ ÕèÁ»ç‡æÌ (B, , , ) ×ð´ ç·¤‹ãUè´

¥ßØßô´ a ÌÍæ b ·ð¤ çÜ° çâh ·¤èçÁ° ç·¤

(a  b) = a  b

For any elements a and b in a Boolean
algebra (B, , , ), prove that

(a  b) = a  b

(b) çÙ`ÙçÜç¹Ì ÕêÜèØ È¤ÜÙ ·¤ô çßØôÁÙèØ

Âýâæ×æ‹Ø M¤Â ×ð´ ÕÎçÜ° Ñ

f (x,y,z,t) = (xy + xyz + xyz + xyzt + t)

Change the following Boolean function to
disjunctive normal form :

f (x,y,z,t) = (xy + xyz + xyz + xyzt + t)



(c) çÙ`ÙçÜç¹Ì ÕêÜèØ È¤ÜÙ ·ð¤ çÜ° ÂçÚUÂÍ

ÕÙæ§° ¥õÚU ©Uâð âÚUÜ M¤Â ×ð´ ÃØ@Ì

·¤èçÁ° Ñ

f (x, y, z ) = x. z + [y.(y + z). (x + x.z)]

Draw the switching circuit of the following
Boolean function and replace it by a
simplified one :

f (x, y, z ) = x. z + [y.(y + z). (x + x.z)]
———

( 7 )
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