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1. (a) »ç‡æÌèØ ¥æ»×Ù mæÚUæ Îàææü§° ç·¤
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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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Show by Mathematical induction
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(b) ×æÙæ VN = {S, B}, VT = {a, b},

P = {S aBa, B aBa, B b} ÌÕ L(G)

™ææÌ ·¤èçÁ°Ð

Let VN = {S, B}, VT = {a, b},

P = {S aBa, B aBa, B b}. Then

find L(G).

(c) A, 75% ·ð¤â ×ð´ âˆØ ÕæðÜÌæ ãñU ÌÍæ B,
80% ·ð¤â  ×ð´ âˆØ ÕæðÜÌæ ãñUÐ ÌÕ °·¤ ãUè
Ìï‰Ø ·¤æð ÕæðÜÙð ×ð´ ç·¤ÌÙð ÂýçÌàæÌ ·ð¤â ×ð´
ÎæðÙæð´ °·¤ ÎêâÚðU ·¤æ çßÚUæðÏ ·¤ÚUÌæ ãñU?

A speaks the truth in 75% cases and B

speaks the truth in 80% of the cases. In
what percentage of cases are they likely
to contradict each other in stating the
same fact ?

§·¤æ§ ü / Unit-II

2. (a) ØçÎ N ƒæÙ Âê‡ææZ·¤æð´ ·¤æ â×é“æØ ãñU ÌÍæ N×N

ÂÚU °·¤ â¢Õ¢Ï R §â Âý·¤æÚU ÂçÚUÖæçáÌ ç·¤Øæ
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ÁæÌæ ãñU ç·¤ (a, b) R (c, d)  a + d = b + c;

a, b, c, d N, ÌÕ çâh ·¤èçÁ° ç·¤ R °·¤

ÌéËØÌæ â¢Õ¢Ï ãñ Ñ

If N be the set of positive integers and a

relation R on N×N is defined such that

(a, b) R (c, d)  a + d = b + c; a, b, c,

d N, then prove that R is an equivalance

relation.

(b) çâh ·¤èçÁ°U ç·¤ °·¤ »ýæÈ¤ G ×ð´ âÖè àæèáæðZ

·ð¤ ƒææÌæð´ ·¤æ Øæð» G ×ð´ ·¤æðÚUæð´ ·¤è â¢BØæ ·ð¤

Îé»é‡æð ·ð¤ ÕÚUæÕÚU ãæðÌæ ãñUÐ

Prove that the sum of degrees of all the

vertics in a graph G is equal to twice the

number of edges in G.

(c) çÙ`ÙçÜç¹Ì »ýæÈ¤ ·ð¤ çÜ° ÃØæÂæÚU Øæ˜æè â×SØæ

ãÜ ·¤èçÁ° Ñ
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Solve the travelling salesman problem for
the following graph :
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§·¤æ§ ü / Unit-III

3. (a) çÙ`ÙçÜç¹Ì ÂçÚUç×Ì ¥ßSÍæ ×àæèÙ ·¤æ ©UÂØô»
·¤ÚU v®vvv® ÌÍæ ®v®®vv ·ð¤ Øô» ·¤è »‡æÙæ
·¤èçÁ° Ñ

¥ßSÍæ
§ÙÂéÅU

¥æª¤ÅUÂéÅU
00 01 10 11

 S0 S0 S2 S2 S1 0

S1 S2 S1 S1 S3 0

S2 S0 S2 S2 S1 1

S3 S2 S1 S1 S3 1

Compute the sum of 101110 and 010011
by using the following finite state
machine :



State
Input

Output
00 01 10 11

 S0 S0 S2 S2 S1 0

S1 S2 S1 S1 S3 0

S2 S0 S2 S2 S1 1

S3 S2 S1 S1 S3 1

(b) Îàææü§° ç·¤ Öæáæ L = {akbk | k  1} °·¤
ÂçÚUç×Ì ¥ßSÍæ Öæáæ ÙãUè´ ãñUÐ

Show that the language L = {akbk | k  1}
is not a finite state language.

(c) ar = 3r, r  0 ·ð¤ çÜ° ÁÙ·¤ È¤ÜÙ ™ææÌ
·¤èçÁ°Ð

Find the generating function for the
ar = 3r, r  0.

§·¤æ§ ü / Unit-IV

4. (a) çÙ`ÙçÜç¹Ì ¥‹ÌÚU â×è·¤ÚU‡æ ·¤æ â×ƒææÌ ãUÜ
™ææÌ ·¤èçÁ° Ñ

ar + 6ar – 1 + 12ar – 2 + 8ar – 3 = 0

Find the homogeneous solution of the
following difference equation :

ar + 6ar – 1 + 12ar – 2 + 8ar – 3 = 0

( 5 )
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(b) çÙ`ÙçÜç¹Ì ¥‹ÌÚU â×è·¤ÚU‡æ ·¤æ çßçàæcÅU ãUÜ
™ææÌ ·¤èçÁ° Ñ

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) ç·¤âè â×êãU G ·ð¤ çÜ° çâh ·¤èçÁ° ç·¤

(a–1)–1 = a  a  G

For a group G prove that

(a–1)–1 = a  a  G

§·¤æ§ ü / Unit-V

5. (a) ×æÙæ (L, ) °·¤ ÁæÜ·¤ ãñUÐ ÂýˆØð·¤ a  L

·ð¤ çÜ° çâh ·¤èçÁ° ç·¤ Ñ

(i) a  a = a ÌÍæ (ii) a  a = a

Let (L, ) be a lattice. For every a  L
prove that

(i) a  a = a and (ii) a  a = a

(b) ×æÙæ (L, ) °·¤ Õ¢ÅUÙèØ ÁæÜ·¤ ãñUÐ ÌÕ
Îàææü§° ç·¤

(a  b)  c  a  (b  c)  a, b, c  L

( 6 )
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Let (L, ) be a distributive lattice. Then
show that

(a  b)  c  a  (b  c)  a, b, c  L

(c) çÙ`ÙçÜç¹Ì ÂçÚUÂÍ ·¤æ âÚUÜè·¤ÚU‡æ ·¤èçÁ° Ñ
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Simplify the following circuit :
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