
1. çÙ`ÙçÜç¹Ì Üƒæé-©UîæÚUèØ ÂýàÙæð´ ·ð¤ ©UîæÚU ÎèçÁ° Ñ

Answer the following short-answer type
questions :

(a) çÙ`ÙçÜç¹Ì ·¤ÍÙ ·¤è âˆØÌæ ÌæçÜ·¤æ
ÕÙæ§° Ñ

(~ p  q)  p
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Note : Answer all questions. The figures in the right-
hand margin indicate maks.
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Construct the truth table for the following
statement :

(~ p  q)  p

(b) çÙ`ÙçÜç¹Ì ÕêçÜØÙ È¤ÜÙ ·¤æð âÚUÜ ·¤èçÁ° Ñ

(x + y . z) (y + x) (y + z)

Solve the following Boolean function :

(x + y . z) (y + x) (y + z)

(c) çÙ`ÙçÜç¹Ì ÕêçÜØÙ È¤ÜÙ ·¤æð çßØæðÁÙèØ
âæ×æ‹Ø M¤Â ·ð¤ â×êãUæð´ ×ð´ ÂçÚUßçÌüÌ ·¤èçÁ° Ñ

f (x, y, z) = (x + y) (z y) 

Convert the following Boolean function
into disjunctive normal form :

f (x, y, z) = (x + y) (z y) 

(d) ØçÎ A, B, C ·¤æð§ü çÌÙ â×é“æØ ãUæð´, Ìæð çâh
·¤èçÁ° ç·¤ Ñ

A × (B  C) = (A × B)  (A × C)

If A, B, C are any three sets, then prove
that :

A × (B  C) = (A × B)  (A × C)

( 2 )
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(e) âÚUÜ ¥æÜð¹, °·¤ àæèáü ·¤æ ƒææÌ ÌÍæ ¥æÜ`Õ
àæèáü ·¤è ÂçÚUÖæáæ çÜç¹°UÐ

Write the definition of simple graph,
degree of a vertex and pendent vertex.

2. µØæƒææÌ ·¤ô ÂçÚUÖæçáÌ ·¤èçÁ° ÌÍæ âˆØÌæ âæçÚU‡æè
âð çâh ·¤èçÁ° ç·¤

(p  q)  r  (p  r)  q  r)

Define contradiction and prove by the truth
table that :

(p  q)  r  (p  r)  q  r)

¥Íßæ / OR

Existential ¥æñÚU Universal quantifier ·¤æð
©UÎæãUÚU‡æ Îð·¤ÚU â×Ûææ§°Ð

Explain Existential and Universal quantifier
giving example.

3. ç·¤âè ÕêçÜØÙ ÕèÁ»ç‡æÌ ×ð´ ß»üâ× °ß¢ ¥ßàææðá‡æ
çÙØ× ·¤æð çÜç¹° °ß¢ çâh ·¤èçÁ°Ð

State and prove the idempotent laws and
absorption law in any Boolean algebra.

¥Íßæ / OR

( 3 )
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Ùè¿ð çÎ° »° ÂçÚUÂÍ ·¤æð âÚUÜè·ë¤Ì M¤Â ×ð´
çÜç¹° Ñ

c
a

b c

aa
cb

Draw the following network into simplified
form :

c
a

b c

aa
cb

4. çÙ`ÙçÜç¹Ì ÕêçÜØÙ È¤ÜÙ ·¤æð â¢ØæðÁÙèØ Âýâæ×æ‹Ø
M¤Â ×ð´ çÜç¹° Ñ

f (x, y, z) = x . y + x . z + x . y

Convert the following Boolean function in
conjunctive normal form :

f (x, y, z) = x . y + x . z + x . y

¥Íßæ / OR

15
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çÙ`ÙçÜç¹Ì âæÚU‡æè mæÚUæ ÂçÚUÖæçáÌ ÕêçÜØÙ È¤ÜÙ
·¤æð ÂýæŒÌ ·¤èçÁ° ¥æñÚU ©Uâð âÚUÜ ·¤èçÁ° Ñ

x y z f (x, y, z) T

1 1 1 1 x + y + z
1 1 0 1 x + y + z
1 0 1 0 x + y + z
1 0 0 1 x + y + z
0 1 1 1 x + y + z
0 1 0 1 x + y + z
0 0 1 0 x + y + z
0 0 0 1 x + y + z

Find the Boolean function defined by the
following table and simplify it :

x y z f (x, y, z) T

1 1 1 1 x + y + z
1 1 0 1 x + y + z
1 0 1 0 x + y + z
1 0 0 1 x + y + z
0 1 1 1 x + y + z
0 1 0 1 x + y + z
0 0 1 0 x + y + z
0 0 0 1 x + y + z

( 5 )
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5. ÌéËØÌæ â¢Õ¢Ï ·¤ô ÂçÚUÖæçáÌ ·¤èçÁ°Ð ØçÎ Âê‡ææZ·¤æð´
·ð¤ â×é“æØ I ÂÚU â¢Õ¢Ï §â Âý·¤æÚU ÂçÚUÖæçáÌ ãUæð
ç·¤ R = {(x, y) : x I, y I, x – y ·¤æ z ·¤æ
»é‡æÙ ¹‡ÇU ãñU}Ð çâh ·¤èçÁ° ç·¤ R ÂÚU °·¤
ÌéËØÌæ â¢Õ¢Ï ãñUÐ

Define equivalance relation. Prove that the
relation R = {(x, y) : x I, y I, x – y is a
factor of 5} is defined in the set I of integers.
Then prove that R is an equivalance relation.

¥Íßæ / OR

â×é“æØ ·ð¤ çßÖæÁÙ ·¤æð °·¤ ©UÎæãUÚU‡æ Îð·¤ÚU
â×Ûææ§° ØçÎ ÂýçÌç¿˜æ‡æ f : RR, f (x) = 3x + 5
mæÚUæ ÂçÚUÖæçáÌ ãUæð, ÁãUæ¢ x R ßæSÌçß·¤ â¢BØæ¥æð´
·¤æ â×é“æØ ãñU, Ìæð Îàææü§° ç·¤ f  °·ñ¤ç·¤ ÌÍæ
¥‘ÀUæÎ·¤ ÂýçÌç¿˜æ‡æ ãñUÐ

Define partition of a set giving example.
Show that the mapping f : RR, defined by
f (x) = 3x + 5 is one-one onto where x R is
a set of real numbers.

6. ¥æØÜÚUè ÂçÚUÂÍ °ß¢ ãðUç×ËÅUæðçÙØÙ ÂÍ ·¤æð ©UÎæãUÚU‡æ
Îð·¤ÚU â×Ûææ§° °ß¢ §Ù·ð´¤ Âý»é‡ææð´ ·¤æð çÜç¹°UÐ

Define Eulerian circuit and Hamiltonian path
by giving examples and write the properties
of it.

¥Íßæ / OR

( 6 )
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â×ÌÜèØ ¥æÜð¹ ·¤æð ©UÎæãUÚU‡æ Îð·¤ÚU â×Ûææ§°Ð
¥æØÜÚU âê˜æ ·¤æð â×ÌÜèØ ¥æÜð¹ ·ð¤ çÜ° çÜç¹°
°ß¢ çâh ·¤èçÁ°Ð

Define planar graph giving example. State and
prove Euler’s formula for planar graph.

———

( 7 )
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