
1. çÙ`ÙçÜç¹Ì Üƒæé-©UîæÚUèØ ÂýàÙæð´ ·ð¤ ©UîæÚU ÎèçÁ° Ñ
Answer the following short-answer type
questions :
(a) Tautology ·¤ô ÂçÚUÖæçáÌ ·¤èçÁ° °ß¢ çâh

·¤èçÁ° ç·¤ (p  q)  ~ (p  q) ·¤ÍÙ °·¤
ÃØæƒææÌ ãñUÐ
Define tautology and prove that the
statement (p  q)  ~ (p  q) is a
contradiction.

(b) ÇUè-×æ»üÙ çÙØ× ·¤ô çÜç¹° °ß¢ çâh ·¤èçÁ°Ð
State and prove De-Morgan’s Law.
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(c) ÕêÜèØÙ È¢¤@àæÙ ·¤è çßàæðáÌæ°¡ ©UÎæãUÚU‡æ âçãUÌ
çÜç¹°Ð
Write the properties of a boolean function
with example.

(d) Countable ¥õÚU uncountable â×êãU ·¤ô
ÂçÚUÖæçáÌ ·¤èçÁ°Ð
Define countable and uncountable set.

(e) °·¤ »ýæÈ¤ G ×ð´ 8 edges ãñ´ UÐ Ìô vertices ·¤è
â¢BØæ ™ææÌ ·¤èçÁ°, ØçÎ ÂýˆØð·¤ vertex ·ð¤
degree 2 ãñUÐ
A graph G has 8 edges. Find the number
of vertices, if the degree of each vertex is 2.

2. çÙ`ÙçÜç¹Ì ·¤ÍÙ ·¤è âˆØÌæ ÌæçÜ·¤æ ÕÙæ§° Ñ
(p  (q  r))  (~ p  q)

Prepare the truth table of the following
statement :
(p  (q  r))  (~ p  q)

¥Íßæ / OR
Logical equivalence ·¤ô ÂçÚUÖæçáÌ ·¤èçÁ° ¥õÚU
çâh ·¤èçÁ° ç·¤

(p  q)  (r  q) ~  (p  r)  q
Define logical equivalence and prove that

(p  q)  (r  q) ~  (p  r)  q
3. ØçÎ B1 ¥õÚU B2 ÕêÜèØÙ ÕèÁ»ç‡æÌ ãñ´U, Ìô çâh

·¤èçÁ° ç·¤ B1 × B2 Öè ÕêÜèØÙ ÕèÁ»ç‡æÌ ãUô»æÐ
If B1 and B2 are Boolean algebra, then prove
that B1 × B2 is also a Boolean algebra.
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¥Íßæ / OR
ÕêÜèØÙ â×êãU f (x, y, z) = xyz + xyz + xyz
+ xyz+ xyz + xyz ·¤ô ÎàææüÙð ·ð¤ çÜ° °·¤
âÚUÜ â×ÌéËØ combinational âç·ü¤ÅU ÕÙæ§°Ð
Find a simpler combinational circuit equivalent to
the one represented by Boolean function :
f (x, y, z) = xyz + xyz + xyz + xyz+ xyz
+ xyz

4. È¢¤@àæÙ f (x, y, z) = (x + y + z) (xy + xz) ·¤ô
â¢ØôÁ·¤ ¥õÚU çßØô»è âæ×æ‹Ø M¤Â ·ð¤ â×êãUæð ´ ×ð´
ÂçÚUßçÌüÌ ·¤èçÁ°Ð
Convert the function f (x, y, z) = (x + y + z)
(xy + xz) into conjunctive and disjunctive
normal form.

¥Íßæ / OR

ÕêÜèØÙ È¤ÜÙ f : B3  B (= {0, 1}) ·ð¤ çÜ°
âˆØÌæ âæÚU‡æè ·¤æ çÙ×æü‡æ ·¤èçÁ° ÁãUæ¡ f (x, y, z)
= (x  y)  (x  (y z))UÐ
Construct the truth table for the Boolean function
f : B3  B (= {0, 1}) where f (x, y, z) = (x  y)
 (x  (y z)).

5. çÙ`ÙçÜç¹Ì ·¤ô â×Ûææ§° Ñ
Explain the following :
(i) Cartesian product of sets
(ii) Injective map
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(iii) Surjective map
(iv) Bijective map

¥Íßæ / OR
çâh ·¤èçÁ°
Prove that
(i) A × (B  C) = (A × B)  (A × C)
(ii) (A – B) × C = (A × C) – (B × C)

6. °·¤ ßëÿæ ×ð´ Âæ¡¿ ÙôÇ÷Uâ ·¤è çÇU»ýè Îô ãñU, ÌèÙ ÙôÇ÷Uâ
·¤è çÇU»ýè ÌèÙ ¥õÚU ¿æÚU ÙôÇU÷â ·¤è çÇU»ýè ¿æÚU ãñUÐ
Ìô °ðâð ç·¤ÌÙð ÙôÇU÷â ãñU çÁÙ·¤è çÇU»ýè °·¤ ãñ?
A tree has 5 vertices of degree 2, 3 vertices of
degree 3 and 4 vertices of degree 4. How many
vertices of degree 1 does it have ?

¥Íßæ / OR
SÂñçÙ¢» ÅþUè ·¤ô ÂçÚUÖæçáÌ ·¤èçÁ°Ð çÎØð »Øð »ýæÈ¤ ×ð´
âÖè SÂñçÙ¢» ÅþUè ·¤ô ™ææÌ ·¤èçÁ°Ð

Define spanning tree. Find all spanning trees of
the graph given below.
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