Time Allowed : Three Hours)

DISCRETE MATHEMATICS -1

[Maxim.um Marks : 100

Note : The candidates are required to attempt one question each form Section A, B, C and D
canﬂng 20 marks each and the entire Section E consistig of 10 short answertype.questions carrying 2
marks each.
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(a)

(b.)
:
3. E%))

4. (a)
(b)
5. (a)

Section : A
In a town of 10,000 families, it was found that 40% families buy newspaper A, 20%
buy a newspaper B and 10% buy newspaper C. 5% families buy A and B, 3% buy B
and C, and 4% buy A and C. If 2% families buy all the newspapers, find the number of
families which buy . . .
g) Aonly . ) ﬁ{l None of A, BandC. ] .
box, Acontain 2 white and 4 black balls. Another box B, contains 5 white and 7 black

balls. A ball is transferred from box A to B.Then a ball is transferred from box B to box
A. Find the probabnlnF that it will be white. 10+10
i

Show that the intersecfion of two equivalenee relations is further an equivalence relation.

How many ways can a student do a 10 tipestions true-false exam if he or she can
choose not to answer any number of questions ? 10+10

1 Section: B
State anderove Euler's Formula for-planar gr .

aph.
A graph G has 21 edges, 3 vertices of degree tP and all other vertices are of degree 3.
Find the number of vertices inG: F(lﬁ.lo

Find the shortest path betwaen K and L in graph by Dijkstra's Alogrithm.

3 1

Whatiis preorder, postorder and inorder traversal of a binary tree 2 10+10
. Section : C
Solvea —4a_ +3a_ =r. A

Scanned by CamScanner



(b)
(a)
(b)

)

(a)
(b)
(c)

Do as directed :

)

i

(vii)

(viil)
(ix)

(x)

Solve the recurrence relation a, + 5a_, + 6a,_, = f(r), where f(x)= {0’ r=0,1,5

6, otherwise
iven that a,=a

10+10
llndln ener%nm function of lhe sequence {S(n)}, find the solutlonoﬂhe recurrence
relation Fn+2 1;'JS (n+1) cIn)—{f(rn2>'0 where'S (0).=
l
Find the sequence having “s2262 @ generating function. 10+10
Section : D
State and Prove De Morgan's Laws for Boolean algebra.
Show that the set Q, oF'

a r'monal numbers other than.1 form a group under the -
operationa *b=a +'b 10+10
Prove that the complcmeut of every element on@ Boolean algebra B is unique.
Show that the Boolean expressions x A(y vAy'A{y+ y'))) and x are equivalent.

Find the combinatorial circuit diagram for the Boolean expression (x Ay")v(xaz').

8+8+4 -
Section . E
Prove by induction that forn >0 and.a » 1,

l_nl
| +a+a*+

-a
Define co lE}lcmcnt of an element in a Lattice.
Show that K, is not.a planar graph.

Prove that every planar graph has at Ieast one vertex of de;_,ree 5 or less than 5.
Solve the recurrence relation S (K)-S(K-1) S (K 0.

3—52
( -2z-3z" )
For a Boolcan-algebra prove thata + (a * b) = a.

Let G= [V, E] be a graph having at least |1 vertices. Prove that G or its complement G
isnon-planar.

Reduee the expression into simpler form by using the rules of Boolean algebra
AB¥AC+ABC(AB+C). 2x10=20

Find the numeric_function corresponding to
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