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% - B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.
FIFTH SEMESTER
COMPUTER SCIENCE;ANI) ENGINEERING

MA 52 — DISCR.E'i‘E MATHEMATICS

(REGULATIONS 2008)

Time : Three hours Maximum : 100 marks

Answer ALL guestions. 3
PART A (10 x'2 = 20 marks)

1. Showthat P > @ and |Pv @ are logically equivalent.

2. Define universal and existential quantifiers.

3. How many students must be in a class to guarantee that
atleast two students receive the same score on the final
exam if the éxam is graded on a scale from 0 to 100
points. )

4. What is the solution of the recurrence relation
a4, =, +2a,?

5.  State Handshaking theorem.

8.  Define adjacency matrices with an example.
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Obtain all the distinct left-cosets of {[0], [3]} in the gr
(Z, +) and find their union.

Show that the set of all elements a of a group (G, *) s
that a * x = x »a for every x € G is a subgroup of G.

Show that in a lattice if a < b < ¢, then a®b=b* ca
(ax b) @ (bxc)=(@® b) (b ®c).

Show that in a distributive Tattice, if complement of
element exists then it must be unique.

PART B — (5 x 16 = 80 marks)

(@) (i) Without using the trutﬁ table prove that
1PV @A (PAPAQY=PAQ
(i) Show that \
(Po>@irnRoS), @ >TIAS-U), (T
and (P > R)= |P. @®
3 Or
) () Show that the conclusion Vx P(x) —> —‘(
follows from the premises
A Plx) A Q) > IR > S(9)
TR A SO

(i) Prove the following equivalences by pra
the equivalences of the dual

TP A@ v 1PA T I@IVPA@ =1
G

2 ' K 4]
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Use mathematical induction to show that
1+2+2%+ .. +2"=2"" -1 for all non-
negative integers n.

State and prove Generalized Pigeon Hole
principle. (B+8)

Or

Solve the recurrence relation
a,,, -6a,,, +9, = 3(2")+7(3"), n 20 given
that a, =1 and a, ='¢.

How many positive integers n can be formed

using the digits 3, 4. 4, 5, 5, 6, 7 if n has to
exceed 50,00,000? 8+8)

Show that the number of vertices of odd degree
in an undirected graph is even.

Determine whether the following pairs of

.graphs-dre isomorohic. (B8+8)

W It
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Or

Show that complete graph on n vertices K,
with n 2 3 has Hamilton cycle. Obtain all the
three edge disjoint Hamilton cycles in K, .

Draw a graph that is both Eulerian and
Hamiltonian. 8+8)
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State and prove Lagrange's theorem. Hence
that if G is a finite group of order n, then a* =
any aeG.

Or

(@) Obtain all the elements of the permut
group (S,;,0) and construct its compo
table. Check whether (8;,0) is an al
group or not. Ju'/stify your answer.

G) Let (G,». be a group and acC.
f:G—G be given by, fx)=a* xw%a
every x e G. Prove that fis an isomorph
Gonto G.- (1

(i) Show that in a lattice both isotone pr

and disttibutive inequalities are true.
show that in a distributive lattice cance!

law is true.
(i) Show thatina complemented and distri
lattice.
ashboaxb=0oadb=1o b<a.

Or
G) Let L <y be a lattice. If we
axb=glba, b) and a®b= lub(a, b
@, be L, then show that both * and ©

commutative, associative, absorptior
idempotent laws.

(i) Show that Demorgan's law are true
complemented and distributive lattice.





