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M.Sc. (CBCS) DEGREE EXAMINATION,
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First Semester
Computer Science — Core

MATHEMATICAL FOUNDATION FOR COMPUTER
SCIENCE

(For those who joined in July 2021 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL guestions.

Choose the correct answer :

1. The ——————— of two statements P and @ is
the statement PA @ .

(a) disjunction
(b) normal
(c) conjunction

(d) negation

A formula which is equivalent to a given formula
and which consists of a sum of elementary
products is called a ———— of the given
formula.

(a) disjunctive normal form
(b) conjuctive normal form
(c) predicate logic

(d) inference

Let R be a relation in a set X. If for every x in
X(x,x)e R then R is called

(a) reflexive (b) symmetric

{(c) transitive (d) antisymmetric

The power set of {a} is
(@) ¢ ®b) {g. {a}}
© {o} @ {a}

L ]
The rank of every n-square non-singular matrix is

(a) n (b) n-1
() 1 @ o
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Which of the following is called the characteristic
equation of a matrix A7

(a) |A-aI| b) |4]=
(¢ A=0 (d) |[A-AI|=0
A graph G is said to be ———  if there is

atleast one path between every pair of vertices in
G.

(a) disconnected (b) component
(c) connected {(d) hamiltonian
A ———— is defined as a finite alternating

sequence of vertices and edges, beginning and
ending with vertices such that each edge is
incident with the vertices preceding and following
it.

(a) path (b} circuit

(c) walk (d) subgraph

If n,eand k are the number of vertices, number

of edges and number of components of a graph G,
then its nullity =

(a) n-k (b)) e-n
() e+k (d) e-n+k
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10. In the adjacency matrix, if there is an edge
between i* and it vertices, then x;=

@ 0 ® -1
(c) 2 d) 1
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a) Obtain the principal disjunctive normal form
of |1Pv@Q.
Or
(b) Show that

(¥)(P(x) = Q(x) A (x)Q(x) = R(x)) = (x)
(P(x) > R(x))

12. (a) For any three sets A, B and C, prove that
AUu(BnC)=(AuB)n(AuC).

Or 5

(b) Let ={(1, 2), (3, 4), (2, 2)} and
={(4, 2), (2 5),(3,1),(1,3)}. Find R-S,
SeR, (ReS)oR, Ro(SeR) and RoR.
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13.

14.

15. -

(a)

(b)

(a)

(b

(a)

(b)

6 1 3 8
Find the rank of the matrix daoh sl
a 9 .7
16 4 12 15
Or
Find the characteristics equation of the
L ek
matrix |2 -1 4.
i aa el |
Prove that in a connected graph G with

exactly 2k odd vertices, there exist k edge-
disjoint subgraphs such that they together
contain all edges of G and that each is a
unicursal graph.

Or

Prove that a connected graph G is an Euler
graph if and only if it can be composed into
cireuits.

Find incidence matrix for the following graph.

) el
Prove that in any tree with two or more
vertices, there are atleast two pendant
vertices,
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PART C — (56 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Obtain conjunctive normal forms :
M PA(P-@Q)
(i J(PvQ) = (PAQ)
Or
(b) Show that from
0 EIEEASE) > O)MG) > W)
@) @) MG)A W ().

the conclusion (x)(F(x) —» |s(x)) follows.

17. (@) (@) If A={a, B} and B={L, 2,3}, what are
AxB, BxA,

(AxB)n(BxA4)?

AxA, BxB and

(ii) For any two sets A and B, prove that
AUB={An~B)u(Bn~ A)u(AnB).

Or
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(b) (i) Let X={1,2,8} and f,g,h and s be 19. (a) Prove that a simple graph with n vertices and
k components can have atmost

functions from X to X given by (n-k)}n-k+1)2 edres

£=1{0,2)(23), (1)} 3

g=1{12).(1),33)} () (i) Define a complete graph.
h={11)22)61)

i
s={11)(22),63)

(i) Prove that in a complete graph with n

vertices there are

edge-disjoint

Hamiltonian circuits if n is an odd

find fog, gof, foheg and sog. number = 3.

(i) Let X={,2..7) and 20. (a) (i) Define rank of a graph.
R ={(x, y)/x -y isdivisible by 3}.  Show (ii) Prove that every tree has either one or
that R is an equivalence relation. two centres.

Or

(b) (i) Define a circuit matrix.

18. (a) Solve the system of equations

x+2¥+3z=10 o ¢ ey
g o (i) Let B and A be, respectively, the circuit

XS matrix and the incidence matrix of a
3x+y-22=9 self-loop-free graph whose columns are

) arranged using the same order of edges.
Or Then prove that every row of B is

orthogonal to every A.
(b) Find the eigen values and eigen vectors of E y'

oo W
o o=

4
6.
D
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