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CIRST SEMESTER M.Se. (CBCSS) REGULAR/SUPPLEMENTARY] DEGREE
EXAMINATION, NOVEMBER 2022

Mathematics
MTIH 1C 04—DISCRETE MATHEMATICS

(2019 Admission onwards)

Maximum Weightage : 30

vme @ Three Hours

Part A

Answer all guestions.
Each question carries & weightage 1.

1. Is the relation a|b meaning ‘a divides b’ defined on the set of non-negative integers a total

ordering ? Justify.

Let (X. <) be a partially ordered set and let x e X. Let A= 1z € X : x < z}. Prove that y £ X

1\

covers x if and only if y 1s a minimal element of A.

3 State and prove laws of tautology.

Find the complement of the following graph :

>

5 Prove that the sum of degrees of all the vertices of a graph is equal to twice the number of

edges.

6. Draw any two non-isomorphic trees on 4 vertices.

7. Find a grammar that generates L= {a"b“*l nz O}'

8. Prove that (LyL, )" =Ly 1"

(8 x 1 = 8 welghtage)
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o If R is a partial order on a set X then prov

finite set and let €
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o that no 1nteger of the form 8n + 7, wy
hree perfect squares. -

10. Let X be
covers . 'rove
Using residue class modulo 8, prov
expressed as a sum of t

Unit I

19 Prove that a graph G 1s bipartite if and only if it does not contain any odd cyel.

11.
integer, can be

to no cycle of G.

14 Prove that a tree T on n vertices contains N

1 edges. Is the converse true ? Jus:
Unit I1T %

15. Let the grammar G = (1S}, (a,b), S, P), with P given by S —aSh and S 33, ar

grammar G; = ({4, S}, {a, b}, 8, Py )with Pigﬁfell by S‘.-_‘) aAb| i and A — aAb|). P
G and G, are equivalent. e L

16. Find a grammar that generates ’ﬂ]e folloxﬁihg languages :
(1) Ly= {a"'bm n>0,m> n}
Gi) Lp={a"6";n> 0}.
17. ,
. Show that the language L = lawa :w e (a,b}*} is regular
(6 x 2=12w
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19. Prove that for a nontrivia] connected graph G, the following statements are equivalent :

(1) G is Eulerian.

(11) The degree of each vertex of G is an even positive integer,
(1) (18 an edge-disjoint union of cycles.

20. Prove that K; and K3 5 are non-planar graphs.

21. Let L be the language accepted by a nondeterministic finite

Mp =(QD,Z, 5p» {90}, FD) such that L =L{Mp).

(2 x 5 = 10 weightage)




