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BSCM 3301
Special Examination — 2012

DISCRETE MATHEMATICAL STRUCTURE
Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions precisely : 2x10

(a)
(b)

(d)

If pis true, q and r are false , then find the truth value of the proposition
pPpvg—->-r
LetQ(x, y) be the statement “student x has been a contestant on quiz show
y”. Express the sentence “every television quiz show has had a student
from your school as a contestant” in terms of Q(x, y), quantifiers and
logical connectives, where the domain for x consists of all students of your
school and for y consists of all quiz show on television.
What is the solution of the recurrence relation a = a__, +2a__, with the
initial conditiona;=2anda, =77
Show by induction that n (n + 1) is divisible by 2 forn = 1.
Let A be a non-empty set. Define a relation > on P (A) , the power set of A
as follows :

A, <A, A C A, lsitapartial order ?
How many different strings can be made by reordering the letters of the
word SUCCESS ? )
Explain the relationship between a partition of a set and an equivalence
relation.
Show that if (a » b)? =a? «b?foraandbinagroup G thena«b=b«a.
Show that any simple, connected graph with 31 edges and 12 vertices is not
planar.
Determine whether (P (S), <) is a lattice where S is a set and P(S) is its
power set.

P.T.O.
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2. (a)
(b)
3. (3
(b)
4. (a)

(b)

5 (a)
(b)
6. (a)
(b)
7. (a)
(b)
8. (a)

(b)

Showthat pv (@A r)and (pv g) A (p v 1) are logically equivalent. 5
Use induction to show that 6.7" 2.3" is divisible by 4, foralln > 1. 5
How many positive integers not exceeding 1000 are divisibleby 7or11? 5
Use generating functions to show that =_; C(n, k)?>=C(2n, n). 5

Let A={1, 2, 3,4, ..., 15} and the equivalence relation “~” on A x A

defined by (a, b) ~ (c, d) if ad = bc. Find the equivalence class of (3, 2).
5

LetA={1, 2, 3,4, 5} and R be a relation on A given by R={(1, 1), (1, 2)

(1,4),(2,3)(3,3)(3,5), (4,4), (5, 2)} . Determine the transitive closure of

R using Warshall’s algorithm. 5
Show that lexicographic order is a partial ordering on the set of strings from
aposet. 5
if a connected graph G is Eulerian, then prove that every vertex of G has
even degree. 5
If G is a connected planar simple graph with e edges and v vertices, where
v > 3, then show thate < 3v-6. 5
In a tree with more than one vertex, show that there are at least two vertices
of degree one. 5
Let H be a subgroup of a group G. Then prove that the right cosets H+a
form a partition of G. 5
Let f: G — G'is a group homomorphism. Then show that — 5
fle)=e'fore e G, e' e G'andf(a™") = (f(a))™' Va e G.
If (R,+,.)isaringsuchthata.a=a Vv a €A, then show that — 5

(i) a+a=0,VaeR

(i) a+b=0=a=b

(iii) Ris commutative.

Leta, b, c be elementsin a lattice (A, <). Show that — 5
avbac)s(avb)a(avc)and(@aab)v(aac)<an(bvc).
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