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DISCRETE MATHEMATICAL STRUCTURE

E
|
Fme Allotted:. 3 hours Full Marks:70

The questions are of equal value.
b The figures in the margin indicate full marks. J
Candidates are required to give their answers in their own words as far as practicable. !

Answer any seven Questions .'.

. a) Confirm or disprove the equality 2
(A—B)u(AnB)n(B—A)u(AuB)’ =g
for any two finite Sets 4 and B.
b) For any three Sets 4, B, C, prove that 3
A-(BUC)=(4-B)n(A-C)
¢) Define Cartesian :product of two sets. If B A, then prove 243
. that Bx B = (Bx A) N (Ax B)

N

. a) Let f:X—>Yand g:¥ > Z. Let fand g be one-one mapping. 3
Prove that g, f : X — Z is one-one mapping.
b) Let f:N — N is a mapping, where f(M)=n-(-1)"VneN. 3
i Is this mapping a one-one mapping?
' ¢) On the Set R of all real numbers by setting apb iff (a—b) is an 4
integer. Show that p is an equivalence relation on R..

- @) Define Poset. Considering the poset 2+3
£ (il 3,.4°6.9 12 18,36}/), find the Lu.b and g.l.b of
the subset 4={4,6,9}. -
b) Draw the Hasse diagram for the divisibility relation on the 3+2
Set 4 = {2, 3, 6, 12, 24, 36} and find the maximal and minimal
elements. ;

a) Discuss tautology and contradiction with examples.

b) Provethat[(p—)q)/\(r—)s)A(pvr)]-é(qu) is a 3 .
tautology. ‘
¢) Obtain the truth table of 4 |

[~PV(@AN]V(pv ~g)As]> (pAg) "
Rl
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Using Mathematical Induction, prove that for all integers
n>4, 3">n’

Prove by Mathematical Induction that for all positive integer 7,

n w2 mno

—+—+————— is an integer.

7. 5 3

Solve the following recurrence relation using generating
functions;
an + aﬂ—l i 1 6an-2 i 20an~3 = 0
forn>3anday,=0,a,=1,a,=-1
Solve the recurrence relation
a,+5a,  +6a, ,=3n"-3n+1
with the initial conditions a, =0, @, = 1.

Eleven papers are set for the engineering examination of which
two are in Mathematics. In how many ways can the papers be
arranged when the two Mathematics papers do not come
together?

Find the number of parallelograms formed by the intersection
of two sets of m and n parallel straight lines.

Define degree of a vertex in a graph. When a graph is called
regular?
Prove that the number of vertices of odd degree in a graph is

always even.

Suppose G is a non-directed graph with 12 edges. If G has 6
vertices each of degree 3 and the rest have degree less than 3,
find the minimum number of vertices G can have.

Define binary tree. Prove that the number of vertices in a
binary tre€ is always odd.

Using Dijkstra’s algorithm, find the minimum weight
spanning tree of the following graph -
a 9 b
18 28
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Define ‘grammar’. Using the grammar G given as 2+3
G=({S,4,B},{a,b},P,S) '

Where P = {(S > AB), (S — bA), (4> ), (A - a).

(A —> bAA),(B — b),(B - bS),(B — aBB)}
construct the derivation tree for the string aaabbb .
Let M be the finite state machine with state table appearing 2+3
below: :

f g
34a b ¢ | a b

So So S S; 0 1
S S S) So 1 1 1

S, A A So 1 0 0

1) Find the input set A4, the state set S, the output set O, and
initial state of M.
i1) Draw the state diagram of M.

Define Moore machine and Mealy machine. 4
Construct a DFA from the NDFA 6
A" =({S,,S,,S,}, {a,b},5',S,,F") where F= (S) and the
transition function is given by the Table below:
Inputs
5' a b
So : (Sle SZ) (]
Sy ¢ (52)
Sz ¢ (SZ)
Define Convex fuzzy Set. 2
If the two fuzzy Sets F, and F, are defined by: 242
Fi=1{(4,0.2),(6,0.2), (8, 0.4), (10, 0.5)} and
F>={(0,0.3),(2,0.5), ¢4, 0.7), (5, 0.9), (8, 0.7)}
Find (i) F, N F, and (ii) FUF,
Write short notes on: 2+2
1) Context free grammar,
1) Parse tree
k%
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