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3
Instructions: 1. Attempt any five questions with at least one from each module.
2. Assume suitable data if required.
Module 1
Q.1 a) Let A, B and C be subset of an universal set U 6)
prove the following
(I) P(A) P(B) = P(AB)
Mm@A-C)NB-C)=(AnB)—-C
b) Let f:IR—IR, f(x)=4x+3 “)
Show that f is a bijection and hence find f~1
c) IfR be arelation in a set of integers Z defined by )
R ={(x,¥):x€z7ye€ z (x —y)is divisible by 6}
Prove that R is an equivalence relation
d) Let A={1,3,9,27,81}; draw the Hasse diagram of the Poset . o)
(A,/) where '/’ denotes divisibility
!
Q.2 a) (I) State Pigeon hole principle. @)

(II) Use the pigeon hole principle to show that if any 20 people are selected, then we may a
choose a subset of 3 so that all 3 were born on the same day of the

b) Solve the recurrence relation (6)
a, — 5a,_, + 6a,_, = 4r with a,=0
and a;=0 ¥r>2

©) (1) State the Principle of mathematical induction. 7

(I1) Prove that n? > 2n + 1 for n > 3 by using mathematical induction

Module 11
Q3 a) Define a Boolean Algebra and prove that Q)
(Data=a (II) atl=1
b) Without using the truth table, prove that o)
@'O"(~p*(~p A Q) = ~p"q
it

3729936050BC42BOBE7A883FDE451BEA



Q4

Q.5

Q.6

Paper / Subject Code: SE481 / Discrete Mathematical Structures

SE481

¢) Define functionally complete set of connectives. 5)

d)

Show that the set ={1} is functionally complete.

Define conjuctive normal form Express the following well formed formula in the principal (5)
conjuctive normal form p~(p—q)

Show that every cycle group is an abelian group Q)
Is the converse true?

Justify your answer.

Consider the group (Z,+) Q)

Let H = {3n: n € z} show that H is a subgroup of Z.

If H is a subgroup of index 2 in a group G, show that H is a normal subgroup of G. )

Show that a group of prime order has only trivial subgroups. 5)
Module I1I

Prove that the characteristic of on integral domain is either zero or prime number. Q)

Show that the intersection of two subrings of a ring is a subring of R. Q)

Show that a commutative ring with unity is field if it has no proper ideals. S)

Let (R;+,.) be aring If every x € R satisfies x .x=x then show that R is a commutative ring. (5)
&

Consider the map T:IR*—IR’ given by 7)

T(x,y,z)=(x+z, x+y+2z, 2x+y+3z) Show that T is a linear transformation.

Find the dimension of kernel of T and Range of T.

Define linearly independent set of vectors. Show that the vectors {(1,0), (0,1)} are linearly (6)
independent vectors over the field R of real numbers.

Show that the intersection of two vector subspaces is a subspace. Is the union of two vector (7)
subspaces a subspace?
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Module IV

Q.7 a) Define graph isomorphism W)
Check whether the following graphs are isomorphic or not

b) Apply Dijkstra’s Algorithm, to find the shortest path between the vertices ‘a’ and ‘f* for the
graph shown below.

¢) Define an Euler path with example. )

d) Define Incidence Matrix of an undirected graph. Represent the graph shown below by an @)
Incidence matrix.

A1 e3 V2
ez
'
€ ey eg
AVEY e3

ea
Vs es Va
3
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Q.8 a) Define Phase-Structure grammar (7)
Let V={S,B} and T={a,b} Find the language generated by the grammar {V,T,S,P} where
P={S—a B a, B— aBa, B—b}
b) Find the language recognized by the finite state automation given in the figure below. (6)

¢) For non deterministic finite state automation whose transition diagram is given below. Find
the initial state the state set and the input set. Also construct the corresponding stable table.
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