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CSE/IT
DISCRETE MATHEMATICAL STRUCTURES

Time: Three Hours Maximum marks:70

Answer Question NO.1 Compulsory 14X1=14 M

Answer ONE question from each unit 4X14=56 M

1. a.  Define relation

b.  Define tautology

c.  Define partial ordering relation

d.  Define Logical implication

e.  Define conjunctive normal form

f.  Define characteristic equation of linear homogeneous recurrence relation of degree k.

g.  Define Hamiltonian cycle

h.  Define chromatic number

i.   Define adjacency matrix of graph

j.   Define multi graphs

k.  Define recurrence relation

l.   Define irreflexive relation

m.  Define complete graph

n.   Define planar graph

UNIT-I

2. a.  Use Mathematical Induction to prove
( 1)

1 2
2

n n
n


     

b.  Prove that P Q  is equivalent to  P   Q without using truth tables

(OR)
3. a.  Show that ( )( ( ) ( )) ( )( ( ) ( ))x P x Q x x Q x R x    logically implies

( )( ( ) ( ))x P x R x
b.  Explain proof by contradiction with example.

UNIT-II
4. a.  State and prove Pascal’s identity.

b.  How many strings of Six letters are there?

P.T.O

1



(OR)
5. a.  How many ways are there to place six indistinguishable balls into nine indistinguish-

     able bins?

b.  How many solutions does the equation x+y+z=11 have, where x,y and z are non-

     negative integers?

UNIT-III
6. Solve the following recurrence relation using characteristic root method

1 2 3 0 1 23 4 5 , 4, 2, 2, 3n n n na a a a n a a a n         

(OR)
7. a.  Solve the following recurrence relation using substitution method

1 28 16n n na a a    and 0 116, 80, 2a a n  
b.  Define equivalence relation and give an example of equivalence on set A= {1,2,3}

UNIT-IV
8. State and prove Euler’s formula

(OR)
9. Is the following graphs are isomorphic or not?
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   Answer Question No. 1 Compulsory. 14x1=14

Answer ONE question from each Unit. 4x14=56

1. a) Define set.

b) Define bijection.

c) Define Equivalence relation.

d) Define proposition.

e) Define generating function.

f) Define linear homogeneous recurrence relation of degree k.

g) Define anti symmetric relation.

h) Define lattice.

i) Define graph.

j) Define isomorphism in graphs.

k) What is chromatic number of a cycle.

l) State four color theorem.

m) Define compound statement.

n) Define modular lattice.

UNIT - I

2. Prove the following P, QP , RQ P,  logically implies R

(i)  Using truth tables.

(ii)  Without using truth tables.

(iii)  Using logical inference.

(OR)

P.T.O.
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3. Prove that union of two equivalence relations defined on the same set is also an equivalence

relation.

UNIT - II

4. Derive an explicit formula for Fibonacci sequence.

(OR)

5. Use generating functions to solve the recurrence relation a
n
+2a

n-1
+6a

n-2
 = 2n+4.

UNIT - III

6. a) Discuss properties of relations with examples.

b) In how many ways can four mathematics books, three history books, three chemistry

books and sociology books be arranged on a shelf so that all books of the same subject

are together.

(OR)

7. a) A club has 25 members.  How many ways are there to choose four members of the club

to serve on an executive committee ?

b) Find coefficient of x101y99 in (2x-3y)200.

c) Find n if P (n,2) = 72.

UNIT - IV

8. State and prove distributive inequalities in lattice.

(OR)

9. Prove that an undirected graph is an Euler graph if and only if each and every vertex is of

even degree.
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1. Write short note on:

a.  Define a Lattice and give an example.

b.  Define Surjective function with an example.

c.  Draw truth table for Bioconditional.

d.  Define Hamiltonian graph

e.  Define a Lattice with an example.

f.  Define a Spanning tree.

g.  Define Tautology, given an example.

UNIT-I

2. a.  If A,B are sets then show that A B A B  

b.  Show that  p q  and  p  q are logically equivalent.

(OR)

3. a.  Prove that if A,B,C are sets then      A B C A B A C     

b. Show that  p q r  and r s  imply the conclusion p s .

UNIT-II
4. a.  How many different strings can be made by reordering the letters of the word

     SUCCESS?

b.  Solve the recurrence relation 12n na a   for 1n   with initial condition 0 3a 

(OR)
5. a.  How many ways are there to distribute hands of 5 cards to each of four players from

      the standard deck of 52 cards.

b.  Find the solution to the recurrence relation 1 2 36 11 6n n n na a a a      with initial

     conditions 0 12, 5a a   and 2 15a  .

P.T.O
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UNIT-III
6. a.  Draw the directed graph that recurrence the relation

    {(a,a), (a,b), (b,c), (c,b), (c,d), (d,a), (d,a)}

b.  Use generating function to show that    2

0
, 2 ,

n

k
C n k C n n


  whenever n is posi-

     tive integer.

(OR)
7. a.  Explain about Wars hall’s algorithm

b.  Let R be the relation on the set of real numbers such that  aRb if and only if a-b is an

     integer is R an equivalence relation?

UNIT-IV
8. a.  Draw the Hass diagram representing the partial order { (a,b) / a divides b} on

     { 1,2,3,4,6,8,12}

b.  Write the algorithm for topological sorting.

(OR)
9. a.  Prove that a connected graph with at least two vertices has an Euler circuit if and only

     if each of its vertices has even degree.

b.  What is the chromatic number of the graph c
n
 where 3n   (c

n
 is a cycle with n

      vertices)
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  Answer Question No. 1 Compulsory. 14x1=14

Answer ONE question from each Unit. 4x14=56

1. Write short notes on :

a) Define poset..

b) What is meant by isomorphism ?

c) State pigeonhole principle.

d) Define equivalence relation.

e) Define permutation.

f) Define tree.

g) What is the chromatic number of K
3
.

h) Define planar graph.

i) Define power set.

j) Define Euler circuit.

k) Draw the truth table for implication.

l) Define quantifiers.

m) Define adjacency matrix.

n) Define function.

UNIT - I

2. a) Explain bijection and surjection with suitable examples.

b) Show that R)(QVP  and R)V(PQ)V(P  are logically equivalent.

(OR)

3. a) State and prove DeMorgan's laws.

b) Discuss rules of inference with suitable examples.

P.T.O.
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UNIT - II

4. a) How many solutions does the equation

X + Y + Z = 11

have, where X, Y, Z are nonnegative integers ?

b) How many different strings can be made by reordering the letters of the word

MISSISSIPPI ?

(OR)

5. a) State and prove generalized Pigeonhole principle.

b) Explain generating functions with examples.

UNIT - III

6. a) Find the solution to the recurrence relation

an = 6a
n-1

 - 9a
n-2

.

with initial conditions a
0
 = 1 and a

1
 = 6.

b) Explain equivalence relation with an example.

(OR)

7. a) Draw the diagraph of the relation R = {(1,1), (1,3), (2,1), (2,3), (2,4), (3,1), (3,2), (4,1)}.

b) Explain Warshall's algorithm.

UNIT - IV

8. a) Write an algorithm for topological sorting.

b) Construct the Hasse diagram for ({1,2,3,4,6,8,12},1).

(OR)

9. a) Explain Hamiltonian circuit and Hamiltonian path in a given graph.

b) State and prove the Four Color Problem.


