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II/IV B.Tech. DEGREE (Supple) EXAMINATIONS, JUNE/JULY-2018
First Semester

CSE/IT
DISCRETE MATHEMATICAL STRUCTURES

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory 6X2=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) What are relatively Prime numbers? Give example.

b) Find the prime factors of 100, 119, 147 and 544.

c) What is poset? Show an example.

d) Define Groups and applications of it?

e) Write any three properties of Lattices

f) Discuss graph coloring problem.

UNIT-I
2. a) Define Well Formed Formula? Explain about Tautology with example?

b) Explain the theorem of principle of inclusion and exclusion for three variables

with an example?

(OR)
3. a) Prove or disprove the validity of the following arguments using the rules of

inference.

i)  All men are fallible (ii) All kings are men iii) Therefore, all kings are fallible

b) Show that the following statements are logically equivalent without using truth

table

(P -> Q) ^ (P->R) <-> P -> (Q^R)?

UNIT-II
4. a) In how many ways can 5 children arrange themselves in a ring?

b) There are 30 baskets of apples. Each basket contains no more than 12 apples.

Show that there are at least 3 baskets containing the same number of apples.

(OR)
5. a) Give a brief on basics of counting, permutations and combinations.

P.T.O
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b) How many students must be in a class to guarantee that at least two students

receive the same score on the final exam, if the exam is graded on a scale from 0

to 100 points?

UNIT-III

6. a) Explain special properties of binary relation.

b) Let X={1, 2, 3, 4, 5, 6, 7} and R={(x,y) | x-y is divisible by 3} in X. Show that R

is an Equivalence Relation?

(OR)

7. a) Find a particular solution for recurrence relation using the method of determined

coefficients a
n
-5 a

n-1
=3^n

b) Solve a
n
=a

n-1
+ n where a

0
=2 by substitution?

UNIT-IV

8. a) Describe an algorithm to decide whether a graph is bipartite?

b) Prove that a connected plane graph with 7 vertices and degree (V)=4 for each

vertex V of G must have 8 regions of degree 3 and one region of degree 4.

(OR)

9. a) How to determine adjacency matrix for a graph. Explain properties of adjacency

matrix by taking suitable graph with minimum 5 nodes and more than 5 edges.

b) Define graph and explain the concepts Isomorphism and subgraphs, Planar graphs.
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II/IV B.Tech. DEGREE EXAMINATIONS, NOV/DEC-2018
First  Semester

CSE/IT
DISCRETE MATHEMATICAL STRUCTURES
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Answer Question No.1 Compulsory 6X2=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) What are nested quantifiers

b) Define Boolean function

c) Define Partial order relation

d) Digraph

e) Define converse, contrapositive and inverse of an implication

f) Define Planar graph.

UNIT-I
2. a) Using Mathematical induction, prove that x + y is a factor of the polynomial:

x2n+1+y2n+1.

b) Prove or disprove the validity of the following arguments using the rules of

inference.

i) All men are fallible ii) All kings are men

iii) Therefore, all kings are fallible

(OR)
3. a) Let P(x) denote the statement. “ x is a professional athlete” and let Q(x) denote

the statement” “ x plays soccer”. The domain is the set of all people. Write each of

the following proposition in English.

i.     x P x Q x  ii.     x P x Q x 

iii.     x P x Q x 

b) Write the negation of each of the above propositions, both in symbols and in
words.

UNIT-II
4. a) How many integers between 1 and 1,00,000 have the sum of digits equal to 18.

P.T.O
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b) In a certain programming language, an identifier is a sequence of certain number

of characters where the first character must be a letter of the English alphabet and

the remaining characters may be either a letter or a digit. How many identifiers are

there of length from 1 to up 8 characters.

(OR)

5. a) There are 50 baskets of apples. Each basket contains no more than 24 apples.

Show that there are at least 3 baskets containing the same number of apples.

b) In how many ways can we place 4 red balls, 4 white balls and 4 blue balls in 6

numbered boxes.

UNIT-III

6. a) Define recurrence relation? Show that the sequence {a
n
} is a solution of recur-

rence relation

a
n
= -2a

n-1
+ 5 a

n-2
if a

n
= 1

b) Explain the special properties of binary relations.

(OR)

7. a) Solve a
n
-3a

n-1
-4a

n-2
=3n given a

0
=1, a

1
=2.

b) What is solution of the recurrence relation a
n
= a

n-1
+ 3 a

n-2
 with a

0
=2 and a

1
=7?

UNIT-IV

8. Distinguish between Hamiltonian cycle and Euler cycle. Given examples. Determine

whether Hamiltonian cycle present in the graph shown in Figure.

(OR)

9. a) Explain the concept of topological sorting.

b) Explain the steps involved in deriving a spanning tree from the given undirected

graph using breadth first search algorithm.
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Answer Question No.1 Compulsory 7X2=14 M
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1. a) Define and give example of power set

b) Define and give example of a relation

c) Give an example of a relation which is neither reflexive nor irreflexive

d) Define linear homogeneous recurrence relation of degree k with constant

coefficients

e) Let A={1,2,3,4} give an example of an equivalence relation on A

f) Define Partial ordering and hance define POSET

g) Define chromatic number and give example.

UNIT-I

2. Discuss various methods of proof.

(OR)

3. Prove that P, PQ, ~QR implies R logically using logical inference.

UNIT-II

4. How many integral solutions are there to x
1
+x

2
+x

3
+x

4
+x

5
=20 where each 2ix  ?

(OR)

5. Solve the following recurrence relation a
n
=a

n-1
+a

n-2
, n2 with intial conditions a

0
=0,

a
1
=1.
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6. Let A={1,2,3,4,5,6,7,8} and let the relation R defined by for any a,b A aRb if and only

if a - b is divisible by 2.

a) Give relation R

b) Draw the graph of a relation R

c) Give adjacency matrix of R

d) List various properties satisfied by the relation R.

(OR)

7. Prove that intersection of two equivalence relations is also an equivalence relation on

same set.

UNIT-IV

8. State and prove properties of lattices.

(OR)

9. Check whether the following graphs are isomorphic or not.

UNIT-III
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 Answer Question No. 1 Compulsory.       7x2=14 M

Answer ONE question from each Unit.       4x14=56 M

1. a) Define Singleton set.

b) What is the law of Hypothetical Syllogism ?

c) Write Product rule in counting.

d) Define atomic statement.

e) Give an example of relation which is "neither symmetric nor anti symmetric".

f) Define path of a graph.

g) Define equivalence class.

UNIT - I

2. a) Write the negation of the following statements.

(i)   Jan will take a job in industry or go to graduate school.

(ii)  James will bicycle or run tomorrow.

(iii) If the processor is fast then the printer is slow.

b) Prove that      rqprqp   is a Tautology..

(OR)

3. a) Prove using rules of inference or disprove.

(i) Duke is a Labrador retriever.

All Labrador retriever like to swin

Therefore Duke likes to swin.

(ii) All even numbers that are also greater than 2 are not prime 2 is an even number

2 is prime.  Therefore some even numbers are prime. UNIVERSE = numbers

b) Define converse, contrapositive and inverse of an implication.
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UNIT - II

4. a) Solve the recurrence relation a
n
 - 7a

n-1
 + 12a

n-2
 = 0 for n > 2 and a

0
 = 2, a

1
 = 5.

b) How many integral solutions are there to x
1
 + x

2
+ x

3
 + x

4
 + x

5
 = 20 where each x

i
> 2.

(OR)

5. a) Apply is pigeon hole principle show that of any 14 integers are selected from the set

S = {1, 2, 3, ................. 25} there are at least two whose sum is 26.  Also write a statement

that generalizes this result.

b) How many different license plates are there that involve 1, 2 or 3 letters followed by 4

digits ?

UNIT - III

6. a) Solve a
n
 - 8a

n-1
 + 16 a

n-2
 = 0 given a

2
 = 6 and a

3
= 80.

b) Find a recurrence relation for a
n
, the number of n-digit ternary sequences without any

occurrence of the subsequence '012'. [A ternary sequence is a sequence composed of

0s, 1s and 2s].

(OR)

7. a) Solve the recurrence relation a
r
 = 3a

r-1
 + 2, r > 1, a

0
 = 1 using generating function.

b) Explain the special properties of binary relations.

UNIT - IV

8. a) Explain about the adjacency matrix representation of graphs.  Illustrate with an example.

What are the advantages of adjacency matrix representation ?

b) Explain the algorithm for breadth first search traversal of a graph.

(OR)

9. a) Explain the steps involved in deriving a spanning tree from the given undirected graph

using breadth first search algorithm.

b) Find the chromatic number of the following graph :


