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II/IV B.Tech. DEGREE EXAMINATIONS, NOV/DEC-2017
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) Using Predicate logic, prove the validity of the following argument

“Everyhusband argues with his wife. ‘X’ is A husband. Therefore, “X’ argues with

his wife”.

b) Find the GCD of 42823 and 6409?

c) Principle of inclusion with an example?

d) Explain in brief about modular arithmetic?

e) Find the sum of all 4 digit numbers that can be obtained by using the digits 2,3,5

and 7 (without repetition)?

f) Define and explain planar graphs with examples?

UNIT-I
2. a) Construct the truth table for the following statement: (~ P <-> ~Q) <-> (Q <-> R).

b) Write each of the following statements in symbolic form

i)  Anil & Sunil are rich. ii)  Neither Ramu nor Raju is poor.

iii) It is not true that Ravi & Raju are both rich.

(OR)
3. a) Explain in brief about Eulers Theorem with Example?

b) What is the negation of the statement “ 2 is even and -3 is negative?”

UNIT-II
4. a) Suppose there are 200 first-year students, 100 of which are taking Calculus and 60

of which are taking Algebra. If there are 40 first-year students that are taking both

Calculus and Algebra, how many first-year students are taking neither course?

b) Solve the Fibonacci series Using generating function method.

P.T.O
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(OR)

5. a) In how many ways can 8 men and 8 women be seated in a row, if men and women

must occupy alternate seats?

b) One type of automobile license plate number in Masachusetts consists of one

letter and five digits. Compute the number of such license plate numbers

possible?

UNIT-III

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

rence relation a
n
 = -3a

n-1
 + 4a

n-2
 if an=1?

b) Let A={1,2,3,4}  and P={{1,2,3},{4}} be a partition of A. Find the equivalence

relation determined by P.

(OR)

7. a) If A,B,C are three sets such that AB. Show that ( A X C)  (B X C) ?

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

n+1
 +2 a

n-2
 with a

0
=2 and a

1
=7?

UNIT-IV

8. a) Give a brief on Directed graphs and how they are represented using adjacency

matrix.

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

matrix by taking suitable graph with minimum 7 nodes and more than 8 edges.

(OR)

9. a) How many vertices will the graph contain 6 edges and all vertices of degree 3?

b) Explain four colour problem, Topological sorting.
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 Answer Question No. 1 Compulsory.       6x2=12 M

Answer ONE question from each Unit.       4x12=48 M

1. Explain the following :

a) Relations.

b) Handshaking theorem.

c) Adjacency matrix.

d) Complete graph K
5
.

e) Quantifier.

f) Combinations.

UNIT - I

2. a) Define tautology.  Is (PV (P->Q)) ->Q a tautology ?

b) Construct a truth table for implication and biimplication of a proposition.

(OR)

3. a) State any three rules of inference.

b) Give an indirect proof of the theorem "If 3n+2 is odd, then n is odd".

UNIT - II

4. a) State and prove Pigeonhole principle.  Give an example.

b) How many ways are there to select 5 players from a 10 member tennis team ?

(OR)

5. a) What is the expansion of (X+Y)5.

b) What is the coefficient of X5Y8 in the expansion of (X+Y)13 ?

P.T.O.
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UNIT - III

6. a) Write Warshall's algorithm to find the transitive closure of a relation.

b) What is the solution of the recurrence relation

a
n
 = a

n-1
 + 2a

n-2

with initial conditions a
o
 = 2 and a

1
 = 7 ?

(OR)

7. Explain the properties of binary relations with examples.

UNIT - IV

8. Explain

a) Graph isomorphism.

b) Planar graph.

(OR)

9. a) Define graph coloring.  What is the chromatic number of Cn ?

b) Define Hamilton path and Hamilton circuit.  Does K
5
 have any ?
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Answer Question No.1 Compulsory 7X2=14 M

Answer ONE Question from each Unit 4X14=56 M

1. a) Define and give example of disjoint sets

b) Define onto function and give example

c) Define tautology and contradiction

d) Define logical implication and equivalence

e) Define non-homogeneous linear recurrence relation of degree k

f) Define adjacency matrix of a graph and give example.

g) Define Euler circuit and give example.

UNIT-I

2. Prove that ( )P Q  ( )P R  P  (QR)

(OR)

3. Obtain both conjugative and disjunctive normal forms for the three variable formula F

given by F(P, Q, R) = (P   Q   ~R)  ~P

UNIT-II

4. a) In how many ways can 7 women and 3 men be arranged in a row if the 3 men

must always stand next to each other?

b) In how many ways can the English letters of the English alphabet be arranged so

that there are exactly 5 letters between the letter a and b?

c) In how many ways can 5 children arrange themselves in a ring.

P.T.O

1



(OR)

5. a) Find the coefficient of x20 in (x3 + x4 + x5 +.....)5.

b) Find the coefficient of x23 in (1 + x5 + x9)10.

c) Define generating function.

UNIT-III

6. Solve 1 27 12n n na a a   =0 for 2n  with initial conditions a
0
=1, a

1
=2.

(OR)

7. A relation R is defined on the set N x N as follows (a,b) R (c,d) if an only if a+d = b+c

prove that R is an equivalence relation.

UNIT-IV

8. Define isomorphism, Is the following graphs are isomorphic or not.

(OR)

9. a) State Euler’s formula and explain with example.

b) Define chromatic number and find chromatic number of a cycle.

c) Define Euler graph and check the result taking example “in Euler graph each and

every vertex is of even degree”.
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 Answer Question No. 1 Compulsory.       7x2=14 M
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1. a) Write any two rules of inference.

b) Define Recursion.

c) Write divide and conquer relation.

d) Define fuzzy set.

e) Write about minimization of circuits.

f) Define totally ordered set.

g) Define lattice.

UNIT - I

2. a) 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 ?

b) Let p, q and r be the prepositions.

p : you have the flee

q : you miss the final examination

r : you pass the course.

Write the following proposition into statement form.

(i) p -> q (ii)  'Ip -> r (iii) (p -> 'I r) V (q -> ~r)

(OR)

3. Prove that R v S logically implied by the following assumptions C v D,

RvSB)~(AΛB),~(AΛH~H,~D)v(C 

UNIT - II

4. a) Using Mathematical induction, prove that x+y is a factor of the polynomial x2n+1+y2n+1.

b) In how many ways can 7 women and 3 men be arranged in a row if the 3 men must

always stand next to each other ?

P.T.O.
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(OR)

5. a) How many 4-digit telephone numbers have one or more repeated digits ?

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

2
 + x

3
 + x

4
 + x

5
 = 20 where

x
1

> 3, x
2

> 2, x
3

> 4, x
4

> 6 and x
5

> 0.

UNIT - III

6. a) Solve the recurrence relation a
n
 = a

n-1
 +

2

1)n(n  , n > 1.

b) Explain the special properties of binary relations.

(OR)

7. a) A bank pays 8 percent each year on money in saving accounts.  Find recurrence relation

for the amount of money in saving account that would have after n years if it follows the

investment strategies of :

(i)   Investing $ 1000 and leaving it in the bank for n years.

(ii)  Investing $100 at the end of each year.

b) Solve a
n
 = a

n-1
 + a

n-2
, n >=2, given a

0
 = 1, a

1
 = 1 using generating function.

UNIT - IV

8. a) Give the adjacency matrix of the diagraph G = ({a,b,c,d}, R) where

R = {(a,b), (b,c), (d,c), (d,a)}.

b) State and prove four color problem.

(OR)

9. a) Let G = (V, E) be an undirected graph, with G1 = (V1,E1) a sub graph of G.  Under what

condition(s) is G1 not an induced subgraph of G ?

b) Explain Hamilton graphs.  Give brief note about the basic rules for constructing

Hamiltonian cycles.
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 Answer Question No. 1 Compulsory.       7x2=14 M
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1. a) Fundamentals of logic.

b) Write the principle of mathematical induction.

c) Define normal fuzzy set.

d) Write divide and conquer relation.

e) Mention operations on relation.

f) Define graph.

g) Chromatic number.

UNIT - I

2. a) State and Prove De Morgan's laws on sets.

b) Construct a truth table for each of these compound statements.

(i) q)pI('Λq)(p 

(ii)   p -> ('I q V r)

(OR)

3. a) A florist has 36 roses, 27 tulips, and 18 carnations she must use to create bouquets.

What is the largest number of bouquets she can make without having any flowers left

over ?

b) Symbolize the following argument and check for its validity.

No mothers are males.

Some males are politicians.

Hence, some politicians are not mothers.

UNIT - II

4. a) Solve a
n
 - 4a

n-1
 + 4a

n-2
= (n+1)2 given a

o
 = 0, a

1
 = 1.

b) How many integers between 1 and 104 contain exactly one 8 and one 9.

P.T.O.
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(OR)

5. a) How many integers between 105 and 106.

(i)   have no digit other than 2, 5 or 8.

(ii)  have no digit other than 0, 2, 5 or 8.

b) How many 3 digit numbers are there which are even and have no repeated digits ?

UNIT - III

6. a) Derive an explicit formula for the Fibonacci sequence.

b) Write generating function for a
r
 when a

r
 is "the number of integers between 0 and 999

whose sum of digits is r".

(OR)

7. a) Solve the recurrence relation by using characteristic roots.

b) Write generating function for a
r
 when a

r
 is "the number of ways of selecting r balls from

3 red balls, 5 blue balls, 7 white balls."

UNIT - IV

8. a) Wriet a brief on planar graphs.

b) Write the rules for constructing Hamiltonian paths and cycles.

c) Discuss graph coloring problem with required examples.

(OR)

9. a) Write the difference between Hamiltonian graphs and Euler graphs.

b) Explain about the adjacency matrix representation of graphs.  What are the advantages

of adjacency matrix representation ?  Illustrate with an example.


