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II/IV B.Tech. DEGREE EXAMINATIONS, DECEMBER- 2016
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. Write short notes on:

a)  Disjoint sets

b)  Chromatic number

c)  Digraph

d)  Planar graph

e)  Predicate

f)  Permutation

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

b)  Construct a truth table for converse, inverse and contrapositive and a proposition.

(OR)
3. a)  State and prove DeMorgan’s law.

b)  Show that the propositions P->Q and ~PVQ are logically equivalent.

UNIT-II
4. a)  State and prove Pigeonhole principle.

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

      SUCCESSOR?

(OR)
5. a)  What is the expansion of (X+Y)4.

b)  What is the coefficient of X12Y13 in the expansion of (2X-3Y)25?

UNIT-III
6. a)  What is the solution of the recurrence relation

a
n
=6a

n-1
-9a

n-2

       With initial conditions a
0
=1 and a

1
=6?

b)  Show that congruence modulo relation is an equivalence relation.

(OR)
7. Explain a)  injective relation

 b)  surjective relation

 c)  bijective relation with examples.

P.T.O
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8. Explain

a)  Lattices

b)  Adjacency matrix.

(OR)
9. a)  Explain the four colour problem

b)  Explain topological sorting.
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Answer Question No.1 Compulsory. 7X2=14 M

Answer One Question from each Unit. 4X14=56 M

1. a)  Sets, Relations and functions

b)  First order logic

c)  Basics of counting

d)  Combinations and permutations

e)  Digraph

f)  Euler circuit

g)  Lattices

UNIT-I
2. a)  Verify that the following argument is valid by translating into symbols and using truth

      tables to check for tautologies:

If Enosh is a mathematician, then he is ambitious.

If Enosh is an early riser, then he does not like oatmeal.

If Enosh is ambitious, then he is an early riser.

Hence, if Enosh is a mathematician, then he does not like oatmeal.

b)  Explain the rules of inference for quantified propositions.

(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 let 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) V Q(x))

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

P.T.O
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UNIT-II
4. A palindrome is a word that reads the same forward or backward. How many 9-letter

     palindromes are possible using English alphabets?

(OR)
5. a)  There are five different roads form city A to city B, three different roads form city B to

     city C, and three different roads that go directly from A to C.

     i.   How many different ways are there from A to C altogether?

               ii.   How many different trips are there from A to C and back to A that visit B at least

             once.

b)  Solve 1 28 16 0n n na a a     given 2a =6 and 3a =80.

UNIT-III
6. a)  Solve the recurrence relation 1 2r r ra a a    using generating function.

b)  Solve the difference equation 12 3.2r
r ra a  

(OR)
7. a)  Solve the recurrence relation 1 24 12 0n n na a a     for 2n   and 0 1

16
4,

3
a a   by

    using characteristics roots.

b)  What are the special properties of binary relations? Explain.

UNIT-IV
8. a)  Explain about the adjacency matrix representation of gaphs. What are the advantages

    of adjacency matrix representation? Illustrate with an example.

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

(OR)
9. Write a brief note about the basic rules for constructing Hamiltonian cycles. How to

determine whether a graph contains Hamiltonian cycle or not using Grain berg theorem?

Explain.
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1. a.  Rules of inference for quantified propositions.

b.  Implication

c.  Permutation with constrained repetitions.

d.  Digraphs

e.  Planar graphs

f.  Euler circuit

g.  Modular lattice

UNIT-I
2. a.  Show that the proposition:    ~ ^ ~ ~P Q P Q Q    is a tautology..

b.  Prove using rules of inference or disprove.

i.  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.

ii.  If it is hot today or raining today then it is no fun to snow ski today

It is no fun snow ski today

Therefore it is hot today

UNIVERSE = DAYS.

(OR)
3. a.  Let p,q and r be the propositions.

p : you have the flu

q : you miss the final examination.

 r : you pass the course.

    Write the following proposition into statement form.

        i. p -> r    ii.  q ->  r    iii.  p q r iv.  (p-> r)  (q->~r)  v.  (p q)  (q r)
P.T.O
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b.  Define converse, contrapositive and inverse of an implicaiton.

UNIT-II
4. a.  How many integers between 1 and 104 contain exactly one 8 and one 9.

b.  Find the number of distinct triples (x
1
, x

2
, x

3
) of nonnegative integers satisfying

      x
1
+x

2
+x

3
<15.

c.  How many integers between 1 and 1,000 have a sum of digits of integer numbers

     equal to 10.

(OR)

5. a.  Solve the recurrence relation 1 2 39 26 24 0n n n na a a a       for 3n 

b. 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

UNIT-III
6. a.  Find a recurrence relation for a

n
, the number of n-digit ternary sequences without any

    occurence of the subsequence ‘012’. [A ternary sequences is a sequence composed of

     0s, 1s, and 2s]

b.  Write a brief on properties of binary relations and equivalence relations.

(OR)
7. a.  Find a general expression for a solution to the recurrence relation

1 25 6 ( 1)n n na a a n n      n>=2.

b.  Solve the recurrence relation 1 03 2, 1, 1r ra a r a     using generating function.

UNIT-IV
8. a.  Write the rules for constructing Hamiltonian paths and cycles.

b.  Give an example for a bipartite graph with examples.

c.  Discuss graph coloring problem with required examples.

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

b.  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?
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Answer Question No.1 Compulsory. 7X2=14 M
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1. a)  What is well-ordered property of the positive integers

b)  Write Product rule in counting

c)  State:Pigeon hole principle

d)  Define Boolean function

e)  Define equivalence relation

f)  What is spanning tree

g)  Define path of a graph

UNIT-I
2. a)  Explain the rules of inference for quantified propositions.

b)  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.

(OR)
3. a)  Show that among any n+1 positive integers not exceeding 2n there must be an integer

    that divides one of the other integers.

b)  Prove using rules of inference or disprove.

i. If it is hot today or raining today it is no fun to snow ski today

It is no fun to snow ski today

Therefore it is hot today

UNIVERSE=DAYS.

ii. Duke is a Labrador retriever

All Labrador retriever like to swin

Therefore Duke likes to swin.

P.T.O
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4. a)  How many different license plates are there that involve 1 or 2 letters followed by 4

     digits?

b)  Solve the recurrence relation 1 03 2, 1, 1r ra a r a     using generating function.

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

b)  Using Mathematical induction, prove that x-y is a factor of the polynomial n nx y

UNIT-III
6. a)  What are the special properties of binary relations? Explain.

b)  Solve the recurrence relation 1 2 39 26 24 0n n n na a a a       for 3n  .

(OR)
7. a)  Solve 2

1 25 6 3 2 1n n na a a n n     

b)  Define recurrence relation. Explain how to solve recurrence relations by substitution

     method.

UNIT-IV
8. a)  Explain topological sorting

b)  Write a brief on multi-graphs and Euler circuits.

(OR)
9. Write a brief note about the basic rules for constructing Hamiltonian cycles. How to

determine whether a graph contains Hamiltonian cycle or not using Grin berg theorem?

Explain.

     2
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1. Write short notes on:

a.  Define an equivalence relation

b.  Define one-to-one function with an example.

c.  Define Tautology and contradiction

d.  Draw the truth table for disjunction of two statements.

e.  Draw bipartite graph

f.  Define isomorphism of graphs and give an example.

g.  Define a lattice and give an example.

UNIT-I
2. a.  Let :f    be such that f(x)=x+1. Is f invertible and if is, what is the Inverse?

b.  Show that ( ) ( )p q p q    and ( )p q r   are logically equivalent.

(OR)
3. a.  Define a power set.  What is the powerset of {0,1,2}?

b.  Show that ( ) ( )p q p q    is a tautology..

UNIT-II
4. a.  How many permutations of the letters ABCDEFGH contain the string ABC?

b.  What is the solution of the recurrence relation 1 22n n na a a    with 0 12, 7a a  ?

(OR)
5. a.  Prove that, among 100 people there are at least 9 who were born in the same month.

b.  Use generating function to find the number of ways to select r objects of n different

    kinds if we must select at least one object of each kind.

UNIT-III
6. a.  Show that “divides” on the set of positive integers is not an equivalence relation.

b.  Solve the recurrence relation 13k ka a   for k=1,2,3.... and initial condition 0 2a  .

(OR)
7. a.  What are the equivalence classes of 0 and 1 for congruence modulo 4?

P.T.O
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b.  Find all the solutions of the equivalence relation 1 25 6 7n
n n na a a   

UNIT-IV
8. a.  Draw the Hasse diagram for the partial ordering  ( , ) /A B A B  on the power set

      P(S).

b.  Show that nK  has a Hamiltonian circuit whenever 3n 
(OR)

9. a.  State and prove the Four Color problem.

b.  A connected multi graph with at least two vertices has an Euler circuit if and only if

     each of its vertices has even degree.
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