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(First Semester)

CSE/IT

��������	 
����������	 ����������
Time : 03 Hours Maximum Marks : 70

Answer Question No. 1 compulsory   (14 × 1 = 14)

Answer ONE question from each unit. (4 × 14 = 56)

Q1)

a) Define Partial Order relation.

b) Translate the statement into symbols : Some Bobbies are illogical.

c) Write the principle of sequential counting.

d) State the principle of mathematical induction.

e) Define Recurrence relation.

f) Define Complete Lattice.

g) Define Digraph.

h) What is the main difference between Loop and Cycle.

i) What is Generating function.

j) Define Hamiltonian Path.

k) What is Topological Sorting.

l) Write Statement of Four color theorem.

m) Define Principle Conjunctive normal form.

n) Define isomorphic graph.

UNIT - I

Q2) a) Show that )( rs ∨  is tautologically implied by )()()( sqrpqp →∧→∧∨

b) Prove that, for any propositions p, q, r, the compound proposition

[ ] )()()( rprqqp →→→∧→  is a tautology.

OR

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

d) Prove the validity of the following argument :

Premises : )(),(),( sqqprp →→¬→
Conclusion : )( sr →¬
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UNIT - II

Q3) a) Determine a generating function for the numeric function 
⎩
⎨
⎧
−

=
oddisrif

evenisrif
a

r

r

r 2

2

b) Find the coefficient of x10 in (1 + x + x2 + ......)2

OR

c) How many terms are there in the formula for two numbers of elements in the union of
10 sets given by the principal of inclusion and exclusion?

d) How many words of 4 letters can be formed from the letters of the word “INFINITE”.

 UNIT - III

Q4) a) Solve the recurrence relation T(k)-7T(k-1) + 10 T(k-2) = 6 + 8k with T(0) = 1 and
T(1) = 2

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

c) solve the Fibonacci series Using generating function method.

d) Let A = {1, 2, 3, 4, 5} × {1, 2, 3, 4, 5}, and define R on A by (x1, y1) R (x2, y2) if
x1 + y1 = x2 + y2.

i) Verify that R is an equivalence relation on A.

ii) Determine the equivalence classes [(1, 3)], [(2, 4)] and [(1, 1)].

UNIT - IV

Q5) a) Find the Euler circuit for the following graph if exists.

b) Euler’s formula of G is a connected planar graph then |V| – |E| + |R| = 2

OR

c) Check the following two Graphs are Isomorphic.

d) Write basic rules for constructing Hamilton paths and cycles.
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Answer Question No. 1 compulsory   (14 × 1 = 14)

                                             Answer ONE question from each unit                              (4 × 14 = 56)

Q1) a) Define totally ordered set

b) What is the Rule of Universal generalization

c) Define Tautology

d) Define Existential Quantifier

e) Define Permutation

f) Write the principle of sequential counting

g) Define principal Conjunctive normal form

h) Write the use of principle of mathematical induction

i) Define Recurrence relation

j) Define Trivial path

k) Define Directed graph

l) Define Euler graph

m) What is Topological Sorting

n) Define Chromatic number of a graph

UNIT - I

Q2) a) Using Mathematical induction, prove that x + y is a factor of the polynomial
x2n+1 + y2n+1.

b) Prove that ( ) ( )p q r p q r∧¬ → → → ∨⎡ ⎤ ⎡ ⎤⎣ ⎦ ⎣ ⎦  is a Tautology.

OR
c) Symbolize the following argument and check for its validity.

No mothers are males.
Some males are politicians.
Hence, some politicians are not mothers.

d) Write short notes on well defined Formula
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UNIT - II

Q3) 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) Give an example of a non empty set and a relation on the set that satisfies each of the
following combinations of properties.
i) Neither reflexive nor irreflexive
ii) Reflexive, Symmetric but not Transitive

OR
c) Find the coefficient of x10 in (1 + x + x2 +....)2.
d) In how many ways can 5 children arrange themselves in a ring?

UNIT - III

Q4) a) Solve the recurrence relation a
n
 = a

n–1
 + n3 where a

0
 = 5 by the method of substitution.

b) Show that a lattice L is a chain iff every non empty subset of it has a sub lattice.
OR

c) Solve the Fibonacci series Using generating function method.
d) How many different equivalence relations are there on a set with n elements for

n = 1,2,3,4.

UNIT - IV

Q5) a) Check the following two Graphs are Isomorphic.

b) Prove that every chain is a distributive Lattice.
OR

c) Using Kruskal’s algorithm, find minimal spanning tree of the following.

d) State and prove Euler’s formula for planar graphs.
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