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Internal Assessment Test Il — March 2025

Sub: | Discrete Mathematics and Graph Theory Sub Code: | MMC102 ‘ Branch: ‘ MCA
Date: 18/03/2025 Duration: | 90 minutes | Max Marks: \ 50 | Sem/ Sec: | A&B OBE
Note: Answer FIVE FULL Questions, choosing ONE full question from each part. CO |RBT
PART I MARKS

1 Define a tautology. Check whether [(p = q) A (g = )] = (p - 1) is a tautology, contradiction or [10] COo1l| L2
contingency.

OR
2 (a) Define the logical connective “disjunction’ with its truth table.
(b) Write the converse, inverse and contrapositive of “If Gold is a compound then Oxygen is a gas.” [10] col| 11
PART 11
3 Write the negation of (i) All Americans eat cheese burgers. [10] Co1l | L3
(i) 3x, [p(x) v q(x)] (i) 3x,[{p(x) v q(x)} - r(x)]
OR
4 Give the direct and indirect proof of “If n is an odd integer then n+9 is an even integer.” [10] Ccol| L2

5 Check whether the following argument is valid or not. “If today is Tuesday, | have a test in [10] COo1l | L3
Mathematics or Economics. If my Economics professor is sick, | will not have a test in Economics.
Today is Tuesday and my Economics professor is sick. Therefore, | have a test in Mathematics.”
OR
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6 Using laws of logic, prove () [(pvg) A(pVv~q)lvge pVvag.
(i)[p->(@rnle -9 rlp-r)]
PART IV
7 Let A={1, 2, 3, 4, 6} and R be the relation on A defined by ‘xRy if and only if x divides

y’. Write down R as a set of ordered pairs. Draw the digraph of R. Find in-degree and out-

degree of each vertex. Is this relation R symmetric?
OR

8 Define Simple Digraphs, Symmetric Digraphs, Asymmetric Digraphs, Graph Coloring and

Chromatic Number with an example for each.

PART V

9 (@) Find the Chromatic polynomial and Chromatic number for the cycle C, of length 4.

(b) Find the Chromatic number of the complete bipartite graph Kj 3.
OR

10 (@) Write down the Chromatic polynomial of a Null graph, Path and Complete graph

with n vertices.
(b) Explain Four Color Problem.

Using laws of logic, prove () [(pvg) A(pVv~q)lvg e pVvaq.
(ii)[p- @Anlellp-q Al -1
PART IV
Let A={1, 2, 3, 4, 6} and R be the relation on A defined by ‘xRy if and only if x divides
y’. Write down R as a set of ordered pairs. Draw the digraph of R. Find in-degree and out-
degree of each vertex. Is this relation R symmetric?
OR

Define Simple Digraphs, Symmetric Digraphs, Asymmetric Digraphs, Graph Coloring and
Chromatic Number with an example for each.

PART V
(a) Find the Chromatic polynomial and Chromatic number for the cycle C, of length 4.
(b) Find the Chromatic number of the complete bipartite graph K3 5.
OR

(a) Write down the Chromatic polynomial of a Null graph, Path and Complete graph
with n vertices.
(b) Explain Four Color Problem.
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