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Internal Assessment Test | — Feb 2025

Sub: | Discrete Mathematics and Graph Theory Sub Code: | MMC102 ‘ Branch: ‘ MCA
Date: 05/02/2025 | Duration: \ 90 minutes | Max Marks: | 50 | Sem/ Sec: 1 A&B OBE
Note: Answer FIVE FULL Questions, choosing ONE full guestion from each part. CO |RBT
PART 1 MIARKS
1 Define a set, an empty set and a singleton set with an example for each. Let U={1,2,3,4,5,6,7,8,9}, [10] CO1| L1
A={1,2,4,6,8}, B={2,4,5,9}. Compute(i) AUB (ii) AnB (iii) A—B (iv) A.
OR
2 For any two sets A and B, state and prove De-Morgan’s law. [10] co1| L3
PART I
3 A total of 1232 students have taken a course in Java, 879 in C and 114 in C++. Further, 103 have
taken courses in both Java and C, 23 in both Java and C++ and 14 in both C and C++. If 2092 [10] CO1l| L3
students have taken at least one of Java, C and C++, how many students have taken a course in all
three subjects?
OR
4 Find the eigen values and eigen vectors of the matrix (_31 (2)) [10] co1| L3
PART 111 CO4 | L3
5 State Pigeon-hole Principle. ABC is an equilateral triangle whose sides are of length 1m each. If we [10]
select 5 points inside the triangle, prove that at least two of these points are such that the distance
between them is less than %2 m.
OR
_.._”_.U_SN.T_TTT—.TQW-TT_T_T.._”_.._”_”_.._”_”_”_”_”_”_”_-.”_
Internal Assessment Test | — Feb 2025
Sub: | Discrete Mathematics and Graph Theory Sub Code: | MMC102 ‘ Branch: ‘ MCA
Date: 05/02/2025 \ Duration: | 90 minutes | Max Marks: | 50 Date: 05/02/2025 OBE
Note: Answer FIVE FULL Questions, choosing ONE full question from each part. CO |RBT
PART 1 MIARKS
1 Define a set, an empty set and a singleton set with an example for each. Let U={1,2,3,4,5,6,7,8,9}, [10] COo1l| L1
A={1,2,4,6,8}, B={2,4,5,9}. Compute(i) AuB (ii) AnB (iii) A—-B (iv) A
OR
2 For any two sets A and B, state and prove De-Morgan’s law. [10] cor| L3
PART 11
3 A total of 1232 students have taken a course in Java, 879 in C and 114 in C++. Further, 103 have
taken courses in both Java and C, 23 in both Java and C++ and 14 in both C and C++. If 2092 [10] CO1| L3
students have taken at least one of Java, C and C++, how many students have taken a course in all
three subjects?
OR
4 Find the eigen values and eigen vectors of the matrix (_31 (2)) [10] col| L3
PART 111 CO4 | L3
5 State Pigeon-hole Principle. ABC is an equilateral triangle whose sides are of length 1m each. If we [10]

select 5 points inside the triangle, prove that at least two of these points are such that the distance

between them is less than %2 m.
OR




10

7

10

Let f:R — R be defined by f(x) = {

Let f: R — R be defined by f(x) = {_i’;;i f;z:x><00.

Determine f(5/3), f(-5/3), f~*(0),f~*(-6),f~*([-5,5]).
PART IV
Define spanning subgraph with an example. Check whether the following graphs are isomorphic.

u
1 u U3 Vs

Vs

(a) (b)

OR
Define the following with an example for each. (i) Simple graph  (ii) Regular graph
(i) Null graph ~ (iv) Complete graph.
PART V
Determine the order [\/| of the graph G = (V, E)in the following cases: (i) G is a cubic graph of 9

edges. (ii) G is regular with 15 edges.  (iii) G has 10 edges with 2 vertices of degree 4 and all
other vertices of degree 3. OR

Define Euler Circuit and Write a note on Konigsberg Bridge Problem.

3x—=5 forx>0
—3x+1 forx <O

Determine £(5/3), f(=5/3), f~2(0),f~*(-6), f~*([-5,5]).

PART IV

Define spanning subgraph with an example. Check whether the following graphs are isomorphic.
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OR

Define the following with an example for each. (i) Simple graph  (ii) Regular graph

(iii) Null graph ~ (iv) Complete graph.

PART V

Determine the order [\/ | of the graph G = (V, E)in the following cases: (i) G is a cubic graph of 9

edges. (i) Gisregular with 15 edges.  (iii) G has 10 edges with 2 vertices of degree 4 and all
other vertices of degree 3. OR

Define Euler Circuit and Write a note on Konigsberg Bridge Problem.
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