Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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‘t Semester MCA Degree Examlnatlon, Dec.2023/Jan.2024
matical Foundation for Computer Application

Max. Marks: 100

Sl Nt Y Answer any FIVE full questions, choosing ONE full question from each module.

%3 2. Use of Normal Distribution table is permitted.
E
g Module-1
2 1 a. Define powerset, union of two sets, complement of a set with an example to each. (06 Marks)
?.g b. IfA, B, Care re any three sets then prove,
e i) AUB=ANB
= (i) AnBUC)=(AnB)U(ANC) (07 Marks)
E ‘
s L L 5 4
b ¢. Find eigen value and corresponding eigen vectors for, L 2} : (07 Marks)
Il
OR
2 a Let A={,234,5, B={,234,506,7}. Find AUB, AnB, AAB, where A is symmetric
difference. (06 Marks)
b. Inaclass of a 52 students 30 study C++, 28 study Java, 13 study both. How many study at
least one language? How many study none of these. (07 Marks)
c. Define pigeonhole principle. If 5 colours are used to paint 26 doors then prove that at least
6 doors will have same colour? (07 Marks)
Module-2
3 a. For any two propositions p and q prove that p— pv q is a tautology and pA(~pAq) 1S
a contradiction. (06 Marks)

b. Using laws of logic prove that,

M (pvarl{-p)rale

() p-o(qor)epagor e (07 Marks)
. Ifm is an odd integer then prove that m + 7 is an even integer by direct proof. (07 Marks)

OR
4 a. Define : (i) Duality of'a logical expression.
(i1) Contra positive of a-logical expression.
(iii) Logical equivalence with an example to each one. (06 Marks)
b. Check validity.
If Ravi goes out with friends he will not study.
If he does not study his father becomes angry
His father is not angry

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

.. Ravi has not gone out with friends (07 Marks)
c. Suppose universe contains set of all positive integers consider following open statements :

P(x):x <3, g(x):x+1 isodd

r(x):x >0 Then find truth values of,

(1) P2 (i) P(=1)Aq) (i) p(@)v(q)AT(2)) (07 Marks)
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Module-3

Define (i) Reflexive (i) Antisymmetric and transitive relations with an example to each.

(06 Marks)
Let A ={1,2,3,4}, define a relation R on A by (a,b)eR if and only if a <b. Then write R as
ordered pairs write matrix and digraph of R. (07 Marks)
Let A={1,2,3,4,6,12}, define arelationR on AbyaRb if and only if a decides b. Then
prove that R is partial order on A. Draw Hasse diagram of R. (07 Marks)

OR

IfR, and R, be relations from set A to B where A = {a, b, ¢}, B= {a, b, ¢, d} defined by,
Ri = {(a, a) (a,¢) (b, d) (c,a) (¢, b) (¢, ¢)}
R, = {(a, a) (a, b) (a, ¢) (a, d) (b, d) (¢, b) (¢, d)}

Then find
(1) Complement of R; and R,
(11) R; UR, and Ry NR, (06 Marks)

For any non-empty sets A, B, C, prove that
(i)  Ax(BuC)=(AxB)U(AxC)

(i)  Ax(BNC)=(AxB)n(AxC) (07 Marks)
Let R be a relation on set of integers Z defined by xRy if and only if x —y is an even integer.
Then prove that R is an equivalence relation. (07 Marks)

Module-4
If a coin is tossed twice. A random variable X represents the number of heads turning up.
Find discrete probability distribution of X. Find its mean and variance. (06 Marks)

Probability that a pen manufactured by a factory to be defective is —1—16 If 12 such pens are

manufactured, what is the probability that,

(i) exactly 2 are defective

(ii) at least 2 are defective. (07 Marks)
If marks of 100 students in an examination follows normal distribution with mean 70 and
standard deviation 5 then find number of students who’s marks,

(i) Less than 65 (il) More than 75. (07 Marks)
OR

Find values of K such that following is a probability distribution. Hence find mean and

variance. (06 Marks)

X S-2 (%90 (1 |2 )3
P(xi) | k |2k |3k |4k |3k |2k |k
In a normal distribution 31% of the items are under 45 and 8% of the items are over 64. Find
the mean and standard deviation of the distribution. Given than ¢(0.5)=0.19, ¢(0.42)=1.4

(07Marks)
+C 0<x<3
Find C such that f(x)=4 s=X= CMRIT LIBRARY
0  otherwise BANGALORE - 560 037
is a probability dencity function also find P(1<x <2). (07 Marks)
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Module-5
Define with examples to each one,
(1) Sub-graph
(i)  Complement of a graph.
(iii)  Planar graph.
Define iso morphism. Verify following graphs are iso morphic or not.

3 k W b

NU
4 e 0, !
Fig. Q9 (b)
Show that K5 is non-planar graph.

OR "~~Cmm LIBRARY

Explain Konigsbridgg: problem. BANGALORE - 560 037
Define chromatic number. Find chromatic number of following graph :

Fig. Q10 (b) -
Prove that in every graph the number of vertices of odd degrees 1s even.

% %k %k k¥
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(06 Marks)

(07 Marks)
(07 Marks)

(06 Marks)

‘

(07 Marks)
(07 Marks)




