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First Semester MCA Degree Examination, Dec.2023lJan.2024
Mathematical Foundation for Com,puter Applications

Time: 3 hrs Max. Marks: 100

Note: l. Answer any F IVE full questions, choosing ONE full question from euch module.

2. M : Marks , L: Bloom's level , C: Course outcomes.
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Module - I M L C

a, I ;-Drflr. u r.t, u" .mptv ieGna a singibton set, with an example for each. 6 L3 co1

For any fwo sets A and B, prove that
=(i) AnB=AuB.

(ii) nr.rH= Ar-''8.

b. 7 L3 col

r-_-l'I tc.
t:
i

il

( t 2\
Find the eigen values and eigen vectors of the *u** 

[_ , O)

7 L3 col

OR
Let .tJ = \1,2,3,4,5,6,7,9,9),
the following :

(i) AUB
(ri) AnB
(iii) A-B
(iv) A

A = {1, 2,4,6,8}, g = 12,4,5,9}. computeQ.2 I a.

I

I

I

i

I

I

I

I

1

6 L3 cor

[b. A t"ad oiTZ:z stuOents tare tatiena course iniava,S'79 in C and l14 in

I C** Further, 103 have taken courses in both Java and C,23 in both Java

i and C++ and 14 in both C and C++. tf 2092 students have takenat least one

I of Java, C and C++, how many students have taken a course in all three

I subjects.

7 L3 col

c. State pigeon-hole principle. Show that if 50 books in a library contain a

total of 27551 pages, one of the books must have atleast 552 pages.
7 L3 col

Module - 2

0l- la: ryiit. tn. ii,r*.rre, ,nieise incl .ort.upositive of, "lf 2 is an even numbe

i then 7 is a prime number".
6 L2 co3

b. Define tautology. Show that (p 
" 

q)" (p - ,)^ (q + r)] -+ r is a tautology 7 L2 co3

c. If A = \t,2,3,4,5) is the universe of disclosure, determine the truth values

of,
(i) VxeA,(x+2<10)
(ii) lxeA,(x+2=10)
(iii) Vx e A,1x2 < 251

7 L2 c03



[Sno* that for any three propositionS P,.9, r,

I o - (q "')o [(p -+ q)^(p -.)]
Nesate and simPlifY :

1il vx. [ptx) n -q(x1].
(ii) lx, [{P(x) v q(x)}-+ r(x)]

Show that the following argument is valid :

..lf today is Tuesday, J nur" a test in Mathematics or Economics If my

Economics professoi is sick, I will not have a test in Economics. Today is

Tuesday und -y Economics profossor is sick. Therefore, I have a test in

Mathematics".

Q.6

Q.s

Module - 3

a. Let A ={t.2,3,4,61and nbei';J"*" on n defin"a Uv'aRb iff a is 1l o 
I 
L: 

I

n#:lf;lt'.WritedownRasasetoforderedpairswritematrixandllj
l-,-.-l

* R ;' A- r's aefnea as

Let A ={1,2,3} and B={1,2,3,41 .

given by,

OR

Relations R and S

,t)
0 

'l0 t)

(iii) s

Minimal elements (iii) Greatest elements

Upper bound of B (vi) Lower Bounds of B

22MCAI I
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t.3 I colit

col

] (*,v)eR iff x - y is a multiple of 5. Verify that R is an equivalence 
I I 

j

relation. I i I

.. t-.1 i=a,3.4,6,g,12.24\ and R denote the parlial order of divisibili,y j , I L: lcorLet A = \L, ), +, U, O, rL, La I qrru r\ -"'-'_ - 
1. ' I I

'xRy iff x divides y'. Find R and draw its Harse diagram' I i

OR

(t o I o) (1 I

n,to=lo o o ll,v.=lo o

[r I I o) [o I

Find (i) R uS (ii) R nS

uI r-JA-lf , 5,2f& R= (1 r)(r, z), (z;)Il, + )), s = {(3, r ) (+, +), (2, + )' (r, 4)}

be relations on A. Determine the relations RoS, SoR, R"S' and draw
I

I their diagraphs
I

ffiose Harse dtagram Fig. Q6 (c) is as grven below

Consider B = {3, +, 5}. furd
(i) Maximal elements (ii)
(iv) Least e.lements (v)
(if they exist)

1

5

6

q

,

Fi
,-

c) .
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Module - 4

Q.7 ^. Find the value of K such that the following distribution represents a flnite
probability distribution. Also find its mean and variance.
I * o-'l r i ,1 3-T-+ i s-l o f -r l

10 L3 co2

b. When a coin is tossed 4 times, find the probability of getting, (i) exactly
one head (ii) atmost 3 heads (iii) atleast two heads.

l0 L3 co2

OR

Q.8 a. Find K such that i(*) = {kx
[0,

Atso find (i) t'(t < x < Z)

-3sx<3
. - : -- is a probability density function.

elsewhere

(ii) P(x > l)

6 L3 co2

b. In a certain town, the duration of a shower is exponentially distributed with
mean 5 minutes. What is the probability that the shower will last for,

(i) l0 minutes or more
(ii) less than l0 minutes
(iii) between l0 and l2 minutes.

7 L3 co2

c. The marks of 1000 students in an exam follows a normal drstribution with
mean 70 and standard devration 5. Find the number of students whose
marks will be, (i) less than 65 (ii) more than 75 (iii) 65 to 75.

Civen that 0(l) = 0.341 3 , where 7 = I--[ .

(,

7 L3 co2

Module - 5

Q.e Deflne the following with an example for each :

(i) Simple graph
(ii) Regular gaph
(iii) Spanning subgraph

a. 6 L2 co4

b. Check whether the following graphs in Fig. Q9 (b) are isomorphic

^.&il f ?1\\-
J,xJ'l L+---1") F e b '\_--'

$, '1^
Fie. Qe (b)

7 L2 co4

c. Exolain Koniesbere Bridee Problem 7 r,2 co4
OR

Q.l0 a. Define Euler circuit, Hamilton cycle and Planar gaphs with an example for
each.

6 L2 co4
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t"[Ct* Staph coloring of the grupf 
'

Fig QlO (b)

1 r,2 c04

7 L2 c04
Using the Dijkstra's algonthm' Ubtaln tne snorlest patlr rrurrr

each of the other vertice-s in the weighted; directed network shown below in

Fig. QlO (c) U ntr-+F- 
1

9,,/ \6 t \,4:-ffi5
\ /-'4'-,/'r \r->-4

68',''r: '' 
Fig. Qlo (c)

****.*
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