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First Semester MCA Degree Examination, Dec.2023/Jan.2024
Mathematical Foundation for Computer Applications

Max. Marks: 100

Time: 3 hrs.
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M * Marks , L: Bloom’s level , C: Course outcomes.

Module—1
an empty set and a singleton set, with an example for each.

a, | Define a set,

|
b. | For any two sets A and B, prove that
| @ AnB=AUB.

' (i) AuUB=ANB.

¢. | Find the eigen values and eigen vectors of the matrix || '
\—1

OR

a. | Let U={,23.4,5.6,7.8.9}, A=l.2,4.68], B=
| the following :
| @ AUB




_ OR s
[Q.4 |a. Show that for any three propositions p. 4. s
i p-sflgar)es (p->a)alp— r)]

h. Negate and simplify
(i) \'\‘Ilp(x] A +q(X)]
(i) 4\.[{;7[_\-)\: q(x)} = r(x)]

c.  Show that the following argument is valid : !
[ “If 1oday is Tuesday, [ have a test in Mathematics or Ecnnqmlcs. If my
Economics professor is sick, I will not have a test in Economics. Today is

Tuesday and my Economics professor is sick. Therefore, I have a test in

Mathematics™

i)

22MCAI11

E— — Moguk-3 L%
4.6) and R be a relation on A defined by ‘aRb iff a is a
ered pairs. Write matrix and

05 [= |2 A-{1L2.3, ?
multiple of b’. Write down R as a set of ord

digraph of R.

col1

L3

b. Consider A={1.2,3,....11,12}. The relation R on A is defined as
(x.y)eR iff x —yisa multiple of 5. Verify that R is an equivalence

relation.

col1

|
et A=1{2,3.4,6,8.12,24} and R denote the partial order of divisibility

‘xRy iff x divides y’. Find R and draw its Harse diagram.

cot

OR

\

Q6 [a. Let A={l, 2,3} and B={1,2,3,4}. Relations R and S from A to B are
given by,

| |
. 0
| (o
]Fi.ad (i) RuS (ii) RNS

6 | L3 | COl1
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. Module — 4
Q.7 | a. | Find the value of K such that the following distribution represents
robability distribution. Also find its mean and variance.
FT ol1]2[]3|4]|5]|6 7
P 101k | 2k | 2k | 3k [ 1€ [ 2K | 7k +K

b. | When a coin is tossed 4 times, find the probability of getting, (1) exactly
one head (ii) atmost 3 heads (iii) atleast two heads.

OR
kx?, -3<x<3
08 |a | Find K such that £)=1 "’ :
0, elsewhere

Also find (i) P(1£x52) (i) P(x>1)

is a probability density function.

b. | In a certain town, the duration of a shower is exponentially distributed with | 7
mean 5 minutes. What is the probability that the shower will last for,

(1) 10 minutes or more

(i1) less than 10 minutes

(iif)  between 10 and 12 minutes.

in an exam follows a normal distribution with | 7 | L3 CO2
the number of students whose
than 75  (iii) 65 to 75.

¢. | The marks of 1000 students
mean 70 and standard deviation 5. Find
marks will be, (i) less than 65 (i) more

X—=H

. Given that ¢(1) =0.3413, where z =
f |

| _l

Module - 5

Q.9 | a. | Define the following with an example for each :
(1) Simple graph

(i)  Regular graph

(i)  Spanning subgraph

G

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

e z:-:_

e
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Mathumatical Feundation for-Compuder™ Applicodions: Lecd3/Ten

1) & A seriga cn\lecﬁans{weud%rm.d_ ch)ects .

&g 2UBRE 7
5 émphds;e,t . A st that comtains no elements caldod an emply

R
«58,' &tc{auwﬁ’n&numbuu foormy 8 10 10

Stnate.tan,yd—: A Ml-amt&inina a /sinale_ elerment @8 clied. a

Aincamton,ub-

= i el vnultiples of 3 from 7 40 0.

= %x/fxéi\_ and ’16—'5_}

=Jxfxd A and +é& B}

= §x) x ¢ AuB] =
- $ |xe AUE} = 0B @: AUS |

AUB = {x/-x_é;\_ o ’JCE-—B—}

§_1/fr_¢/« or xéB}

AL

= %")L/If'AOB}
- $x(zems}  :[FuE = A0S |

i) A :(Elﬂé)

chaascleaistic e’ of A = |a-21] =©

|
[P 5] & -aewta=e



223X+ =0
22_ga—r+a=o
A (A2 —1(A-)=0
Cr-2) (Aa-N =0

A=1.
'fbgmdgf?enwtoz constdea,
CA-21dDX =0

3-X 2 % 0
( - —?)(3) & (a)
5 (C3-A)ynu+ay =0
RS

S 1__‘7\3::0

2l
A=51.3,4,6,8]

P = %_31915'9}

)7 = U-A=$23,57,9]

a-xr all Atudants who have taken a counse (n

) L A, B.C bothesk

Tava , C . C*" megpectively ,

—~O

v 5{1.213,0,5.6,7,3,17_}

case(d Pt x=1 inQ
2o+ 3y =0 o 2=-Y
—L—Y =0 CL =1 is thae
ei;;.nved@
Casc (1) Pur A= @
14+ 8y=0 _ x=-%
g 2

—‘L’ag =0

—a !
C-3.,D &s—tm_elgznvec{:w.

Ci) AUB= 31.23.4y,85. 6.8,9)

i) AnB = § 2.4}

Citi) A-8=41-6. 8]

%Nm ([Al=1232_ [B/=%79, |Icl=ny, 1408| =103, |Anc|=23,

| encl = 4,

|avBUC] = R098 , |AOBNC]= 7

Fapmn 1hi Principle g Incluston ~ Exclusion

IAvpuc] = |Al+1B)+]c] —

|anB) - lane) — [Boc)+ [AnBOC/

W92 = 2324879+ Iy — (03 -3 - Iy +/ADBAC/



= lanknc] =7
~ 7 gtudants havetaken ab thnee counses .

€Y L usiseod &T5SL pages ab pigems & 50 books o phgeon holes.
From PIgeom hote fonciple, atleast ane prgeon hole must @ntain

P+l or arove pigeoms L. How, m= &755/. N= 50

P= |0t fom S [l gey

P"'l:Ssa-

Hence , atleast gne boOk anust

contaun 558 Poges w it
3(0) lurp: Qs an evenno
q: T waprmend
%‘Nm stodtvrent 18 P —29
Gmseue: q9 —» P
e I% T 3 @@L NO tun Q18 an evenno .,
Invense : —7p—> 7%

te, I 9 s nol aneven no then 7 tanot a prinmeno.

Contraposittve ;. 79 —% 7 F
e, 4 T & not a. prive no then & ¥ not an evenno,,
h) T} a cornpound: staternent- (s always taue a.ajaad_/e)vs o #ruth

3Lp/
%Luuol'zt/scompmmﬁ Hun it 18 alled & taulﬂ%
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i lo|o | (o) | o :
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l 1 | o | (o} o o) I
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Stnce all the entries r’f tu Last column ane /A, IE 13 CL‘[ILUJOIO%(

3¢9 A=51,2,34, 51

(i) NLEA, (2+Q<I10)

149 <10, 24+2<\0, 349<10, Y+&A<\0. 5+2<I10

Henee 4h stadement is taus:
QD Fr €4, &4—'&—'—'0)
Fake 1R forony %EA-
ciii) T EA. (232 25)
o5, =95, F=2, Reas 53<as
Thuo -
4 s = pP—>QAY)
(= —1PY QA
&= (7PVD AC1pvY)

& (P2YA(p—>v

p—>9 S>IPVY
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S€) A= \
112.20,6}§ 'aRb iff a i a nulliple of b

R= icw), ca,n, Ca.a), ChoD, cu,2), cu.u), (6D (6D, (6.3)

06 6) } N
BT o - el 3105{
M=, 4 o o o© t\
| 0 \ o ©
B T it e -
LLd I oo 250 ) %
50 A=%1,2,3, -+, 11.12]

R=§crn, Croed, (o, (2, >, (8, 1D, (3.3 (2.8) (),
(4,9), (5.5 (5410), (8D, c6.8) Cé.1, €120, CT- T (713
(259)_(8.8) (3:4).03A). (10,50 (10.10)_ (111>, (11-6), (v
O1a,2y, (12,7 (lfz,ia)}

leext\)c s et Dm0 s a wnulliple -i 5, HAEA

= (xn) ER . /O("XGA '
=> R is neflexive
rdniC!  guppose LY EF
= 24 tx o iR o 5
= —('1—%) o muiple g 5.
= (Y0 %o wutple 3%5.
= D EFR,
- R »Hmme\’fr\c-
Anti —S’&Tmuﬂ_c_; Suppose Cx) ER & (y,D€ER
= -4 o mudiple 5 & yzsamhleys



= @ +y-2) = -2 = 5(k;-ky) Lshich 5 arnudtple
W 5,

= @,z e&
R 1s Faansitive .

henee R 1 anequivalince el

L) A = g:z,z,u. 6, g,m,gu}

=5, (3
R= % 2.2 .Ca.4> 2,6D, c2,8), Ca D, (8 aud. (3.3 &)

312, €3.94), Cu 0D (4,8, (- &, (Y-24)  (6:6D. (6.12)

(6.2, (2.8),(s.au), C12:0) (12,2, (gzu/aq)]

Y

60) R = Sécm),cv;g), (), €3.1.(3.2,(3.3) )

S = JCUNUDO L@, (3,2) (3}

(D RUS = gzcu, N, 12D, (1.3), CLWDLLRW . (.32 (38
G ROS =3 0),13,1,3), (8.W), (3.2) }

(o) S = (AxB)—3 = {ca,)) QD @D, (3D c3,3)}



e A = &lmz,B/q}
R = S‘ (L1, O ), (2,2, (B/U)}

S = %(3, D, cu,u>,ca,u),0'">}
2

R

A= sos =5 CL0), W, (20, '



6 @) 3

B= 924, s
. 1

(i) Maximal Slermends = $8]
1 5 Cii) Minimal Llemenld = $1-23
3 (117 cdwﬁcsi elernent = 3%}

i (W) leost clement = Soewn't exist

’ &) perBound of B = §6. 7. 8
Cv) LowenBound of B = ir,a,z"g
= gtk o 8 b8 & 7

CY) 0 k 2k ak 3k KT ak" TK kK

we ymet have (WO Z0 & 2P0 =]
=N o4+K+Rk+ Rk +-3k +kT +AEZHTRAHk =)
= 1bk*+qk -1 =0 =S AR 2,
= torZ410k—k -] =0 I} k= -1 then -the condition
= ok (kD —ICkH) =b perrzo Jails

g 3 6 ! 2 3 a 5 6 o 6
7
oty © Yo Ys Vs e Yoo Yo oo

Mean  pu= Zzpor> =& pooy+ )+ Vs)+3(/s) (o) (oo

+‘('/§0)+7("7/‘D°> = '585; = 3.66

Noniante , V= £ (t=p3pex) = (13665 Syt (B-366°1 +
(32 667 Y + (y-2661"2fy + (5 -5:66 )2}, o + (6- 3.668Y_ 4+ (1-3 “%o



T(5)  P= p(head) =k =05
Q=)-p=o0:5s
n=y

5 iven b
Wkt fm’bab?lil-z of succerses oufq;[ n trialt ‘l,sgven 7
p(N) = f)c o™ qn—x
¥ 'Co.5)° =025
CiD (1 bheod) = P(’L:’-f):"’cl(‘o.s) (o5) =

Cei> Platvrost B headsd= P(x=0) + PO =1 FP Ot =2)F PlX=
3

~4, 0.55°005) + fe (o &) (055" g, (0S¥ (o sVt e (0-5) C0r8)E

= 0.9375

(iiD) Platteast & beads) = 1= [Pex=0) +PCx =1
w1 [0 + Y lo5X6:5)°]

= 016875‘

9 feo=§ K -321e
elsewhuoe

(=)
et fo0>0 B K & S;mdle

2

) 3 oy -

=7 Sak'xid'l =) => k—g] =] = %—[3 ~( 3)]-’
-3 -3
[:L +27T] Ny o L

3
) € &= = -— ®
(> phhex22) Siltgx . Ao &] =

' 50

Cii) P(x>1) -—f/'x dn = -ljé.[_v;/] = 13
!



3) The pd-f o exp dishibuton i given by
-f('ﬂ:o(é:ou, oL >0

mean, B= Y, =5 =D =V;

%
speRd= e &
bo '_'y “—x/ be
Ci')?("lZ‘O) ’-S—s'-e,sdx: %&SJ :_L;_._o-_-o'1353
L 5 Jyy 5

[Di s s
Cii) P(r<io) = 5-1-6,%&1 = __[éq/{] — |- = 0-3647
5 o

& 12, y
Ciii) p(Ioex £12) = S.ls.-g Bt
10

8(© Heswe M&h,[q =10 .4 =5

b g = '1""" %—-'10
p— = E—
5 S

() T} %=65 e

prI=-NH= pz>1) = P(RZFO - plo<z<))

=0, 5 -g)o') = 01581
GO X 2=75. z=!
p(z>N = 011581
(i) pe-1¢z<N = a7(0< z<1) = afCD =2(o 3413) = 0:68¢

A N0 ¢ ataderdd Acovﬁn} nanks (e than 65= 0.1587x1000
' = 158.7 o Is7

anove than 18 = 0:1S87x1000

~ 157
AT ~ blw §5 {0 15 = . 4386 x1000 S 683

—— A —




9Ca) OSimple Z}quhf A 39»;1#-, that has no foops ov no rnuttple <dgbs

A B
is called o strople %nafh : 7
[«

(ir) Rﬁulcm afffb"

A Wh tn  which the degee o e\;@g«\}o\tex % same, day k, ‘

s called a k-meaulwn_anapb.

&
Ciit) A zmb%'aoyhu; ((’}CV,'ED u;f (’t(le> 5 said 16 be &
/S;’onnmg /wb?mphe% Q} t% Vv, =

B

qu> AL f 3

I _ 2
; Thou exsks on -
o Both G &]CJ& have, 6 vediced. crmespordance b1 the VORI
& :
O'E)Oﬁ\q’&;%hqv{,q Cd.%b&. ’EQ' %.‘2. e
Fence ﬂ"“ﬂ ane. Tsomoaphic.-
o Both G & G e cubfc. graphs J

0 mppir?blwmwdices', AP pa?T, ¢ &R_D&>S,

Fe>8Q, FeU.

o agping 810 the edges {4, Fles Spu) L Sae} e sl arefd
£5,Fles S, (BEl e §Ta), 80} i Ts}  {eFe iR
$CEVes fR,a\, Scp}es §RS3



A th
In 18 Certiny W Q C.'u'a Nnamed Komﬁy’bmj’ a Nven Jbwed Named

Ple%d niven  wohich dividex c,c"ly thto 4 pantt — Q. banks of the VoL
ard § slardi. Thuw . (and onea, wene connected 1o eachothy
b\d T imdﬁu Citizons ?Mc‘cty posed a mblcwx—"b(y ;stcmfmg ak
any of the Joun Jond aneas, can we netunn o thak aea aitevcwwh‘?

each byidge exactn, once?’. Thts pooblem 5 KON as Kon[q,sbe?ry_

Bﬂdq& pavhlent.

/lfn\\,’é'/[(

: X

In 1136, Salu cmoﬂgz,wl the, pabent voithﬂwhetps{ a 3/10{% &

?owow soludion. Lenote 1he tand aseos ar A,B. F. & ax shown.

tn the diogaowly Construt & grefh by fmp’{'\; tha jounLand anas an

Joun voktees & 'Ibmidczu ar ecl%m conne
vwe note thod tn thus Tapha
P o d%uhda%%}—-dzgcq}:a by ey

tobich one Nt even. . M‘Y‘“P’\ dee't have an

Y
Lubn Cremit. Rence, TLEanot poibie to walk oveL

cachq the Aeven bridgcs exattly once & outuan 10 the ,gtwd-onj

ctinj Ao BEntices.
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’Po‘m‘l .



10 a) : :
Euliy Covewit - If thow i4 ¢ cireuik in E’ that contains all the edges

of G, thenthe civeudt 15 called an Culyr circeit n the graph G .
P& o
%E e, How, Pe@e,Rege,P & an Culvn civcuik.
¢ e, R
Hamilton sz cle: Ina amected 3&&(’\'\ % Y thoe 5 a cz e that

E%;..

contains all the vouttces o{ q , than thot C\icre ¢s called a Hamilton

C&dc\c 5 ed

e
é— LS - A ‘ B
: , i
. e Hene , Ae,,Be_:lCesbe‘*A 8 o Harmjlton tydic
k.
e
S S

PManoa Cymaphst A %mph which can be aiepaesented as oneplane

o which ed gea aneet cnxlﬁ o Vutces s called oo pPlanas

dJL(lwtng
guaph;, . L A

o) aith Griign Thecebun G, to g . Than et aysign o colown G to DR &
whtdﬁm&djdmg. CK F aru, ad {acent to DL E- So., let's anign
a coloun G to C K F. vodices A & P ane not cnd_(atent {6 S’ So,
WL can wtﬁn thu coloun ¢, to Lham , Wehave done the cmounmj

wibh Ov'\la 3 coloung. . Cwwomalic numbe 4 3.

’09 For tha Jirst desadion, camsidy) the ¢ P= L1} & t

:qU’
‘LQ: q|2:q> ) {‘3 :qq3=6,

tq:%, ts’:OO, t‘G:GD, t7=‘°v



_Stepl {,'j ® roinkmum for | =2 je,, tg =4 label The anc Cr. QDo f, .
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= &
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| S

e
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P=91.223)

s = 00,
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-
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P=412.34,6,5%
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ed 04 ¥, ko P, 2. (2.3.06.4),
P= 912,35 6, 7Y wbidh i dh vuer e /\'nslfl‘wq ) ko fy ae
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