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First Semester M.Tech Degree Examination, Dec.2023 lJtn.2024
Mathematical Foundation of Cori*puter Science

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIW full questions, choosing Oie fiuA question from each module.
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2. M: Marks, L: Bloom's level, C: Course-;*atbomes.

Module - t= M L C
o.1 a. Define vector space and given an eX&mple. 08 L1 col

b. Prove that : ; 3X ,."iriilxr'ri'

i) o0:0, for all cr in F 
.,,*^ #,"s :::::::":',,

ii) 0v:0 for all v in v r.+

iii) o(u - v) : cru * cr,v, fog1g$'€ F and for all u, t T.*h,
iv) ov: 0 =) g: 0 or v.=$# e F, v e v.

t2 L2 col

OR
Q.2 L. If ror and o>2 are twffiffinaces of a vector spagf V(F), prove that their sum

olr and rrrz is a subsm,ace'of V(F). ;.

7 L2 col

b. Define the fo lfu w$nflterrns,
i) Linearly,$r{qdpnendent

ii) Basis.fuf ffiinension
iiil Lineir tidnsformation.

7 L2 col

c. Ifu, v, w be vector spaces over thd*:'field F and Tr : v -+ *, T2 : u -> v be

two linear transformations pro.ve that TrTz is a{- i d.i transformation
utow. --" ;*- :"

6 L2 co1

.'*,* ,\u' Module - 2 ,r$'r11"

Q.3 a- Defme orthogonality with example and prove that x is orthogonal to y and
y orthogonal to z.r{f for the vector x : .(1, 2, 3)', y :r(+3;-6, 5)',
z: (0,5, 6)t hry"*ry=

10 L2 co2

b. Use the Grftffichmidt orthoffirl'" process to .=:=construct an
orthogonormalset of vectors fromthe'linearly independent set {x1, Xz, X3},

where xr = (1, 1, 0)r, xz = (0, l^lL)ts = (1, 0, l)r.

10 L2 co2

*-' ':.+u.OR

Q.4 L. Find the'ldast - squares so,"ffiffi

J4ol [,-l tr

A=10 ,1, o=l.o 
1..[r r] [tt]

1i uu..

bf the inconsistenf'system Ax: b for :

,01,.*Uu]l'',,'

1uddt ..r

=t:i:.I*

10 L2 coz

b. Find the St-lihc <ifbest fit to the diltiil
x I 2

a
J 4 5

Yr* ,:"* 6 J 5 7

10 L2 coz

Module - 3

Q.s a, Find the eigen eigen vectors of A =
t2
43

10 L2 c03

b. Find a Q nof 4 -

100.
110
111
111

10 L2 co3
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Q.6 a.

l-r
Find a singular value decomposition of o = | -,l,

LL

-1.l
2l

-r l

.:1.1+*-.
.l'::::i.;

,,}'
10 L2 c03

b.
,,'*.,,,,.I

Compute the same mean and the co-variance of q&'
. ltrl:::::

i.i \':"

-l't 4 , t-l

2 2 8 41.

_r 13 I s-l ,,

10 L2 c03

Module -*d Y*ln'

Q.7 a. the nftMitems of a samPle garHJ'he

values 45,47, SO,52,45,47,49, 53 6.|. Does the mean of tlesePdiffer

sionificantlv from the assumed me4ff.ryof,47.5? r, ss-

l0 L2 c04

b. Define goodness of fit for l,'.
proporti;ns of beans in the for*rymps G, G2, Gt, G+ sfou$ bgin the ratio

b :^3 :3 : l. In expt wigh lSti$beans the numbe1q"tfi" groups were

RR? 31 7. 287 and 118. Dob${the experimental resultj& rt the theory?
number .q Tne grouPs werE

resultJ& rt the theory?

10 L2 co4

OR

o.8 a. way clqqsificatlgn' 10 L2 co4
b. Two independenft: rf sizes 9 and 8.ffie the sum of squares of

ive means at 1'6p..#h 91 respectively. Can the

m from the tw$normal population with same

les of sizes 9 and

deviations from
samples be as drawn from the population with same

variance? (C
I

iFo.os(8, 7): 3.73, Fuos(E 8) = 3.50).

10 L2 co4

-s
o.9 L. rier q 10 L2 cos

b. Prove that

10 L2 c05

[s.,i:'n; OR .iq]* .t

Q.10 a.
f, '{' d

Find the Fourier tr&lsr-orm of f(x) = 
t'_;,'' i I i: i

,. $k -"q.. ?'
@".,..J . {il '::r. ?xcosx-sinx -'j , ,

Hence evaluate l--- , cos+tlx. j'ii
J -J " &1

I ,{- 0 ^ {s" HF '- **s::

-.*."1u 10 L3 CO5s

b.

.--.-=-.=:-=-
"rl

Find t ffiurier cosine traffiffi of f(x) = ;-. Hence derive Fourierq-w* I +.I-
1 -aiF.* -rd- ',,,

s*ne+ransform of d(\) -=,.-.r--:r. fup;t',,'n.r,.",' 
,-^" ,, -{ + x- :::'i'

:ri::rrA

' !i;,.,, e\

.,- ,#t'*'""" ;S

t0 L2 cos

,:fi,!k * * *

.!tli*r$i:i,

l1',r.S":l;i

r:id$U. '
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