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Note: Answer any FIVE full questioru) choosing ONE fuU questionrtom each module.

: (2,0,1, 0) ,

(10 Marks)
(10 Marks)

First Semester M.Tech. Degree ExamiRdtion, July/August 2022
in a:r:i:

Mathematical Foundations f;Gomputer Sclence

Time:3 hrs. Max. Marks: 100
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Module-l
I a. LetS: {Vr,Vz,V3,Vq1Ue:jpbasis forRa,whereVr =(1, 1,0,0),V2

Vr: (0, 1,2,-l) and Va^:,(O;i'l;-1,0). If V = (1,2,4;:..2),compute [V]s.
b. Showthat the set S = {f''+,tr; t- l,2t+ 2} is abasislfurihe vectorspace P2.

OR
2 a. Find the eigen vsltres'and eigen vectors of the matrix of transformation T : R2 -+ R3 defined

as T(e1): (1,,2) dhd T(ez) = (3,2) . (10 Marks)

b. Find the metrixlof linear transformation ,*f :-Vr(R) -+ VzE) defined by
T(x,y,.,2),; '(i + y, y + z) relative'i,to the basis Br: {(1: 1, 1), (1,0,0), (1, 1,0)} and
Bz : {(1, 0), ; (0, 1)}. (lo Marks)

l::::::

3a.DefineaninnerproductSp..a!€..";ffi*d.ii,u,i,,,",p,oa'$ffipuceVandany
scalar C, prove that ,.'t":"''' : *:;f
(i) ll co ll: c ll u 

', 
"'r"- (ii) ll cr l[> 0 for cr * 0 ," .Ii

(iii) ll (o/B) ll< ll o,ll+,il B ll (iv) lfc+B'fl < ll o ll + ll P ll*i4 (r0 Marks)
b. Define orthogonqtr,Rrpjection. Prove tlr,.at an orthogonal setffi!'of non-zero vectors in Rn is

linearly indepen t and hence forms itie basis for the subspdCe spanned by the set S.

,,,, 
,,.'," llllllo;\ 10 Marks)

OR
4 a. Find the QR factorization of matrix

l-r o olttIr r ol
I I (lo Marks)
llllltt
Ll I ll

b. Find the least square solution of ftei$Stem Ax = b for

l+ o'l I z1rlllA: I 0 2l ,b =l 0 I and also determine the least square error in the solution of Ax: b.
I[r r_] L',j

(10 Marks)

5 a. Orthogonally diagonalize the matrix

[: -2 4l

l-2 6 2l

[+ 2 3)
' .' :1,, .

Module-3

I of3

(10 Marks)
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form e(x) : x? -8x,x, -5x;.inJo tlie"quadratic form with no crossb. Convert the quadratic

product.

7 a. Find the

b. Fit a

correlation co-ef, ffibnt and line of regressior,'$f
x 1 1.,;r,.,2 J 4 lt;ffi, '

v 5 3 8

.,,i'

on x for the following data:

(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

the significance

(10 Marks)
= 19.13 - 0.087y and

(10 Marks)

(10 Marks)

OR ar," "..l'"'

6 a. Find the maximum and minimum values ofQ6)'+" 9x! +axl+3x] subject to the constraint

b.

8a.

9 a. A

b.

,Module-S
function for various values of X:iable X has the,,ftilloWin ili

X.,a::' 0 1
,"rt:;2;.; 3 4,, 5 6 7 8

P(DO K 3k.''t yr'5k 7k ,.9k r1k 13k 15k 17k
: (i) Value ofk-.S$e : (i) Value ofk*.- .,u ii'' 

::.:..1ta,r

.#* (ii) P(x. 3).F > 3) , P(0. x -. 5).''*;0,,.' (iii) Find ctlh*l'ative distribution ftrnction.
(iv) Wha,tis the smallest va.lttp<i'f X for which P(X < x) > 0.5(iv) W-lmlis the smallest vahts<i'f X for which P(X < x) > 0.5 (10 Marks)

b. A cerrain ip3,{gti administered{o;qiiCh of 12 patients resulted in the following increases of
blood pressure:

5, 2, 8, -1, 3, o, 6, -2, 1,1,,,,p, 0, 4
Can it be concluded that flil*$i$jection will be, in general, accompanied by an increase in BP?

(to.os(v= l1)= 2.201)

ilir

,,**il';1"- OR
f 0 a. A random variabt$has thE following probability density function :

P(X)=lo"-.'o<x<l
I O ,otherwise

Solve"{'l(ry&lue of constant k (ii) Meart (iii) Variance (iv) F(0.5)

':::l:r: ::::::1

tli The followins data:

x.,' 2
a
J 5 6 7

t9 8 10 I2 11 13 t4

2 of3
(10 Marks)
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The following data give the number of aircraft agpfieffi that occurred during the various

6{
dalm ofla1*sbok.

Test whether the accidents are

IUse [i.os(v * 5) = I1.07 ] (10 Marks)
s$l&1"..\ s& a.
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