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First Semester M.Tech. Degree Examirutirrr, Jan./Feb .2021
Mathematical Foundations gf;$omputer Science

'n 
{!1']\ *

Time: 3 hrs. r',i 'i.i, Max. Marks: 100

find an x in R.2 whose image
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Note: Answer any FIVE full questions, choosiig ONE futl question froh":euch module.

Module-l
I a. Deflne linearly independent und tine, ent vectors i

Show that the vectors v1 = (1,,,,.13; 4), vz: (2, -1, -5, 2); vt = (1, -1, -4,0) and
vq = (2,1, 1, 6) are linearly Oeffident'in n46;. (06 lvlarks)

b. Define the terms basis and.Simension. Find the basis for the subspace W spanned by

{vt, vz, Vr, va}.

Ir] [6-1 121 [-+l
v,=l-31, u, =l zl, V3=l-zl , uo=l-al

Lol L-,J L,l Lrl
Also find dime,frsic,''ft'bf W. 

,,,,,- 
-ft,, 

^ (07 Marks)
c. Define linear tlaff$formation. Linear tranpfiifmation defined by T:R2 + R3 by T(x) : AX,

under T is b. ,,,,,,,,.,.' , ,'* ,-",-

'r"' : ,, 0$.p.ii* '

a. Defure vector space and iubspace.

underTisb.:::::.:::::::::...:::..,,,i.,\'..'1.....

b. Define the termp-or,o;dinate system. Find thecoordinate veetor.,{i]s of x relative to the given
basis 

:l-rl [--rl lz1 l-slr r _l ^l "_[ .t I I

b, =l-1l,br-l - l,u3-l-.1, *=l-91 (07Marks)
ttttttttL-31 Le.l 14) L6l

c. rne iit'n : {1 j t', ! I t2, I + 2t + t\ is a basis for P2. Find the coordinate vector of

.,.-P(t)t 
| + 4t+ 7t2 relariv"d& B. Also test the linear independence of the set of polynomials.

(07 Marks)

nfoOute-Z
a. Veriff that {u1, ui} is an orthogonal set, and then find the orthogonal projection of y onto

span {u1, u2}.

l- r I l-- il I-- rl
u, =111,,,=l , l,r=l o | (o6Marks)

Lo.l Lol Lrl
I2l l-21 [r ]

b. Let ,, =l 5 l,*, =l t, 
| 
*o y=lz I {u,, uz} is an orthogonal basis for

L-,l Ir] L,l
W = span {ut, uz}. Write y as the sum of a'vector in W and a vector orthogonal to W.
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(07 Marks)



[3 rl
c. IfA=16 zl.ri"atheQRfactorizationofA. ....'11 

' (07Marks)

[o 2)

OR

4 a. Define orthogonal basis. Show that {u1, uz, ur} l.sqoilrrogonal basis for R.3. Then express x

as a linear combination of the vector u1, u2, u3.

l-rl l--rl I z1 I- s II'r 
,,=lo-1,u,=l ,1,*=l--l (o6Marks),, =lo | , 

''L,l L,l L-rl Lrti
b. Find an orthogonal basis for the cdn space of the matrix

t-r -s itl-t11 r I I| ' I using Gram-schmidt process- (07 Marks)

l-r s -21tt
L3 -7 8l

T. ,, "'a-'l l-I-lIr -z) [, Il-1 2l ll l

c. FindaleastsqfiiFeiolutionofAx=bfo1..A=l n- ; l, O=l-Ol (07Marks)

lt s l l2lLo L - J

I -"rr

ModuIe-3
5 a. Make achange of variable *=;frijthat transforms,fu q-uadratic form,)i -8x, x, -5x] into

form with no.,,9, nroduct term' 
.'l*;, + 14r . - 

, 
., 

::' ' (10 Marks)

ular value:dguomposition of A=,-,ll '^'l wittl,eigen values of ArA are

' lliih' l):

1.,i .,' .i*',* )lDP 
!:.:

6 a. Find:
i) Maximum value of Q(x) subjec.t to the consffaint xrx = 1

ii) l"$Uiiit vector u whelg maximum is attaiiiod
ii,l h; ;u;ilr; gI O(t)' subject to ,t.}e tonstraints xtx = I and x', : 0. Given
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' 'dfi;i'tt='il| 
r !i1:

Q(x) = xl + x'r- 101, x, (10 Marks)
.r iilrr n .. : ^
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\\--l -r ., ,*[lF, 1 .f;:;

,'Tiiree measureme@ #. made on eactu$b-'f"four indiv_iduals in a random sample from a

,*r--@ervation,,r$rs are ,. =Lil, x2 =Iil ., :[i], ,.- =[l

Compute th6''sample mean,and*the covariance matrix. (10 Marks)

:

'1**,,u',1"' Module-4
7 a. Compute the coefficie:-rt$f correlation between X and Y using the following data:

,:::::;.,:r:.rif Y: 8 12 15 17 18 20
,r,,..: ',, ' (06 Marks)



b,
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A study of prices of rice at Chennai and Mumbai gave the following data:

Chennai Mumbai
Mean 19.5 17.75

sD t.1s 2-5.{"^

Also the coefficient of correlation between the two i S -B$imate 
the most likely price of

rice (i) at Chennai corresponding to the price ffi:,I8 at Mumbai (ii) at Mumbai

corresponding to the price of .17 at Chennai. .,',,,,,,' 1,, (07 Marks)

Fit a curve of the form y : axo to the followinE d@and estimate y at x: 12'

x : 20 ,6 ';1.0' 11 14

'.. ,.' (07 Marks)

Find the angle between the two linesdregression. (06 Marks)

Fit an equation of the form y = 4o+ 4!ttj 129&@
, , l)::r.

n.dafe:"'xt * dzxz to the glve

Xr I ) a
J 4

Xz 10 1 2 J:

v t2 18 24.11 30
(07 Marks)

their *.uns with N = 10, Ixf = 96,

= 60, IX,X: = 40. Calculate the multiple

(07 Marks)

c.

y: 22 ,.\ -'"720 89 56
,t!r:::. .y"''r:::,,,

.- oR
8a.

b.

c. Xt, Xz, Xr are thr#,iariates measured from

zx1=160, Ixl :i'40, IXrXz : 60, I,4I,
correlation coeffrcient R1.23 ,-":,:::.4'i'

,',;,, ModUle-Slriiil;

9 a. If the random variable X takes the values 1,2,3 and 4 such that 2P(X = l) : 3P(X :2) :
p(X, ,J] 

j''5r1x : 4). Find the probaliility distribution mid'?(l < X < 3) and P(X > 3)
[.",;.=:',rf 

i,,:,:], ,. (06 Marks)

b. A continuous random variable,X has a p.d.f qx) =-$?i-*, X ) 0. Find,X, mean and.variance.
:, ,{i ,, (07 Marks)

c. Fit a binomial distributioil# the followin g datg and also test the gbt5,dness of fit.
''if';'*. Q | 2i,,,.-$.r""'4 5 6 Total',

,, , f: 5 18 g8^it12 7 : : ,

To find the bino,nriai distribution N(p.+-d*l which fits the'given data, (X3r, (, :2) =5.99).

' 'r'' ". (07 Marks)

OR
ing data represents the-biological values 6'.i otein from cow's milk and buffalo's

milk ai a cert;in level.:':'rr'''' cow's''tni'lk 1.82 2',p2 '1.88 1.61 1'81 t'54
;:' Buf.f$lo's'milk 2.00 1.83 l-86 2.03 2.19 1'88

,,,,,,*ii -in. ir irre 
^1yJug6 

values of protein in the two samples significantly 
^j]Ttt

::

b.

,(to.os (v : i0): 2,t37l' (06 Marks)
,'iir;fo[o*irrg aM,gir. the number oiair craft accidents that occurred during the various

days of a wep\rgJ J vr s YY vwrt' 
I^ - 'f ', ao \l/orlDaYs: I Uon Tues Wed Thu Fri Sat

No. of accidents: | 15 19 13 12 16 15

Test whether the accidents are uniformly distributed over the *t.k (X30, (

i Sat

uniformly distributed over the *r.k (xi o, (v = 5) = 1 I .07 ) .

c. The probability density function of a variable X is
:')' X: o I 2 3 4 5

Find k and P(X'< 4), P(X > 5), P(3 < X < 6)

6
13k

(07 Marks)
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