50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 4248
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First Semester M.Tech. Degree Examinatioﬁ, June/July 2023
Mathematical Foundation of Computer Science
Time: 3 hrs. Max. Marks:100

'(lk) Ify= [7},@@ u

Note: 1. Answer any FIVE full questions, ¢hoosing ONE full questioriﬁbhi each module.

2. t-distribution table and ’ —dis{(ibution table allowed.

;’%Module-l
(1) Define the terms subspace nd linear span of a set.
(i) IsSand T are subspaces ofthe vector space V(F) then SAT isa subspace of V(F).

(10 Marks)
(i) Define the terms lme&rl*y independent of a set qnd coordmates
(1) Let S= {Vl,Vz,V3, :} be a basis for R*. | T
Where vi =(1,0,0,0), v2=(2,0,1,0), vs=(0, 1,2, -1) and v4 = (0, 1, -1, 0).
Ifv=(1, 2, -6,:2)..Compute coordinate vector of v. (10 Marks)
H OR
(1) Beﬁ&e the terms basis and dimension.
(1) Fmd a basis and the dunensmn of the subspace,
a—3b+6¢c e
S5a+4d .
= :a, byeydiare real (10 Marks)
b-2c—-d >
5d W
(1)  Define a linear transformation.
(i) Find the‘matrix of linear transformatlon
T : Vo(R) = V3(R) defined by .
T(x, y) = (x+y, X, 3x-y) relative:to the basis
B, = {( 7;;],:) (3, 1)} and B, —«{(1 1), (1, 1, 0), {10y 0)} (10 Marks)

(i) " Define the terms mner product and o

set. Also write y as the sumy oftwo orthogonal vectors. (08 Marks)
Wy’ 1 00
. o o : 10
Find the QR factorization for the matrix A = —_—. (12 Marks)
1 1 1

lof3
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OR
Using Gram-Schmidt process, find an orthogonal bqgisQ V;nW = span{Xj, Xz, X3} in R3 if
1 8 0 o b
x,=[2|,%x,=|1]|and x;=|0]. (10 Marks)
0 6 1

Find the equation y=f,+p,x of the least sq%res line that best ﬁts the data points (2, 1),

(5,2),(7,3)and (8, 3). (10 Marks)
Mgdule-3
Diagonalize for the following ma%
6 -2 -1 &,
A={-2 6 -1}. (12 Marks)
-1 -1 5 Sy
(i) Define constraiﬁedﬁptimization'
(i) Find the maximum and minimum Values of Q(x) = 9x? +4x] +3x2.
Subject to the constramt XX =1. A (08 Marks)
5 OR
S, 4 11 14
Fmd the singular value decomposma% of A= g 7 2 b (20 Marks)
¥ 4 - . s
Module-4._
Fit a parabola of the form = a+bx+cx to the following daﬁa ﬂsmg method of least
squares : : :
x|[0]1]2]3 |45
yl1[3]7] 13421 |31 & "o
Also estimate y-at’x = 6 (10 Marks)

Find the correlation coefficient an ythe regressmrr lmes of y on x and x on y for the
following, data : {
x| L127]3]4]|5 R
y|215]|3|8]7

- (10 Marks)
OR
- Fit a non-linear cutve of the form y=ae™ to the following data from the method least
squares. R
x |1 9 12 b
y |10 15 [ 21 -
(10 Marks)

If 0is the acute aﬁglé between the two regression lines, then show that

- o0,
tan 0 =(1 = )( —— 2]. Explain the significance of the formula whenr =0 and r = +1.
o, +0
i Y

(10 Marks)

20f3
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Module-5
(i) Isthe function defined as follows a density ful:»::,tlon‘7

f(x)z{e"‘ x>0

%

0 x<0

(i) If so, determine the probability that the. variate having this densny will fall in the
interval (1, 2)?

(iii) Also find the cumulative probablﬁﬁywﬁmctlon F(2)? e

(iv) Find E(X?) and E(4X2) o (10 Marks)
A set of five similar coins is tossed 3f@tmes and the result is;..
No.ofheads [0 |1 |2 |3 '
Frequency |6 |27 |72
Test the hypothesis that the

71| 32 2
di %a follow a binomial d1str1but10n at 5% level of significance.

e

& (10 Marks)
OR
A random variablé* X‘@las the following probablhty mass function :
X 0 6 |Fe=n
P(X) | 0], 2K% e 7K2+K
Find: &,

(i) The. va?ue of K
(ii) » P%X <6),P(X=6)

(i) P(0<X<5)

(iv) F(3) é ¥ s (10 Marks)
Two horses A and B werw@ested according to the Wme (in seconds): to run a partlcular race
with the following resuits
Horse A | 28
Horse B
Test whether

29 34
29

(10 Marks)




