Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 4248

USN 20SCS/SCN/SCE/SSE/SIT/SIS/SFC/SAM11
First Semester M.Tech. Degree Examma ion, Jan./Feb. 2023
Mathematical Foundations of: Cbmputer Science
Time: 3 hrs. w . Max. Marks:100

X .
sing ONE full question from each module.

Note: Answer any FIVE full questions,

M‘&dule- d

a. Define vector space and subspace P, R (06 Marks)
b. Define linear transformation,’ gmci the linear transfornia‘ff%n of f:R* > R’. Such that
(1, 1)=(0, 1)and f(— 3 (3, 2) (07 Marks)

c. L 2 4), (2 =d»-5 2), (I, -1, -4, 0) and
= 37’ dependent in R*. ‘{j‘ 3 (07 Marks)

: OR

a. Define lmearly mdependent and linearly, dependent vectors. (06 Marks)
b. Define the terms basis and dimension. Find the dimension and basis of the spanned by the
vectors (2, "4, 2), (I, -1, 0),(, 2, 1)and (0, 3, 1)inVs(R). (07 Marks)

c. Let LLand%V are the subspaced R*generated for set contdining
Uu={0 1, 0 -1),(01 2 90,2 3 3 Y_:Kgé}}and
W= {(1, 2 % —2); 1% a; 2, 3 W

Find dim(U + W) and dlm(U AW).

\?2’”«,

s

a. Show that {1.11;1.113;2 :

(06 Marks)

(07 Marks)

(07 Marks)

a. Let and Y=|2|, {uw, w} is an orthogonal basis for
3
W =span{uf;u,}. Write Y as the sum of a vector in “W” and a vector orthogonal to “W".

(06 Marks)
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4 0
0 2| and
1 1
(07 Marks)
(07 Marks)
Module-3
‘ﬁﬁ 1 -2 ,4¢
e matrix A=|-2 -2%=2. (10 Marks)

4

ﬁf“?l

(10 Marks)

(10 Marks)

(07 Marks)

% ;‘Flt a second deggéWaboh y=ax’ -hbX +c in the least square sense for the following data
and hence estuna%%“y at x = 6.
x|1 [2.93. 14 |5
y 101213 [ 16 | 19

2 ! (07 Marks)
ﬁ“?g% OR
Given o
x-series | y-series
Mean 18 4. 100
SD 14~ - 20
andr=08 "

b o

Write the eqﬁatlon of lines of regression and hence find the most probable value of ‘y’ when

(06 Marks)
20f3
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b. Show that if ‘6 is the angle between the lines of regrcs&iﬁ;j?“then tan@=— 2t : (1 - j :
47 “?_»;4 r G, +C

i,

07 Marks
C. An experiment on lifetime ‘t” of cutting tool asdlffe nt cutting speeds V (umts)(are gwer)l
below : i
Speed (V) | 350 | 400 | 500 | 600
Life (t) 61 |26 | 7 |26 ﬁfm
Fit a relation of the form V = at® Zﬁi% 4 (07 Marks)
_{Module-5
9 a. A random variable X has the following probability function
x [0 1] 2 % 6 7
P(x) | 0 [ K [2K 2K” | TK*+K
B FodKk e,
(i)  Evaluate Px A
(i) P(3<x<6 “ (06 Marks)

b. A random VarlableX take the values —3, ~2»#1 ,0, 1,2, 3 such that P(X =0) =P(X <0)
and P(X=43)=P(X=-2)=P(X ——1)'=¢P(X )=P(X=2)=P(X=3). Find the

prObablhty dmtnbutlon (07 Marks)
C. 4 coins tossed 100 times and the followmg results were obtained. Fit a binomial
distribq‘t%x} for the data and test the goodness of fit (‘Uo, 9.49 for4d.f )
Number ofheads | 0 [ 1 |2 /3.7 4
Frequency 5129[36[25]5
L 7 (07 Marks)
10 a.
& (06 Marks)
b. A group.of boys and girls weg@g%wen an mtelhgeriqa%test The mean score, S.D. score and

numbersm%each group are w%ollofws

" Boys | Girls
Mean'| 74 70
fsD 8 [10

L n 12 107 =} o,
“_Ts the difference between the means of: the two groups significant at 5% level of significance
(to s =2.086 for 204.£). e (07 Marks)
C. A sample- analysm of exammatx“é‘nhresults of 500 students was made. It was found that
220 students-had failed, 170 had secured third class, 90 had secured second class and 20 had
secured first class. Do these figures support the general examination result which is in the
ratio4:3:2: 1 for the-- e,spéctlve categories (yg o =7.81for3d.f ) (07 Marks)

“.4

* % % %k %k
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