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First Semester M.Tech Degree Examinatio\n; Dec.2023/Jan.2024
Mathematical Foundation of Computer Science

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.

Module - I M| L C

Q.1 | a. | Define vector space and given an example. « 08| L1 | CO1

b. | Prove that : , - 12 | L2 | CO1
1) a0=0,forallainF
i) Ov=0forallvinv
iii) a(u — v) = ou — av, foraue € F and for all u, v in F
iv) ov=0=>a=00rv=0,aeF,vev.

OR

Q.2 | a. | If w and w; are two's ‘“spaces of a vector spage V(F), prove that their sum | 7 | L2 | CO1
o; and o, is a subspace of V(F). S,

b. | Define the following terms, ) : 7 |L2 | CO1
i) Linearly’ mdependent
ii) Basis‘and dimension

iii) Linear transformation.

c. | Ifu, v, w be vector spaces over the field Fand T;: v—o>w, T,:u—>vbe |6 |L2 | CO1
two linear transformations prove that T T, is a linear transformation
utow. :

. Module—2

| Q.3 | a. | Define orthogonality with t;;{ample and prove that x 1s orthogonal to y and 10| L2 | CO2
y orthogonal to z. 'If for the vector x = (1 2.3, y= («3 -6, 5)',

b. | Use the GramEchm1dt orthog onal process to .construct an | 10| L2 | CO2
onhogonormalsct of vectors from, the “hnearly 1ndependent set {xi, X2, X3},
where X1 5 g 1,0, x=(0, 1, 1) % =(1,0, ). ;

o l “ OR
Q4 |a.|Find tbe least——squares $0 n of the inconsistent system Ax =b for : 10 | L2 | CO2
b. 10 | L2 | CO2
x [1421]3|4]5
et 1613517
1 2 10 | L2 | CO3
QS5 |a. =4 3|
10 | L2 | CO3
b.
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OR
1 -1 10 | L2 | CO3
Q.6 Find a singular value decompositionof A=|-2 2 |.
2 -1|
174 7 8 10 | L2 | CO3
Compute the same mean and the co-variance of matnx 2 2 8 4.
e 1 13 1 5| «
Module -4 -~
Q.7 Define the testing hypothesis and the nine items of a sample gave. the 10 | L2 | CO4
values 45, 47, 50, 52, 45, 47, 49, 53,:51. Does the mean of these differ
significantly from the assumed meafi of‘ 47.52 -
Define goodness of fit for 22, § Mtributlon and the theowwedlcts the | 10 | L2 | CO4
proportions of beans in the four”groflps G, Gy, Gs, G4 should b¢ in the ratio
9:3:3: 1. In expt with 1600 beans the number in the groups were
882, 313, 287 and 118. Does the experimental result stipport the theory?
»‘% OR e
Q.8 Explain the analysis-of variance of one way classification. 10 | L2 | CO4
Two independent: samples of sizes 9 and 8 gave the sum of squares of | 10 | L2 | CO4
deviations from their respective means as 160 and 91 respectively. Can the
samples be regarded as drawn from the two-normal population with same
var1ance‘7 (leen Fo.0s(8, 7) = 3.73, Foos(7, 8) = 3.50).
Moduie 5
Q9 10 | L2 | COS
10 L2 | COS5
10 | L3 | COSs
Q.10
Hence evaluate I M os5dx.
LN X Ry ‘
% i
10 | L2 | COS

20f2 -




