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Note: (a) ALL questions are compulsory. a ‘i v’
A
(b) Scientific calculators are allowed. PRV 4

(c) The candidate is allowed to make suitable numeric assumptiqgi\}v,hérever required.
¥

i e
Q.No | Question N CO | Marks
Q1 | Consider the following sets of vectors: \ CO-1 5

(1)) (8
((5)- (Gt}

( ) Are the sets of vectors Ji {kne}r\/y mdependent?

(b) Descrlbe the span /Q_ﬂea(g set. - :
Q2 | Determine a basis fro%)é}followmg vectors for R: CO-1 5
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Q3 | Let \M’ba t)he’ subspace spanned by the given vectors: CO-2 b
N A 0 0
S _ | —6 d |0
<& W = g | oand w2 = |3
< ’/\\%‘{ b -3 3

A
/\\;‘“ (a) Find the orthogonal complement of W.
(b) What is the dimension of W'?

Q4 | Consider the following 4 x 2 matrix: CO-3 6
11
-1 1
A = 11
-1 1

Apply Gram-Schmidt process to the column vectors of A.
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Q5

Let B be the given 2 x 3 matrix:

1 -1 1
1 -1 1

{(a) Determine the singular values of B.

(b) Compute singular value decomposition (SVD) of B.

CO-3

Q6

A tech company tracks the weekly usage time, in hours, of two
software tools, Tool A and Tool B, by two of its employees:

Features | Employee 1 Employee 2 N
Tool A 6 9

The company wants to reduce this dataset to a lower-dimen 1&&1
representation while retaining most of the variance. Petforth prin-
cipal component analysis (PCA) on this dataset to afiSwe

(a) Compute the covariance matrix S of the c@nt@re data X.
(b) Determine the eigenvalues and e1genvei<b;s :S’f S.

Tool B 12 7 oo, \,_‘v

{¢} Form the orthogonal matrix P usin\g\tﬁe eigenvectors of S.
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