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Note: (q) All questions are compulsory.

(b) A scientific calculator is allowed.
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Ql (a) Explain with an example how closure under addition an%clo
under scalar multiplication ensure that a set qualifies as a ve Q\\}@

(b) Check whether the following vectors in R3are li Qi'ly
independent: ;z.ﬁ;

u=(1,-20),v=(3-61),w }(z ‘%}3;’“

%
Show all steps clearly. Q;?&k M,

2%

2+3

concept of a subspace? Provide on%e
(b) Let

S= {(x,'yl %*]Qx y+z—0}

(i) Show that S is a subsp g,‘.e of R
(ii) Find two lmeérlygndepénéént vectors that form a basis for S.

Q2 (a) What is the span of a set of vectorsf{q{it%fpaﬂ related to the
B,

COo2

2+3

Q3 (a) Explamt ggeon{%ﬁ'lﬁ meaning of a basis. Why does choosing a

different bégls chgnﬁe the coordinate representation of vectors?
(b) Let & “5"?’%

'\1{% ! T(x,y) = (2x ~ y, xi3y)
(’{ ind Trlx representation of T.

\(11) b{ppute T(3,-1).

-~

Cco2

2+3

Q™ (a)@e__ﬁne an invariant subspace for a linear operator. Give one
e éXamme of an invariant subspace of a 2 X Z matrix.
(b) For

o

(iii) Decide whether A is diagonalizable.

(i) Find the eigenvalues. (ii) Find one eigenvector for each eigenvalue.

COo3
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Q5

(a) Explain supervised, unsupervised, and reinforcement learning.
Give one real-world example for each.

(b) Why is Machine Learning useful for solving complex real-life
problems? Give two reasons.

CO3

3+2

Q6

(a) K-Means Numerical:
Given points (1,1), (2,1), (4,3), (5,4)and initial centroids

€1 =(11), ¢ = (54),

perform one full iteration of K-Means (assighment + recompute
centroids).

(b) Explain the working intuition of Naive Bayes and Decision Treep.
classifiers. '

Q7

a) A matrix with distinct eigenvalues is always diagonaliza lii:( /
b) K-Means clustering is an example of supervised learging. (TVf
c) Every subspace must contain the zero vector. (T@‘*‘é‘%\ &

d) The zero vector cannot be part of a linearly i d% ?ﬁ en& Set. (T/F)
e) If Av = Av, then v is an eigenvector of A(FQ %%ié *

f) The number of vectors in any basis is th€x, % “*,0f the vector
space. Gy '

R
g) A set of vectors is linearly depe de t"ito%%uector can be written as
a of others. f%?;'\\;?

h) In Naive Bayes, features afe:q

sugned 0 be conditionally
i) The determinant of a {gjaigglzé‘atzm is the of its diagonal

entries. \K\f Lk
i) In a field, every:non-zero.element has a multiplicative
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e
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