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Note: Note: (a) All questions are compulsory.

Jor solving problem.

Q.No Question Marks

3+2

Q1 (a) Explain why data is essential for Machine Learning. How does the natufe
data influence the choice between supervised, unsupervised, and rej
leamning? Give one example for each.
(b) Define a field and its main properties. Give one numerical example §
closure and existence of inverse elements.

Q2 {a) Define a vector space and list the axioms that must be's satisfie or a set to CO2 2+3
qualify as a vector space. 2

{b) Consider the set

: ' S= {(x,y,z)E]R3Ix+y

Show that § {s a subspace of R3.

Find a basis for S and determine its dimensio

Q3 {a) Define linear independence. Explain h,c‘,lps-‘ in identifying redundant cO2. | 243
features in datasets. )
(b) Determine whether the follow;

your answer.

Q4 (a) Explain the concept of agonalization of a matrix. Under what condition isa | CO3 [ 243

arfd eigenvectors of
=¢ 7
2

correspondmg frix P such that A=PDP"L,

Qs a) Machin ling is a subset of Data Science. (T/F) - COt1-3 |5
b) In a ﬁeld, aVery non-zero element has a multiplicative
The, process of expressing a vector as a combination of basis vectms is called

d) The zero vector is always linearly independent. (T/F)
The number of vectors in a basis is called the of the vector space.

f) A set of vectors is linearly dependent if at least one vector can be written as a
of others.
g) A matrix is diagonalizable if it has enough linearly eigenvectors,
| b) The determinant of a diagonal matrix is the of its diagonal entries.

i) In a linear transformation T', T'(au + bv) = aT(w) + bT(v). (T/F)
j} Bigenvectors corresponding to distinct eigenvalues are always
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