COLB866: Foundations of Data Science (IIT Delhi, Semester-I-2017-18) Quiz-1

Name:

Entry number:

There are 2 questions for a total of 10 points.

1. Answer the following questions:

(a) (1 point) State true or false: For every matrix A € R"*¢ there exists a matrix of rank at most k
such that ||A — B||r < %.

(a) False

(b) (4 points) Give reason for your answer to part (a).

Solution: Consider the following counterexample. Let A be a 5 X 5 unit matrix and k = 2.

We have H’f‘/% = /5/2. On the other hand, for any matrix with rank at most 2 we have

1A= Bllr > [|A - A|lr = V3.
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2. Answer the following questions:

(a) (1 point) State true or false: For every matrix A € R"*¢ there exists a matrix of rank at most k
such that ||A — Bl|2 < HA%.

(a) True

(b) (4 points) Give reason for your answer to part (a).

Solution: Let o7 > o2 > ... be the singular values of A. We will use results proved in the
class. Let B = Ag. Then we have: ||[A — B|j3 = 07,,. So, we have k- [|A— B|j3 = k-o7_,.
This gives the following:
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So, [|4 = Bl[» < 1ZL=.
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