Linear Algebra and Calculus Exercises:
Part 1

CSCI 567 Machine Learning
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Instructor: Vatsal Sharan



MULTIPLE-CHOICE QUESTIONS: one or more correct choices for each question.

1 Linear Algebra

Q1 Which identities are NOT correct for real-valued matrices A, B, and C'?7 Assume that inverses
exist and multiplications are legal.

AB) ' =B14!

Q2 Suppose X1,...,xy are all D-dimensional vectors, and X € RV*P is a matrix where the n-th
row is X, . Then which of the following identities are correct?

(a) XTX =30 xpx,)
b) XTX =N xTx,
() XXT =N x.x)

(d) XXT = Zr]yzl X, X,

2 Calculus

Q1 Suppose a € R™*! is an arbitrary vector. Which one of the following functions is NOT convex:

(a) f(x) =221 |l
(b) f(x) =221y aiw;
(c) f(x)= MiNe (1 . n} Gii
(d) f(x) = 2is; exp(@i)
Q2 Which of the following are correct chain rules (g, ¢g1,. .., gq are functions from R to R)?
(a) For a composite function f(g(w)), 3—5) = %%'
(b) For a composite function f(g(w)), g—f; = % + g%.
(c¢) For a composite function f(gi(w),...,gq(w)), g—qu = (%%, e %%).

(d) For a composite function f(g1(w),...,gqs(w)), g—qf} =5, ggfi ‘gij.



Q3 A function f : R®*! — R is defined as f(x) = x ' Ax+b'x for some b € R”*! and A € R™*",
What is the derivative % (also called the gradient V f(x))?

Q4 A function f: R"™! — R is defined as f(w) = In(1 + e~™ *) for some x € R"*1. What is
the derivative 2£?

ow
(a) _1+XVTX
(b) —oem=
(€) s
(@) ——=

Q5 For a differential function f : R®™ — R, which of the following statements are correct?
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