Homework 1

Deadline: September 27th

Problem 1. Judge the properties of the following sets (openness, closeness, boundedness,
compactness) and give their interiors, closures, and boundaries:

(a) C
(b) €
(c) Cs={(z,y) |z >0,y > 0}.
(d) Ca={klk € Z}.

)

(e) Cs = {k~'k € Z).

Problem 2. For each of the following sequence, determine the rate of convergence and the
rate constant:

Problem 3. Compute the gradient and the Hessian of the following functions (write in
vector or matrix form, rather than entrywise), give details:

(a) f(x)=(aTx)(b"x).
(b) f(x) = 3ll|Ax —bf5.
(¢) f(x)=1log> ™" exp(a;x+b;).



