Problems for Lecture 6 DRE 7017 Mathematics

Exercise Problems

Problem 1.

Let S = {(x,y) € R? : 22 +y?> < 1}, and let T = {(z,y) € R? : zy = 1}. Sketch the regions S and T in the plane,
and find the boundaries 0S and dT. For each of the regions, determine if it is open, closed, bounded, compact.

Problem 2.
We consider the function f : R — R given by

_ Jwsin(l/z), x#0
e

Show that f is continuous at 2 = 0. Is f differentiable at = 0? Is f a C' function? What about the function
g : R — R given by

_Ja?sin(1/z), x#0
g(z) = {07 =0

Problem 3.
We consider the function f : R? — R given by

zy(z®—y?)
r) = 4 ety (z,y) # (0,0)
J@) {07 (z.y) = (0,0)

Show that f is a C! function, and compute its Hessian matrix. Is it a C? function?
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