Math 4001/5001 Analysis 2
Homework Set 4

Fall 2023

Course Instructor: Dr. Markus Pflaum
Contact Info: Office: Math 255, Telephone: 2-7717, e-mail: markus.pflaum@colorado.edu.
Problem 1: Show that the map

X

R\ {0} 5 R, pes L

is differentiable at each point x € R™ \ {0}, and determine its derivative by computing the
Jacobian at each point. Is it possible to extend f to a continuous function on R"? (4P)

Problem 2: Let
07 if (x,y) = (070)7

Prove that g is everywhere partially differentiable on its domain. Determine all partial deriva-
tives. Where is ¢ differentiable? (4P)

Problem 3: Compute the Jacobian of the function

g:R?> > R, (x,y)l—>{

f:R3>=R3 (r,0,¢)— (rsinfcosyp,rsinfsing,rcosf).

(4P)
Problem 4: Define ¢ : R> — R by

Y, for (z,y) # (0,0),
g(@,y) =4 "=
0, for (z,) = (0,0).
Prove that g is twice partially differentiable, but that
a 0 a 0
0 0,0).
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Is g continuous at the origin? (6P)



