The Derivative of a Function from R™ to R™ - HW Problems

1. Letf:R? > Rby (x,y) = +/|xy|. Show that f is not differentiable
at (0,0).

2. Let g:R™ - Rwhere |g(x)| < |x|%. Prove that g is differentiable
at (0,0, ...,0). Hint: Figure out what Dg(O0, ...,0) must be and then
show that it works.

3. Letg:R - R?by g(x) = (g;(x), g(x)). Prove that g is
differentiable at a € R if and only if g; (x) and g, (x) are and in that

case Dg(a) = (?i Ezg

lc1] < \/C12 ‘|'C22 = |(c1, )| £ leg| + |eo]
lcp| < \/C12 ‘|'C22 = [(c1, )| < leq| + ezl

). Hint: For any point (¢, ¢,) € R?,

4. Letf(x,y) = X%y if (x,y) # (0,0)

x*+y*
=0 if (x,y) = (0,0).
Determine if f(x, y) is differentiable at (0,0).



