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2. Define f : R? —» R by

0 if (z,y) = (0,0)
f(x’y) = z? .
{ ;41%2 if (x,y) # (0,0).

d
Prove that —i((), 0) exists for all directions w € R |jw|| = 1, but that f is not

w
differentiable at (0, 0).
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1. Define f : R2 — R by

fla,y) = V]zyl

a) Prove that f is continuous at (0,0) but is not differentiable there.

3}
b) Prove that there exist directions w € R2, [|w|| = 1, such that B—f((), 0) does not exist.
w
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3. Define f: R? —» R by

Prove that f is continuous at (0, 0), that both partial derivatives exist there, but that

[ is not differentiable at (0,0). 2
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4. (Bonus) Let
A={(z,y) €R* | 2> 0and 2* < y < 32%}.

Suppose f: R? — R is a continuous function such that
(i) f=z,y) =0 for all (z,y) € A°,

(ii) f(z,2¢*) =z for all z > 0, and

(i) 0< f(z,y) <z forallforall 2> 0,y € R.

Prove that all directional derivatives g—f—(0,0) exist and are zero, but that f is not
w
differentiable at (0,0)
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