o Clearly indicate each excrcise and ﬁh&wmlpmﬂfnw an:
possible,

e Usoe different pieces of paper for solutions of different exercises.

e Read first the whole exam, and make a strategy for which exercises you attempt first. Start with those you feel
comfortable with! The exam has a total value of 13 points.

Exercise 1: Let f:R? 5 R be defined by

o) 0, . (z,y) = (0,0)
Ty — -
4 EH, (z,y) # (0:0)-

1 (a) (0.5 points) Do all directional derivatives of f at (z,y) = (0,0) exist? Evaluate the directional derivatives
whenever they exist.

(b) (0.5 points) Caleulate Dy f and Dy f at (z,y) # (0,0).
(¢) (0.5 points) Show that D; f and D, f exist at (z,y) = (0,0).
(d) (1 point) Is f differentiable at (z,y) = (0,0)? Justify your answer.
() (0.5 points) Is f continuous at (z,y) = (0,0)? Juétify your answer.
wints) Show that D,D, f and DD, f exist at (z,y) = (0,0), but that they are not equal there. What does
tell us about the differentiability class of f?

 2: (1.5 points) Let g : R? - R? be defined by the equation g(z,y) = (z,y + z?). Let f : R> — R be defined as
P 0 (z,9) = (0,0),
o) =< g
Y sy @900,

directional derivatives of f and g exist everywhere, but that there is a vector @ # 0 for
e of h in the direction gf u, that is Dh(0)W, does not exist.

by the equation
f(@y) = (@ - v* 2zy).

f(a,b), then

use the fact that if f(z,y) =
a contradiction.]







