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Exercise 1
Let

x2 +y2

X3 — y3
) { i (x,y) # (0,0)
0 if (x,y) = (0,0)

Find %(0,0) and %(0,0). Show that f is not differentiable at (0, 0).



Exercise 2 o o
Let Q) be an open bounded and convex set in R” and f : QO — R" be a C1(Q).
Show that there exists M > 0 such that

[1f () = fFWI < Ml[x —yl|
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Exercise 3
Find the critical points of f(x,y,z) = x> 4+ y? + z% + 2xyz and determine their
nature.
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Exercise 4
Let f : R> — R? be defined by

flx,y) = (x> — y?,2xy)

(a) Show that f is one-to-one on U = {(x,y: x > 0)}.
(b) Find V = f(U).
(c) Find Dy1(0,1).
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Exercise 5
Show that the equations
xy? + xzu +yo* =3

wyz + 2xv — u?v* =2

have a unique solution (u,v) = f(x,y) = (fi(x,y), f2(x,y) near the point
(1,1,1,1,1) and find Dy(1,1,1)
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