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(H13.1)
Consider the function f : R? — R? defined by
f(z,y) = (e" cosy, e siny).
(i) Show that f is differentiable and compute its derivative.
(i) Show that f is locally invertible around every point in R?.

(iii) Show that f does not have a global inverse.

(H13.2)

Let us consider the following system of equations:
¥ +4y* 4+ 922 = 1
r+y+z = 0.

(i) Show that this system can be solved uniquely with respect to y and z,

( ‘Z > = g(z),

in a neighborhood of the point (0,1/v/13, —1/4/13).
(ii) Compute ¢'(0).

(H13.3)
Let a € R, and define hq, ho : R> — R by

hi(z,y) = xcosa — ysina
and
ha(z,y) = xsina + y cos a.

We will write u = hy(x,y) and v = ho(x,y). Let f : R?> — R be a function from R? into R,
and let g : R? — R be defined by g(x,y) = f(hi(x,y), ha(x,y)). Prove that

(G2 + (o)) = (w0 + (G (o)
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