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(H12.1)
Compute the derivative of the function f : R* — R* defined by
f(z,y,2) = (zsin(y) cos(z), z sin(y) sin(z), z cos(y))-
Solution.
We have
sin(y) cos(z) xcos(y)cos(z) —zsin(y)sin(z) \
Ji(z,y,2) = | sin(y)sin(z) xcos(y)sin(z) zsin(y)cos(z) | .
cos(y) —zsin(y) 0 }
Since all the partial derivatives are continuous it follows that f is differentiable and that
f(@.y,2)(h) = Jp(z,y,2) - h,
for all h € R, [ ]
(H12.2) Let f : R2 — R be defined by

Prove the following assertions.

(i) The partial derivatives d;f(0,0) exist for j =1, 2.

(ii) The directional derivative D, f(0,0) does not exist if v is not a multiple of the stan-
dard unit vectors ey, es.

(iii) The function f is not differentiable.

Solution.

(i) We have
f(0,0) = Jimy === == = i g = 0
and £0,h) = £(0,0) _ 0
2(0,0) = Jim === =—— = |im 3 =0

(ii) Let v = (v1,v2) be not a multiple of a standard unit vector, i.e. v; - v9 # 0. Then

f((0,0)+hv) = £(0,0) _ 1 hoy-hve 1  wiuy
h h h2i+h2E b vl+0d

and therefore
li f((07 0) + hv) — f(07 0)
im
h—0 h

does not exist, since vy - vy # 0.

(iii) Since it is not the case that every directional derivative exists in (0,0), it follows by
Proposition 9.21 that f is not differentiable in (0, 0). ]

(H12.3)

Let n € N, and let D C R* be open. Let f : D — R be differentiable at a € R*. Let
v EeR,

(%1

v= :

Un,
Prove that

n 8f
DU = * U;.
f@ =3 5@

Solution.

By Propositions 9.21 and 9.28,

Duf(@) = f/(@)(v) = Jr(a) v
50 = (L@ ghw).

N9

We have

Thus
Je(a) v

, (a) - v;.



