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. Find all functions f, such that
0
aff(x, y) = 2zy° + e siny,
x
0
a—;(w, y) = 32%y% + e®cosy + 1.
Obviously,
f(x,y) = 2%y’ + " siny +y + C.

. Find the directional derivative of the above function at point (0,0) in direction v = (2, 1).

%v(o,O) ~ Jim f((070)+f2v) — £(0,0) :’lli%4h5+e2hsin2+h+0—c C042.141-3
. Examine the differentiability of:
22— 12
a) fag)={ Var gy PN 00

0, for (z,y) = (0,0)
Obviously apart from (0,0) there are no problems. We first check partial derivatives at (0, 0).
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So the candidate for the derivative is A(h,, h,) = 0. We check the limit
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So the derivative exists and D fo,0)(he, hy) = 0.

b) f(x1,...,xk) =@l + ...+ 23,
Obviously apart from (0,0) there are no problems. We first check partial derivatives at (0, 0).

d VO+ ... +h2+...+0-0
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So the candidate is A(hy,...,hx) = h1 + ... + hx. We check the limit

. VR4 .o+ hi—0—(h1+...+hg)
(h1seeshie)—(0,...,0) V4. R ’

but the limit does not exist hy = 1/n, ha = ... = hy = 0 we get 0, but for hy = 1/n, hs = —1/n,
hs =...=hi =0, we get 1.
So the function is not differentiable at (0, 0).
sin zy
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Here we need to check what happens for (zg,y). We first check partial derivatives.
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Thus the candidate for the derivative is A(hy, hy) = hy + xohy. We check the limit.

y |f((20,0) + (ha, hy)) — f(20,0) — A(hy, hy)|
1im
(hashy)—(0,0) |(ha, hy) ||

::I?()—O:CL'Q.

51 hy)h
ﬂ@%ﬁi_%_m_%%
Y

m
)—(0,0) NGRS

It does not exist for xg # 0, but for h, = hy = h — 0 we have

= li
(hamhy

sin(hzo+h?) i
. Sneoth) — wo —h—xoh 1 . (sm(hxo—i-hQ)_hmo —1—x0> = 00,

h—0 V2h V2 P h2

if g # 0. For zp = 0 we have

lim |sin hyhy — hyhy| _ lim sinhghy — hyhy . ha o,

(R shy)—(0,0) hy /h%Jrh% (B hy)—(0,0) hahy /h%Jrh;

as a product of a function converging to zero and a bounded function. So it is differentiable at (0, 0),
but is not at (x¢,0) for xg # 0.

d) f(z,y,2) = /2yz
As usually, the problem may be (0,0,0). We check partial derivatives
of 0-0
—_— = 1. _—
ox (0,0,0) R 0

and analogously for y i z. So the candidate for the derivative is A(hy, hy, h;) = 0, but
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does not exist. Actually, for h, = hy = h, = 1/n the sequence goes to infinity.

4. Calculate partial derivatives of g o f:

a) f1RY > R%, f(z) = (z,/7), g: R2 > R, g(a,b) = e~ (@),
First method: g(f(x)) = e*(wQ*m), so (go f)(z) = —(2z + 1)e,(w2+$).



Second method:
1
ra=| o]
N
g'(a,b) = [—2a6_(“2+b2), —2be_(“2+b2)}

g (f(x)) = [—2336_(12”), —2\/56—(r2+z)}

Thus,
2 —(a*+a) 2,32
(990) = 4 (D) - J'le) = —2wemte o0 - LD e,
1
b) f: R — R27 f(SC) = (COSI,SiHI), g: RQ \ {(an)} - Rv g(avb) = m’
First method: 1
9(f(@) = —F——=-=1,

cos2 z + sin? z
s0 (g0 f)(z) =0,
c) f:R2—=R2 f(z,y) = (v —y,x+7y), g: R? = R? g(a,b) = (e* cosb, e sin b).
Second method:
) 1 -1

e?*cosb —e®sind
e*sinb  e%*cosb |’

g'(a,b) = [

, B e Y cosb —e* Ysin(x + y)
g (f(x,y)) = [ e’ Vsin(r +y) e Ycos(z+y) |’

(g © f)l = g/(f<x7y))) ' f/<x7y) =

e Ycosb— e Ysin(z + y) —e* Y cosb — e* Vsin(z + y)
e Vsin(x +y) + e Yeos(x +y) —e® Vsin(z +y) + e Y cos(x + y)



