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Exercise 1:

Compute the Jacobian matrices for the following functions
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2 () FoR SR, f<y)= .
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R? - R2 o e — 2 —1 R fixed
ii :R* — = ter.
(i) f : f - 52y 4+ cB-Dm _ 1) v € R fixed parameter
—4x; + l’% — 3x3
T
(i) F:R* >R  fla| =] 21— 322+ 23
L3 2x, — 4x‘21 + 3

b) For the transformation from spherical coordinates to Cartesian coordinates

T 1 cos(¢) cos(6)
g :Rx[0,27] x [-%, %] = R?, glo] = |rsin(¢)cos(d)
7 rsin(6)

it holds that
det(J g (r,¢,0)) = r*cos(h).

Provide the determinant of the Jacobian matrix for the transformation to elliptic co-
ordinate system

r ar cos(¢) cos(0)
g :Rx[0,27] x [-Z,Z] — R?, g | o] = [ brsin(¢)cos(d)
0 crsin(6)

for fixed values of a,b,c.

Exercise 2:
Compute the 2-nd order Taylor polynomial of

f(z,y,2) =2+ 2z +9° + e"y* cos(2)
around a point (zo, ¥, 20)7 := (0,1, m)T .
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