Question
Write down the Jacobian matrix DF(p) for F': R" — R™ at a typical point p € R":

(i) F:R? — R3? F(xy,12) = (23 + 229, 28in 1119, (11 — 72)?)
(ii) F:R?® — R? F(x1, 2, 73) = (x1 + 235 + 373,421 + 19 + 623)
(iii) F:R? = R F(x1,29) = 223 + z129 — 3.
Answer
(i)

0 21’2 + 2
DF(p) = | 2zycoszizy 211 COS T122
2(1’1 — l’g) —2(1'1 — .732)

3 b= (x17x2)-

(ii)

1 2 3
DF(p)_<4 5 6)7 p:<x1,x2,$3).

[Here F is linear and is therefore its own derivative: the same at every point
p]

(iii)

DF(p) = (41 + x9, 21 — 2x9) (= dF(p)), p= (z1,%2).



