Question
Verify the chain rule

D(F o G)(p) = DF(q).DG(p), q = G(p)
where F,G are the maps in question 1(ii), (i) respectively. Do likewise for the
maps in (iii), (ii).
Answer
With F, G as in (ii), (i) respectively we have

FoG(x1,15) = (23 + 215 + 4sinzyzy + 3(z1 — 22)%, 25 + 829 + 10sin 2129 + 6(z1 — x5)?)

D(F o G)(x1,22) =

4xy cosx1xo + 6(x) — 29) 2x9 4+ 2 + 4z cos e — 6(11 — T9)
1025 coswywo + 12(27 — x2) 8xo + 8 4+ 10z cos x1x9 — 12(x1 — x9)

which is the same as the product of matrices in (ii), (i).
Likewise for F, G as in (iii), (ii) respectively we have

Fo G(l’l, ZT9, ZL’3) = 2(1‘1 + 21‘2 + 31’3)2 + (Il + 21‘2 + 31’3)(4171 + 51’2 + 6ZE3)
—(4%1 + 5%2 + 6:63)2
= —1033% — 733% — 192129 — 92923 — 182123

So

D(F o G)(x1,x9,23) = d(F oG)(xy,x2,13)
= (—ZOZEl - ].95(]2 - ]_8173, —14ZE2 - ].95(]1 - 9[E3, —95(]2 - 18I1>
= DF(y1>y2)-DG(SU173327373)

where (y1, 1) = G(x1, 22, 73).
as

DF(y1,y2) (4y1 + Y2, 91 — 2y2)

= (4(x1 + 229 + 3x3) + (421 + Bxg + 623),
(Il —f- 2ZE2 —f- 3ZL‘3) — 2(4[[’1 + 51‘2 —I— 6[L‘3))

(

8$1 + 131’2 + 18.T3, —71’1 — 8%2 — 9$3)

and DG as in (ii).



