Financial Mathematics
The multivariable chain rule




0039-1. Let f:R2 — R3 be defined by

f(S,t) — (S_ta
2s +t,
s—3).
Let g : R3 — R* be defined by
g(z,y,2) = (7Y,
r—4y+ z,
x>+ y?

a. Compute f/(1,1) € R3%2
b. Compute ¢/(£(1,1)) € R**3.

c. Compute [¢'(F(1,ID][F'(1,1)] € R**2.
d. Compute (go f)(s,t).

e. Compute (go f)/(1,1) € R4*2,




0039-2.Let f:R?2 - R* ¢g:R* — R3 be smooth
and let h:=go f:R?2 - R3.

Let f1, fo, f3, f4 : R? — R be the

components of f, so f = (f1, f2, f3, fa).
Let g1,92,93 - R*% — R be the

components of g, so g = (91,92, 93)-
Let hy,ho,hg : R2 — R be the

components of h, so h = (h1,ho, h3).

Let (r,s) € R?, let (t,u,v,w) := f(r,s) € R
and let (z,v, 2) := g(t,u,v,w) € R3.

Write out a detailed four-term formula
for (82h3)(’l°, S)

in terms of (dyg;)(t,u,v,w), 7 €11,2,3}, k€ {1,2,3,4},
and (8lfk)(ra 8)1 k€ {1927374}v l € {172}
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