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2.10 Vector-Valued Functions and Their Derivatives
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f(x) = (fl(x),fg(x),...,f,n_(x)).
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2.86 Theorem (Chain Rule III). Suppose g : RF — R" is differentiable at a € R*
and £ : R™ — R™ is differentiable at g(a) € R". Then H = f o g : RF — R™ is
differentiable at a, and

DH(a) = Df(g(a))Dg(a),

where the expression on the right is the product of the matrices Df(g(a)) and
Dg(a).
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Chapter 3

THE IMPLICIT FUNCTION
THEOREM AND ITS
APPLICATIONS

Y FR™ s R

E(2¢,u) e, zcelEn omd ;.aé;\R,.
(S A/

Gupgore Flab D=0 & @) xR .

We wont bo bind o fumdkion ;B > R dude thod

B e




Bguivdenky Tamd o 500 U6 RXR sudiusd

Vs

\

i/

(5 and ™ =

(xw) M

J

oo Moy BER™ =R

IWM‘H wm>, HU\W Cone,

B W —

r‘\
p (’L 1’9 = olqaty ¥y Xy --- L4 dnxn-\’

{‘J(;) t+c, =0

%

7

Sca)\ors

//

%\\»—Q,X’m b)\ A me@ﬂ A

o~ 0(1\-)(.7\_

4\,;:_

—c =~y Ky~ oo

/)
/)I

wed 2P0 S fun b

Lsevie .. .

4&.\,1
X

3.1 Theorem (The Implicit Function Theorem for a Single Equation).

Let

F(x,y) be a function of class C' on some neighborhood of a point (a,b) € R"*1,
Suppose that F'(a,b) = 0 and 0, F(a.b) # 0. Then there exist positive numbers
ro, 71 such that the following conclusions are valid.

%

‘/Fo; each X in the ball |x — a| < rq there is a unique y such that |y —b| <r; ——

- X’v {l
and F(x,y) = 0. We denote this y by f(x); in particular, f(a) = b.

b. The function f thus defined for |x — a| < rq is of class C*, and its partial

derivatives are given by

(3.2)

0jf(x) = —

0 F(x, f(x))
Oy F(x, f(x))
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