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10 Friday, September 15

Chain Rule

Theorem 10.1 (Chain Rule). Let y = f(u) be differentiable with respect to u, and let u = g(x) be differen-
tiable with respect to x. Then y = f(g{z)) is differentiable with respect to x and
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Note. The "u” in this definition is an "auxiliary” variable; when computing dy/dz, u should not appear in
the final answer.

Example. Given y as a function of u and u as a function of z, find dy/dz.
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Example. Suppose
=8 [f(@)=
Find the derivative A/(2).

(1) h(=z) =2f(z)
}\\ (Y.\: > £ ()"\ CO#\S‘L&N‘ 'N{-}H';Ple. Ru‘;(_

@=2 J@=-

o -

[

W ()= A F )

_ 4 ()
T3 !

(2) hie) = /(@) + o@) | RSV
SOREAREFNS Mditien Rule

, ' - . 1,;"!‘!.?-‘
h By 1OV g7 () ‘ e
= Jg -3 ' | e

— -

3
3



o .
3 A
v e

"Af«iﬂ 6‘ !‘E‘;‘” . .

(3) h(z) = f(@)gla)
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(4) h(z) = f(z)/s(z)

‘)';.'.‘..",""‘:, ’ Y\\()g\ _ atu‘ 'T\(%\— ‘F(k)a“_x\

. , . 2
S ASVVINE b - 4 b

O\ub“\ ‘lc_w\- Ru\e

/o
\\\(8\ - 8(.3\ QY- L) @\ (3)

U ' ﬂ(&\a
. (1) =8 (>

.:]uL*é
¥
e 1%

(5) h(z) = S (9(=))
Ml = (o) g )

n'y= §' (6“”\ 8‘ (a)
= F(2) 4 @)

= "‘3; (-3)

e
-~

k]

[ P ¥ Ny SO
w"\" "':’ NANTIES

s L~



(6) h(z) = V/f(=)
h= To
o s —”,\: \

"e‘i- £106)

wn= 6&\
oh -3

Au_——au

Au

ax ‘(x)

(8) h(x) = V/(x)* + 9(z)
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Theorem 10.2 (General Power Rule). If f(x) is differentiable and n is a rational number, then
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" Example. Find f/(z).
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