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The Chain Rule

The Chain Rule

If f and ¢ are differentiable and ' = f o g IS
the composite function defined by

F(x) = f(g(x)), then F'is differentiable and
F" is given by the product
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The Chain Rule in Leibniz Notation

0 The Chain Rule

ez | The Chain Rule (Leibniz Notation)

Notation
O Inner and Outer Functions

dtme Iy = f(u) and u = g(x) are both

0 Applying the Power Chain
Rule

differentiable functions, then
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: dy _ dydu
dr dudzx
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Inner and Outer Functions

o exaMmPLE: - FIN INnner and outer functions for
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y = sin(z” + )
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exampLE:  FINd Inner and outer functions for

X
y—==c
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EXAMPLE:

EXAMPLE:

Find the derivative of

y = sin(z” + x)

Find the derivative of

y==~€

Applying the Chain Rule

hx
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Power Chain Rule

The Power Chain Rule
If n is any real number and u = g(z) is
differentiable, then

—(u") = nu" ==

dx
Alternatively,

—[g(2)]" = nlg(z)]""" - ¢'(2)




Applylng the Power Chain Rule

0 The Chain Rule

e e ExamPLE:  FINd the derivative of
Notation

O Inner and Outer Functions
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O Power Chain Rule

O Applying the Power Chain —_— afj 5 2
Rule -

O Derivative of a

[ Partial Proof of Chain Rule

[0 Repeated Use of the Chain
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examMPLE:  FInd the derivative of

y = (2 + 5z +7)"°
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find the derivative of

y=a
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Partial Proof of Chain Rule

dy i DY
0 The Chain Rule d,flj Az—0 AZC

0 The Chain Rule in Leibniz

Notation Ay Au

0 Inner and Outer Functions :

0 Applying the Chain Rule - llm

O Power Chain Rule ACB—)O AU, AZC

0 Applying the Power Chain

Rule Ay Au

0 Derivative of @ & e 1. —_— e 1. -
= dm R A A

[0 Repeated Use of the Chain

Rule B 1 Ay 1 A’U,
~ Auo Au Aato A7

dy du
du dx

Where is the flaw in this argument?
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e \Where do | start?

Notation
O Inner and Outer Functions

OAmbing e Chan Rl Consider the function evaluation ...

ammascanre  EXAMPLE:  FING the derivative of

0 Repeated Use of the Chain

Rule

Yy = 6sim(5a¢)

exampLE:  FInd the derivative of

y = sin”(7x)
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