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A composite function is basically a function within a function.

Notation: (f o g)(x) = fl[g(x)]——] g(x) is the inner function, f(x) is the
outer function

Reads: f of g at x is equal to f at g at x.
For example, if f(x) = 3x* + 1 and g(x) = 2x - 3, then:
(f o 9)(X)=3(2x+3)’+1 and (gof)x)=2(3x°+1)-3

The process of creating composite functions is called composition. You
have been working with composite functions already, we just may not
have explicitly told you that. For example, given the composite function
h(x) = 2(x - 4)°, identify f(x) and g(x).
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Given that f(x) = Vx and g(x) = x - 3, find each of the following:

a) flg(4)] b) g[f(4)] c) flg(x)] d) g[f(x)]
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Is composition a commutative process?
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2) Finding Derivatives for Composite Functions

We can find derivatives for composite functions using the chain rule. We
have already seen this with the 'power of a function rule.

What do you think that you should do if you want to find the derivative of
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The Chain Rule

If f and g are functions that have derivatives, then the composite
function h(x) = f[g(x)] has a derivative given by:

h'(x) = Flo(0lg (). >
In words: The derivative of the outer function in terms of the inner
function times the derivative of the inner function.

In Leibniz notation: dy dy dr

dx  dudx
Proof: Use the definition of the derivative to differentiate h(x) = flg(x)].
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Practice Using the Chain Rule (and all of the other rules...)
1) Differentiate each of the following

a) h(x)=vx3+x 1y
hé) - (x3‘><) e
h'() = 3 L (v <) (3
= 35(2“

Q (X 1x)"&

. /s uohent Rale”
b) h(x)—( ”

R (<) = S’(I ) dx (I~ ><‘> (2;3(\*x}
(\I‘t\>((lx)‘>

= 3% ()T
()7

2) Ify = u®- 2u + 1, where u = 2Vx, find %/, at x = 4. (Use Leibniz notation!)
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3) The function s(t) = (t* +

t2)2 represents the displacement, s, in meters, of
a particle moving along a straight line after t seconds. Determine the
velocity of the particle at t and when t = 2
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