4.5 Integration by Substitution

Antidifferentiation of a composite function — Let g be a function whose range is an interval /, and let f be
a function that is continuous on /. If g is differentiable on its domain and F is an antiderivative of fon |/,

then-[f g(x))g'(x)dr=F(g(x))+C Letting * =8 (%) giyes W =8'(X)dx
If F(u)+C

To use this theorem we need to remember composition of functions, the chain rule, and the concept of
‘inside’ function and ‘outside’ function.

Examples: Identify the inside, the outside, and the derivative of the inside in order to integrate.
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Examples: Evaluate the definite integral using substitution.
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Fact: Let f be integrable on the closed interval [-a, al.

1. If fis an even function, then J:af(x) dx = 2.fo f(x)dx

a A \ts\
- Mg A PrENL oS ERa ,
2. If fis an odd function, then Llf(x)dx 0. wt Sow s ? 'A{



