Section 4.5:  Integration by Substitution

A.  Theorem 4.12:  Antidifferentiation of a Composite Function


Let g be a function whose range is an interval I, and let f be a function that is continuous on I.  If g is differentiable on its domain and F is an antiderivative of f on I, then
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If u = g(x), then du = g’(x)dx and
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B.  Guidelines for Making a Change of Variables

1. Choose a substitution u = g(x).  Usually, it is best to choose the inner part of a composite function, such as a quantity raised to a power.

2. Compute du = g’(x)dx.

3. Rewrite the integral in terms of the variable u.

4. Find the resulting integral in terms of u.

5. Replace u by g(x) to obtain an antiderivative in terms of x.

6. Check your answer by differentiating.

Examples:  p331: 12, 18, 20, 28, 58, 70, (86)
C.  Theorem 4.13:  The General Power Rule for Integration
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Equivalently, if u=g(x), then
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D.  Theorem 4.14:  Change of Variables for Definite Integrals


If the function u = g(x) has a continuous derivative on the closed interval [a,b] and f is continuous on the range of g, then
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Examples:  p 332-333: 98,102,114
Application:  p 334: 146
E.  Theorem 4.15:  Integration of Even and Odd Functions


Let f be integrable on the closed interval [-a,a].

1. If f is an even function, then     
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2. If f is an odd function, then       
[image: image6.wmf]()0

a

a

fxdx

-

=

ò


� EMBED Equation.DSMT4  ���








[image: image7.wmf][

]

[

]

1

()

()'()

1

n

n

gx

gxgxdxC

n

+

=+

+

ò

_1143000518.unknown

_1143000924.unknown

_1143001039.unknown

_1143001203.unknown

_1143000797.unknown

_1143000763.unknown

_1143000415.unknown

