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Chapter 7.7: Improper Integrals

[ f(0ax,
f(x)>0 for a<x<b

A limit of integration (a or b) is infinite

e The integrand f(x) becomes infinite
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A limit of integration is infinite

b
If lim | f(x)dx is afinite number,

b—+xda

we say j f (x) dx converges and define
[/t dx= lim [ £ (0 dx

Otherwise we say j T f (x) dx diverges.

We define

(x) dx = lim ba f (x) dx.

In an analogous manner.
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Note: there are two basic questions:
1. Does an improper integral converge or diverge ?

2. If it converges, to what does it converge ?
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For p>0, but p#1
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This is by definition.
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e The integrand becomes infinite

Suppose f (X) is positiveon a < X <b and tends to infinityas x > b —.

If lim [ f (X)dx is a finite number,

c—>b-da

we say X = a converges and define
b C
j f(x)dx = lim j f () dx.
b
Otherwise we say j f (x) dx diverges.

If f(X) tends to infinity as x — a+ we define

[ £ dx = lim [ £ (x)dx

a C—a+

In an analogous manner.
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Use substitution w = 2x —10.
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For improper integrals here are two basic questions:
1. Does an improper integral converge or diverge ?

2. If it converges, to what does it converge ?

In examples so far we’ve answered both questions.

Often one can answer #1 even when one cannot answer #2.
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Does an improper integral converge or diverge ?

A powerful method for answering this question is the Comparison Test.
b b
0< f(x)<g(x) and I g(x)dx converges = j f (x) dx converges

b
In applications, j f (x) dx is under study and f (X) is given.

Goal is to find a test function g(X).
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Example

Loo L dx converge or diverge?

X° + X+ e
0< f(X)== 1 - < 12 =g(x) and jwizdx converges.
X“+X+e" X L X

p=2>1



Example

© 1 ,
j : _ dlx [IS convergent ]
L X+ X+

Comparison Test implies
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