Section 11.3: The Integral Test and Estimates of Sums

Objective: In this lesson, you learn

U how to develop the Integral Test to determine whether or not a series is convergent or
divergent without explicitly finding its sum.

Problem: Compare

~ ] <1 1y | - -
. —d d T — =3 + 7
[22 call Yl Y /1 2 an n;nz RAFTRIPEERT
oy N
j‘/Ax:Camvwew)“ v 1= \
~ 7 o 1 O cm\W'a*M} Tulegval.
VA =L
y=12
A
4 area=F
B t -4 } : P
0 1 1 | 2 3 | 4 5 x
_1 _ _ 1 _1
area = 22 area — ? area = P areca = ? q M\ngg@-’
oy b T ey
‘U —
|
G \5‘+j;3dx iy
A
S
- n? A _ﬁ_
% il,_ 'S @nv\o\/ugwl ‘
f\
NNV o

25



Problem: Compare
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I. The Integral Test

Except for geometric series and the telescoping series, it is difficult to find the exact sum of
a series. So we try to determine the convergence of a series without explicitly finding the sum.

The Integral Test
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Suppose f is a continuous, positive, decreasing function on [a, o0) and let a,, = f (n). Then the

series
o0
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n=a

is convergent if and only if the improper integral

/aoof(m)dw

is covergent. That is,
a. If [>° f (x)dz is convergent, then Y >°  ay, is convergent.

b. If [ f (z) dx is divergent, then > )2, a, is divergent.

oo
Note that: In general, Z:Zl an # /1‘ f(z)dx.
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Example 1: For what values of p is the p—series Z - convergent?
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Example 2: Does the series converge or diverge?
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Example 3: Does the series converge or diverge?
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Example 4: Test the series z N
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for convergence or divergence.




