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Section 12.3
The Integral Test

1) Theorems
a) The Integral Test
i) If f is continuous, positive, and decreasing and  f(x)=A,
then

(1) If f f(x)dx is convergent, then Z A, is continuous

n=1

2) If r f(x)dx is divergent, then Z A, is discontinuous

b) P-series
i) i%,, is convergent if p >1 and divergent if p<1

2) Proofs
a) Proof of p-series using Integral Test

i) niyfr%,dx

, dx =lim

b—ow

So if p<1, the series converges and if p>1, the
series diverges



Section 12.3
The Integral Test

. . xln .
Example 1: Determine rather the series Z—n converges or diverges

n=\
In n_ In x
> nn

“~ n

_ll_m‘rlnx

= hm udu

b—ow

=lnoo2 In1?

2 2
=0
Integral diverges, so series diverges due to the integral test.

Example 2: Using integral test, prove that Z—— converges

n=1 N

u=Inx
du=—c§x—
x

The integral converges, so the series converges due to the integral test, thus proving p-

series



Section 12.4

Comparison Tests

1) Theorems
a) The Comparison Test

i) If > A,and ) B, both have positive terms and >'B, 2> A, for
all n. then,
(1If ) B, is convergent, then ) A, is also convergent
(2)If > A, is divergent, then ) B, is also divergent

b) The Limit Comparison Tests

i) If Y A, and ) B, both have positive terms and lim Ar _ ¢ where ¢
n n p

n—w

n

is finite and positive, then both series converge or they both
diverge.

2) Proofs
a) The Comparison Test

i) The comparison test can be thought of as a squeeze theorem with
the lowest term at 0.

b) The Limit Comparison Test

. . . . . A
i) Assuming c is greater than m and less than M and since lim

n>o B

"n—c

wg can assume....

m<g" <M=mB, <A, <MB,

n

In this case, if ) B, converges, so does) MB, and ) A, would
converge due to the comparison test. If ) B, diverges, so does
> mB,and ) A, diverges due to comparison test.
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