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Thelntegral Test

As the author notes, it is usually difficult to find the exact
sum of a series.

First, it may be very difficult to find an expression for the n'”
term of the sequence of partial sums.

Second, even If you find an expression, it may be hard to
find its limit.

It would help to have some way of determining whether a

series converges or not, without having to actually find the
limit.
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Thelntegral Test

If you are trying to find

©.@)

> a, where f(n)=a,

i=1
/100 f(x) dx

If the integral converges, the series is converges.

consider

If the Integral diverges, the series diverges.
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Thelntegral Test

We can apply the integral test to

©.@)
1
/ — dx
1 b

which converges if p > 1 and diverges otherwise

The result Is

1 - - -

Z — convergesif p >1 anddivergesifp <1
/A

n=1
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The Comparison Test

|f
Zan and an

are series with positive terms, then:

If a,, <0, forall n and > b, is convergent, then > a,, IS
convergent also.
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The Comparison Test

If

Zan and an

are series with positive terms, then:

If a,, <0, forall n and > b, is convergent, then > a,, IS
convergent also.

If a,, > b, for all n and > b, Is divergent, then > a, IS
divergent also.
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Question 1

Determine whether the series converges or diverges.

©.@)

nzl 2n+
1. The series converges

2. The series diverges

3. Cannot be determined
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Solution

The series converges because

1

f@%:@x+n3

IS continuous, positive, and decreasing on |1, 00) SO

o0 t
/ 1 r / 1
= lim
. 2z +1)3  t—oeo )y (20 +1)3

y 1 1 t 1
= lim |—- = —
t—oo | 4(2x4+1)2], 36
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Question 2

Determine whether the series converges or diverges.
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Solution

The series converges because

11 11 111

— < S
n 3n? + 5n + 2 3n? 3 n?

which is a p-series with n = 2.
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