
 2 The Integral Test

We'll introduce this test by studying the

convergenie of I It a t be t

Idea Think of each term I like the

area of a fix 1 rectangle
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Thus the shaded area is exactly É Is

this area finite Well if the area under y

from 1 to co is finite fix

then the shaded area

must also be finite I 2 3 4 5



Area under y 1 dx

f b dx

figs 1 finite

Thus must also be finite i.e convergent

The above argument is the main idea behind

The Integral Test

Suppose f x is continuous positive and decreasing

on an interval KP

it If fixidx converges then fh converges

ii If fix dx diverges then fm diverges



Ex Does Ez n.hn converge or diverge

Solution Let f x x.hn x On 2,0

f is continuous since f is a quotient of non Zero

continuous functions

f is positive since so and lax 0 on 2,07

f is decreasing since and Inx are increasing

Henie the assumptions of the integral test are satisfied

on 2,0 We have
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dx diverges henn diverges too



Ex Does 6 converge or diverge

Solution Let's try the divergence test

b net fits In 0 No conclusion

Hmm okay let's try the integral test

Let fix 6
Note that f is continuous since f is

a rational function and X 6 0 and positive for 0

Is f decreasing Not clear let's compute f lx

fix 6
F x 1 2 67.1 12 1
quotientrule x2 6 2

f x 20 when 6 2 0

f x co when 56

f is decreasing for 56 2.45

The assumptions of the integral test are satisfied

on 3,0






