Daily Quiz

* Go to Socrative.com and complete the quiz.
* Room Name: HONG5824

* Use your full name.
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8.2 Harmonic Series
i EXAMPLE7 Show that the harmonic series
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is divergent.
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8.3 Integral Test

The Integral Test Suppose f is a continuous, positive, decreasing function on [ 1, %)

and let a, = f(n). Then the series >,-; a, is convergent if and only if the improper
integral ;" f(x) dx is convergent. In other words:

oC
Y

(a) If lx f(x) dx is convergent, then ), a, is convergent.

n=1

(b) If plm f(x) dx is divergent, then 2 a, 1s divergent.

n=1
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8.3 Convergent Series using the Integral Test
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8.3 Divergent Series using the Integral Test
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8.3 p-series

V] EXAMPLE2 Convergence of the p-series
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For what values of p is the series ), — convergent?
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8.3 p-series

V] EXAMPLE2 Convergence of the p-series

: oo |
For what values of p is the series ), — convergent?
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3.3 p-test

The p-test for integrals:

1 X

o 1
,f —dx is convergent if p > 1 and divergentif p < 1.

The p-test for series:

1| The p-series ),

n=1

|

— 1s convergent if p > 1 and divergentif p < 1.
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8.3 Integral Test

: . \
I EXAMPLE1 Using the Integral Test Inx AX look s like W can

- Inn :
Determine whether the series ), converges or diverges. | ~ Ve inte j\mkd
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8.3 Integral Test

1 EXAMPLE1 Using the Integral Test
Inn

Determine whether the series 2
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8.3 Integral Test

e
Determine whether the series is convergent or divergent. g % ?:x O(X loo\q \ V\‘\'(sY'V\HC
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u=x dv= e:)(d)g }
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8.3 Integral Test

Note: When we use the Integral Test it is not necessary to start the series or the integral
at n = 1. For instance, in testing the series
5 1

- |
24 (n = 3) we use L = 3) dx

Also, it 1s not necessary that f be always decreasing. What 1s important 1s that f be ulti-
mately decreasing, that is, decreasing for x larger than some number N. Then X,-y a, is
convergent, so 2,—; a, i1s convergent by Note 4 of Section 8.2.

10/9/2018 Math 2300-014, Fall 2018, Jun Hong Page 13



