


Objective
Students will...
- Be able to use the different tests for

convergence to determine whether a series is
convergent or divergent.



Integral Test

If f is positive, continuous, and decreasing for x = 1 and a,, = f (n),
then }.7—; a, and flm f (x) dx either both converge or both diverge.

Note: If the function is not positive, continuous, nor decreasing, then
this test is not applicable! It is a very strict and limited test.



o = In o= & =N _C‘[/\)’lf N — Tyt 24
/ Example W(@ﬁ

——

! (A
Test for convergence: Z,‘f:é




éw:a,? N
U= L+ An Examples
4] % e (Cap’“’{ m( .

Test for Convergence: .5’ ~—

b h

S ni]&“ :/&; ﬁj’ﬁl o
e | 2 /b >
"\ _ b\ldﬂ' M

beg L—\A'{Q ”b'?m< V

By tTs..

—

J d{dﬁjj‘gj,




; L __ A
The p-series Yy —4 i

a. Convergesifp >1
b. Divergesif0<p <1
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This can be used to show that the harmonic series Y., ;\dlverges.
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Direct Comparison Test

% : ,
Note: 1. Z;f:o; is geometric, but Z?f:oz% is not.

1. .
2. Z;’f’:l@a p-series, but Z?{’___lnot.

For this reason, there is another useful test for positive functions.
Direct Comparison Test- Let 0 < a,, < b,, for all n.

1. If Y7 b, converges, then }..°_; a, converges.

2. If Yn=, ay diverges, then },;—, by, diverges.

Suggestiory: “Big C, small C. Small D, big D.”
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Limit Comparison Test (ﬁ AUF%‘”*)

Suppose thata,, > 0, b,, > 0, and lim (ﬂ) = L, where L is finite and

n—oo

positive. Then the two series ), a,, and ), b,, either both converge or
diverge. A — by = =
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Let a,, > 0. The alternating series Efle and B2, (—=1y*a,
converge if the following two conditions are met:

1. lim a,, = 0 and

n—co

S
2. an4q1 < a, forall n. (Following term is gee@fas than or equal to its
previous). Q'Q\AQMM&J
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Absolute Convergence

1. ), a, is absolutely convergent if }; |a,, | converges.

2. Y a, is conditionally convergent if )’ a,, converges but )’ |a,|
diverges.



Ratio Test

Let ); a,, be a series with nonzero terms.

An+1

1. ), a, converges absolutely if lim A
n—oo | an
2. Y a,, diverges absolutely if lim [ > 1 or lim || = oo.
n—oo | An n-oo | an
[ ] 3. The Ratio Test is inconclusive if lim it
n—co an

N

Note: Inconclusive means cannot determine using the test. Thus, other
tests must be used.
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Root Test

Let ); a,, be a series.
1. ¥ a, converges absolutely if lim /|a,| < 1.
n—coo
2. Y a,, diverges absolutely if lim 3/|a,| > 1 or lim Y/|a,| = o
n—oo n—oco

3. The Root Test is inconclusive if lim /|a,,| = 1.

n—co
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Guidelines for Testing for Convergence

1. Does the nth term approach 07? If not, the series diverges.

Is the series one of the special types- geometric, p-series,

telescoping, or alternating?
3. Canthe Integral Test, the Root Test, or the Ratio Test be applied?
=Sl s meTvoe

‘—__‘—_“
4. Can the series be compared favorably to one of the special types?

Note: In some instances, more than one test is applicable. However,
your objective should be to learn to choose the most efficient test.

(Refer to pg. 644 for reference)



Homework 5/1

Pg. 643 Example 5 (a-g)
9.6 #51-67 (odd) (suggested to do all)



