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4.5 Alternating Series, Absolute and Conditional Converggnce
{
' . \:.
4.5.1 Convergence Test for Alternating Series —1—:"‘—3 =] - >
Le"u\‘xl 9 C9
~— [ An alternating series Z(—l)"an or Z(—l)”“an ( a, > 0 for all n ) converges
n=1

n=1
if e

l. ap > apy for all n & WM a {q‘h’\ Jundvrn &€ u"_qn+\7/0
uo On 39
2. lima, =0

A4\
L ado Ja T denns £Iw) =a, X
cmeck f'o) <o

Ex. 4.12. Determine whether the following alternating series converges or diverges.
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M3 ém\\w 5»\5:'5_ m;é v oW
4.5.2 Absolute Convergence and Conditionally Convergence

oo

o0
e A series Z ay, is said to converge absolutely if the seri Z |ay,| converges.

n=1 n=1

——————
oo

e A series E ay is said to converge conditionally if the series |ay,| diverges

n=1

oo

series E ap converges.
n g Checlh

n=1 f
o iv.
Z a, Cond. Cony.
nN=) ubs. ConV .

Remarks:

ql. If Z |a,,| converges, then Z a, converges.
n=1 n=1 oNR S
T, = e
(o) (o)
2. If Z ay, diverges, then Z la,,| diverges.

n=1 n=1

Ex. 4.13. Determine that the following series converge absolutely or converge conditionally.
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Ratio Test for Absolute Convergence

o0

Theorem: Let E a, be a series with nonzero terms and p = lim |
n—oo  Ap

a”l’L-‘rl |

n=1
o0
e If p <1, then the series Z an, converges absolutely and therefore converges.
n=1

oo
e If p>1or p=oo, then the series Z a, diverges.
n=1
e If p =1, no conclusion about convergence or absolute convergence can be drawn from
this test.

Ex. 4.14. Use the ratio test for absolute convergence to determine whether the series converges.
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