Summary of Series Convergence and Divergence Tests

Test |  Series | Convergence or ])ivergence_ |1 Comments _1
Divergence Z a Diverges if lima, # 0 Inconclusive if lima, =0 |
Test n I H—»00 H—»Q0 |

a ; ,
Coometric N © | Converges, s = 1 = l rl <1 Useful for doing comparison tests
Series Z ar or Z ar t 4 | on series with Igeneral term
n=1 n=0 Diverges if ,r' 2> 1 similar to a o .
| ® 1 Converges if p > 1 Usefu! for c'loing comparison tests
p-series "y D; <] on series with general term |
=t __jovemes it pa , similar to 1/nf.
oo The function f{x) must be
0 Converges if L / (x)dx converges, continuous and (eventually)
Integral Test Z a,, | (n) =a, | " | positive and decreasing... and
n=I | Diverges if I f (x)dx diverges. something you don’t mind
. _ ) L ] Integrating.
| o 0 [ b converges and a,, < b
Direct Z a. “like” Z b Z " 7 7 To decide which series Z b, to
IrccC L n
Comparison | ™ — (eventually) then Z &, converges. | compare to, consider terms of
(both series have | If » b, divergesand a,, > b a, that have the greatest
Test positive terms ... | Z 7 . e | Z g .
eventually) (eventually) then Z a, diverges. effect. |
| ; d _ l )
If lim —" = L | with L>0, then both
o0 o0 H—>a0 bn |
Limit 1 an like ; bﬂ series converge or both diverge. [fL=0 If the inequality needed for direct
. n= = | . .
Comparlson (both series have | and Z b,, converges, so does Z a, . comparison c?oesn t work, try
| Test ‘i limit comparison.
o positive terms ... [f L=00, and Zb diverges, so |
| eventually) ’ 4 BSS, |
does Z a, .
Alternating n bcoigvee:;fsulaﬁly decreasing and Only applies to alt. series! It’s ok
Series Test Z (—— 1) bn , b,>0 " g | 1f the exponent on the -1 is n+1 or
| Series Tes - | i}_{l; b, =0 n-1.
| B . . _ _
| a ; . . e
| | = If lim|—=2 = 7 (or 90) the series: ’Ll‘Ells test gives no information if

o n—o| q e
Ratio Test | Zaﬂ " , This test works well if factorials

n=l converges absolutely if <1

or lots of products are involved.
=

diverges if L>1 (or is 0 )

If lim {/lanl = L (or o) the series:
n—»Q0

converges absolutely if L<]

diverges if L>1 (or is o)

Root Test

| This test gives no information if
I=1.

This test works well if nth powers
are involved.

Absolute

Convergence
Test

Q0 a0
If Zlanl then Zan converges
n=| n=|

|
Useful for series that have both

positive and negative terms, but
| aren’t necessarily alternating.




