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Test Series Convergence or divergence Comments
—— 1 . e ——— — SES—
H“' term test for el ; ~ lim Use this test first if divergence is suspected. However, test is inconclusive
5 'a Diverges if a. =0 .o lim
dwergenr:e 2an Hyen ™ { if g = 0. 50 try another fest,
n=1 | on—=m "
]
Geometric series R (a) Comverges if |r | < 1 The first term is a, and each term is 2 multiple, r, of the previows term.
Ear Also useful for comparison tests if the #™ term of a seties is similar in
n=| (b} Diverges if | r | 2 1 magnitude to r ™ Ifjje 1, 5= 0.
]' 1-r |
P'S»EI'EES (2 .y (&) Converges if = 1 Useful for comparison tests if the #™ term of a series is similar in
n? :
K=l Fl (b} Diverges if p < 1 kit nk :
1 s S w2 . " =
I tegral Test N a, J f(x}dx The function f obdained from &n f{n} must he continuous, positive,
;—i and decreasing, Use only if you can ntegrate the function,
: {a) Converges il 1 converges |
2y = f(n} %
[ Fxa
by Diverges if | diverges f
— : - L UL LTI {
Individual ,?.a .?. 5 — & ,:E, 1
Comparison = T R '—J'b” a, b, % =
Tests Pty M gﬂ‘:ﬁ:‘;& comverges and for cvery », then =1 The comparison series ¥=1  js often a geometric series or a p-series.
| m.l. re i a, = 0and b, =0 To show convergence, you mmst find a series known to converge that is
| a % @ greater than the given series.
I 'Ou.‘} \‘hn LA .._.-bn o > bn Zaﬁ
|I 'j{ {l::} If #=l  diverges and “H foe every n, then n=1 To show divergence, you must find a series known fo diverge that is
| o VIR diverges. smitller than the given series,
‘ oy wish

Hints: In i < n and [sinn | and |cos nf are always less than or equal to 1.




Chapter 8: Infinite Sequences and Series

p— : ; = e st
Test Series Convergence or divergence Comments |
Limit a 03 ] a To find £, in the limit comparison test, consider only the terms in o, that
N . b limy, o "4 =1L have the greatest effect on the magnimude. Use L"Haopital's rule when {
Cﬂmparlson ;;i r:i () If h for some positive real number L then | needed. This often is helpful when In (n) appears. |
Tests b bath series converge or bath diverge.
Mot =y % 3 and Iy (b I the limit is O and b, is known to converge, then o, converges, {
buk Con vig Lo,
{c) If the limit is oo and b, 13 known o divesge, a, diverges, too.
Ratio Test i , b | nconclusive if Z.= 1. Useful if a, involves factorials or i powers. If al
T lim,, o 2= L | terms are positive then absolute value sign may be disregarded
—
=l It n , the series
(n+13linl = ntl
{a) converges (ahsolutely) if L<1, ‘
™M=
(b} diverges if L =1 {or =)
re+1 term for (2e)! i (2010 = (2n + 2)!
Alternatin oy Converges if | Applies only (o allemating series, Series diverges if any one of the
T = E {"DMI% conditions is not met. Exponent on numerlc factor may ben ar n+ 1
Series Test =l depending on whether the terms are negative for # odd or even. |
fa) Zrel £ ay
=0 i
lim
() a, =0 .
n—pow :
R — - ""_""__'"__:'
Absolute i @ @ ) | Useful for scries containing hoth positive and negative terms that do not
: ‘T‘dh T| iy | F'an | alternate, Use for series with trig functions, This is also uselul when you
Conver gence | ;;']' i ;;i “—_; | knvow the non-negative series converges. Adding some negative terms will |
Test | L converges, then =1 converges. only make the series converge more quickly. Note the converse to this is |
ot T not true. For example, the alternating harmonic series converges by the
eﬂ If & series converges absolutely, then it converges. A series that altemating series test but the nonnegative harmaonic serics diverges,
Cam wie oF i e comverges but does not converge absolutely is called conditionally '|
i convergent. |
|
=il S S , i

Nore: Awvy  pRoem T AsSfioN You OUGHT Te BE AOGLE Te Do wiTH
— - p— .
Fust  THE fgaté. Tests. THE oTweRS ARE USEFUL AL WL ;BT T'm LimiTin G

TUE ScepE oF GWMR A ALYILS TwiT A 1T
Page 2 of 2




