Series Xak converges / diverges?

k=0

Step 1:

lim a; = 07
k—oo

q If NO, diverges by Divergence Test.

If Yes, go to

Step 2: Look at a;,

Special Series?
e Telescoping seriesa; = ¥ — 4
S, =a, +a,+ -+ a, = formulaofn, S = lim S, =7

oo

TI—oo
. _ _ . diverges ifjr[=1
e Geometric series Y5 ark = converges to é iflrf<1
_ w 1 _ (diverges ifp=1
¢ P-series z;;:o I {converges ifp=1
Integral Test
(Ink)?

a; looks like an integrable function. e.g. =

e f(x)is continuous, positive and decreasing.
e [, f(x)dx converges?

e Ifyes, then series X, a; converges. If no, then series 27>, ay
diverges.

Ratio Test
ag has k!, a*, k¥
. a
. r = lim Gk+1
k=l ap

e Series converges if r << 1, diverges if r = 1, inconclusive if r = 1.

Root Test
ay, looks like ( )k

o q=lim /o]

e Series converges if ¢ << 1, diverges if ¢ = 1, inconclusive if g = 1.

LCT (Limit Comparison Test)

. 1
a; is comparable to e

. lag|
e L= lim 5
k—oo P

e IfL=1,then X7, a and Efzok—j; both conv. or both div.

e IfL #+ 1, remember “Big conv = Small conv, Small div = Big div”.




Alternating Series Z(_l)kﬂk diverges/ converges absolutely
k=0

converges conditionally?

Step 1:

. If NO, diverges by Divergence Test.
;}1111 a; = 0?

If Yes, go to

Step 2: ¥, a; converges? If YES, X7 ,(—1)¥a, converges absolutely.

If NO, go to
Step 3: q; is decreasing, by Alternating Series Test, Y5 o(—1)*ay converges.

Hence, Y ,(—1)¥a, converges conditionally.




