Testing Series

Divergence

Test for Divergence
lim &, # 0 series diverges

N—o0

Integral Test
a, = f(n) where f is a positive,
decreasing function for all positive n

'[COO f (x)dx = oo series diverges

Comparison Test
a, >b, where > b, diverges

Limit Comparison Test

a
lim — > 0 (including = «) and

n—oo n

> b, diverges

Ratio Test

Root Test

imyla,|> 1

Alternating Series Test
> (-1)"a, where lima, #0

n—o0

Convergence

Test for Divergence

lim &, =0 series may converge
N—o0

Integral Test

a, = f(n) where f is a positive,
decreasing function for all positive n
'[:O f (x)dx= L where L is a unique

number, series converges

Comparison Test
a, <b, where > b, converges

Limit Comparison Test

a
0< lim— < wand Y.b, converges

N—o0 h

Reminder: limit does not include oo

Ratio Test

. n+l I | . .
lim—* <1 Note: if lim 21| =1, inconclusive
n—oo a'n n—o0| an
Root Test

lima/ja,| < L Note: if limy/]a,| = 1, inconclusive

Alternating Series Test
> (-1)"a, where

a) an+1 < an

b) lima, =0

nN—oo




Absolute Convergence: If z\an\ converges then X @ also converges.

Conditional Convergence: If > &, converges but z\an\ does not.

Geometric Series

e a . . .
Zar” ' converges to I if |r] < 1 and diverges otherwise
n=1 =r

P-series

0

1 . . .
Z—p converges if p > 1 and diverges otherwise
n= N

Convergence Theorem for Power Series

If Y a x"=a, +a,x+a,x* +...converges for x = c, then it converges absolutel
n 0 1 2
n=0
for all x| < |c|

If Zanx” =a, +a,Xx+a,Xx* +...diverges for x = d, then it diverges for all |x| > |d|
n=0

Taylor Seriesof fata

0 (n)
=3 f n!(a) (x—a)"

n=0

' " (n)
f(x) = %(x— a)° +M(x—a)l f (a) @) gz | n!(a) (x—a)" +R_(X)

(n+l)(C) n+l
—( ! (x—a)

called the Lagrange error bound.

where Ry(X) = where ¢ is a number between x and a. Rp(x) is

Maclaurin Series

0 (n)
fx) = > ——=* f ( )x" ora Taylor series with a = 0.

n=0

Interval of Convergence: What values of x for which a series converges.
Radius of Convergence: One half the actual length of the interval of convergence.



