Calculus IT Infinite Series

Some Important Series
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Binomial Series
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Geometric Series

i ar"t = ﬁ for|r| <1, divergesfor|r|>1
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Harmonic Series/p-Series

zl diverges. More generallyZip divergesif p <landconvergesif p>1
n=1 N o n
Power Series Centered at a: ch (x—a)"

n=0

Taylor Series/Maclaurin Series:

If a function f has a power series representation at a, then it can be written in the form

0 (n)
fo)=> f I(a) (x—a)" This is called the Taylor series of f at a.
n=0 n:
o L ariace & F70)
If a=0, then this is a Maclaurin series: f(X) = Z X
n=0 n:
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Calculus IT Infinite Series

Convergence Tests

n-th Term Test: Zan divergesif lima, = 0or DNE

n—o
n=1

Integral Test: f (x) continuous, positive, decreasing for x € [1, oo)and a, = f(n)

= If I f (x)dx converges (diverges), then Zan converges (diverges)

1 n=1

a, andb, > 0foralln, then
Comparison Test: 1) Z b, convergesand a, <b, foralln = Zan converges

2) > b, diverges and a, >b, foralln= Y a, diverges

Ifa,b >0and limat=c>0, (cfinite)
Limit Comparison Test: ey

then > a, and > b, both converge or both diverge

b, >0
Alternating Series Test: b,,<b, = Z(—l)”‘lbn converges

n+l —
n=1

limb, =0

n—oo

Absolute Convergence Test: > |a, | converges = >_a, converges

Ratio Test: Root Test:
: a'n+l _
Let r|1l—>r2 a | L. Then Leta, >0 and lim {/a, =L. Then
n Nn—oo
L <1= ) a, isabsolutely convergent L <1= ) a, converges
L>lorL=o= ) a,diverges L>lorL=0= ) a,diverges
L =1= inconclusive L =1= inconclusive
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