Sequences and Series

1 Partial Sum:
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i=1
if the sequence S,, is convergent and
lim S, =S and SR

n—oo

then S = Sum of series

2 (Geometric Series:
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Convergent if | r | < 1, and

a
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3 Theorem

If a series
(o]
>
n=1

is convergent, then
lim a, =0
n—oo

4 Divergence Test

If
lim a, = DNFE or lim a, #0

n—oo n—oo

Then
o0
Z an is divergent

n=1




5 Integral Test
Function f(z) is continuously decreasing, and a,, = f(n)
i. If [[° f(x) converges, then Y~ | a, converges

ii. If [[° f(x) diverges, then > o | a, diverges

6 P-Series

np diverges ifp<1

n=1

i 1 { converges if p > 1

7 Comparison Test

Z ap, Z b, have positive terms.
If Z b, converges and a, < b,,Vn = Z anconverges
If Z b, diverges and a,, > b,,Vn = Z anpdiverges

8 Limit Comparison Test

Z A, Z b, have positive terms.

IF a
lim 2 =¢, 0<c<o0
n—oo bn

Conv (Z an Y bn> \/ Div (Z ey bn)

THEN




9 Alternating Series Test

o0

S (-1,

n=1

If: b1 <b,, Vn and lim, e0b, =0
Then the series converges

10 Absolute Convergence (AC)

Z an, is AC if Z |ay| is convergent

11 Conditionally Convergent (CC)

Z an is CC if it converges but not AC (i.e. Alternating Harmonic Series)
If > ay is AC, Then ) a,, converges.

12 Ratio Test

i. If a
lim [ =L<1
n—00  Qp
Then -
z ay, is Absolutely Convergent
n=1
1. If a
lim [ =L>1orL=oc0
n—oo O
Then

o0
Z a, is divergent

n=1




13 Root Test

1. If
lim {/|a,|=L<1
Then -
Z ay, is Absolutely Convergent
n=1
ii. If
lim {/|a,|=L>1or L =00
Then

oo
Z an is divergent

n=1

14 Power Series

oo
g cn(x —a)™ |, there are 3 cases

n=0

i. Series converges only when z = a
1. Series converges Vz

197. 3R > 0 such that
if |z — a|] < R then the series converges
if |z — a|] > R then the series diverges

15 Theorem:

f(x):ch(:c—a)" , |lr—al <R




16 Taylor Series
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fay =3 LW gy
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**Maclaurin Series = Taylor Series with a = 0
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