Review of Series
© Sequence: a list of numbers in a particular order

> Infinite sequence: an infinite list of numbers in a particular order
© Example:
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O Series: the sum of all the terms of a sequence

> Infinite series: the sum of the terms in an infinite sequence
> Example:
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> Specific Types of Series

¢ Geometric Series: a series in which each term is obtained from the
previous one by multiplying it by the common ratio r
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 Alternating Series: a series whose terms are alternately positive and
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* Power Series:
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© When p=1:Harmonic Series
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» Convergence and Divergence
© Convergence: approaches a definite, real number as you go off to infinity
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© Divergence: doesn't approach a definite, real number as you go off to infinity
S How to Tell if a Series Converges or Diverges: Using Convergence Tests

> We can use convergence tests to analyze series' end behavior

> Test for Divergence (looking at limits)
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> The Integral Test
* Suppose f is a continuous, positive, decreasing function on the interval
[1,99) and let a,= f(n).Then the series 7 an is convergent if and only if
the improper integral f"o,(: (<)dx is convergent.
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> The Comparison Test
 Suppose that Z a,, and $ b,, are series with positive terms
O If Z by, is convergent and 3,& b, for large enough n, then Zan is
also convergent
© If Z by, is divergent and 3,=b.for large enough n, then 23n is also
divergent
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(2) Apply e Camparison Test

' . «5 %5
S((\CL 22'\‘_‘_4"‘.3 2 é‘ﬂ

n=
ad éz—?Jr; is convergent,
n=|

Hhen réz;qm 3 nverges by e Camporson Test

> Specific Case: P-Series Convergence
> P-Series
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* For the p-series Z‘ nP is convergent if p>I and divergent if p< |
n=

« Example:

=< 1 H ‘ . 2
né D Does Hais series corwu‘gc, or o\wor%g,.

p=2 => p>\

M—L . -t
= né = 'S c,orwe,rjm

> Specific Case: Geometric Series Convergence
* Geometric Series:
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* Related Case: Exponential Convergence
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> If k<O then the series converges
> If k20 then the series diverges
© Example:
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> The Ratio Test
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* Taylor Series

© Basic idea: rewrite any function in terms of a polynomial
© Form:
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© Special Case: Maclaurin Series

g Taylor series centered at a=0
> Form
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© Applications of Taylor Series
> Linear approximations of functions
> Higher order approximations

> Make evaluating limits and integrals easier

o Example: Derive the first 3 terms of MacLaurin Series of f(x)= e’ and use it
to approxmate f(0.5)
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