9.10: Taylor and Maclaurin Series
When you finish your homework you should be able to...

n Find a Taylor series or a Maclaurin series for a function.
n Find a binomial series.
n Use a basic list of Taylor series to derive other power series.
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Theorem: The Form of a Convergent Power Series

. . n .
If f isrepresented by a power series f (X) =2.a, (X—C) for all Xin an open
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Definition of Taylor and Maclaurin Series

If a function f has derivatives of all orders at X =C, then the series

éf (c) (x- C) Fl)+£(c) k- ) +F° (¢)(=c C)+ +7c(n)[<'r)(,c>’;.._
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b. f(x):—x, c=2
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Theorem: Convergence of Taylor Series

If imR =0 forall Xin the interval |, then the Taylor series for f converges
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Binomial Series

k
Let's check out the function f (X) = (1+ X) , where K is a rational number. What
do you think the Maclaurin series is for this function? Guess what..YOU KNOW
HOW TO FIND ITIll So, on your mark, get set, GO!
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2. Determine the iUP/\mﬂ of __ (LdnNefRoncQ ..Don't forget

to test the ‘@\’\d\?cflv\"\'}5 !
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Guidelines for Finding a Power Series
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the interval of convergence.

Example 3: Find the Maclaurin series for the function using the binomial series.
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A Basic List of Power Series for Elementary Functions

FUNCTION INTERVAL
OF
CONVERGENCE
D, L 0<x<2
= |- (x-1) +_(x- D - (1) (x1)= 06
I é_( D X= 1)
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Example 4: Find the Maclaurin series for the function using the basic list of
power series for elementary functions.

a f(x):ln(1+x2)
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e. f(x)=cotx
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Example 5: Find the first four nonzero terms of the Maclaurin series for the

x > M
function T (x)=€"In(1+x). - —_Zf} K Xy ..
ATz X 2
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Example 6: Use a power series to approximate the value of the m‘regr'al with an

error less than 0.0001. \
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