Taylor and Maclaurin Series

October 18, 2006

Lecture 13



e The question is which functions have power series representations
and how can we find representations of functions as power series?
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e The question is which functions have power series representations
and how can we find representations of functions as power series?

e Suppose that f is a function such that
f(x) =co+ci(x —a) +calx —a)* +cs(x —a)’ + -
for |t —al < R.

e Can we determine the coefficients?
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The answer is: YES

It f has a power series representation at a, then the coefficients
are given by the formula

F(a)

Cn = =7
n!
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The answer is: YES

It f has a power series representation at a, then the coefficients
are given by the formula

F(a)

n!

Cn —

e The Taylor series of the function f at ais
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The case a =0

e [he Maclaurin series
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Examples

e Find the Maclaurin series of the function f(x) = e*.
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Examples

e Find the Maclaurin series of the function f(x) = e*.

e Find the first four nonzero terms in the Maclaurin series of f(x) =
cos(3x).
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Examples

e Find the Maclaurin series of the function f(x) = e*.

e Find the first four nonzero terms in the Maclaurin series of f(x) =
cos(3x).

e Find the first four nonzero terms of the Taylor series of sinx at

/4.
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Examples

e Find the Maclaurin series of the function f(x) = e*.

e Find the first four nonzero terms in the Maclaurin series of f(x) =
cos(3x).

e Find the first four nonzero terms of the Taylor series of sinx at
/4.

e Find the Taylor series for f(x) = z° at a = —1.
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