Section 11.10 - Taylor and Maclaurin Se-
ries

Taylor series of the function f centered at a:

©.@)
If f(z) = ) cn(z—a)™ where |[z—a| < R then
n=1
its coefficients are given by the formula
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Maclaurin series of the function f:

©.@)

f(z) = ) cn(z)" where |z| < R then its co-
n=1

efficients are given by the formula
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Theorem: If f(x) = Tn(x) + Rn(x), where T),
is the n-th degree Taylor polynomial of f at a
and R, is the remainder of the Taylor series
where lim_ Rp(x) = O for |z —a|] < R, then
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f is equal to the sum of its Taylor series on
the interval |z — a| < R.

Taylor's inequality: If |f"T1(z)| < M for |z —
a| < d, then the remainder R,(x) of the Tay-
lor series satisfies the inequality

|Rn(z)| < —a|" 1 for |z —a| < d
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Example: Find the Taylor series for f(z) =
In(x) centered at a = 2. Assume that f(x)
has a power series expansion.

After working through for the first three deriva-
tives, you can derive this relation: f(")(z) =
(=) I(n— Dz
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Example: Obtain the Maclaurin series for the
function xcos(2x).
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cos(2x) = n:EO (2n)] (2x)
rcos(2x) = E (=1)"2" )2ntl
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Example: Find the sum of the series ) 627 (2m)!
n):

n=0

Recall that this series represents the expan-

sion for cos(xz). So, the sum of this series is

1
cos(g) = 5.



