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Section 11.10: Taylor and Maclaurin Series

Definition: If a function has a power series representation, then this power series is referred to as the
Taylor series of the function f at a (or about a or centered at a). If this series is centered at x = 0,
then this series is given the special name Maclaurin series.

Theorem: If f(x) has a power series representation at a, i.e. centered at x = a, that is if
oo

flz) = Z cn(r —a)” with | — a| < R then its coefficients are given by the formula

n=0

Cp =

fx)=co+ci(x—a)+ca(x —a)> + c3(x — a)® + ca(x — a)* + cs5(z — a)® + ...

f’(m):01+2*02(x7a)+3*03(:L“7a)2+4*C4(xfa)3+5*05(x7a)4+...

f'(x)=2%1xco+3%2%c3(x—a)+4x3xcy(x—a)’ +5xdxcs(z—a)® + ...

f/(@) =3%2%1xc3+4%3x2%ca(w—a) +5x4%3xc5(x —a)® +6+5xdx*cs(x —a)’...

FBD (@) =4%3%2x 1wy +5%4%3%2xcs(w —a) +6%5x4%3xcgla —a)® + ...

FO(z) =5%4%3%2%1xes+6%5%4%3%2%c(x —a)+ ...
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Example: Find the Maclaurin series and the radius of convergence for f(z) = e?®
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Example: Find the Maclaurin series and the radius of convergence for f(z) = sin(2x)

Example: Find the Maclaurin series and the radius of convergence for f(z) = cos(2z)
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Important Maclaurin series
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Note: These are the only building blocks that you do not have to prove the derivation.

Any other ”building blocks” used, must be proved.
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Example: Find the Maclaurin series and the radius of convergence for

A) f(z) = sin(3x)
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1
Example: Find the Maclaurin series and the radius of convergence for f(z) =In (1 + a:)
—x
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Example: Find the Taylor series of f(z) = sin(x) at z = %
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1
Example: Find the Taylor series of f(z) = — about a =3
x



Math 152-copyright Joe Kahlig, 20a Page 8

Example: Find the Taylor series of f(z) = In(x) about a = 2
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Example: Find the Taylor series of f(z) = about a = 4

Sl-



Math 152-copyright Joe Kahlig, 20a Page 10

Example: If f(x) = i (wn:lj)n, find f(49)(3).

n=0

Example: Use series to evaluate this integral.

x? 2
—1—
/Hdm
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Example: Find the sum of these series.

oo -1 nﬂ.Qn
(&) > %znzzn),

n=0
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