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Section 11.10 Taylor and Maclaurin Series
Ca-=

el foerents nl

=c+te(r—a)+e(r—a’+e(zr—a)P +ey(r—a) +es(e—a)®+ ... +ei(z—a) +

o
Substituting « = a into f(x) gives - £ (a\

ol

Take the derivative of f(x):

fl(x) = e1 + 2e9(z — a) + 3e3(x — a)? + deg(x — a)® + Bes(z — a) + .

b
Substituting x = a into f'(x) gives |c; = f'(a)| . s: (a\)
= ——

1\

Likewise,
f'(x) =2e2 +2-3c3(x —a) +3-deg(z— a)? + 4 5es(z — a)® + ...
p n
Substituting = a into f”(z) gives f"(a) = 2¢y, yielding | ¢ = ! 2((1) = ‘(: (a)
al

fMx)=2-3c3+2-3-4(x—a)+3-4-5es(z —a)? + ...

- fm(a)
)

o

Substituting x = a into f"'(x) gives f"(a) = 2 - 3¢3 = 3leg, yielding

Continuing in this manner, we find

Thus, we define the Taylor Series for f(x) about x = a to be
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where f(")(a) is the nth derivative of f(z) at z = a.
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What is the radius of convergence

1\ Find the Taylor Series for f centered Wf

of this Taylor Series?

B do cokw kest.
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Fund R=1
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2. Find fOD(5) if f(x) = iﬂ %, that is the 31° derivative of f at = 5.
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3. Find the Taylor Series for f(x) = e2* centered at a = —1. What is the associated radius of convergence?
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5. Find the Taylor SRR for f(z) = Inx ceﬁtered at 2. What is the associated radius of convergence?

Qo= Z \”_(a\) T ,;2) Loy 2vx = £i9y= 22
n=0 n\ —_—

A {
£ 0= 5
,3) L= - /i
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£ = 432
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Definition: The Maclaurin Series for the function f(x) is defined to be the Taylor Series about
x = 0. That is

% p(n)
10

!
——

fla)=
where f(™(0) is the nth derivative of f(z) at « = 0.

Note: We have been dealing with Maclaurin series in section 11.8 and 11.9 since a Maclaurin series

is just a power series centered at a = 0. Thus, in particular, in section 11.9 we were asked to find a
o0

1 1
and we found

1- 3z w 1-—3x
at zero, it is also considered a Maclaurin series.

= E 3™z™. Since this series is centered
n=0

power series representation for

6. Find the Maclaurin Series for f(x) = e®. What is the associated radius of convergence?
—_
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7. Find the Maclaurin Series for f(x) = cosz. What is the associated radius of convergence?

o o o ot e
os K= 2 ) % f=-swn X s
n=0n) £ -coSt -
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9. Find the Maclaurin Series for f(z) = e

Kaow - E

n=0 [\\
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11. Evaluate the indefinite integral as an infinite series / sin(42?) da.
n ant)
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12. Find the sum of the series M = Z 3 = ’3

,2::() 3241 (2n 4+ 1)1

N
N nyp 3
. . = (71)y12n£3n o -1
13. Find the sum of the series "2::() ] .= Z (. ) R ’X
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