©Amy Austin, April 2, 2019

Section 11.10 Taylor and Maclaurin Series

Let f(z) = 3 ca(x — a)"
n=0

=cyte(r—a)tea(r—a)l+ez(r—a)P+c(r—a) +es5(x—a)®+...+ci(z—a) + ...

Substituting = a into f(z) gives m

Take the derivative of f(z):

fl(z) = c1 + 2c2(z — a) + 3e3(z — a)® + 4es(z — a)® + Bes(x — a)t + ...

Substituting z = a into f'(z) gives |c1 = f/(a)

Likewise,

f(x) =2c5 +2-3c3(x — a) +3-4deg(z — a)? + 4 - 5es(x —a)® + ...

"
Substituting = = a into f”(z) gives f”(a) = 2¢, yielding | ¢y = me)

f///(x):23C3+234($—a)+34565(3§'—a)2+

_ fl/l(a)
3!

Substituting = a into f"'(z) gives f"'(a) = 2 - 3c3 = 3les, yielding | c3

Continuing in this manner, we find | ¢; =

Thus, we define the Taylor Series for f(x) about z = a to be

o0 (n) a "a "(a
fy= 3 00y = g+ pae -+ T w0y T g
n=0 n: . !

where f(")(a) is the nth derivative of f(z) at = = a.
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(—2)"n!

= —————. What is the radius of convergence
™(n+5)

1. Find the Taylor Series for f centered at a = 5 if f(")(5)
of this Taylor Series?

2. Find fCV(5) if f(z) = § that is the 315! derivative of f at x = 5.
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3. Find the Taylor Series for f(z) = €2 centered at a = —1. What is the associated radius of convergence?

1
4. Find the Taylor Series for f(z) = — centered at a = 7. What is the associated radius of convergence?
x
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5. Find the Taylor Series for f(z) = Inz centered at 2. What is the associated radius of convergence?

Definition: The Maclaurin Series for the function f(x) is defined to be the Taylor Series about
z = 0. That is

o ¢(n)
fay =y T
n=0

n.

where f()(0) is the nth derivative of f(z) at 2 = 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
(o]

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

and we found
— 3 1-— 3z

power series representation for

at zero, it is also considered a Maclaurin series.

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) = cosx. What is the associated radius of convergence?

8. Find the Maclaurin Series for f(z) = sinz. What is the associated radius of convergence?
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2

9. Find the Maclaurin Series for f(z) = e .

T
10. Evaluate the indefinite integral as an infinite series / T cos — dzx.

11. Evaluate the indefinite integral as an infinite series / sin(4z?) dz.

00 (_1)n(ﬂ.)2n+l
12. Flnd the sum Of the SerieS nXZ:O m

o (—1)"on 3n
13. Find the sum of the series > Hilx
n=0 n.



