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Representing Function by Power Series

There are several ways for finding a power series that represents a given function. Let’s begin by looking

at the function:
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Example 1: Find a power series representation for f(x) centered at 0.
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- The above power series only represented our function on the interval of convergence stated
above. To represent f(x) on another interval, we can develop a different series.

Example 2: Find a power series representation for f(x) = i Ci‘}_t_f_’_rfiﬂ' o-mﬂ. m.h;qﬂ ot 2.
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Example 3: Find power series forf (x) = —, _eltg_r_e_d_a]:_ﬂ_and centered at 2,
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Example 4: Findapowerseries,centeredat(},forf(x)=i§::' = 3X—1 _ A N B
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2014 Question 6

0
e . . : 2"
The Taylor series for a function f about x =1 1s given by Z:(—l)"1r+l =~ (x-1)" and converges to f(x) for
n
n=1

|x — 1] < R, where R is the radius of convergence of the Taylor series.

(a) Find the value of R.

(b) Find the first three nonzero terms and the general term of the Taylor series for f'. the derivative of f, about

x=1.

(c) The Taylor series for /' about x = 1., found in part (b). is a geometric series. Find the function /' to which

the series converges for [x — 1| < R. Use this function to determine f for [x — 1| < R.
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(a) Let a, be the nth term of the Taylor seres.
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2|x-1| <1 =>|x—1|<%

The radius of convergence 1s R =

o | =

(b) The first three nonzero terms are
2—4(x-1)+8(x—1)%.

The general term is (—1)"" 2" (x —1)"™! for n > 1.

(c) The common ratio1s =2(x —1).
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f(x)=Mn|2x-1| for |x-1| < 3

3:

3:

1 : sets up ratio
1 : computes linut of ratio
1 : determunes radius of convergence

(2 : first three nonzero terms

| 1 : general term

1: f(x)
1 : antiderivative

1: f(x)
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Finding a Power Series by}ﬂlfg_ﬂgn m
|
Example 5: Find a power series fotff(x) =1In x,‘centered at 1. Jh X 0‘?( = Q"’JX |+ &
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Finding a Power Series by Differentiation (- X\A o —pex<l
Example 7: Find a power series for the following given that N ! = Z X" = LA XA 7‘*3""
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1
1+2x

Let f be the function given by f(x) =

(a)Write the first four nonzero terms and the general term of the Maclaurin series for f.

(b)Find the radius and interval of convergence for the Maclaurin series for f.

(c)Let P;(x) be the third degree Taylor polynomial for gabout x = 0.If g(x) = f; f(t)de,
then find the value of P; G)

(d)Use the function | to find the first four non zero terms and the general term of the
1

Maclaurin series for the function h(x) = :
(1+2x)2




