Bob Brown
Math 252   Calculus 2   Chapter 9, Section 10
1
CCBC Essex

The Form of a Convergent Power Series
If f is represented by a power series
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Taylor (Power) Series and Maclaurin (Power) Series
Def.:  If a function f has derivatives of all orders at x = c, then the series

is called the Taylor Series for f(x) at x = c.  If c = 0, then the series is called the
Exercise 1:  Use the function f(x) = cos(x) to form a Maclaurin Series
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, and determine its interval of convergence.
f(x) = cos(x)


[image: image3.wmf]Þ



f(0) = cos(0) =
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Now, 
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Therefore, 
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Thus, by the Ratio Test, 
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BUT…

Huge Subtlety
We cannot conclude that the power series created in Exercise 1 converges to cos(x) for all x.  We may only conclude that the power series converges to some function, but we cannot say right off the bat what that function is.  There is a procedure for establishing whether or not a power series converges to a given function for all x in the interval of convergence, but we will not examine this procedure.  In this course, we will not encounter pathological examples, meaning that the function that we use to generate a power series is indeed the function to which the power series converges.  (The power series that we created in Exercise 1 does indeed, at it turns out, converge to cos(x).)
Exercise 2:  Determine the Maclaurin Series for
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 =…Yikes, this is getting ugly fast!
In Exercise 1, we showed that f(x) = cos(x) = 
[image: image24.wmf]å

¥

=

-

=

+

-

+

-

0

2

6

4

2

)!

2

(

)

1

(

...

!

6

!

4

!

2

1

n

n

n

n

x

x

x

x

 .

Thus, 
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Binomial Power Series
We will develop a binomial power series, for a function of the form f(x) = (1 + x)k.

Exercise 3:  Determine the Maclaurin Series for f(x) = (1 + x)k.

f(x) = (1 + x)k     
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We see that
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The power series that is produced is
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Note:  It can be shown that the interval of convergence is -1 < x < 1.
Exercise 4:  Use the result of Exercise 3 to determine the Maclaurin Series for 
[image: image38.wmf]5

1

)

(

x

x

g

+

=

.
By Exercise 3, (1 + x)k  =  
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Exercise 5:  Use the Basic List of power series for elementary functions, found on page 682 in the textbook, to determine power series for the following functions.
(i.)  
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sin(x) =

Thus, 
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(ii.)  f(x) =   cos2(x)
=
cos(x) =

cos(2x) =







1 + cos(2x) =
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