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Embedded Section : Serie

Certain functions can be approximated by a polynomial il the form of an infinite series.

The following series are approximations for the functions|when the x-values are close 1o
0. .

sin x =

COSXx =

14+ x

Why is this necessary??

First, differentiation and integration of power series can ble performed term by term and is
hence particularly easy. Second , the (truncated) series cgn be used to compute function

values approximately. Finally, algebraic operations can dften be done much more readily
on the power series representation. '




Right now, since we are just in the very beginning stageq of series approximations, we

will be doing minimal operations with them.

Examples: Find the derivatives of the following functior
approximations.

ilj_
de\l+x)

s using their polynomial




&

1.) Find the 7" order approximation of sin —;—

We can also use the polynomial approximation to find values of functions in a certain

neighborhood. In our case, all of our approximations are |
only approximate for values in the interval [-1, 1].

for values close to 0, 50 we can

Also, in order to approximate a value for a function, we n¢ed to know what order of the

polynomial to use. For example, If I asked you to find the
cos 1, you would write the 4% order series for cos X, replag

* 1* 13
cosl=1-—+—=-—=
21 4 24

4™ order approximation for
ing 1 for x and then solving:

Note that 4® order does not mean four terms, but rather you will stop when your function

has a 4® power In it.

2.) Find the third order approximation of e
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Series Worksheet

Find the following derivatives or integrals using polynomial (series) approximations
using the first three terms.

L) [-2sin 2xdx ~

2) L (e~

adx

-
3. de =
)~[1+2x

d
4) d—x(cos 5x)~
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Embedded Section ;: Series

Certain functions can be approximated by a polynomial in the form of an infinite series.
The following series are approximations for the functions when the x-values are close to
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Why is this necessary??

First, differentiation and integration of power series can be performed term by term and is
hence particularly easy. Second, the (truncated) series can be used to compute function

values approximately. Finally, algebraic operations can often be done much more readily
on the power series representation.



Right now, since we are just in the very begmnmg stages of series approxxmatlons we
will be doing nmumai operanons wﬁh them '

- Examples: Fmd the denvatlves of the foliowmg ﬁmctlons usmg then' polynormal
appromatlons - ' :
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We can also use the polynomial approximation to find values of functions in a certain
neighborhood. In our case, all of our approximations are for values close to 0, so we can
only approximate for values in the interval [-1, 1].

Also, in order to approximate a value for a function, we need to know what order of the
polynomial to use. For example If I asked you to find the 4 order approximation for
cos 1, you would write the 4™ order series for cos x, replacing 1 for x and then solving:

1? gl“ 13

cosl—l——gl a \2)4 o ‘S‘w{"’? CQS":;.SL{’QE

Note that 4™ order does not mean four terms, but rather you will stop when your function

has a 4™ power in it.
(

1.) Find the 7" oﬁ'de approximation of sin %—
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2.) Find the third order approximation of e* . OL/@UUF'@ Sin ( Z / -4 76“( AN 38(0
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Series Worksheet

Find the following derivatives or integrals using polynomial (series) approximations
using the first three terms. _
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