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1 Purpose
The functions in fourierlib generate fourier series, fourier sine series, and fourier
cosine series. The library can be installed and used with TI-Nspire CX CAS, TI-Nspire
CAS Student Software, TI-Nspire CAS Teacher Software, and TI-Nspire CAS App for
the iPad.

fourierlib is free software: you can redistribute it and/or modify it under the terms
of the GNU General Public License as published by the Free Software Foundation,
either version 3 of the License, or any later version. Visit https://www.gnu.org/
licenses/gpl.htm to view the License.

2 Restrictions/Limitations
Complex fourier series are not supported.

3 Library History
Library Version: 1.00
Date Created: 30August2018
Last Modified: 18October2018

4 Functions
The functions in the library and examples of using them are described in the following
paragraphs. The examples shown below are screen-captures of commands and their
results from TI-Nspire CAS Student Software.

4.1 help()
Displays usage information for the functions in the library.

4.1.1 Example

Select the help function in the library pane to add it to a calculator page, then execute
the function:
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Scroll to display information about a library function:

4.2 fourier(function name,maxival,numterms)
Calculate a fourier series consisting of ’numterms’ non-zero terms to approximate
the function named ’function name’ over the interval [minival,maxival] where mini-
val equals -maxival.

Input arguments:

function name - the (string) name of the function to approximate with a fourier
series.

maxival - the maximum value of the interval from -maxival to maxival for the
approximation. These are the lower and upper limits of the integral for the ap-
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proximation. The lower and upper values of the domain of the function to ap-
proximate must include or span these limits.

numterms - the desired number of non-zero terms in the approximating series.

Returns:

A Fourier series approximation for the function named ’function name’.

Note: If the interval [-maxival,maxival] is larger than the domain of the function (for
example, the domain of a piecewise-defined function), this function displays an error
message and returns an empty string.

4.2.1 Example 1

Expand the even function f (x) = x2,−pi≤ x≤ pi in Fourier series.

The definition of the function and the command to expand the function in a calcu-
lator application is

The graph of the function and its Fourier series:

Figure 1: Periodic Extension of f (x) = x2
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4.2.2 Example 2

Expand the even function f (x) = |x|,−pi≤ x≤ pi in Fourier series:

The graph of the function and its Fourier series:

Figure 2: Periodic Extension of f (x) = |x|

4.2.3 Example 3

Expand the odd function f (x) = x,−pi < x < pi in Fourier series.

The graph of the function and its Fourier series:

Figure 3: Periodic Extension of f (x) = x
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4.2.4 Example 4

Expand the function f (x) = e−x,−2≤ x≤ 2 in Fourier series:

The graph of the function and its Fourier series:

Figure 4: Periodic Extension of f (x) = e−x

4.2.5 Example 5

Expand the odd function f (x) =

{
−1, −1≤ x < 0

1, 0 < x≤ 1
in Fourier series.

The graph of the function and its Fourier series:

Figure 5: Periodic Extension of f (x)
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4.3 fouriercos(function name,maxival,numterms)
Calculate a fourier cosine series consisting of ’numterms’ non-zero terms to approxi-
mate the function named ’function name’ over the interval [0,maxival].

Input arguments:

function name - the (string) name of the function to approximate with a fourier
cosine series.

maxival - the maximum value of the interval from 0 to maxival for the approxi-
mation. These are the lower and upper limits of the integral for the approxima-
tion. The lower and upper values of the domain of the function to approximate
must include or span these limits.

numterms - the desired number of non-zero terms in the approximating series.

Returns:

A Fourier cosine series with even extension approximation for the function named
’function name’.

Note: If the interval [0,maxival] is larger than the domain of the function (for example,
the domain of a piecewise-defined function), this function displays an error message
and returns an empty string.

4.3.1 Example 1

Expand f (x) =

{
cos(πx

2 ), 0≤ x≤ 1
0, 1 < x < 2

in Fourier cosine series.

The graph of the function and its Fourier cosine series:
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Figure 6: Even Periodic Extension of f (x)

4.3.2 Example 2

Expand f (x) =

{
x, 0≤ x≤ 3

2
3− x, 3

2 < x≤ 3
in Fourier cosine series.

The graph of the function and its Fourier cosine series:

Figure 7: Even Periodic Extension of f (x)

4.4 fouriersin(function name,maxival,numterms)
Calculate a fourier sine series consisting of ’numterms’ non-zero terms to approximate
the function named ’function name’ over the interval [0,maxival].

Input arguments:

function name - the (string) name of the function to approximate with a fourier
sine series.

maxival - the maximum value of the interval from 0 to maxival for the approxi-
mation. These are the lower and upper limits of the integral for the approxima-
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tion. The lower and upper values of the domain of the function to approximate
must include or span these limits.

numterms - the desired number of non-zero terms in the approximating series.

Returns:

A Fourier sine series with odd extension approximation for the function named
’function name’.

Note: If the interval [0,maxival] is larger than the domain of the function (for example,
the domain of a piecewise-defined function), this function displays an error message
and returns an empty string.

4.4.1 Example 1

Expand f (x) =

{
x, 0≤ x≤ 3

2
3− x, 3

2 < x≤ 3
in Fourier sine series.

The graph of the function and its Fourier sine series:

Figure 8: Odd Periodic Extension of f (x)
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4.4.2 Example 2

Expand f (x) =

{
cos(πx

2 ), 0≤ x≤ 1
0, 1 < x < 2

in Fourier sine series.

The graph of the function and its Fourier sine series:

Figure 9: Odd Periodic Extension of f (x)

4.5 fouriercoscoef(function name,maxival,index)
Calculate a specified coefficient of a cosine term of a fourier series for the function
named ’function name’ over the interval [-maxival,maxival].

Input arguments:

function name - the (string) name of the function.

maxival - the maximum value of the interval from -maxival to maxival for the
approximation. These are the lower and upper limits of the integral for the ap-
proximation. The lower and upper values of the domain of the function to ap-
proximate must include or span these limits.

index - the index of the desired coefficient. Indices for cosine terms begin with
0.

Returns:

The coefficient of a cosine term of the Fourier series for the function named
’function name’. The returned first term is divided by 2: the first cosine coeffi-
cient = a0

2 .
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Note: If the interval [-maxival,maxival] is larger than the domain of the function (for
example, the domain of a piecewise-defined function), this function displays an error
message and returns an empty string.

4.5.1 Example 1

Find the first five cosine coefficients for the Fourier series approximation for the even
function x2,−π ≤ x≤ π:

4.5.2 Example 2

Find the first five cosine coefficients for the Fourier series approximation for the odd
function x,−π ≤ x≤ π:

Note: all the cosine coefficients for an odd function equal 0.

4.6 fouriersincoef(function name,maxival,index)
Calculate a specified coefficient of a sine term of a fourier series for the function named
’function name’ over the interval [-maxival,maxival].

Input arguments:

function name - the (string) name of the function.

maxival - the maximum value of the interval from -maxival to maxival for the
approximation. These are the lower and upper limits of the integral for the ap-
proximation. The lower and upper values of the domain of the function to ap-
proximate must include or span these limits.

index - the index of the desired coefficient. Indices for sine terms begin with 1.

Returns:

The coefficient of a sine term of the Fourier series for the function named ’func-
tion name’.
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Note: If the interval [-maxival,maxival] is larger than the domain of the function (for
example, the domain of a piecewise-defined function), this function displays an error
message and returns an empty string.

4.6.1 Example 1

Find the first five sine coefficients for the Fourier series approximation for the even
function x2,−π ≤ x≤ π:

Note: all the sine coefficients for an even function equal 0.

4.6.2 Example 2

Find the first five sine coefficients for the Fourier series approximation for the odd
function x,−π ≤ x≤ π:

4.6.3 Example 3

Use the first four Fourier cosine and sine coefficients to construct a Fourier series for

the function f (x) =

{
−1, −1≤ x < 0
x, 0 < x≤ 1

.

Define the piecewise function:

Calculate the cosine coefficients:

Calculate the sine coefficients:
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Use the formula

f (x)≈ a0

2
+

∞

∑
n=1

(
an cos

(
πnx

l

)
+bn sin

(
πnx

l

))
where a0

2 = a[1] and l = upper interval value to construct the series (note that the a0
term returned by fouriercoscoef() has already been divided by 2):

The series returned by the fourier() function is:

4.7 isevenfunc(function name)
Determine if the function named ’function name’ is an even function.

Input arguments:

function name - the (string) name of the function.

Returns:

true if the named function is an even function and false if the function is not
an even function.

An even function is a function such that f (x) = f (−x). The graph of an even function
is symmetric with respect to the y−axis.

4.7.1 Example 1
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4.7.2 Example 2

4.7.3 Example 3

Note that ex3(x) = ex · cos(x) is neither even nor odd.

4.8 isoddfunc(function name)
Determine if the function named ’function name’ is an odd function.

Input arguments:

function name - the (string) name of the function.

Returns:

true if the named function is an odd function and false if the function is not
an odd function.

An odd function is a function such that f (−x) =− f (x). The graph of an odd function
is symmetric with respect to the origin.

4.8.1 Example 1

4.8.2 Example 2

4.8.3 Example 3

Note that ex3(x) = ex · cos(x) is neither even nor odd.

15


	Purpose
	Restrictions/Limitations
	Library History
	Functions
	help()
	Example

	fourier(function_name,maxival,numterms)
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5

	fouriercos(function_name,maxival,numterms)
	Example 1
	Example 2

	fouriersin(function_name,maxival,numterms)
	Example 1
	Example 2

	fouriercoscoef(function_name,maxival,index)
	Example 1
	Example 2

	fouriersincoef(function_name,maxival,index)
	Example 1
	Example 2
	Example 3

	isevenfunc(function_name)
	Example 1
	Example 2
	Example 3

	isoddfunc(function_name)
	Example 1
	Example 2
	Example 3



