
Time Series Analysis

The new Time Series Analysis package works with any 
data that varies with time. In particular, it can be used 
to analyze any data where the time intervals between 
data points are regular. This occurs in many fields such 
as macroeconomics, statistics, signal processing, 
econometrics, and mathematical finance. 

This package includes 30 routines for:

• Analyzing and modeling, including logarithmic and 
Box-Cox transformations, exponential smoothing, and 
optimization.

• Finding patterns and forecasting with confidence intervals.

• Visualizing time series data, including combining data 
sets in a single plot and easily displaying seasonal data 
in a variety of ways.
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Powerful Search Tools

New search tools in Maple 18 make it much easier for you to 
access the information and resources you need to accomplish 
your task. 

• A new search box in the toolbar provides faster access to  
the help system.

• Results include all the relevant help pages, tasks, assistants, 
tutors, and Math Apps in Maple and online in The Möbius 
Project™. 

• Previews of the content pop up when you hover over the 
result with your mouse, so you can easily determine the most 
relevant result.

• Searches can be restricted to specific products and add-ons.

Maple 18 also includes new start pages for a wide variety of 
topics, which collect key examples, help pages, tutorials,  
and tools related to each topic.



Visualization

Maple 18 includes  
extensive updates to its 
visualization abilities for  
2-D and 3-D plots.

• Set background 
images on plots to 
show the connection 
between mathematical 
expressions and real-
life applications.

• Control background 
color for plots, in 
addition to curve and 
axes colors.

• Programmatically set 
plot size as a fixed 
width, as a proportion 
of the document width, 
or using a ratio.

• Manipulate color palettes, 
which can be used for coloring 
individual or multiple plot objects.

• Customize plot shading for surfaces, 
including coloring procedures and 
image texture mapping. These 
options are available through both the plot3d and surfdata 
commands.

• Extrude 2-D plots along a specified path to create a 3-D 
object, which is useful in solid modeling.

• Use specialized visualization tools for fractals, time-series 
data, and signal processing.

Signal Processing

The Signal Processing package features tools for frequency 
domain analysis, windowing, signal generation and analysis, 
and more. In Maple 18, the Signal Processing toolkit has 
been expanded to include more visualization and windowing 
functionality.

• Tools for visualizing the frequency contents of signals, 
including the spectrogram, power spectrum, and signal plots.

• More windowing functions, including Blackmann-Nuttall and 
Bohman windows.

• Ability to apply windowing techniques to individual segments 
of data in order to generate the corresponding spectrogram.

Clickable Math™

Maple 18 continues to deepen the support 
for Clickable Math learning and exploration.

• A new Calculus palette for more 
advanced calculus-based expression 
entry, including built-in templates 
for double and triple integrals, dot 
derivatives, and mixed partial derivatives.

• Simplified, more comprehensive 
context-sensitive menus for the Student 
packages.

• New interactive tools for exploring 
statistics.

• Over 75 new Math Apps from math, science, and engineering.

Quiz Generation

With the new Grading package, Maple 18 makes it easy to 
develop interactive, self-grading quizzes for your students so 
they can test themselves and get additional practice.

• Generate a question, student response area, and “Check 
Answer” button with a single command.

• Turn one question template into hundreds of questions for 
your students by providing algorithms to generate new 
versions of the original question.
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• Ask open-ended mathematical response questions, true/false, 
multiple choice, and multiple selection.

• Ask deep, open-ended questions and use Maple to 
automatically check the mathematical properties of the 
response to determine correctness.

• Include plots, including automatically generated plots, in the 
question or in the response choices.

• Develop interactive plot questions that allow students to 
sketch a plot and have Maple grade the result using the suite 
of tools provided.

Math Apps and The Möbius Project

Maple 18 includes many new Math Apps that can be used in 
the classroom to engage students. These and many more Math 
Apps are part of The Möbius Project, an initiative from Maplesoft 
that supports the creation, sharing, and grading of Math Apps. 

• Over 75 new Math Apps for math, science, and engineering, 
including quadratic forms, solids of revolution, escape-time 
fractals, the Doppler effect, transistors, ciphers, and many 
more.

• New categories of Math Apps, including biological and 
chemical sciences, engineering, and logic.

• All Math Apps, including those in The Möbius Project 
repository, are searchable by Maple’s help system and can  
be instantly accessed from within Maple.

• Enhanced authoring tools for creating or customizing  
Math Apps.

One-Step App Creation

The Exploration Assistant and Explore command give you a 
quick and easy way to create interactive applications to explore 
arbitrary mathematical expressions and plots. These Math 
Apps can be shared with students and colleagues directly or 
through The Möbius Project. Maple 18 includes many significant 
updates to the Explore functionality, making it much more 
powerful and flexible. In Maple 18, you can use the Explore 
abilities to:

• Include sliders, dials, gauges, and more in the final 
application.

• Customize placement of controls in the application.

• Provide drop-down lists so the user can set parameters in 
your application.

• Control the size of the display component.

• Automatically animate the results as the parameters change.

• Create and control markers on 2-D plots.

• Vary parameters of images, such as exploring fractal images 
at different time iterations or the additive effects of RBG 
values.

Interactive Components

Your Maple document can become an easy-
to-use, interactive application by including 
buttons, sliders, dials, and other interactive 
components. These applications can be shared 
with colleagues, deployed to others in your 
organization, or shared with students directly or 
through The Möbius Project.  Maple 18 includes 
many improvements that support application 
development in Maple, including numerous 
improvements to interactive components.

• Easier ways to reference a component when 
you do not remember its exact name, including command 
completion and simply pasting a copy of the component into 
a code region, where its name will be inserted instead.

• A shortcut component for linking to different types of content, 
including Maple documents, documents in the MapleCloud™, 
task templates, URLs, and help topics. Clicking on the 
shortcut button opens the content. 
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• Improved code editor, including options for line numbers, text 
wrapping, and a Modelica® code edit mode.

• A new password property on text components that hides 
entered text while retaining the content.

• An auto-fit option for math entry boxes.

• Programmable control over toggle button images.

• Support for OGG audio files in the video player component. 

Statistics for Students

A new package for Student Statistics is designed to help 
teachers present and students understand the material from 
a standard course in statistics. The package features over 50 
commands subdivided into three main components: quantities 
(including visualization and formulas), hypothesis testing, and 
interactive exploration.

• Construct data samples from existing data or by creating a 
sample that follows a specific distribution.

• Compute many different quantities, such as the mean value, 
standard deviation, skewness, and many more.

• Display calculated quantities as symbolic formulas, exact 
numeric values, or visualizations.

• Explore properties of different distributions using an 
interactive tutor.

• Choose and apply an appropriate hypothesis test using an 
interactive guide, or apply the test directly.

Fractals

The new Fractals package makes it easy to create and explore 
popular fractals, including Mandelbrot, Julia, Newton, and 
other time-iterative fractals. In creating these images, the 
package automatically applies multithreading and optimization 
techniques that take advantage of the full processing power of 
your computer. You can further manipulate the fractal images 
using the Image Tools package, 
explore them 
interactively with 
the Exploration 
Assistant, and 
examine them with 
Array Tools and 
other computational 
commands.

Performance

Maple 18 has greatly increased performance and efficiency 
in several key categories. Improvements in performance and 
efficiency include:

• Faster computation speeds for many basic operations on 
large integers due to a new version of GMP.

• The integration of the LLVM compiler framework resulting in 
faster compile times and more efficient generated code.

• Significant speed improvements and expanded degree 
ranges for multivariate polynomial operations.

• Efficiency improvements in numerical linear algebra.

• Much faster linear combinations of matrices and vectors.

• Significant speedups working with the Bessel and Henkel 
special functions.

• Automatic parallelism in the sort command, taking advantage 
of multiple cores to make sorting much faster.

• Improved performance in the Graph Theory package.
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Physics

Maple provides a state-of-the-art environment for algebraic 
computations in physics, with emphasis on ensuring the 
computational experience is as natural as possible. With 
more than 500 enhancements throughout the entire package 
to increase robustness and versatility, an extension of its 
typesetting capabilities to support even more standard notation, 
as well 17 new Physics Library commands to support further 
explorations and extensions, Maple 18 extends the range of 
physics-related algebraic formulations that can be done in 
a natural way inside Maple. The impact of these changes is 
across the board, from vector analysis to quantum mechanics, 
relativity, and field theory.

As part of its commitment to providing the best possible 
environment for algebraic computations in physics, Maplesoft 
has launched a Maple Physics: Research and Development 
web site, where users can download research versions of the 
Physics package. The results from this accelerated exchange 
with people around the world have been incorporated into the 
Physics package in Maple 18.

Group Theory

Expansions to the Group Theory package in Maple 18 include 
a new built-in library of perfect groups and a new coset 
enumerator that improves the robustness and performance 
for many commands. Other enhancements include improved 
simplification for finitely presented groups and the ability to 
compute additional group properties, such as the cycle index 
polynomial of a permutation group.

Graph Theory

Several improvements have been made to 
the Graph Theory package, including 
improved performance for drawing  
large sparse graphs, expansion 
of the IsIsomorphic 
command to handle both 
undirected and directed 
graphs, and the ability to 
generate LaTeX code for 
displaying a graph in  
a LaTeX document.

Q-Difference Equations

New computations available for working with q-difference 
equations include finding the closure of a q-shift operator with 
polynomial coefficients and desingularizing q-shift operators to 
find a multiple with fewer singularities.

Numerical Integration

Maple 18 provides more methods for numerical integration, 
adding four routines for high-dimensional numerical integration 
that leverage the Cuba library for multi-dimensional numerical 
integration.

RootOf

The function RootOf is a placeholder for representing one, many, 
or all of the roots of an equation in one variable. In particular, 
it is the standard representation for Maple algebraic numbers, 
algebraic functions, and finite fields. Many improvements have 
been made in Maple 18 to make it easier to work with. It is now 
easier to select a root closest to a given value or one that lies 
within a given bounding box, and to consistently refer to a root 
whose value has not been determined. Additional warnings 
have also been added to notify you when your specification 
is empty or ambiguous. These changes to RootOf are used 
throughout the Maple library, making functions such as evala 
and gcd more careful to warn of potential problems.

Student Exploration of Mathematical Foundations

The new Student Basics package helps to explore the 
foundations of higher math, making it possible to provide 
step-by-step breakdowns for expanding and simplifying 
mathematical expressions, such as simplifying fractions, 
expanding products of polynomials, or solving linear equations. 
All the steps to the solution are shown and documented, so that 
a student can easily understand what is happening. Students 
can use this package to understand where results are coming 
from and learn how to solve these problems on their own. 

Student Multivariate Calculus

Maple Student packages are 
designed explicitly for teaching and 
learning concepts in mathematics. 
In Maple 18, the student package 
for multivariate calculus has been 
further expanded to provide 
more functionality. This package 
now includes commands to 
determine angles between objects, 
calculate projections, and test for 
orthogonality.
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Maple T.A.™ Authoring Environment

Maple T.A. is a web-based system for creating tests and 
assignments, and automatically assessing student responses 
and performance. Maple 18 includes a new package of tools 
that make it easy for Maple T.A. users to develop and test their 
question content in the rich Maple authoring environment before 
exporting it to Maple T.A. 

The Maple T.A. package gives you the ability to import and 
export Maple T.A. question content from Maple. It also provides 
Maple equivalents of commands built into Maple T.A., so that 
questions that use these commands can be developed and 
tested in Maple, and then the efficient Maple T.A. commands  
will be called when inside the Maple T.A. environment. 

Capturing Exact Student Input

When students use Math Apps, they are sometimes asked 
to enter a mathematical expression into a math entry box. By 
default, when Maple is asked what the student entered, Maple 
applies the same automatic simplification rules as it would if 
the expression was entered elsewhere in Maple. For example 
“2/4” would be returned as “1/2”. Most of the time, this is what 
you want, since you are interested in the mathematical result, 
not the form it was entered in. But occasionally, you want to 
know exactly what the student entered, because you want the 
answer in a particular form. With the new Inert Form package, 
you can capture the exact input. The Inert Form package allows 
you to extract the contents of a math entry box in a notation that 
will not evaluate. This notation has the advantage of being an 
unambiguous representation of a mathematical expression that 
follows strict rules that make it easy to take apart and compare 
with the desired response.

Programmatic Image Embedding

Using the new Embed command in the Image Tools package, 
you can programmatically embed images directly into your 
current document. The Embed command provides the 
functionality to insert single images or tables of images, which 
is useful when you are creating or manipulating an image 
programmatically before you want to display it. Now the image 
can be created or modified and then 
displayed in the same code, 
without having to save it in 
a separate file.

Control Systems Design

Maple provides a series of control systems design tools 
that give you the ability to work analytically with linear time-
invariant dynamic systems. The Dynamic Systems package is a 
collection of procedures for creating, manipulating, simulating, 
and plotting linear time-invariant systems models. Maple 18 
includes several updates to the Dynamic Systems package, 
including new options for 
system constructors that 
provide greater flexibility 
and customization 
and more ways to 
interconnect systems, 
including appending 
inputs/outputs, positive 
or negative feedback 
connections, series, and 
parallel.

Code Generation

Maple’s code generation feature allows you to easily deploy 
your solutions to other programming languages. You can 
develop your solution or prototype quickly in Maple, taking 
advantage of Maple’s mathematical commands and interpreted 
programming language, generate optimized code for 
expressions and procedures, and incorporate that code in  
your own programs, royalty-free. 

Maple 18 includes important new additions to Maple’s code 
generation abilities, with Python® and Perl joining the collection 
of supported target languages, expanded support for MATLAB® 

code generation, and the ability to specify which standard 
library to use in cases where more than one translation option 
is available. In addition, a new interactive Code Generation 
Assistant provides a convenient user interface to the Code 
Generation package, making it easy to translate expressions, 
functions, and procedures and to choose translation options 
without having to know the details of the commands. 
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Database Connectivity

With built-in database connectivity, Maple allows engineers and 
scientists to quickly develop and deploy powerful applications 
that combine large enterprise databases with the state-of-the-
art analysis and visualization tools of Maple. You can easily 
query, create, and update your databases in Maple, without 
any detailed SQL knowledge. Now in Maple 18, database 
connectivity has been extended to also include native support 
for SQLite, the most widely deployed SQL database engine.

Language and Programming

Maple 18 includes many improvements to the Maple language 
and programming facilities.

• A new URL package enables uploading and downloading  
of data across networks.

• The compiler run-time library was made thread-safe, so that 
thread-safe compiled procedures can be run in multiple 
threads.

• The Random Tools package now supports the generation of 
Matrix and Vector objects, and has improved performance  
for lists.

• The sort command offers automatic parallel execution, new 
key sorting, and guaranteed stable sorting.

• The String Tools package provides new commands for 
working with strings, including the ability to test if a string 
is a derangement of another string and to extract a prefix 
consisting of specified characters.

• New kernel options return the total amount of time spent 
performing garbage collection in both CPU and real time.

• A new option causes the elements of a table or array to 
be sorted by the value of the index, such as sorting the 
entries of a table based on the table indices.

Import/Export

Maple 18 supports many new file formats for import and 
export. These include the 3-D graphics formats BYU, JVX, 
OBJ, OFF, PLY, STL, and VTK; tabular and spreadsheet 
data stored as DIF, ODS, SXC; and LaTeX for graph 
export. Maple 18 also provides the ability to read and 
write compressed files in both ZIP and GZIP 
formats.

Customer Wish List

Maple 18 features a number of enhancements suggested by 
customers and the Maple user community, including:

• The Maple help system 
search facility is faster, 
more powerful, and 
easier to access.

• A new Calculus palette 
includes templates 
for easy insertion of 
double integrals and 
dot derivatives.

• Plot size can be programmatically controlled using the new 
size option.

• It is now possible to include background images and colors 
on plots.

• Interactive embedded components were enhanced in many 
ways, such as adding border control and the password 
property for text areas.

• The new CycleIndexPolynomial command in the Group 
Theory package was implemented in response to a customer 
request.

• You can now return a sorted sequence of the entries or 
indices of a table using the new index order option.

• Many new context menu operations have been added for the 
Student packages. In addition, the context menus for Student 
packages have been gathered into one easy to find submenu.

• The new LinearSolveSteps command in the Student 
Basics package makes it possible to see the step-by-step 
breakdowns for expanding and simplifying mathematical 
expressions.
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