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About Formulator 3.9 MathML Weaver

Formulator is a powerful interactive mathematical expressions editor. It uses
WYSIWYG-style editing and allows creating mathematical equations through simp le
point-and-click techniques. Formulator is the intelligent software, aware of
presentation or semantics face of mathematics. Advanced editing features are
available by means of MathML authoring techniques which help Formulator to
implement effective solutions for a wide audience of software developers, educators,
students, STM publishers, etc. Among the distinguishing features of Formulator is
component versions support (in the form of ActiveX Control or Automation Server)
and extensive support of MathML 2.0 (Presentation, Content and Mixed markups)
through easy-to-use graphical interface.

Exporting functionality of Formulator is extremely useful when a user wants
to share you math documents. With the help of Formulator users have a freedom to
publish their work in so different ways as MathML plain text fragments, XHTML
documents with MathML inlined, raster images (BMP, GIF, JPG, PNG), vector
graphics (EMF). Moreover, by means of standards MS Windows mechanisms,
Formulator can work with other editors, word processors, presentation programs,
HTML and XML -authoring tools and many other types of software, to create
equations for tests and class materials, Web pages, research papers, etc.

Formulator is visually oriented tool. It proposes intuitive and easy -to-use
ways to create and edit both Presentation and Content MathML markups.
Comprehensive collection of mathematical symbols and templates of Formulator is
useful both to users having publishing needs and to those who is oriented on
analysis of expressions meaning. For each basic mathematical construct, Formulator
provides a template containing graphics and edit boxes. There are many template
groups and mathematical operators, including fractions, radicals, sums, matrices,
various types of brackets and braces,etc. Equations can be easily created by inserting
mathematical templates and filling in their edit boxes. Users can insert templates into
the edit boxes of other templates, and in that way complex hierarchical formula can
be built up.

Field of applications for Formulator is really wide, since it comprises both a
standalone application edition, run as a separate program, and a component edition,
that is, an ActiveX control, that can be incorporated into any ActiveX container.
When using the Formulator Active X Control this revolutionary functionality makes
it simple to develop new software products, keenly aware of the mathematical
typesetting and semantics rules. This helps to dramatically accelerates application
development in computer -aided education, computer algebra systems, authoring
tools, and many other applications for mathematics, science, business, etc.
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Products List of Formulator 3.9 MathML Suite

Hermitech Laboratory provides a range of different solutions based on the
interactive mathematical expressions editor. This set of products is known as
Formulator3.9 MathML Suite:

A mathematical expressions editing (based on MathML 2.0 standard)

o standalone edition 8 Formulator MathML Weave(freeware)
0 component editions 8 Formulator ActiveX Control
A mathematical expressionsrendering AP
0o Formulator3.9API
A plug-ins (for Internet Explorer )
o Formulator MathML IE Performe(freeware)
A support of mathematics learning activities
o FormulatorTarsia(freeware)

Formulator 3.9 MathML Weaver License Agreement

Please read the following terms and conditions before installing, executing
and using standalone application edition of Formulator 3.9 MathML Weaver
("Software") provided by Hermitech, Laboratory of Mathematical and Modeli ng
Software, Ukraine ("Hermitech Laboratory"). By installing and using the Software
You indicate Your acceptance of the terms and conditions set in this License
Agreement (the "License Agreement").

1. COMMERCIAL VERSION LICENSE
You may NOT use the Software under this License Agreement for commercial

purposes. Commercial users can obtain a license from Hermitech Laboratory by
sending an order by e-mail, using the following address: info@mmlsoft.com.

2.NON -COMMERCIA L VERSION LICENSE

2.1.Qualification for a Non -Commercial Version License .

To qualify for a Non -Commercial Version License, You must: (1) use the
Software for non-commercial purposes as defined herein and be a NonCommercial
Entity as defined herein, or (2) be an University User as defined herein.

The term "Non-Commercial Entity" is limited to the following:

(1) University or other educational institutions (such as pre-schools, elementary
schools, middle or junior high schools, high schools, and community or j unior
colleges), nonprofit organizations (such as public libraries, charities, and
other organizations created for the promotion of social welfare).

(2) "University Users" who use the Software for professional (occupational) duties
(such as preparing of educaional materials for later use in class) or personal
use, and other individual users who use the Software for personal non-
commercial purposes (such as hobby, recreational, oreducational purposes).
The term "University Users" is limited to students, faculty members,
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researchers, administrators, support staff, and employees of a university or
other educational institution when acting in this capacity.

If You do not qualify for a Non -Commercial Version License, then You should
discontinue the downloading or installation process and purchase a Commercial Use
License, or obtain an Evaluation License, or request Hermitech Laboratory for
elucidation by sending an e-mail using the following address: info@mmisoft.com.

For the avoidance of doubt, the following are considered examples of
commercial uses of the Software:

(1) bundling or integrating the Software with any hardware product or
another software product for commercial use;

(2) use at or for a commercial enterprise;

(3) use for financial gain, personal or otherwise.

2.2. License Grant. As long as you comply with the terms of this License
Agreement, Hermitech Laboratory grants to You a FREE OF CHARGE limited, non -
exclusive, non-transferable license to use the Software for NON -COMMERCIAL
PURPOSES without right to sub -license.

2.3. Intellectual Property Ownership, Copyright Protection

This Software, any images and documentation incorporated into the Software
are the intellectual property of and are owned by Hermitech Lab oratory.

This license is not a sale of the Software or any copy of the Software. The
Software contains valuable trade secrets of Hermitech Laboratory. All worldwide
ownership of and all rights, titles and interests in and to the Software, and all copies
and portions of the Software, including without limitation, all intellectual property
rights therein and thereto, are and will remain exclusively with Hermitech
Laboratory.

The Software is protected, among other ways, by international copyright laws.
All rig hts not expressly granted herein are retained by Hermitech Laboratory.

2.4. Public Access (University Networks ).

If You are a University User, as long as you comply with the terms of this
License Agreement, You are hereby licensedto place a copy of the Software onto a
network of Your University (or Your other educational institution) for  use by other
University Users.

2.5. Restrictions .

You may not modify, translate, reverse engineer, decompile, disassemble
(except to the extent applicable laws prohibit such restriction), bundle with another
software product or create derivative works based on the Software, rent, lease,
transfer, license or otherwise transfer rights to the Software, or remove any
proprietary notices, licenses, displays, installation procedures or labels on or in the
Software, whether set forth in files or on media.
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2.6. Disclaimer of Warranty.

You expressly agree that the use of this Software is at Your own risk. The
Software is provided on an "AS IS" basis, without warranty of any kind, including
without limitation the warranties that it is free of defects and errors, fit for a
particular purpose, or non -infringing. The information and services provided by the
Software and/or Hermitech Laboratory are similarly provided on an "AS IS" basis
without warranty of any kind. The accuracy and reliability of any information
content or services provided by the Software and or Hermitech Laboratory should be
independently verified by You as the user prior to making purchase decisions and or
any other decisions based on such information content and services.

2.7. Limitation of Liability . To the maximum extent permitted by law, in no
event will neither Hermitech Laboratory nor anyone else involved in the creation,
production, or delivery of this Softwa re be liable for any damages arising from the
use of or inability to use the Software, including, without limitation, damages to
usersd systems and/ or Software and/ or
performance delays, and all other damages or losses.

1C
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List of supported features

Formulator 3.9 MathML Weaver provides a range of solutions for people
seeking to create materials containing mathematical notation or to develop new
software that is acquainted with presentation or content side of mathematics.

Formulator comprises both a standalone application edition, that can be run as
a separate program, and a component edition, that is, an ActiveX Control (or
Automation Server), that can be incorporated into any ActiveX container (or Active
Document container). The component edition is the perfect way for software
developers to insert mathematics rendering/editing/processing functionality in their
applications.

New software product s t ake over from
competence in math and easyto-use graphical interface, thus becoming keenly aware
of the mathematical typesetting and semantics rules. Professional support of
MathML format in Formulator accelerates application development in such various
topics, as computer-aided education (distance learning, electronic textbooks and
other classroom materials); automated creation of attractive reports; computer
algebra systems; authoring, training, publishing tools (both for web and desktop -
oriented), and many other applications for mathematics, science, business,
economics, etc.

Educators in different fields of knowledge can make use of Formulator to
create tests and other classroom materials containing mathematic formulas.
Formulator supports Content markup of MathML and so proposes an easy way of
automatic processing mathematics, expanding abilities of students and educators to
better represent, encode, and reuse mathematical applications and contexts.

STM publishers can use Formulator to allow better and quicker interaction in
the field of expressing and approaching ideas. Mathematical notations are forming a
significant part of the common communication process and must be computer -aided
as well. By using the Presentation markup of MathML Formulator provides an easy
way to put dynamic math pages on the Web and to support desktop publishing
applications.

There is a tendency to store STM publishing content expressed in XML. Since
MathML is the XML -based language for mathematics, it is an inviting decision to
represent STM content using MathML. When the MathML coded expressions must
be edited, Formulator is really a good choice.

Comprehensive collection of mathematical symbols and templates

Formulator has a vocabulary of mathematical operators with more than five
hundreds of individually set records. In addition, there are several hundreds of
mathematical symbols which can be treated as operators with common properties
and rendered using preinstalled fonts of the operation system.

Except of solitary symbols, there are a lot of mathematical templates in
Formulator. Each of these templates represnts a form with graphics and empty slots.
By inserting other mathematical templates and symbols into empty slots hierarchical
formulas can be built up.

11
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Mathematical templates in Formulator provide dual facilities to edit formulas.
In accordance with the MathML approach to mathematics coding, there are

oOoPresentationd and o0Contento templ ates.

interest to users having publishing needs and has a lot of presentation abilities:
fractions, radicals, sums, integrals, products, matrices, various types of brackets and
braces, and many other templates. The second group is oriented on mathematical
semantics and is extremely useful when the meaning of the entered formula is
critical.

A group of Presentation mathematical templa tes comprises:
A relational and logical symbols
spaces templates

operator symbols

arrow symbols

set theory symbols

special constants

miscellaneous symbols

Greek characters (lowercase)
Greek characters (uppercase)
differentiation templates

fence templates

fraction and radical templates
subscript and superscript templates
summation templates

integral templates

underbar and overbar templates
labeled arrow templates

products and set theory templates
table templates

box templates

DD DD DD DD DD DD D D D D D

A group of Content mathematical t emplates comprises:
A token elements

basic content elements

piecewise declaration templates
arithmetic operators

algebra operators

logic operators

maximum and minimum templates
relations templates

calculus and vector calculus templates
theory of sets templates

sequences and series templates
common trigonometric functions
common hyperbolic functions

common exponential functions

DI DD D DD D D> >

12

The



Formulator MathML Weaver. User Manual http://www.mmlsoftcom

statistics templates

linear algebra templates
semantics templates

constant and symbol elements
qualifier elements templates

v I D

Common standards conformance

Formulator creates mathematical expressions in accordance with the following
W3C Recommendations:

A XML 1.0

A MathML 2.0

The Mathematical Markup L anguage, or MathML, is an XML application for
describing mathematical notation and holding both its presentation and content.
MathML is designed to provide the encoding of mathematical information for the
powerful, general software tools exchanging, processing and rendering mathematical
data. Formulator uses MathML as a main intermediate language while editing
formulas and so proposes to a user a rich functionality of operations with MathML,
working with Presentation, Content and Mixed markups.

By supportin g MathML Formulator brings several additional benefits to users,
including publicity of the standard, easiness of sharing mathematical data, equal
opportunity to use the standard for both presentation and computation motives.
Finally, MathML is based on XM L and brings all the advantages of XML.

This collection of documentation includes materials which cover conformance
t o Mat hML 2.0 standard in great det ai

Conformanced and OFor mul ator M adr disblissio®. . 0

WYSIWYG -style editing

Formulator is intuitive and visually oriented tool; its easy -to-use graphical
interface is built according to modern conventional techniques. Formulator allows
you to create mathematical equations through simple point -and-click techniques, but
it also provides some kind of intelligent behavior, in the sense that it knows
mathematical typesetting rules and elements of semantics of mathematics (e.g.,
automatically resizing square root signs and parentheses to fit their contents,
inserting appropriately sized spaces around mathematical operators and relational
symbols, etc.).

There are many customizable features for mathematical expressions editing
that makes this process comfortable to different users with different needs:

A dzoom6 feature allows equations to
hats, primes, subscripts and superscripts can easily be seen;

| s. F
Test
be ma:
se

A dodnested vi ewbd can be used t o better

equations;
A by using font and character styles, a user can quickly change the appearance
of characters;

13
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A users can allow Formulator to select font size automatically or manually
apply needed type of size;
A users can execute some Formulator operations directly from the keyboard via
shortcuts;
A customizable built -in toolbars make it easier to access predefined MathML
symbols and templates (both for Presentation and Content markups, and for
their combination, that is called o0Mixed

Data import/export

The most powerful resource to export is MathML representation of formulas.
Formulator is closely connected with this approved standard and so any
importing/exporting actions for MathML are naturally integrated into routine
editing process, namely, in operations with the Clipboard and file open/save
commands.

Another way to communicate in mathematics provides such means of export
as converting formulas into graphic files and publishing mathematics on web.

The first feature is easy to use with the corresponding menu commands.
Abilities of graphics export are rich for various purposes. The resulting files can be
generated in a vector format (Windows Enhanced Metafile) or in several raster
formats (BMP, GIF, JPG, PNG).

Ability to publish mathematics on web is provided by following to W3C
recommendation to have web pages written using XHTML with the MathML
markup inlined. This feature is available from the menu command or by means of an
additional mode of editing mathemati cal exnp
resulting web page can be easily viewed with modern popular internet browsers,
either using additional plug -ins (e.g., Hermitech's own plug-in for Internet Explorer,
known also as OFormul ator MathML | E Perf or me
or by browserds native met hods.

Web browsers compliance

Expressions created using Formulator may be saved as images which can be
published on the web, or alternatively, Formulator can export XHTML documents
containing MathML expressions to display mathematical notation within a web page.
By using the XSLT stylesheet for MathML provided by the W3C Math Working
Group, the resulting XHTML documents can be viewed with the following web
browsers:

A MS Windows:

Internet Explorer (5.5 and greater) with Hermitech's plug -in (MathML
IE Performer)

Internet Explorer (5.5 and greater) with MathPlayer plug -in
Internet Explorer (5.0 and greater) with Techexplorer plug -in
Mozilla

14
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Netscape 7.0
Netscape 6.1 with Techexplorer plug-in

A Macintosh:
Mozilla
Internet Explorer (5.0 and greater) with Techexplorer plug -in

A Linux/Unix:
Mozilla
Netscape 7.0
Netscape 6.1 with Techexplorer plug-in

Cooperating with other editors

The easiest way to communicate with other applications is to import/export

formulas in plain MathML text using simple operations with the Clipboard. For
example, thus you can use Formulator with your favorite HTML or XML editor.
But there are additional means of integrating mathematic expressions created by
Formulator into external word processors (e.g., Microsoft Word). Just using Drag -
and-Drop or Copy/Paste comma nds, a user can insert formulas into the word
processor and further edit them using Formulator by double -clicking on them in the
document. When static image of a formula is needed, then a user can export
expressions to vector or raster graphics and use then on the web or in editors.

15
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Getting Started

Installing Formulator
To install Formulator, finish all non -essential running applications, and then
simply run the Formulator Setup program:

A If you received Formulator on a CDROM, Windows will probably run
Setup automatically when you insert the
command to run SETUP.EXE in the Formulator folder of the CD.

A If you downloaded Formulator electronically, run the self -extracting
executable that you saved on your hard disk. Any t emporary files will be
automatically deleted when Setup is finished.

To complete the installation, just foll ow

Formulator Setup
This dialog allows you to install Formulator. Use this dialog to install
Formulator to th e folder shown in the Destination Folder box.

Destination Folder

Use this area to change the folder on your hard disk where Setup will install
most of Formulatordos fil es. Use the Browse |
also install fonts and system files into appropriate system folders on your hard disk.

OK
Click OK to begin the installation process.

Exit
Click Exit to terminate Setup and abort the installation.

Removing Formulator
To remove Formulator, do one of the following:

A Choose "Uninstall Formulator" from the Formulator sub -menu in
Windows Start menu.

A Choose Control Panel from the Windows Start menu, double -click
Add/Remove Programs, choose Formulator from the list of removable
applications.

This will run removing process for the For mulator application. Follow the
instructions presented in dialogs.
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Moving Formulator to a different folder
If you decide to move Formulator and its components to a different folder on
your hard disk, DO NOT just move the files using the Windows Explorer. This will
not properly wupdate Formul ator and OLEOGs en
Formulator will not work properly. We recommend removing Formulator and then
re-installing it in the new location.

See also sections "Removing Formulator” and "Installing Formulator".

Start menu items
When Formulator is installed, a Formulator sub -menu is added to the
Windows Start menu. It contains the following items:

Formulator
Runs the Formulator application.

Formulator Help
Opens the help file at its Table of Contents.

Formulator User Manual
Opens the Portable Document Format (PDF) version of the Formulator User
Manual.

Uninstall Formulator
Removes the Formulator application.

Checking for the latest version and Feedback

Please wse your Web browser to accessinformation about the latest version
and editions of Formulator via the Internet on our site: http://www.mmlsoft.com

Formulator has been designed and developed with a care about needs of end
users. We always enjoy hearing from our users, so if you have a bugto report, a new
feature to request, or anything else to say, please let us know. Please send your
messages tosupport@nmisoft.com

17
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Basic Concepts of Editing
Main Window Elements

The following picture shows general layout of the main windows of
Formulator.

Furmulatur - [Formul1] - | I:Ilﬂ
File Edit Mew 3Skyle Size Options  SWindow  Help _|E’|5|

| Standard || Presentation || Content |

#|[ab] || [~ ]| &) M| BN EEEEEENEEELEEE

o

g% + b2 lim — B2 — dac
Y—oo 2@' .?"!Ii.?@—

@@@

(4)(P ) Expression )| MathL Tree | MathML Text [ #HTML | \\
Mavigation: line - presentation MathiL; parent noce - | Size: Regular | Skyle: Math |Z|:n:nm: 100% | P E

Legend:

1 Bottom navigation bar (shows available modes of
mathematical expressions editing).

2 Expression navigation information (shows type of
MathML markup under the cursor A Presentation of
Content, corresponding types of the current formula node
and its parent node).

3 Indication of the size for the current formula node.

4 Indication of the style for the current formula node.

5 Current zoom factor.

6 Status icons (current input mode @ Presentation of
Content; mode of invisible symbols displaying and
warning about need/possibility to refresh the view of the
current document).

7 Document area.

8 Tabbed toolbar (can be switched to the common set of
toolbars).

9 System menu.
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Modes of Mathematical Expressions Editing

When using the full version of Formulator a user benefits from several modes
of editing mathematical expressions. The list of such modes is given at the bottom of

a document
options.
(0OExpressiond) ;

OXHTMLO

and

i ncl

udes

OExpressionbéd,

F o r mportsa tooly the E manr eicn

ot her

modes

ar e

unavai

The first mode of editing presents usual WYSIWYG technology and allows
creating mathematical equations through simple point -and-click techniques. The
above considered figure of the main windows shows exactly this kind of editing

mode.
The

next

mo d e

i s

o0 Mat h ML

Treebo.

It

expression as a MathML tree or to do a fine tuning of MathML tags and attributes for
the before created formula. The document area consist of two parts. The left is for
manipulation with structure of the MathML tree and the right side is for editing the

current MathML node (selected on the left side).

ormulator - [Formu -
i F lat [F 111 Ol =
File Edit “iew MathrML ‘window Help _|ﬁl|5|
g E_, , L - L 7 =, s - =
| » E 3@ @ ‘ Ll 0 ‘ ‘{@ Q}’ P, --. I\t_‘\I
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El mkr
: & mtd Property ¥alue
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: --mtext
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E|--m_t-:|
=l msgrt
B- i
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i --mi
; --IT|I'|
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=8 msup columnalign
- i LI b wide & column should be

(4](P ][ Expression [ MathML Tree | MathML Text |[#HTML |

v

The right document area proposes smart editing of tree, making use of
knowledge about elements supporting currently in MathML 2.0. The following

description of the current element at the bottom of the right document side.
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Furmulatur - [Formul1l]
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Furmulatur - [Formull] -10| x|
File Edit Mjew MathML  Window  Help - | E’lil
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The mode of 0 Magererddly refeatxthedprevious mode, but is
implemented as a simple text editor (for example, Notepad). It allows to interfere in
visual editing results on-the-f | y by switching from the
values or attributes and switching back to the main editing mode. Sometimes this
kind of editing mode can do more for the understanding of the internal document
structure than others.

The last editing mode shows how the current mathematical document will be
viewed after publishing on web. Abil ity to publish mathematics on web is provided
in Formulator 3.9 MathML Weaver by following to W3C recommendation to have
web pages written using XHTML with the MathML markup inlined. We use for
playing mathematics on web our own plug -in for Internet Explor er, known also as
OFor mul at or Mat hMlisbaked éhdorihuatomaad so can be easily
inserted into the main body of MathML Weaver when a user switches to the
OXHTMLOG6 edi tThis fgatura @ltbws to make use of the menu shortcuts of
the MathML IE Performer (see the following figure) .
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Furmulatur - [Formul1]
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About, ..

Status Bar

The OExpressiondé editing

mode uses

the expression navigation information (can be switched of by using Options menu
items); indication of the size and style for the current formula, indication of the
current zoom factor and status icons, which are shown on the next figure.
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Legend:
1 Il ndicating t he current i nput
Mar kup and o6Cd i s ftshouldBGeusdadalongy
with the Option me n u item 0
Modeod. Selecting Content Ma t

inserting of Content MathML mathematical templates when a
user presses a sign of the corresponding operation.

2 Mode of invisible symbols displaying . The red color of the icon
shows that some formula elements (for example, <declare>,
<bvar>, etc.) are invisible; otherwise MathML Weaver forces
rendering of such elements. This can be useful for the visual
editing of some auxiliary MathML elements. Surel y, a user can
switches to another editing mode and do needed alterations by
hand, but WYSIWYG technology is more appropriate in this
case.

3 Warning about need/possibility to refresh the view of the
current document. It displays notification to a user whe n the
current document needs to be refreshed through MathML. This
feature is needed when changing of an option influences all or
part of text presentation. E.g., it could be the case of using
another symbol for <times/> element of the Content markup, or
beautifying of such a formula in Content markup that uses
additional slots for inputting <bvar> elements.

Styles

Each character in a Formulator equation can be directly assigned a specific
font and character style or can be of one of eleven styles. Each sle is defined as a
combination of a font and character style. By changing the style of a text fragment, a
user can quickly define its appearance and behavior rules and by changing the
definition of a style, a user can quickly change the appearance of all the characters
that use it.

The 11 styles available in Formulator are Text, Variable, Function, Greek,
Vector-Matrix, Number, Fixed, Operator, Extra -Math, User 1, and User2. Formulator
assigns styles to certain kinds of characters automatically, based onits knowledge of
mathematics and typesetting conventions. This intelligent assignment of styles is a
useful feature of Formulator which can significantly simplify your work. Assigning
style Math to a set of characters a user can explicitly define this intelligent behavior
to be a rule for these characters.

Sizes

Formulator provides default font sizes for each edit box in a mathematical
expression. There are four reserved cases of changing font size:
regular text;
large symbols (like sums, products, integrals, etc.);
subscript/superscript text;
subscript/superscript nested in the subscript/superscript text
(subscript/superscript of the next level).

23
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You can allow Formulator to select font size automatically or manually apply
needed type of size using itemsift he 0Si zed menu.

If you think that text should be of particular size, there is an option to assign
explicitly any font size between 5 and 127
0Si zed6 menu. Similarly, items o0Smaltfent 6 and
size by 1point.

Default values of reserved types of font size can be changed using dialog box
oDefine sized6 (the oDefineéd item of the 0Si

Menus
File menu

A New (Ctrl+N)

Opens a new, empty, equation window. This window will be untitled un til
you give it a name when you save it as a file using the Save or Save As commands on
this menu.

A Open (Ctrl+O)

Opens an existing Formulator equation file from disk, and displays it in a new
window. When you choose the Open command, Formulator displays t he standard
Open dialog box, which lets you change drives and directories until you find the file
you need, and then open it either by double-clicking or by using the OK button. If
you worked on a Formulator file recently, you may be able to open it more q uickly
by choosing its name from the bottom of the File menu.

A Close (Ctrl+F4)

Closes the equation window. If you have made changes to the equation in this
window, a dialog box will appear asking you if you want to save these changes. You
can also close awindow by clicking the Close Box in the upper -right corner of the
window.

A Save (Ctrl+S)
Saves the <current version of the equatic
equation is untitled, a Save As dialog box will appear so that you can choose a name
for it. Once an equation has been named and saved on disk, using the Save command
again will replace the previous version with the new one. If you want to keep the
previous version in addition to the new one, use the Save As command described
below.

A Save As

Prese ves the current version of t he equat
saving it on disk. You use the Save As command, rather than the Save command,
when you want to save an untitled equation, or when you want to save an equation
under a new name, in a different directory, or in a different file format.

24



Formulator MathML Weaver. User Manual http://www.mmlsoftcom

A Print (Ctrl+P)
Prints the equations contained in the currently active Formulator window.

A Print Preview
Displays equations contained in the currently active Formulator window the
way they will be printed.

A Print Setup
Sets up the printing parameters.

A Export
Exports the current version of the equati
it on disk in a graphic file or a web -page.

A Exit (Alt+F4)

Terminates the Formulator (or Formulator Server) program. If you have m ade
changes to equations in open Formulator windows, you will be asked if you want to
save those changes.

A (Most-recently-used files)

Up to four Formulator equation files that you recently worked on are listed at
the bottom of the File menu. You can re-open any of these files just by choosing its
name from this menu. This is simply a convenient way to open a file, saving you the
step of locating the file on disk.

Edit menu

A Undo (Ctrl+2)

Undoes the last command as shown in the text of the menu item. Every
command can be undone, back to the point at which the window was opened. This
item will be grayed out when there are no more commands to be undone.

A Redo (Ctrl+Y)
Redoes the most recent Undo command. Every Undone command can be
redone.

A Cut (Ctrl+X)

Copies whatever is currently selected to the Clipboard, and deletes it from the
equation. Equation is placed on the clipboard in two formats: binary and textual
MathML format. Depending on the application that is accessing to this data, one of
these copies will be used automatically.

A Copy (Ctrl+C)

Copies whatever is currently selected to the Clipboard. Equation is placed on
the clipboard in two formats: binary and textual MathML format. Depending on the
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application that is accessing to this data, one of these cpies will be used
automatically.

A Paste (Ctrl+V)

Inserts the contents of the Clipboard into the equation at the insertion point, or
replaces whatever is selected with the contents of the Clipboard. For this command
to be successful, the Clipboard must contain a Formulator equation or a text. If the
text doesn't meets requirements of the MathML format, it will be inserted literally.

A Select All (Ctrl+A)

Selects the entire equation, including portions that may be outside the bounds
of the window. This command is useful for subsequently copying the equation to the
Clipboard for transfer to a word processing document, or before using the Backspace
or Delete keys to delete the entire contents of the equation window.

A Refresh All Through MathML

Exports the entire document to MathML and imports it back. This feature is
needed when changing of an option influences all or part of text presentation. E.g., it
could be the case of using another symbol for <times/> element of the Content
markup, or beautifying of such a formula in Content markup that uses additional
slots for inputting <bvar/> elements.

Alnsert | mageé

Opens an existing image and inserts it in the current document. When
exporting formulas into MathML, Formulator considers images as an external
resource (a reference to a graphics file).

Alnsert MathML El ement é

Creates a new MathML element using Properties dialog, that lets to select
existing MathML name for a new tag and to insert/edit/delete attributes and values
in intuitive and visually oriented manner.

A Mat hML El ement Propertiesé

Edits existing MathML element using Properties dialog, that lets to select a
MathML name for the tag and to insert/edit/delete attributes and values in intuitive
and visually oriented manner.

View menu
A Change Layout
This command switches modes of displaying the toolbar. Available modes are

tabbed toolbar (Standard, Presentation and Content pages) and conventional toolbar
(each page is presented by a separate toolbar that can be floating or docked).
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A Toolbars

This pop-up menu comprises items which toggle the display of each page of
the tabbed toolbar or show/hide separates floating/docked toolbars. A checkmark
next to this menu item indicates that toolbar is currently displayed.

A Tabbed toolbar
This command toggles the display of the entire tabbed toolbar. A checkmark
next to this menu item indicates that toolbar is currently displayed.

A Status Bar
This command toggles the display of the status bar. A checkmark next to this
menu item indicates that the status bar is currently displ ayed.

A Zoom
This item displays the Zoom menu which allows you to change the viewing
scale.

A Show Nesting (Ctrl+Shift+N)
This command toggles the equation display between normal viewing mode
and nesting mode where the you can see the hierarchical structureof your equations.

A Show Read-Only (Ctrl+Shift+R)

This command toggles the equation display between normal viewing mode
and Oshoownlryeandodesd mode where the you
which candét be changed.

A Line Spacingé
This command displays a dialog box that changes default value of distance
between neighbour lines.

A Refresh All Through MathML

This command exports the entire document to MathML and imports it back.
The need for this command appears when the current document rendering differ s
from normative for the sake of comfortable editing. E.g., it can be the case of visual
editing of '‘bvar' element which should be invisible when printing. Another example
is changing of presentation equivalent for some content elements.

Style menu

A Math

The Math style is the default style for typing mathematics. When the current
style is Math, Formulator assigns styles to certain kinds of characters automatically,
based on its knowledge of mathematics and typesetting conventions. E.g., if
Formulator recognizes a sequence of alphabetic characters as a standard operator
(from MathML operator dictionary), it will use the Operator style.
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A Text (Ctrl+Shift+E)

Use the Text style when you want to type a plain text (e.g., in a natural
language) instead of in math.

A Function (Ctrl+Shift+F)
Use this command to create a function name.

A Variable (Ctrl+Shift+V)
Use this command to assign the Variable style to characters.

A Greek (Ctrl+Shift+G)
This command allows you to use the keyboard to type Greek letters. Once this
style is active, the letters you type will be given the Greek style. You can also enter a

single Greek letter by using the Ctrl+G one-shot keyboard shortcut or by using the
Greek symbol palette.

A Vector-Matrix (Ctrl+Shift+B)
Mathematical vectors and matrices are given a bold character style. Use this

command to assign the Vector-Matrix style to selected text or subsequently typed
characters.

A Fixed (Ctrl+Shift+X)
Use this command to assign the Fixed (monospace) style to characters.

A Operator (Ctrl+Shift+O)

Use this command to assign the Operator style to characters which are not
recognized as a standard operator.

A User 1 (Ctrl+Shift+U)
A User 2 (Ctrl+Alt+Shift+U)

The User 1 and User 2 styles may be used any way you like. Use the Define
Styles dialog to assign afont and character style to each.

A Other styleé

This command brings up the Other Style dialog, allowing you to assign a font
and character style and color to selected text or subsequently typed characters.

A Define styleé
This command brings up the Define Styles dialog, allowing you to change the
font and character style and color assigned to each style.

Size menu

A Large Symbol
Use this command to assign the Large Symbol type of font size to characters.
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A Regular
Use this command to assign the Regular type of font size to characters.

A Subscript
Use this command to assign the Subscript type of font size to characters.

A Sub-Subscript
Use this command to assign the SubSubscript type of font size to characters.

A Ot her é
This command brings up the Other Size dialog, allowing you to assign a font
size to selected text or subsequently typed characters.

A Smaller (Alt+<)
This command decrease a font size of selected text by 1 point.

A Larger (Alt+>)
This command increase a font size of selected text by 1 point.

A Define
This command brings up the Define Size dialog, allowing you to change
default characters sizes (regular, subscripts, etc.).

Options menu

A Use Content MathML Input Mode

Switches between Content and Presentation MathML Input Mode (the last one
is used by default). Selecting Content MathML Input Mode leads to inserting of
Content MathML mathematical templates when a user presses a sign of the

corresponding operation. E. g., pressing 6+60
leads to inserting of the <mo> element (Presentation markup); in the Content
Mat hML | nput Mode such an action inserts a

<apply> element with the operator element <plus/>.

A Display Content MathML Elements

The first three options of this pop -up menu item ar e for optional rendering of
the <times/> element (Content markup). It can be rendered using such presentation
elements as:"&times;", "&sdot;", and "&InvisibleTimes;" .

The next show invisible eldm@&ntsd )orces rendering of invisible
Content MathML elements, namely: 'declare’, 'momentabout’, ‘annotation-xml’ and in
some expressions 'bvar:

A Translate to MathML 2.0

The first three options of this pop -up menu item are for selecing whether a
namespace will be used while converting mathematical expression to MathML.
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The next two options toggles rendering of the <math> element in XHTML
between dlockd ainlide66 mode s .

The next use gymboloname (fod Unicode characters Jlefines whether
Formulator should try to find the equivalent entity name for Unicode characters
while converting expressions into MathML (otherwise the corresponding number
will be used).

A Show Navigation Info
Defines whether Formulator should d isplay navigation information about the
current and the parent node in the Status Bar.

A Show 'Refresh MathML' Warning

Defines whether Formulator should d isplay notification to a user when the
current document needs to be refreshed through MathML . This feature is needed
when changing of an option influences all or part of text presentation. E .g., it could
be the case of using another symbol for <times/> element of the Content markup, or
beautifying of such a formula in Content markup that uses additional slots for
inputting <bvar> elements.

A Documentl ndent s é
This item selects indents values br a document.

Window menu

A New Window

Opens a new, empty, equation window. This window will be untitled until
you give it a name when you save it as a file using the Save or Save As commands on
this menu.

A Cascade
Rearranges all open equation so they ovelap in a cascade.

A Tile
Tiles all open equation windows vertically.
A Arrange Icons

Arranges the icons of the windows you have minimized, neatly at the bottom
left of the window.

A (open windows)
The titles of all open equation windows are listed at the bottom of the

Window menu. You can bring any of these windows to the front just by choosing its
name from this menu.

Help menu
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This menu contains commands that ©br
out about the Formulator application (e.g. its version number).

A Contents and Index (F1)
This command displays the table-of-c ont ent s f or For mul

A Tip of a Day
This command displays the 6Tip of a

A Formulator on the Web

This pop-up menu includes items for quick open in the default internet
browser or e-ma i | client of URLOGS, connected
ordering page for the standalone and component version of the product, feedback
address, download s page).

A Registration
This command opens the Registration dialog that allows to enter the
purchased registration code.

A About Formul ator é
This command displays Formul ator 6s

The version of the Formulator application you are currently using;
What kind of version ( Evaluation or Registered) you are working with;
Hermitech Laboratory contact information.
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Tutorial: MathML Presentation Markup  with Formulator

Mathematical templates in Formulator provide dual facilities to edit formulas.
In accordance with the MathML approach to mathematics coding, there are

OPresentationdéd and oContentdé templ ates.

interest to users having publishing needs and has a lot of presentation abilities:
fractions, radicals, sums, integrals, products, matrices, various types of brackets and
braces, and many other templates. The second group is oriented on mathematical
semantics and is extremely useful when the meaning of the entered formula is
critical.

F
= |(ab} [+ { < J{ € }{ A || %o} | B Q{11
(e | L7 (20| 52 1 8 f = o) (23] )

o

A group of Presentation mathematical templates comprises:
A relational and logical symbo Is
spaces templates

operator symbols

arrow symbols

set theory symbols

special constants

miscellaneous symbols

Greek characters (lowercase)
Greek characters (uppercase)
differentiation templates

fence templates

fraction and radical templates
subscript and superscript templates
summation templates

integral templates

underbar and overbar templates
labeled arrow templates

products and set theory templates
table templates

box templates

DD DD DD DD D DD D D D D

Token Elements

These elements can be just typed and their kind will be determined

automatically if the current style is 0Mat

elements is needed then a Style menu item can be used to specify the kind (mi, mo,
mn). Besides, there isa toolbar ELEJ foro mo o6 e qui smdeelentests. o f
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There are token elements that neither will be detected automatically when
typing, nor have a special toolbar (ms, mspace, mglyph). They can be edited

manu al
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0Mat hML
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mfenced

rifrac

i

ijliy}

minus

rlabeledtr

mmulkiscripks

mmn

o y—
mode

marmnent

rarmentabouk

Mover

mpadded

mphankam

T
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Furmulatur - [Formul1]

File Edit Wew MathML SWindow  Help

=10l x|
=17 x|

P EXOE

=)

[=]- math
" mglvph Entity name: [malyph =
Property ¥alue
alk 1

class

calar
Fonkfarmily
Fonksize
Fonkskyle
Fonkweight
id

rnathcalar
mathsize
rathwariant
shyle

xlink: bref
wref

(4P ) [ Expression ) MathML Tree | MathL Text J[xHTML |

A
Furmulatur - [Formul1] - |EI|5|
File Edit Wew MathML SWindow Help - |ﬁ‘|£|

s

& (B

N O

Entity name: II'I'I';IWF'"'

=~

Property

Yalue

alk
inde:x

FonkFarmily

fontfamily
font name {deprecated)

(4)(P) [ Expression ) MathML Tree ) MathL Text || xHTML |

125

| [

Bradlei Hand ITC

Blackadder ITC
Bodani MT

Bodaoni MT Elack.
Bodoni MT Cnndenseer
Bodani MT Paster Com
Book Antiqua

Bookman Cld Skyle

i

Broadway
Brush Scripk MT
Califarnian FE
Calisko MT
Castellar
Cenktaur
Century
enkury iaothic

=¥
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Furmulatur - [Formul1] ;lglil

File Edit Wew Style Size Options ‘Window Help =] %]
} a
#[{abj | [~ JI €| A | %) B} Q{ET
=) ) 2 12| 21 =) ims) 52 )

(4P ) Expression || MathML Tree ][ MathML Text J[#HTML |

| Size! Reqular | Style: Other... [Zoom: 300% [P 4
Fractions and roots
The omfracé el ement is used for fraction
square roots, while the omrootdé el ement is u

Fractions and roots can be inserted via “/z toolbar. There are several buttons
which take into account different available forms of fences and roots. Fine tuning or
specific editing features can be accessed vi
options. For exampl e, the following figure:
versionofa fraction and then convert it to a si
editing mode.

Furmulatur - [Formull] ;lglﬂ

File Edit Wiew Stvle Size Options ‘Window Help _|5’|£|

x|l

1

2 E— i

[_:f[_: f|Full-size diagonal Fraction I{Ctrl+,l']l|
I
[
O /s F
(4)(» ] (Expression )| MathtL Tree [ MathiL Text J[xHTe [WE| ] L
Full-size diagonal fraction (Cerl+ ) lﬁm_ﬁtyle: Cther.., Zoom: 300 % l? 3
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Furmulatur - [Formul1] _|_|- m| EI
File Edit Wew MathML Window Help == x|
1 % A P Az e : g ="
| E‘ [% E % g i A ‘ @ @ Ll - @
[=]- math
=1 mraw Entity name: ImFrac j
=- m_Frau: - y val
__ i roperty alue
- riin bevelled

bevelled
change the way how Fraction is displaved

(4])(P)( Expression [ MathML Tree ) MathML Text J[<HTML |

v
=101
File Edit Mew 3Style Size Options  Window  Help _|E’|5|

x|
#J{abf S € 1A )| B QT
1 1| 2 i |5 1 B 5

[

(4)(P ) Expression )| MathML Tree | MathML Text J[%HTML |
| Size: Regular | Style: Other,.. [Zoom: 300 % |F 7

Note that the button for the long division is also placed into this toolbar, but
used another scheme of MathML encoding, the soc al | ed, oencl osing
(menclose).
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Scripts and Limits

These are the el ements of the 0Scripts an

msub attach a subscript to a base

msup attach a superscript to a base

msubsup attach a subscript-superscript pair to a base

munder attach an underscript to a base

mover attach an overscript to a base

munderover attach an underscript-overscript pair to a base

mmultiscripts attach prescripts and tensor indices to a base
MathML Weaver works with script and limit schemata via n toolbar:

Simple elements of this schemata are implemented as partial cases the first
buttons line A msub, msup, msubsup; the last buttons line A munder, mover,
munderover) but the most power f ul Mat h M&incee |l e men
it is able to encode all the complicated parent-child slots relations of the script and
limit schemata.

The nexttwo f i gures show how t he tlenequvalantt scr i p
MathML tree for the different cases of scripts. Note application of the <none/> and

<mprescripts/> elements.

Furmulatur - [Formull] ;lglﬁl

File Edit Mew 3Stvle Size Options  Window  Help _|5|5|
2 4 5 x|

A B = [ab) [ <[ = | &) A ) [%] | 8 J| @) :1]

173 6 |@kdloiz:ii) c)|=)in):) o)

(4P ) Expression [ MathML Tree |[ MathML Text J[#HTML |
Mavigation: line - presentation MathML; parent node - | Size: Subscripk |Style: Other... | Zoom; 300 % l? ;
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Furmulatur - [Formul1]
File Edit Mjew MathML Window  Help
I L, % ; ; et
B Lo mm o | AT @ )
TP EIYLRE & =00
[=- math
=1 mraw Entity name: Immultiscripts |
=8 mmultiscripks
= i Property ¥alue
E'""'":"' class
L3 id
= mn skyle
g xlink:href
. wref
- Mprescripks
[—:I--m_n
[=1-ram
()
[#]- rkexk
= m_multisu:ripts
- mi
[—:I--m_n
LB
- MIONE
- Mprescripks
- MIONE
=) mn
(4])(P)( Expression [ MathML Tree ) MathML Text J[<HTML |
&
Enclose Expression Inside Notation
The oOoOmenclosed el ement render s its cont e

specified by its notation attribute. According to the W3C Recommendation

( Mat hemati cal Mar kup Language ( Mat hML) Ver s
notation are opene nde d 6 . So, t hat is a place for han
are not directly specified in MathML 2.0.

Mat hML Weaver benefits from the oOoOmencl ose
the proposed by W3C values of tuUamal radical,t at i on
box, roundedbox, circle, left, right, top, bottom, updiagonalstrike,
downdiagonalstrike, verticalstrike, horizontalstrike) and its own values ( joint-status,
top-left, top-right, bottom -left, bottom -right, box-dashed). There are several todbars
for having omenclosed el ement , since button
sense than to their MathML equivalent. A user can find oOoOmencl osebd
toolbars as:

V fractions and radicals (/z);
V underbars and overbars ( X );
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VvV boxes ([Z]).

Seehe following figures for exanyelineertof wus
several formulas using oOmencl os-steedtingpoment s
the oMathML Treedpage we change values of
shown by switchingagai n on t he OExpressiond page.
Furmulatur - [Formul1] _|_|- O El
Flle Edit Wiew Stle Size Options Window Help =12l x|
| =

#[{ab) [*JIx | €I A [%2)] B Q1T
207 i 3 )
=

(4] )(Expression [ MathML Tree ][ MathML Text J[#HTML |

Rounded b | Size: Reqular

| Style: Other. .. [Zoom: 300 [F

Fnrmulatnr - [Formul1l] =10 x|
File Edit wiew MathML window Help - |5’ |£|
Ty B s . . ; —
B Lol B Emo oz { fe
P EYDBIE & =00|L0&|@
=1 math
= mable Entity name: Imencluse j
G-k P b val
- it roperty alue
El- mkd notation
=l menclose
[+ i botkann
EEl o I:":lxi
circle
= anch'SE downdiagonalstrike
- mi hiorizonkalstrike
[ o left
[=- renclose [argdiv
[+ mi rgdical
right
G- ma roundedbo
=l menclose notation top
B i a kind of rendering of the mer updlggunglstrlkﬂ
verticalstrike

(4)(P) [ Expression ) MathML Tree ) MathL Text || xHTML |
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Furmulatur - [Formul1] - |EI|£|
File Edit Wwiew Stvle Size Options window  Help _|ﬁ’|£|
k| [
#J{abji*J N €A f{%o)] BJIQ)|iE
e Fa |1 | Ze) | J2 ] £ i =) ims) (o) | )
r==1
| |
| | —
Al B!
| |
(4P ) (Expression [ MathML Tree ][ MathML Text J[XHTML |
Mavigation: line - presentation MathML; parent node - |5IZE. Reqular | Stwle: Other... |2|:u:|m: 300 % l?;
Tables and Matrices
A matrix or table is specified wusi
. - B8 -]
via |2z | toolbar:
Fnrmulatnr - [Formull] - |EI|5|
File Edit Wiew 3Style Size Options Window Help _|ﬁ’|£|
£ =
#J(abf{*=f{ = | & J{ A 1 g0) | BJIQ) 1]
iy -- i i — :l B
(e B |17 (Ze) §2 ] B 1 = i) 2 3) | (1)
[ [ [ o oo .
1 1 o
SN vo | aa|| B
r~"" r~"" r~"" oo o
1 1 1 : 1 1 ooo g
ooo oooo o
_______________ ooo o
1 1 1 E 1 1 p— u —
' ooaa | |00
1 1 1 : 1 1 oooo o
--------------- I:I:--I:I ;I
@@[Exnressinn ][ MathML Tree ][ MathML Texk ]I: 8.
Yariable-size table .l-ﬁ'-.-'ariable-size table L other. . Zoom: 200% | P
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There are 12 buttons for simple cases of a matrix and one button that requests
a user to enter thenumber of rows and columns:

Fnrmulatnr - [Formull] - |EI|5|
File Edit Wiew 3Stwle Size Options Window Help _|ﬁ’|£|
£ —

JJJJJJ@JJJ

(o) 57 %) e ) L L = el = 2l .
x

Rows: [3 =
O P R PR Columns: IEI 3: Cancel

LH

e ;I

(4)(P ) Expression )| MathL Tree [ MathML Text J[#HTML |
Mavigation: line - presentation MathML; parent node - | Size: Reqgular | Skyle: Cther. .. | Zoom: 200 % l?,y_j

After inserting of a table or a matrix a user still has a chance to change its
appearance via fine tuning ofmtadtt eeleidentt ens dbor
The next example shows how to alter alignments and framing of all the table and of
some of its cells

1. Enter a table and fill it with values.

Furmulatur - [Formull] - | Ellil

File Edit Mew 3Stvle Size Options  Window  Help _|S|£|
.
A —

= Jabfi i 1 €1 Aol B QT
e 27 20§ | )= e |22 )

111 2 3
a b cce

A BBB C -

[
(4](P ) Expression [ MathML Tree [ MathML Text J[#HTML |
Mavigation: line - presentation MathML; parent node - | Size: Regular | Skwle: Okher, .. |2|:n:|m: 200 % l?,;
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2. Switch to the oMathML Treed6, select on
document (note that i n mul til i aueer oem parbd *£0i ot
element that is used for encoding several lines as rows of a table). Now the right side
indicates current attributes of the omtabl ed

Click on the right side of the document t
button on tal o6 olfpimwileigsert a new empty line for the
attribute.

Furmulatur - [Formull]

File Edit Mjew MathML Window Help

[=I- mkable
EI ity
= mtd
E-mn
= mtd
E-mn
=1 mtd
E-mn

I

[

(4)(»)( Expression [ MathML Tree | MathML Text J[#HTML |

I'_—'I m_l:r

™ eekd

_ o] x|
_ @] x|
Entity name: Imtal:ule j
Property ¥Yalue 1=
rowalign center EI
A

3. Click on the blank field of newly added attribute and use the drop list to get
but es

the list of all pred

efined

Furmulatur - [Formul1]

File Edit Mjew MathML Window  Help

attr

=10l x|
=17 x|

IR IR RENE

[=- rkable ;I
El mtr
= mtd
(-
= mtd
(-
= mtd
(-
[=- mtr
= mtd
--mi
= mtd
--mi
= mtd
--mi

=] mikr
fEn— hd

(4] ][ Expression [ MathML Tree | MathML Text |[#HTML |

Entity name: Imtal:ule

Property

¥alue

align
alignmentscope
class

color
colurmnalign
colurnnlines
columnspacing
colurnniwidth
displaystyle
equalcolumns
equalrows
frame
framespacing
groupalign

id

__|mirlabelspacing

rowlines

center
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4 . Sel ect t he 0 ct® indhedis; Itherg place carsot to ithie u
oValued column Bl ubé pRnepantdyuse the
al | predefined values which ar e |[Chaaoge the
value of the attribute to the value of
Fnrmulatnr - [Formull] - |EI|5|
File Edit Wiew MathML ‘Wwindow Help _|ﬁ’|£|

[=I- mkable i
=1 mir _I Entity name:lmtal:-le j
=) mkd : -
--mn Property Yalue
EI--m_tu:I J columnalign | j
¢ [Hemn . center
- mikd rowalon lefit =]
" mn culumnalign
El rﬁr L ;I b wide a column should be
(4] )( Expression [ MathML Tree ) MathML Text | #HTML |
A
5. See how alignment of the whole table is changed.
Furmulatur - [Formul1] - |I:I|£|
File Edit Mew 3Skyle Size Options  SWindow  Help _|ﬁ’|£|
£ [
#Jabj %I~ €)1 A %2)| B )| Q1]
) i 1 Y 5 o S
a b ccc
A BBB C =

(4](P ) Expression [ MathML Tree [ MathML Text J[#HTML |

Mavigation: line - presentation MathML; parent node - | Size: Regular

| Style: Other. ..

[Zoom: zooe [P
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6. Using similar operations change alignment individually for the cell (1, 3)of
the table.

Fnrmulatnr - [Formull] - |EI|5|
File Edit Wiew MathML ‘Wwindow Help _|ﬁ’|£|
[=)- mkable -
- mtr B Entity name:ll‘ﬂtd j
=) mtd "
- mn J Property Yalue j
El--m_td columnalign | j B
[+1-mn N center
= mtd columnalign
H-mn LI how wide a calumn should Bright
(4] )( Expression [ MathML Tree ) MathML Text | #HTML |
A
Fnrmulatnr - [Formull] - |EI|5|
File Edit Wiew 3Stvle Sige Options wWindow Help _|ﬁ’|£|
| B
#J|abj* i J| € | Aol B J| Qi1
1) 7 o 0 O 3 53 S
a b cco
[
(4](P ) Expression [ MathML Tree [ MathML Text J[#HTML |
| Size: Reqular | Style: Other. .. [Zoom: zooe [P
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7. Switch to o Nwaigh theframierottieedablé switch back to
see the results.

JRI=TEY
File Edit Wew MathML Window Help == x|
=1 mkable ;I
= mtr Entity name: Imtal:ule j
E‘ lflmn Property
= mtd Frame
© Elmn |
5 mid J rovealign
- mn columnalign
[=- mitr
= mtd frame
- Eemi ;I

(4] )( Expression [ MathML Tree ) MathML Text J[#HTML |

o
il
File Edit Wew Style Size Options wWindow Help == x|
5 -
=Jfaefl~J < )| €] 2]l o] 2] i
@) g 2 22 )| 2 =) w3 23| )
pooTT T K
111 2 3 |
L a b ccc!
. A BBB C| ’
L o o o e d LI
(4](P ) Expression [ MathML Tree [ MathML Text J[#HTML |
| Size: Reqular | Style: Other. .. [Zoom: zooe [P
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Furmulatur - [Formul1] - | I:Ilﬁl

File Edit Mjew MathML Window  Help _|ﬁ’|£|
=~ math -
- mtable | Entity name:lmtal:ule j
=) mir o
& mtd Property ¥alue L
-- mkexk rowlines none solid| j
5 mir Fel- et — | columnlines dashed solid
=8 mikd Frame dashed
E- meext rovealign cenker
[=1- mkr
= m_l:-:l columnalign right right left —_
[=)- rkable hd
= mtr rowlines
: El--m_tl:l ;I
(4] )( Expression [ MathML Tree ) MathL Text |[#HTML |
A
Furmulatur - [Formull] - |EI|5|
File Edit Mew 3Stvle Size Options  Window  Help _|S|£|
A =
#J{abj* [~ JI €| A} %o)| B | Q)]
@) g ) 22 12| 2 =) 22| =)
poeomeee T 1
I
1 1 1
111 2|3 |
o |
H I I
. b|ccce!
L [ |
1 T 1
I 1 I
I I —
| A BBB C
| I I d LI
(4P )(Expression || MathML Tree ][ MathML Text J[#HTML |
| Size! Reqular | Style: Other. .. [Zoom: 2004 [P 4

Style Change

There are two ways t o dead stylevatttibhtesdnmst y | e
Formulator MathML Weaver.
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The first way is implicitly changing of style of formula elements by using
menu Style and Size.

Furmulatnr - [Formull] - | Ellﬂ
e e ver s T BETET
Presentation [N s

% [ab}| *= Bemard MT Condensed a
_] _J _J Elackadder ITC :II Cancel |

R\
ﬂ] I:I'I;J e bl Bodoni kT
- =)t L& Badoni MT Black
Bodoni kT Condenzed i
Bodaoni kT Pogter Compressed talic

Boolk Antiqua [ EBold
A Bookman Old Style

Bookshelf Symbal 7

Bradley Hand ITC |:|
I Broadway ;I

E][BI Expression IW

Mavigation: line - presentation MathML; parent node - |Size: Reqular | Stwle: Other... |Z|:u:um: 200 s l?,;?;
Fnrmulatnr - [Formull] =10 x|
File Edit Wiew 3Stvle Sige Options wWindow Help - |5’ |£|
-l

kS|

#abf I\ I € | A 100 B [IQfI 1]
(0 g |27 (2052 | T J1= e (22 )

-
(4])(P ) Expression )| MathL Tree [ MathML Text | #HTML |
| Size: Regular | Style: Other,.. |Zoom: 2005 [P 2

Then we can swihtMeh Treedbhe@ag®atand proceed
WYSIWYG-style actions.

Furmulatur - [Formull] O] x|
File Edit Yiew MathML ‘Window Help - |5’ |£|
=l mkr ;I
- rrkd Entity name: Imi j
-- ket -
- ket Property Yalue —
= miky rnatheeariant niarmal
- ik
= __ ket Fankfarmily Britannic Bold
=1~ mtr mathcolor [ wellow EI
= mitd
& i mathvariant
S & | fomt skyle
(4] )( Expression [ MathML Tree ) MathML Text | #HTML |
A
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Furmulatur - [Formul1] - | I:Ilil

File Edit “iew MathML Window  Help |7 x|
= math
- mkable Entity name: IITIi j
e mir Propert val
B mir roperty alue
=) mkr rnatheeariant normal
- rrkd
= m Fonkfamily Eritannic Bold
o3
e rnathcalor [ wellaw -
EEEEEEEN
EEEEEEER
| [y Jof | |
mathvariant EOCOREODOEEO
Fant style Nred | LTI B
(4)(»)(Expression [ MathML Tree | MathML Text J(<HT it e
%

Furmulatur - [Formull] - | Dlﬂ

File Edit Mjew MathML  Window  Help _|5|5|
= math
= mtable Entity name: Imi j
-- mkr -
__ b Property ¥Yalue ft
=) mkr mathariant normal
= mitd ) _
: Fonkf amil Brrit Eold
B i onkFamily ritannic Bol
e mathbackground [ lirne
mathsize
mathcolor
mathsize
Fonk size

I:EI[EI[ Expression ][ MathML Tree ][ MathML Text ]@

Furmulatur - [Formull]

File Edit Mew 3Stwle Size Options  Window  Help

[l
18]

|

#J(abf{*f| = J| & J| A )| B JIQ) L]

(4])(P ) Expression [ MathML Tree ][ MathML Text J[#HTML |
B templates | Size: Large Symbal | Skyle: Other. .. [Zoom: z00 %
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The second way of style changing is to insert the 0 ms kelgnert @n the
oMat hML Treeo6 page and to edit it Notwthatg oper
the omstehéoiel emserted as an empty invisib
its own set of attributes.

1. The next example shows how to change alignment of the fraction elements
using attributes of the omstyled el ement

Furmulatur - [Formull] - | Dlﬂ

File Edit Mew 3Stwle Size Options  Window  Help _|5|5|
B

Presentation NN 1

1 PR ENERE DR

eaf el 2 32 2 =) w2

22222222

—
-
—

(4)(P ) Expression )| MathML Tree ][ MathML Text |[#HTML |
Mavigation: line - presentation MathiL; parent node - | Size: Reqular | Skyle: Cther, ., |Z|:u:um: 200 %% _,;:

Furmulatur - [Formull] - |EI|E|
File Edit Mjew MathML  Window  Help _|5|5|
= math
= mstyle Entity name: Imst',-'le j
=8 m_Frau:

G-

- mn j right

Property Yalue

[quote

lspace
mathbackground
mathcolor
mathsize
mathwariant
maxsize
mediummathspace
minlabelspacing
minsize

oy ablelimits

N natation

open

rowalign

E ion | MathML T MathML Text |[xHT |rowlines
@[B[ XPOression :": =1 reg :I[ a B ][:_rﬂwspacing =

9
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Furmulatur - [Formul1] - | I:Ilﬂ
_15] x|

File Edit jew MathML  Window  Help

=~ math
- mstyle Entity name: Imstyle j
=~ mfrac
G-mn Property ¥alue -
- linethickness thick,
| numalign | right
hd
numalign
numerator alignment:

I:EI[EI[ Expression ][ MathML Tree ][ MathML Text ]@

Furmulatur - [Formull] - | Dlﬂ
_1&] x|

File Edit Mew 3Stwle Size Options  Window  Help

#
#J(abfi )| < | € | A o) B Q)i
) ) ) 3 5
22222222
=
(4P ) Expression )| MathML Tree ][ MathML Text J[#HTML |
| Size: Regular | Style: Other, .. [Zoom: 200 % 7

2. The next example shows how to change appearance of token elements by
editing attributes, related to a font.

Furmulatur - [Formull] - | Ellil
NEIES

File Edit “iew | MathML ‘Window Help
= math Entity  Chr+Shift+v
' zJmn =

- mstyle Add 3 attribute Chrl+Shift+T
=1~ mfrac id »
g ﬂ Property Yalue
fel Walidate FankF anmily Eritannic Eold
- mn
fontFamily

font name {deprecated except For mghyph)

I:EI[EI[ Expression ][ MathML Tree ][ MathiL Text ]@

Insert attribute before selected
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Furmulatur - [Formul1] =10 x|
File Edit ‘iew MatbML  Window  Help =] =]
=~ math

- mstyle Entity name: |mn j
=8 m_Frau: - E val
E| oy roperty alue
R Farkf armily Eritannic Bold
-
- mn rnatheolar ||:| wiellow j
mathsize HEEEREEREENR
EEEEEEEE
ENfEENEEN
mathcolor EOCOROEEC
ket colar OOOa0o0a0o|
@[EI[ Expression ][ MathML Tree ][ MathML Text ] EHT Custor colar |
A

Fnrmulatnr - [Formul1l] =10l x|
File Edit Wiew MathML ‘Window Help - |5’ |5|
[=- math

= rstwle Entity name: Imn j
=8 mfrac . ; val
EI i roperty alue
L. mathbackground [ 00a500
= mn . A
. 09999999 Fankfarmily Britannic Bold
I ]
class
colar
fontsize
Fonkstyle
Fonkweight
id
mathcolor
mathsize
matheariant
shyle
xlink:href
wref
(4] ][ Expression [ MathML Tree )| MathML Text | xHT
&
Furmulatur - [Formull] i [m] B
File Edit Yiew 3twle Size Options Window Help - IE’ |£|

]
S =] 0], )| S ) w) el )2l

[

(4])(P ) Expression [ MathML Tree ][ MathML Text J[#HTML |
| Size: Reqular | Skyle: Other. .. [Zoom: zo0 % 7
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Error Message

Ausercanener a new tag name on the o0Mat hML
text editor addition to MathML Weaver. This case should be treated as a user error,

because the editor donot know how to

de al

In order to get user know about errors Formulator MathML Weaver uses the
omerror o6 el ement . I n the next exampkhe gad

and gets a message about aor in MathML 2.0 notation.

Furmulatur - [Formul1] - | Ellﬂ

Fle Edit Yew ‘Window Help - =] x|
<math display = 'hlock'= -
<new-tag/ =

</math= -
! _"I_I

(4])(P ) Expression [ MathML Tree ][ MathML Text | #HTML |

4
-0l x]
File Edit Wew Style Size Options wWindow Help == x|
x| =

#J|abf{ ) [N I €| A %) | B JIQJ|ET]

) o Y | )
Unexpected tag "new-tag" o
hd

(4])(P ) Expression [ MathML Tree ][ MathML Text J[#HTML |

Mavigation: line - presentation MathML; parent node - | Size: Reqgular | Skwle: Other, .. |2|:u:|m: 200 % _,;5
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Tutorial: MathML  Content Markup with Formulator

Presentation elements describe visual two-dimensional hierarchical forms and
thus give more or less precise instructions how to render and how edit mathematical
constructs. Content Markup closely follows the semantic structure of the
mathematical objects. This is quite the challenging approach to coding mathematics
for such a WYSIWYG-style mathematical editor, as Formulator 3.9 MathML Weaver.

As an answer to this problem Mat hML Weaver implements a technology of
internal wrapping of Content Markup expressions in Presentation Markup nodes.
The main tool for this is an empty frame element that encodes a new hierarchical
relations inside of Content Markup expression and carries all the specific information
about final names and values of tags and attributes. This allows to edit Content
Markup expressions in WYSIWYG-style, but at the same to establish explicit
connections between mathematical structures and their mathematical meanings.

Please note that, as a rule, a user should not care about wrapping of Content
Markup expressions in Presentation Markup nodes. From the point of view of end -
user, there is just a way in MathML Weaver to insert and to edit visually a semantic
kind of M athML notation . The only reason why we raise this question in the manual
is that bearing in mind of such an peculiarity of the Content Markup editing
implementation can be useful for understanding of the behavior of MathML Weaver
in some complicated cases

General Principles of Editing and Navigation

MathML Weaver proposes two ways to create Content Markup elements. The
first is most general, since it supposes to make use of mathematical toolbars:

£
ciJ | £ G [+ I W | %) | < J v EH)

i » 4 B
7 | |tan| {ch | e’} |0 | |23 (%]

|

| by |

A group of Content mathematical templates comprises:
A token elements

basic content elements

piecewise declaration templates
arithmetic operators

algebra operators

logic operators

maximum and minimum templates
relations templates

calculus and vector calculus templates
theory of sets templates

sequences and seies templates
common trigonometric functions

v DD D DD D D
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common hyperbolic functions
common exponential functions
statistics templates

linear algebra templates
semantics templates

constant and symbol elements
qualifier elements templates

I D I D D

The second way to insert Content Markup elements is connected with an
option to switch input between Content and Presentation MathML input modes (the
last one is used by default):

Formulator - [Formul1] o | Dlﬂ
File Edit “iew Style Size | Options ‘Window Help _I— _Iﬁl 5'

' Use Conkent MathML Input Mode

Display Contert MathML Elements > £
Translate to MathtL 2.0 » " = 3 il ; 20 [
HiGE EEECG R B
v Show Mavigation Info _: — = — : ===
v Show 'Refresh MathML' Warning :r"_| ta_1| ﬂ' i| G_' :' p_¢| E' b_~’|
Document Indents. ..
[4)(P) (Expression ) MathiL Tree ) MathML Text [ ¥HTML |
Use settings of the Content MakhML markup when inputting text |Size: Regular |Style: IMath |Zoom: 200 %o l: P, |‘IT_ l_ 4
Formulator - [Formul1] - | Dlil
File Edit Wiew 3Style Size Options Window Help _|ﬁ||5|
|

(4] ) (Expression ) MathML Tree [ MathML Text |(=HTML |
Mavigation: line - presentation MathML; parent node - "math" element | Size: Regular |Sty|e: Math | Zoom: 200 % ’_ v

Selecting Content MathML Input Mode leads to inserting of Content MathML
mathematical templates when a user presses a sign of the corresponding operation.
E. g., pressing 60+0 i n  tMode infeds & enattiematMa t h ML |
template ¢+¢ for the <apply> el ement with ¢t}
example shows how to work with this mode in more details.

1. Af ter switching to the Content Mat h ML
sure that Statuslcon in the right bottom corner of MathML Weaver indicates €). We
now see the <apply> element inserted. Then we can wuse the 0Sh
command and navigation arrows to investigate how this Content Markup element is
composed.

Formulator - [Formull] - | Dlil
File Edit Wiew 3Style Size Options Window Help - | 5 |5|
lHH ci | £ ) et ) 7 < ) )
- 77 {tan] |ch | & f| 6" J 2] e )| ) by =
(4)(») (Expression ) MathiL Tree ) MathML Text [ #HTML |
Mavigation: line - presentation MathML; parent node - “math” element;furrent node - "apply” ("plus") eIemn]Size: Regular | Style: Math | Zoom; 200 % ’T’Tl_ v
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A greyrectanglearound t he ¢ +¢ form and tips in the
in the document there is one frame node, I
i nternally encoded as an additional nesting

After pressing the Right arrow we consequently get to the input sl ots of this
ocoapplyoé form. ©6+406 sign cannot be edited on t
expression. For the sake of flexibility the type of operation still can be easily changed
using the oMathML Treed page:
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| Size: Regular | Style: Math [Zoom:zooe [CI[m [ 4

2. Now we canenterargument s of the just created oapp
important thing about input slots of this visual form is that their kinds can be
automatically detected by MathML Weaver after a user types some text or utilizes
Formul atords mathematical tool bars.

Initialy , these input slots dond6ét have any pr
or Presentation Markup element). It can be easily discovered if we look on the
navigation information bar; there is a record for the parent node, but the current
node record is undefined yet.
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Type character 6 aréss thenRighttareow and tygetd 2961 otn t he
second slot
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(4){ ) (Expression ){ MathML Tree )| MathML Text ){ zHTML |
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Note that on this stage 6ad6 and 06206 ar e
(0omi 6, omnod) . They bec o afterth€yavil beecortvertedlfreeme nt s ¢
the internal document representation to MathML 2.0 text.

Switch to the oMathML Treed page and make
is created correctly.

il
File Edit Yiew MathML Window Help =lE1x=
[=1-math
E‘m Entity name: Iapply 'l
o plus
E| G Property | Yalue |
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(4P ) (Expression [ MathML Tree [ MathiL Text | =HTML |
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Now switch back to the OExpressiond page
input slots.
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