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Mastering MathML  Content  Markup  
 
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 3.7 MathML Weaver.  

As an answer to this problem MathML 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 Math ML Weaver to insert and to edit visually a semantic kind of MathML 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 understandi ng 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: 
 

 
 
A group of Content mathematical templates comprises:  
Á token elements 
Á basic content elements 
Á piecewise declaration templates 
Á arithmetic operators  
Á algebra operators 
Á logic operators 
Á maximum and minimum templates  
Á relations templates 
Á calculus and vector calculus templates 
Á theory of sets templates 
Á sequences and series templates 
Á common trigonometric functions  
Á common hyperbolic functions  
Á common exponential functions  
Á statistics templates 
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Á linear algebra templates 
Á semantics templates 
Á constant and symbol elements 
Á qualifier elements templates 
 
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):  

 

 
 

 
 
 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 ô+õ in the Content MathML Input Mode inserts a mathematical template ˁ+ˁ for the 
<apply> element with the operator element <plus/>. The next example shows how to work 
with this mode in more details.  

 
1. After switching  to the Content MathML Input Mode type õ+õ sign (make sure that 

Status Icon in the right bottom corner of MathML Weaver indicates ). We now see the 
<apply> element inserted. Then we can use the òShow Nestingó command and navigation 
arrows to investigate how this Content Markup element is composed.  

 

 
 
A grey rectangle around the ˁ+ˁ form and tips in the status bar suggests that in the 

document there is one frame node, marked as an òapplyó element and internally encoded as an 
additional nesting òmrowó element. 

After pressing the Right arrow we consequently get to the input sl ots of this òapplyó 
form. õ+õ sign cannot be edited on this stage, since it is an integral part of the expression. For the 
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sake of flexibility the type of operation still can be easily changed using the òMathML Treeó 
page: 

 

 
 

 
 
2. Now we can enter arguments of the just created òapplyó element. The most 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 Formulatorõs mathematical toolbars. 

Initiall y, these input slots donõt have any predefined kind (associated Content 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 undefin ed 
yet. 

 

 
 
 
Type character ôaõ in the first slot, press the Right arrow and type ô2õ in the second slot: 
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Note that on this stage ôaõ and ô2õ are still marked as presentation elements (òmió, ómnó). 

They become Content elements only after they will be  converted from the internal document 
representation to MathML 2.0 text.  

Switch to the òMathML Treeó page and make certain that the òapplyó element is created 
correctly. 

 

 
 
Now switch back to the òExpressionó page and exchange ôaõ and ô2õ in their input slots. 
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The òMathML Treeó page shows that input slots still work as automatically detected by 
their content areas, because the first slot now turns to be ócnó element and the second slot 
became the óció element. 

 

 
 
3. This smart behavior of the input slots of the òapplyó form lasts for all the time of 

WYSIWYG-style editing, but stops when a user manually interferes in the editing by means of 
the òMathML Treeó or òMathML Textó page. To see this, switch to the òMathML Treeó and 
change type of the operator from <plus/> to <minus/>:  

 

 
 

 
 
At first glance nothing changed, but take a look to the navigation information bar (red 

circled area). Now We have a rigid Content Markup structure, composed of the òapplyó 
element with a leaf of the òció element. The internal presentation of the òció element is formed 
of the òmió element, but it is of less importance, since in the MathML 2.0 text there will be no 
internal presentation remains.  
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To make sure that a new structure of the expression is fixed try to repeat our tr ick with 
exchanging ôaõ and ô2õ in their input slots. 

 

 
 

 
 
Now ôaõ is considered as a number token element òcnó and ô2õ is considered as an 

identifier element òció, because in the rigid structured document input slots have already known 
their kind of Con tent MathML elements and no automatically detection was provided.  

 
In this example we show another typical feature of the way that MathML Weaver deals 

with Content Markup. Since ôaõ is situated in the òcnó element, it should not be rendered as 
italic. But MathML Weaver doesnõt interfere into a userõs work in such a case, but proposes 
instead a short way to bring the formulaõs image to conformity with its semantics. Choose the 
òRefresh All Through MathMLó command from the View menu and see how the entire look of 
the mathematical formula is changed. 
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3. Input slots of the created òapplyó form can be filled as well with more complicated 
expressions than tokens. See, for example, how to create mathematical expression with several 
arithmetical operations.  

 
Press the ô+õ sign. 
 

 
 
Press the ô-õ sign. 
 

 
 
Press ô1õ, the Right arrow, ô2õ. 
 

 
 
Press the Right arrow. Now be careful with editing actions, because dashed selection 

around 1 ð 2 form indicates that we now on the hierarchical level of the òapplyó element with 
<minus/> operator inside.  

 

 
 
To continue editing the formula we need to place cursor to an empty input slot on the 

right side of the formula, so, just press the Right arrow once more. 
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Press ô*õ. 
 

 
 
Press ô3õ, the Right arrow, ô4õ. 
 

 
 
The needed formula is created but lacks of proper appearance, because MathML Weaver 

has no chance yet to apply its precedence rules and to calculate how to draw this Content 
Markup formula. Choose the òRefresh All Through MathMLó command and see how the image 
of the mathematical formula is changed. 

 

 

 
After we have created a mathematical formula we can check how it is encoded in 

MathML 2.0 format using the òMathML Treeó or òMathML Textó pages. 
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4. Navigation through the newly created formula is not absolutel y evident until we think 

about hierarchical structure of the Content Markup expression. Choose the òShow Nestingó 
command (by pressing Ctrl+Shift+N or from the òViewó menu); then choose a new greater 
scale factor by pressing Ctrl+5 or from the òZoomó submenu of the òViewó menu. 

 

 
 
Now we can clearly see that the structure of the expression is not simple and we cannot 

expect the navigation to be as plain as in the Presentation Markup case. The higher level 
òapplyó element has two child òapplyó elements, and each of them in its turn has child leafs, 
encoded with token elements. 
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Press the mouse button on the right of the formula. This will place the cursor in the 
outermost right position available for editing.  

 

 
 
Press the Left arrow. The cursor is now in a position for editing an input slot that 

currently has ô4õ in it. See the navigation information bar to make sure of this. Note that cursor 
height is changed also according to the current inner level of hierarchy.  

 

 
 
Press ô0õ to edit the last argument of the expression. 
 

 
 
Press the Left arrow three times. We now again on the level of the <times/> òapplyó 

element. In this position we could delete the last argument after pressing Delete button two 
times. The first pressure would select the entire input slo t and mark it with black. The second 
pressure would confirm deletion.  

In order to get back to the higher level of the <plus/> òapplyó element we need now 5 
times pressing of the Left arrow. By each pressing we go through different levels of the formula 
structure, where each level propose its own editing facilities. Imagine that we are navigating 
through the tree of Content Markup elements and this procedure becomes evident. 

See how the navigation information bar helps to understand which level of the formul a 
structure is currently available for editing.  
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Press the Left arrow and the Backspace button. 
 

 
 
(1 ð 2) form is marked for deletion. Press the Backspace button once more time. 
 

 
 
Now type number 100 and by switching to the òMathML Textó see how MathML 

Weaver automatically detected that while a user is situated inside of the Content Markup 
expression then the Content token element is needed. 
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Token Elements: externally defined symbol (csymbol)  
 
Content expression trees are built up starting from token elements. Numbers and 

symbols are marked by the òcnó and òció elements; the òcsymboló element allows to create an 
element whose semantics are externally defined. 

Content Markup token elements are available via  toolbar: 

 

 
 
As we can see from this figure, MathML Weaver provide several buttons for a token 

element to account for existing options of base, type, etc. A button with ôéõ sign on its image 
leads to a dialog requesting some context dependent attributes of the newly created expression 
(e.g., type of an identifier).  

 
1. The simplest case of the Content token element is presented by òcsymboló. When a 

user presses  icon, the current empty slot is not altered visually, but the navigation 

information on the status bar helps to understand that we have already started to build a 
Content expression tree. The next tree figures shows this in details. 
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Now all that we type in the current empty slot will be interpreted as a content of the 

òcsymboló element: 
 

 
 

 
 
2. It is worth noting that this  just created Content expression can be supplied with all the 

need attributes on the page of òMathML Treeó. The next figure shows how to turn this 
expression into the example 4.4.1.3.3 from the W3C MathML Recommendation (reference to 
human readable text description of Boltzmann's constant).  

 

 
 
3. Another important feature of the inserted visual forms for Content Markup in 

MathML Weaver is that they also can carry Presentation Markup. For example, if we use a set of 
Presentation toolbars we can easily create another example from the section 4.4.1.3.3 of the W3C 
MathML Recommendation (reference to OpenMath formal syntax definition of Bessel function):  
 
<! --  reference to OpenMath formal syntax definition of Bessel function -- > 

<apply>  

  <csymbol encoding="Open Math"  

    definitionURL="http://www.openmath.org/cd/hypergeo2#BesselJ">  

    <msub><mi>J</mi><mn>0</mn></msub>  

  </csymbol>  

  <ci>y</ci>  
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</apply>  

 

Press the  button on the Content toolbar set to get access to the group of òapplyó 

elements of different for m. Choose the first button. 
 

 
 
This will insert an òapplyó element with one argument in its functional form. 
 

 
 
Now insert the òcsymboló element in the first input slot of the òapplyó element. 
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Using the Presentation toolbars set build up contents of the òcsymboló element: 
<msub><mi>J</mi><mn>0</mn></msub>  ( J0). 

 

 
 

 

 
 
Navigate to the second input slot of the òapplyó element and press ôyõ. This will fill the 

argument of the òapplyó element with <ci>y</ci> content. 
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Now switch to the òMathML Treeó to add two attributes to the òcsymboló element. In 
order to do this click on the right side of the document (òProperty-Valueó dialog) and press the 
Insert button. We now see that an empty attribute record is added.  

 

 
 
Using drop -down lists create òencodingó and òdefinitionURLó attributes. 
 

 
 
Check the results on the òExpressionó and òMathML Textó pages. 
 

 
 

 
 
Token Elements: numbers (cn) and identifiers (ci)  
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There are several attributes modifying Content Markup semantics for token elements. 
Thus the òbaseó attribute indicates numerical base of the number; the òtypeó attribute indicates 
type of the number or identifier. Moreover, different types of numbers will be rendered in a 
different way and even appearance of identifiers can be altered by changing the òtypeó 
attribute.  

In order to visually support these requirements, Formulator 3.7 MathML Weaver 
proposes several ways to input Content Markup token elements: namely, a user can choose a 
button representing the needed type of a number from the toolbar or make some alterations in 
the attribute values via the òMathML Treeó page or by using corresponding property dialogs 

for buttons  and : 

 

  
 
1. The next example shows how to create a simple identifier token element and how to 

change its appearance by editing the òtypeó attribute. 

Insert the òció element by pressing the  button.  

 

 
 
As it is shown on the next figure, the òció element appears as an empty slot and the 

navigation bar information makes sure that it is inserted.  
 

 
 
Now type an identifier in the current input slot. Note that the context of the òció element 

is one of three cases where presentation markup may appear in content markup properly. So, 
not only plain text can be typed into the òció input slot, but also some kind of presentation 
markup tree.  
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According to the default value of the òtypeó attribute of the òció element (unspecified 

type), contents of the òció element are represented as if it were contents of a òmió element (italic 
style). 

Now change the current page of MathML Weaver  and add the òtypeó attribute into the 
òció node. Then choose the òmatrixó value from the list of known identifierõs types. 

 

 
 
Switch back to the òExpressionó page and see how rendering of the òció element is 

changed. Now A is bold according to the typogr aphical rules of representing the òmatrixó type. 
 

 
 
As in the case of the òcsymboló element, Content Markup identifiers can carry 

Presentation Markup. For example, if we use a set of Presentation toolbars we can create an 
example from the section 4.4.1.2.2 of the W3C MathML Recommendation: 

 
<ci>  

  <msub> 

    <mi>x</mi>  

    <mi>i</mi>  

  </msub>  

</ci>  

 
Insert the òció element. 
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Use the Presentation toolbar to insert Subscript node and fill it with xi expression. 
 

 
 

 
 
See results on the òMathML Textó page. 
 

 
 


