
2.  MathML on Web 
 
Since the inception, web has served as an effective way of making information 

available to widely separated groups of individuals. However, even though the web 

was initially implemented by scientists for scientists, the possibilities for including 

mathematical expressions in HTML has been very limited. At present, most 

mathematical expressions on the web consist of either as images of scientific 

notation (in GIF or JPEG format) which are difficult to read and to author, or of 

entire documents in PDF form. 

 
MathML is a powerful language for encoding mathematical expressions. The goal 

of MathML is to enable mathematics to be served, received, and processed on the 

web, just as HTML has enabled this functionality for text. However, because of the 

enormous influence of the web on all types of communication, MathML has begun 

to influence the way mathematics are shared between all kinds of math and science 

applications. In order to meet the diverse needs of the scientific community 

ultimate goals of implementing MathML is listed down in W3C MathML 

specification [5].  

2.1. MathML Expressions 
 
All MathML elements fall into three categories:  

I. Presentation Elements 

II. Content Elements 

III. Interface Elements 

 

Presentation markup describes the mathematical notations in visually oriented way. 

MathML presentation markup consists of about 30 elements which accept over 50 

attributes. Most of these elements correspond to the layout schemas.  

 

Content markup consist about 120 elements. The majorities of these elements are 

empty elements corresponding to a wide variety of operators, relations and named 

functions. Content markup and presentation markup are mixed together in 
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representing mathematical expressions. To be effective, MathML must work well 

with a wide variety of renderers, processors, translators and editors. Interface 

elements serve this purpose.  

 

In both the presentation and content markup examples, mathematical expressions 

are recursively decomposed into nested, simpler MathML elements specifying each 

stage of the decomposition. The examples in the following sections illustrate this 

with simple mathematical expressions.  

 

The following example in Figure 2-1 shows MathML representation for the simple 

expression (a + b) 2.  

 
 
<mrow> 
   <msup> 
     <mfenced> 
       <mrow> 
         <mi>a</mi> 
         <mo>+</mo> 
         <mi>b</mi> 
       </mrow> 
     </mfenced> 
     <mn>2</mn> 
   </msup> 
 </mrow> 
 

 
Figure 2-1 - A Simple MathML Representation 

 
 
The example in figure 2-1 demonstrates a number of presentation elements. The 

first element, one that is used frequently is <mrow>. This element is used to denote 

a row of horizontally aligned material. The material contained between the <mrow> 

and </mrow> tags is considered to be an argument to the <mrow> element. Thus the 

whole expression here is contained in an <mrow> element. 

 

The <mfenced> element is used to provide fences (braces, brackets, and 

parentheses) around formula material. It defaults to using parentheses. The <mi> 

element is used for displaying variables (identifiers), <mo> element for operators 

and <mn> element for numbers. The <msup> element is for expressions involving 
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superscripts and takes two arguments are the base expression (here, (a+b)) and the 

exponent expression (here, 2). 

 

2.2. Browser Support for MathML 
 
Viewing web pages containing MathML requires a browser that can display 

MathML. MathML can be presently viewed in the following browsers [12] (a '+' 

sign indicates that later versions also work): 

 

• Windows: 

o IE 5.0 with the Techexplorer plug-in  

o IE 5.5 with either the MathPlayer or Techexplorer plug-in  

o IE 6.0+, optionally with MathPlayer or Techexplorer plug-in  

o Netscape 6.1 with Techexplorer plug-in  

o Netscape 7.0+  

o Amaya, all versions (Presentation MathML only)  

o Mozilla 0.9.9+  

• Macintosh:  

o IE 5.0+ with Techexplorer plug-in  

o Mozilla 0.9.9+  

• Linux/Unix:  

o Netscape 6.1 with Techexplorer plug-in  

o Netscape 7.0+  

o Mozilla 0.9.9+  

o Amaya, all versions (Presentation MathML only)  

 

Mozilla/FireFox has the native support for MathML in web pages. Netscape 7.0 or 

greater has native MathML support on Windows and Linux/Unix platforms. 

Netscape 7.1 has been released with native MathML support on Windows, 

Linux/Unix and Macintosh platforms. 
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Microsoft Internet Explorer (IE) doesn’t have the native support for MathML. 

Design Science MathPlayer™ enables IE to display mathematical notation in web 

pages [2]. Header information of the document tells IE to use MathPlayer software 

for displaying and printing the MathML islands. IE loads and executes the 

MathPlayer software on an as-needed basis. MathPlayer is a free plug to foster the 

use of MathML in Internet. 

 

Amaya is a web editor by W3C. The main motivation for developing Amaya was 

to provide a framework that can integrate as many W3C technologies as possible. It 

is used to demonstrate these technologies in action while taking advantage of their 

combination in a single, consistent environment. Hence it has the native support for 

MathML for all the platforms. Browsers with native MathML support works well 

with font package given by the MIT. It will remove any distortions due to the 

stretchy characters.  

 

The IBM Techexplorer is a cross platform plug-in for Netscape Navigator and IE, 

enabling the display of TEX, LATEX and MathML documents and the publishing of 

interactive mathematical and scientific material on the web. Techexplorer is a 

commercial product which can be downloaded free for personal use only.  

 

2.3. MathML Interface 
 
While MathML can be used in isolation as a language for exchanging mathematical 

expressions between MathML-aware applications, the primary anticipated use of 

MathML is to encode mathematical expression within larger documents. MathML 

is ideal for embedding math expressions in XML applications. Since MathML and 

XHTML share a common XML framework, namespaces provide a standard 

mechanism for embedding MathML in XHTML document. XHTML documents 

are XML conforming and it is an extension of HTML 4.  

 

Following Figure 2-2 is the complete XHTML 1.0 code with the above Figure 2-1 

MathML island embedded. 
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<html xmlns="http://www.w3.org/1999/xhtml" lang="en" 
xml:lang="en"> 
  
<head> 
<title>MathML on Web </title> 
</head> 
 
<body> 
 
<p> This is a MathML expression :</p> 
 
<math xmlns="http://www.w3.org/1998/Math/MathML"> 
 <mrow> 
   <msup> 
     <mfenced> 
       <mrow> 
         <mi>a</mi> 
         <mo>+</mo> 
         <mi>b</mi> 
       </mrow> 
     </mfenced> 
     <mn>2</mn> 
   </msup> 
 </mrow>  
</math> 
 
</body> 
</html> 
 

Figure 2-2 - An XHTML Document with MathML 
 

Figure 2-2, code snippet has the normal structure of an XHTML document. It 

begins with the start tag <html> embellished with an XML namespace declaration 

and language assertions. A “head” element contains a title as customary. Within 

the <body> is a simple paragraph followed by a <math> element which has the 

MathML namespace declared. Inside the <math> element is MathML markup. 

When using namespace prefixes with MathML markup, “m:” use as a 

conventional prefix for the MathML namespace.  

 

Given that MathML must integrate into the web as an extension, it is extremely 

important that MathML, and MathML software, can interact well with the existing 

web environment.  
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