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m-l * Mathematical Markup Language

— supporting equations was part of the original goal of the

World-Wide Web
— MathML is a W3C recommendation
e version 1.0.1 current, version 2.0 in progress
— rather verbose format

* all markup is contained within a <math> tag
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+ A few points
— growing support
e [BM, Wolfram Research (Mathematica);, Waterloo
Maple (Maple V), Hewlett-Packard (EzMath plug-in);
the American Mathematical Society; Design Science
(MathType), Geometry Technologies (WebEQ), etc.

— 1t 1s natural to think about MathML expressions as tree
structures

i
if.rrnh + ~irmc=

e thus they fit into XML’s ‘world’ very well...
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MathML can be used in two ‘'modes’

— presentation markup

o 28 MathML presentation elements, with about 50
attributes

» making marked-up data look nice
— content markup

» around 75 content markup elements, with about a dozen
attributes
* capturing the ‘meaning’ of the equation in a form
suitable for automated processing
— <SEMANTIC> element

* allows two children: a presentation part and a content
part
— content part could be a Java application, if desired

“...MathML has a dual purpose: to provide a standard for mathematics on the Web and to provide a mathematical
notation, which encapsulates the content of the mathematics as much as possible. The equations can then be used
where they sit in a document or can be pulled from a document to be used in an entirely different application.”
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* Presentation markup oo
<mo>=</mo> _
m <mfrac> . —b LA = dare
<mrow> 5
July 3, 2009 T Supp Orted by Amaya <mrow> =
<mo>-</mo>
<mi>b</mi>
</mrow>
<mo>&PlusMinus ;</mo>
<math> i+l Sl
<msubsup> <MroRR
<mi>x</mi> P A _
TS o <mi>b</mi>
<mi>i</mi> <math> J 0 <mn>2</mn>
<mo>+</mo> <mrow> </msup>
<mn>1</mn> <msubsup> <mo>-</mo>
Q </mrow> <mo>&Integral ;</mo> <mrow>
<mi>n</mi> <mn>0$/ m1_1> <mn>4< /m1t1>. -
* </msubsup> <mo>&infin;</mo> <m<_>>&Inv:.|.51b1eT:|.mes ;</mo>
</math> </msubsup> <mi>a</mi>
} <mi></mi> <mo>&InvisibleTimes ;</mo>
</mrow> <mi>c</mi>
</math> </mrow>
</mrow>
</msqrt>
P </mrow>
<math> <mrow>
<mrow> <mn>2</mn>
<mi>y</mi> <mo>&InvisibleTimes ;</mo>
m <mo>=</mo> <mi>a</mi>
<mi></mi> </mrow>
<mfrac href="http://www.w3.org/" xml:link="simple"> </mfrac>
Q <mn>1</mn> </mrow>
\ <msqrt> n
Sy, <mrow> 1 5
<msup> y = <math> i=
N <mi>x</mi> JC2 +1 <munderover>
<mn>2</mn> <mo>&Sum; </mo>
: </msup> <mrow>
<mo>+</mo> <mi>i</mi>
< <mn>1</mn> This example also shows the use of an XLink <mo>=</mo>
</mrow> <mn>1</mn>
</msqrt> </mrow>
</mfrac> <mi>n</mi>
</mrow> </munderover>
</math> </math>
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- Content markup

<math>
<apply> RV A’ +B?
<root/>
<apply>
<plus/>
<apply>
<power/>
<ci>A</ci>
<ecn>2</cn>
</apply>
<apply>
<power/>
<ci>B</ci>
<cn>2</cn>
</apply>
</apply>
</apply>
</math>

<math>
<reln>
<eq/> {0}={x|x£0}ﬁ{x|x20}
<set>
<cn>0</cn>
</set>
<apply>
<intersect/>
<set>
<bvar><ci>x</ci></bvar>
<condition>
<reln>
<le/>
<ci>x</ci>
<cn>0</cn>
</reln>
</condition>
</set>
<set>
<bvar><ci>x</ci></bvar>
<condition>
<reln>
<ge/>
<ci>x</ci>
<cn>0</cn>
</reln>
</condition>
</set>
</apply>
</reln>
</math>
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- WebEQ

— an applet providing
support in existing
browsers

e also uses its own
‘WebTex’ language

<APPLET CODEBASE="../../classes" ARCHIVE="webeq.zip”
CODE="webeq.Main” WIDTH=560 HEIGHT=200>

<PARAM NAME=size VALUE=36>

<PARAM NAME=color VALUE="#ffffff">

o AL g e e
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e T T
[ IT] . BT CE YT SR

) '-'] 1= -
aze = L nw e '
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<PARAM NAME=eq VALUE="\displaystyle{ \left( \sum {k=1}"“n a_k b _k \right)*2 \leq \left(
\sum {k=1}“n a_k*2 \right) \left( \sum {k=1}“n b _k*2 \right) } ">

</APPLET>

e has some nice
‘smarts’

— also provides an editor
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* Free from W3C

— supports forms, tables and the most advanced features from
HTML

* also support simple XLink, for example
— can create and edit complex mathematical expressions
within Web pages
— can style documents using Cascading Style Sheets
— can publish HTML and XHTML documents
— browsing and authoring are integrated
— supports the editing and publishing of CSS style sheets

 can also easily link and unlink Cascading Style Sheets
to documents. Also possible to selectively enable and
disable them and see the rendering differences
immediately.
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» Aims to allow input and rendering of

A

A
zilla {Build ID: oO0DDOODDD * - ol x|

s|oo|
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With MathhT., one can build sets such as (go on, right-click any of these equations to experiment the zoom) {0, 1, 2, 3, 4} or

2
#%sa%s [
Ay 8y2 HxBp

{ |_§J |a2 +52 o 3}, wite calculus i,—f = },1_2 form rather complicated expressions lin (1 + %:ln —oM k=

G5

, wiite vector

equations ¥ = aX +54, etc.

Hotice how the mathematics appear in the man fow of text and respond as vou resize the window. Tou can also make displayed equations,
such as the following ones:

maps to 1"
x—— y= fla= (l+—]
xn

(b —a)’

[roan =222 r@vas(2) rs0] - S s, asqse

—x fx <0
x| = _
x  otherwise

Tou can also typeset 2D mathematical constructs such as matrices. The following example shows the i-th step of the multiplication of a matriz A

by a vector & (notice how @,q, ..., @&, &1 are on the same baseline, other alignments are possible):
@11 @12 913 .. @la
i-throw | a;1 a2 @&is ... Qin X1
Xz
|®nl @2 @n3 ... dan] |3
_xn_

In Moalla, MMathtil runs inside the main browser. So it responds to other browser operations such as the zoom (ry View -» Text Zoom), and

you can do links a2 + 52 = £2, apply stylistic effects &® + B* = ¢, oruse color &® +3% = &2
n-1

i very strange ways
plx)  ag +a1xtarx+ . +a,_1x
glx)  Bp4bix4baxi4 b, xnl

=l
e £l 2 B oA | Docurnent: Done (5,267 secs) |=dD=|[ﬁ“||
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* http://www.newmexico.mackichan.com/Math

m ML/mmled.xml
(Mot Edting Netscapes o/

[ ]
Y . Fil= Edit Yiew Search Go Bookmarks Tasks Help
Will eventually ==
allow L

Iflake a selection with the mouse, then chick on an operation below. Generally, the end of wour selection is used as an insertion
point, but if you select one of the green mnput bozxes, it will be replaced. Tou might try worling with beld or i#afic stuff to see
° <form> the effect on math, (The following should be displayed as a fraction: 2 n ) Tou can alse type keys on the keyboard and use
<object type="text/mathml"> certain control secquences.
: </object> | oo " } it Mo oVer O oooo
= </form> ooooo
m disp o o cos Lm under o
nooo
® 9 oooog
Del B {o} tan Eono bothoo
g

And, you can view the source of what you've created (needs selection).

L

Thus demeo requires a recent version of Mozilla to worl correctly (0.%.8+ 20020207 or later). An old version may worlc m
earlier versions of Mozilla.

IlathhL not working? See this sample of what vou can do with a MathMT.-enabled Iozlla.

m B g% @9 @E] | Document: Done [4.547 secs) ﬂlﬁﬁh

<a href="javascript:insertmatrix(2,2) ;"
title="enter 2 by 2 matrix (CTRL 2)">
<mml :math>
<mml :mtable>
<mml :mtr>
<mml:mtd> <mml:mi tempinput="true">&#x25A1;</mml:mi> </mml:mtd>
<mml:mtd> <mml:mi tempinput="true">&#x25A1;</mml:mi> </mml:mtd>
</mml:mtr>
<mml :mtr>
<mml:mtd> <mml:mi tempinput="true">&#x25A1;</mml:mi> </mml:mtd>
<mml :mtd> <mml:mi tempinput="true">&#x25A1;</mml:mi> </mml:mtd>
</mml :mtr>
</mml:mtable>
</mml:math>
</a>

JoLIp3 TWYLOW
diuoSDAD

pay
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» JavaScript MathML processor/ renderer

— Also works with 1E

e Early days for both...

E_ﬁ_.' HTML + MathML test: My Lord, is this legal? - Netscape &

« File Edit Miew Search Go Bookmarks Tasks Help

Q O @ O OlQ}http:,l',l'www.pitt.edu,l'~chst24,|'mathm|test,|'lega|.html

MathML inside of HI'M1.4.01

Here 13 some text i a HTIML 4.01 document.

Test:

145172
\E

Here iz some more text in a HTIL 4.01 document.

Tested Configurations:

Thiz document i backwards compaiable with HITIL 3.2 (except for the doctype). It has been tested with:

+ Internet Explorer & in Standards and Compatable maode.
* Ilomlla 099 (budd: 2002040412 in Standards and Quirk mode.
- ®T-s - FE

e s e e e


http://www.pitt.edu/~jfcst24/mathmltest/legal.html

