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Abstract
Over the last few years I’ve been tinkering with unicode mathematics in XETEX.
Late-2009 I spent a few weeks ironing out the significant bugs and think I’ve got
a pretty good handle on the whole system now. In this presentation, I’d like to
discuss the advantages unicode maths brings to LATEX, challenges faced dealing
with unicode, challenges with maths fonts (including the STIX fonts), challenges
with compatibility with amsmath and/or MathML, and assorted related remarks.
In future plans, I hope to use this system as the basis for equivalent development
in LuaTEX as well.
1

Introduction

XETEX was the first widely-used unicode extension
to TEX. Several years ago Jonathan Kew [4] added
OpenType maths support to XETEX following from
Microsoft’s addition to the OpenType spec for Microsoft Word 2007. Around that time I built a prototype implementation of a unicode maths engine
for LATEX, but with very few OpenType maths fonts
available, and other projects consuming my time,
the project lost momentum and I never managed to
get the package on CTAN.
Although the font situation has improved little
since then, the STIX fonts have at least been shown
in beta form and can be used to some degree. By the
time you are reading this, an experimental version of
the unicode-math package will hopefully have been
released on CTAN. This extended abstract is a brief
explanation of what it does and what it’s good for.
2

What is unicode maths?

Barbara Beeton [1] has said it all much better than
I could. In short: every known symbol to be used in
technical writing has been included in the unicode
specification. We now have a formal description of
(some many thousand) exactly what glyphs a maths
font should contain and the particulars of how they
should behave [2]. (Contrast with maths fonts used
with TEX documents that all contain a different set
of glyphs.)
Since then, Microsoft has extended the OpenType specification to include tables of structured information for mathematics typesetting, essentially
parameterising Knuth’s original algorithms in TEX.
For more context in this area, the historical devel-

opment of unicode maths was summarised well by
Ulrik Vieth [6].
Any unicode variant of TEX could always access
the unicode maths glyphs. But typesetting them
well is only possible with explicit layout intructions
based on the Math OpenType specification.
2.1

So what does the package do?

After loading the package, users can write
\setmathfont{Cambria Math}
to select Cambria Math or any other OpenType font
that has mathematics support. This can happen
at any time during the document, not just in the
preamble as with current LATEX math font selection.
Control sequences are provided to access every
defined unicode maths glyph, and literal input of
all such characters in the source is also supported.
Maths can be copied from another source (such as
a web page or PDF document) and pasted directly
into the LATEX document and the content will be
retained, albeit with some loss of its presentational
aspects (most notably subscripts and superscripts).
With some minor exceptions, no changes to the
mathematical document source should be necessary
to be able to switch fonts using unicode maths.
3

Advantages

The main advantage to having a unicode maths engine is that it becomes as easy to change maths fonts
as it is to change text fonts. Contrast this with
what packages such as euler must do to switch from
the Computer Modern Maths font. Standardising
around a common math font encoding was the original goal of the Math Font Group when they invented
an 8-bit math font encoding but then realised that
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unicode was the future. Unicode maths brings more
benefits than simply standardising the way maths
fonts are loaded, however.
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It’s never fun when typesetting mathematics to have
to go hunting for a specific symbol. (Scott Pakin’s
‘Symbols’ guide makes the task far easier, however.)
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Table 3: The four slash-like glyphs in each direction.
lqj_pq]pekj _khkj sepd ]``epekj]h ol]_a ]nkqj` ep%* Kpdanseoa( Ɏ  eo i]`a
pk kqplqp ] _khkj sepd Ɏ  ol]_ejc*
My feelings are that new tools will be needed
Pda l]_g]ca klpekj ʰ bkn_ao қҭҝңң ejlqp ̡ś̢ pk ^a lnejpa` ]o
to encode mathematics more semantically. But such
Ɏ  ejopa]`*
tools will need to be specific for each scientific field
that uses different notation. This is an open prob1*1*3 Oh]odao lem.
]j` ^]_goh]odao
On the other hand, in the end how much does
it really matter if my triangle is a different size to
Pdana ]na oaran]h oh]od)hega oui^kho `a|ja` ej qje_k`a* Pda _kilhapa heop eo
yours if the meaning is clear? (I’m not endorsing
odksj ej p]^ha 4*
this line of thinking, just raising the question.)
Ej nacqh]n H=PAT sa _]j snepa ɎɎ* * * ɎɎ  ]j` ok kj
4.2 Backwards
compatibility
]j` k^p]ej atpajoe^ha
`aheiepan)hega
oui^kho* Jkpvs.
]hh future
kb pda qje_k`a oh]odao ]na
compatibility
oqep]^ha bkn pdeo $]j` `k jkp d]ra pda bkjp oqllknp pk `k ep%*
The two ‘set minus’ characters in Table 3 inherit
theirbn]_pekj
names oh]od(
from Plain
amssymb packEX and
Oh]od Kb ү'ɩɥɫɫ
PN.1To]uo
pd]pthe
ep eo6
age, respectively. U+2216 is \smallsetminus and
* * * qoa` pkU+29F5
^qeh` qlisoeilha
bn]_pekjo
ej nqjjejc
patp* * * dksaran
\setminus.
However,
MathML
does it l]noano
kb i]pdai]pe_]h
patpoU+2216
odkqh`is^a
lnal]na`
pk setminus
d]j`ha bn]_pekj
oh]od
differently:
referred
to by
as
sdaj ep eowell
na_aera`
bnki kpdan okqn_ao*
as smallsetminus
(among other synonyms);
U+29F5 is as-yet unnamed [3]. This might make
ү'ɩɩɨɬ `ereoekj oh]od odkqh` ^a qoa` sdaj `ereoekj eo A
nalnaoajpa` sepdkqp
it difficult to move between MathML and L TEX.
] ^qehp)ql bn]_pekj7
ߨ
ൎ
ʹʹȀ(
bkn
at]ilha*
Luckily these sorts of conflicts are few.
ү'ɩɰ ɯ ^ec okhe`qo eo ] ̡^ec klan]pkn̢ $hega σ%*
5 Summary
This
extended
abstract
is an
introduction
and short
>]_goh]od Pda
ү'ɥɥɬ
naranoa
okhe`qo
_d]n]_pan
Ɏ 
eo qoa` bkn `ajkp)
summary
of what
I’ll pk
be ^aheara*%
talking about
TUG
2010
ejc `kq^ha _koapo6
 *ܤ̳ܣ$Ok
E̢i ha`
Ep i]uat^a
qoa`
]o .] ̡opnap_du̢ `a)
I’m looking
to seeing you here.
heiepan eb oqllknpa`
^u pda forward
bkjp*

I]pdIH qoao
ү'ɩɩɨɭ oap iejqo hega pdeo6 *ܤ ך ܣ. Pda H=PAT _kii]j` j]ia
Bibliography
Ɏ eo qoa` bkn ^]_gs]n`o _kil]pe^ehepu*
[1] Barbara Beeton.
Unicode and math, a
. §0*0*1*-- śŵŵŜɪŜŵŵɪŵ
combination whose time has come – Finally!
TUGboat, 21(3):176–185, September 2000. URL
http://tug.org/TUGboat/Articles/tb21-3/
-/
tb68beet.pdf.
[2] Barbara Beeton, Asmus Freytag, and Murray
Sargent, III. Unicode support for mathematics. Unicode Technical Note 25 Version 9, Unicode, Inc., 2008. URL http://www.unicode.
org/reports/tr25.
[3] David Carlisle and Patrick Ion. XML entity definitions for characters. Technical Report W3C

TUGboat, Volume 0 (2060), No. 0 — Proceedings of the 2060 Annual Meeting

1003

