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What is a math font?

Naı̈ve answer: it is a font that contains math symbols.
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What is a math font?

Naı̈ve answer: it is a font that contains math symbols.

Then it could be called as well a musical font or a playing
cards font, because most of existing math fonts (except
Cambria) contain the relevant symbols.

“Draft Unicode Technical Report #25. UNICODE SUPPORT
FOR MATHEMATICS” (by Barbara Beeton, Asmus
Freytag, and Murray Sargent III) mentions them explicitly.
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What is a math font?

Naı̈ve answer: it is a font that contains math symbols.

Then it could be called as well a musical font or a playing
cards font, because most of existing math fonts (except
Cambria) contain the relevant symbols.

“Draft Unicode Technical Report #25. UNICODE SUPPORT
FOR MATHEMATICS” (by Barbara Beeton, Asmus
Freytag, and Murray Sargent III) mentions them explicitly.

Less naı̈ve answer: the font must contain mathematical
symbols, that are “flexible”, i.e., that may adjust their size
to a subformula, like, e.g., integral or radical.
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What is a math font?

According to the mentioned “Draft Unicode
Technical Report #25” by Barbara Beeton, Asmus Freytag
and Murray Sargent III, math font should contain the

following groups of glyphs:

plain (upright, serifed) Latin, Greek and digits

italic Latin and Greek

bold Latin, Greek and digits

bold italic Latin and Greek

sans-serif Latin and digits

sans-serif italic Latin

sans-serif bold Latin, Greek and digits

sans-serif bold italic Latin and Greek

script (calligraphic) Latin

bold script (calligraphic) Latin

Fraktur Latin

bold Fraktur Latin

double-struck Latin and digits

monospace Latin and digits
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What is a math font?

We specified the component font table in detail as follows:
B – basic, A – accented, G – Greek, D – digits, O – other, P – punctuation

B A G D O P
plain (upright, serifed) +s +s +xs +s + +s
italic +s +s
bold +s +xs +s
bold italic +s +s
sans-serif + +
sans-serif italic +
sans-serif bold + + +
sans-serif bold italic + +
script (calligraphic) +

bold script (calligraphic) +

Fraktur +
bold Fraktur +
double-struck + +
monospace + +

x relevant unicode slots contain digamma; we do not include it

s subscripts and subsubscript are to be added

We would like all TEX Gyre math fonts (Pagella, Termes,
Schola, and Bonum) to share this scheme.
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What is a math font?

Besides the abundancy of component subfonts, a math font
in the OpenType format should contain a special table, MATH,

specified in a confidential Microsoft® document “The MATH table
and OpenType Features for Math Processing”.
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Besides the abundancy of component subfonts, a math font
in the OpenType format should contain a special table, MATH,

specified in a confidential Microsoft® document “The MATH table
and OpenType Features for Math Processing”.

This table specifies among others:
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What is a math font?

Besides the abundancy of component subfonts, a math font
in the OpenType format should contain a special table, MATH,

specified in a confidential Microsoft® document “The MATH table
and OpenType Features for Math Processing”.

This table specifies among others:

global vertical and horizontal dimensions (spacing, rule
thickness, math axis, etc.)
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What is a math font?

Besides the abundancy of component subfonts, a math font
in the OpenType format should contain a special table, MATH,

specified in a confidential Microsoft® document “The MATH table
and OpenType Features for Math Processing”.

This table specifies among others:

global vertical and horizontal dimensions (spacing, rule
thickness, math axis, etc.),

scaling factors for sub- and subsubscripts



Bachotek, 29 IV–3V2012 B. Jackowski, P. Strzelczyk, J.M. Nowacki TEX Gyre Pagella Math. . .

What is a math font?

Besides the abundancy of component subfonts, a math font
in the OpenType format should contain a special table, MATH,

specified in a confidential Microsoft® document “The MATH table
and OpenType Features for Math Processing”.

This table specifies among others:

global vertical and horizontal dimensions (spacing, rule
thickness, math axis, etc.),

scaling factors for sub- and subsubscripts,

glyph-specific metric data (italic corrections,
math kerning)
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What is a math font?

Besides the abundancy of component subfonts, a math font
in the OpenType format should contain a special table, MATH,

specified in a confidential Microsoft® document “The MATH table
and OpenType Features for Math Processing”.

This table specifies among others:

global vertical and horizontal dimensions (spacing, rule
thickness, math axis, etc.),

scaling factors for sub- and subsubscripts,

glyph-specific metric data (italic corrections,
math kerning),

math-specific feature dtls, providing links between dotted and
dotless versions of glyphs ‘i’ and ‘j’ in the component subfonts
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Besides the abundancy of component subfonts, a math font
in the OpenType format should contain a special table, MATH,

specified in a confidential Microsoft® document “The MATH table
and OpenType Features for Math Processing”.
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global vertical and horizontal dimensions (spacing, rule
thickness, math axis, etc.),

scaling factors for sub- and subsubscripts,

glyph-specific metric data (italic corrections,
math kerning),

math-specific feature dtls, providing links between dotted and
dotless versions of glyphs ‘i’ and ‘j’ in the component subfonts,

math-specific feature ssty, providing links between glyphs
and their sub- and subsubscript companion (if present)
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What is a math font?

Besides the abundancy of component subfonts, a math font
in the OpenType format should contain a special table, MATH,

specified in a confidential Microsoft® document “The MATH table
and OpenType Features for Math Processing”.

This table specifies among others:

global vertical and horizontal dimensions (spacing, rule
thickness, math axis, etc.),

scaling factors for sub- and subsubscripts,

glyph-specific metric data (italic corrections,
math kerning),

math-specific feature dtls, providing links between dotted and
dotless versions of glyphs ‘i’ and ‘j’ in the component subfonts,

math-specific feature ssty, providing links between glyphs
and their sub- and subsubscript companion (if present),

chains of “growing” glyphs and assembling elements for certain
glyphs (radical, arrows, bars, braces)

and some other.
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How did we build TEX Gyre Pagella Math?



Bachotek, 29 IV–3V2012 B. Jackowski, P. Strzelczyk, J.M. Nowacki TEX Gyre Pagella Math. . .

How did we build TEX Gyre Pagella Math?



Bachotek, 29 IV–3V2012 B. Jackowski, P. Strzelczyk, J.M. Nowacki TEX Gyre Pagella Math. . .

How did we build TEX Gyre Pagella Math?



Bachotek, 29 IV–3V2012 B. Jackowski, P. Strzelczyk, J.M. Nowacki TEX Gyre Pagella Math. . .

How did we build TEX Gyre Pagella Math?



Bachotek, 29 IV–3V2012 B. Jackowski, P. Strzelczyk, J.M. Nowacki TEX Gyre Pagella Math. . .

How did we build TEX Gyre Pagella Math?



Bachotek, 29 IV–3V2012 B. Jackowski, P. Strzelczyk, J.M. Nowacki TEX Gyre Pagella Math. . .

Our approach

The process of the generating of a math OpenType font
out of the aforementioned components comprised
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Our approach

The process of the generating of a math OpenType font
out of the aforementioned components comprised:

the preparation of a Python-based FontForge-geared engine
(FFDKO) for converting POSTSCRIPTType 1 fonts into the OpenType
format – an enhanced equivalent of the MakeOTF utility from
Adobe Font Development Kit for OpenType
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the preparation of a Python-based FontForge-geared engine
(FFDKO) for converting POSTSCRIPTType 1 fonts into the OpenType
format – an enhanced equivalent of the MakeOTF utility from
Adobe Font Development Kit for OpenType,

the convertion of the components into METATYPE 1 sources
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Our approach

The process of the generating of a math OpenType font
out of the aforementioned components comprised:

the preparation of a Python-based FontForge-geared engine
(FFDKO) for converting POSTSCRIPTType 1 fonts into the OpenType
format – an enhanced equivalent of the MakeOTF utility from
Adobe Font Development Kit for OpenType,

the convertion of the components into METATYPE 1 sources,

the manual adjustment of the sources and the preparation
of the METAPOST code for the plethora of mathematical
glyphs (braces, operators, relations, arrows, etc.) and
pseudo-mathematical ones (geometrical shapes, dingbats, etc.)
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(FFDKO) for converting POSTSCRIPTType 1 fonts into the OpenType
format – an enhanced equivalent of the MakeOTF utility from
Adobe Font Development Kit for OpenType,

the convertion of the components into METATYPE 1 sources,

the manual adjustment of the sources and the preparation
of the METAPOST code for the plethora of mathematical
glyphs (braces, operators, relations, arrows, etc.) and
pseudo-mathematical ones (geometrical shapes, dingbats, etc.),

the generation of a single POSTSCRIPTType 1 font containing
all the relevant glyphs along with the set of math-oriented
parameters for FFDKO (our favorite engine is, needless
to say, METATYPE 1)
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Our approach

The process of the generating of a math OpenType font
out of the aforementioned components comprised:

the preparation of a Python-based FontForge-geared engine
(FFDKO) for converting POSTSCRIPTType 1 fonts into the OpenType
format – an enhanced equivalent of the MakeOTF utility from
Adobe Font Development Kit for OpenType,

the convertion of the components into METATYPE 1 sources,

the manual adjustment of the sources and the preparation
of the METAPOST code for the plethora of mathematical
glyphs (braces, operators, relations, arrows, etc.) and
pseudo-mathematical ones (geometrical shapes, dingbats, etc.),

the generation of a single POSTSCRIPTType 1 font containing
all the relevant glyphs along with the set of math-oriented
parameters for FFDKO (our favorite engine is, needless
to say, METATYPE 1),

converting of the POSTSCRIPTType 1 font generated
by METATYPE 1 into the OpenType format using FFDKO.
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What to do when your best friends

turn out to be your beast friends?
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Problematic friends
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Problematic friends

Unicode Standard

– surprises, riddles, inconsistency, ambiguity,
missing info (or at least typograpic hints)
about a possible usage for a lot of glyphs

– on one hand, overloading with superfluous glyphs,
on the other hand, logical incompletenes

– in general, numbering all the things
in the world does not seem to be a good idea. . .

– statistics wanted! – which glyphs from the Unicode
repertoire are actually used?
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Problematic friends

Word+Cambria

surprises and riddles, errors in implementation and
documentation, misconceptions. . .



U
n
ic
o
d
e
S
ta
n
d
a
rd
,
W
o
rd

+
C
a
m
b
ri
a
,
M
E
T
A
P
O
S
T
,

Bachotek, 29 IV–3V2012 B. Jackowski, P. Strzelczyk, J.M. Nowacki TEX Gyre Pagella Math. . .

Problematic friends

METAPOST

permanently buggy the crucial turningnumber operation,
memory limitations in ver. 1.2, erroneous memory
handling (probably) in ver. 1.5. . .
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Problematic friends

X ETEX

font caching not perfectly synchronized with the system one,
unexpected treatment of font names, some zero-width
characters gain width. . .
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Problematic friends

FontForge+ luaTEX
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Problematic friends

FontForge+ luaTEX

nary_product varv: nary_product nary_product.v1 ;

integral varv: integral integral.v1 integral.v2

integral.v3 integral.v4 integral.v5 integral.v6 ;



U
n
ic
o
d
e
S
ta
n
d
a
rd
,
W
o
rd

+
C
a
m
b
ri
a
,
M
E
T
A
P
O
S
T
,
X

ET E
X
,
F
o
n
tF
o
rg
e
+
lu
aT
E
X

Bachotek, 29 IV–3V2012 B. Jackowski, P. Strzelczyk, J.M. Nowacki TEX Gyre Pagella Math. . .

Problematic friends

FontForge+ luaTEX
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Problematic friends

FontForge+ luaTEX

nary_product varv: nary_product nary_product.v1 ;

integral varv: integral integral.v1 integral.v2

integral.v3 integral.v4 integral.v5 integral.v6 integral.v6 ;

while (true) {

[...]

if (i > 10000) {

/* endless loop */

endless_loop_error(g, y);

goto FOUND;

}

if (char_tag(g, y) == list_tag) {

y = char_remainder(g, y);

goto CONTINUE;

}

}
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ftp://ftp.gust.org.pl/pub/GUST/BachoTeX2012/

TeXGyreMath/texgyrepagella-math-0903.otf

The creating of the TEX Gyre Pagella Math OTF was not as
perplexing as it might have been. It is the result of shared

experience and efforts by (in alphabetic order):
Barbara Beeton, Łukasz Dziedzic, Gluksza, Hans Hagen,
Taco Hoekwater, Khaled Hosny, Alan Jeffrey, Mojca

Miklavec, Diego Puga, Arthur Reutenauer, Adam Twardoch
Ulrik Vieth, George Williams, and others including lots

of our Polish colleagues, which made our struggle against
the insubordinate font matter significantly less painful.

Very many thanks!
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Future works
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Future works

TEX Gyre Termes Math.
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Future works

TEX Gyre Termes Math.

Return to Latin Modern Math: enhancing repertoire,
replacing some glyphs, mainly those taken from AMS fonts,
improving math parameters.
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Future works

TEX Gyre Termes Math.

Return to Latin Modern Math: enhancing repertoire,
replacing some glyphs, mainly those taken from AMS fonts,
improving math parameters.

TEX Gyre Schola and Bonum Math.
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Future works

TEX Gyre Termes Math.

Return to Latin Modern Math: enhancing repertoire,
replacing some glyphs, mainly those taken from AMS fonts,
improving math parameters.

TEX Gyre Schola and Bonum Math.

In the meantime – fixing errors, adding anchors and math
(advanced) kerning; moreover, adding extra symbols, e.g.,
Weierstrass symbol and aleph (incidentally, has anybody ever
typeset a document containing other three Hebrew letters –
i.e., beth, gimel, daleth – that are recommended glyphs
in math fonts?); typographic hints are welcome.
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(advanced) kerning; moreover, adding extra symbols, e.g.,
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in math fonts?); typographic hints are welcome.

And last but not least – a dream
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Future works

TEX Gyre Termes Math.

Return to Latin Modern Math: enhancing repertoire,
replacing some glyphs, mainly those taken from AMS fonts,
improving math parameters.

TEX Gyre Schola and Bonum Math.

In the meantime – fixing errors, adding anchors and math
(advanced) kerning; moreover, adding extra symbols, e.g.,
Weierstrass symbol and aleph (incidentally, has anybody ever
typeset a document containing other three Hebrew letters –
i.e., beth, gimel, daleth – that are recommended glyphs
in math fonts?); typographic hints are welcome.

And last but not least – a dream: ordering the code and preparing
a documentation for the font(s) and FFDKO, not speaking about
documenting METATYPE 1. . .
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The OpenType math fonts project is supported

by TEX Users Groups, in particular, by the Czechoslovak

TEX Users Group CSTUG, the German-speaking

TEX Users Group DANTE e.V., the Polish TEX Users Group

GUST, the Dutch-speaking TEX Users Group NTG,

TUG India, UK-TUG, and – last but not least – TUG.

The replicas of woodcuts used as the illustrations originate

from the book “Les songes drolatiques de Pantagruel” printed

by the Parisian printer Richard Breton in 1565; the woodcuts

were prepared by a certain François Desprez.
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and

WELCOME TO NEXT BACHOTEXS
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