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Mathematical Formulae



NIST Digital Repository of 
Mathematical Formulae Goals

• DRMF compendium of individual formulae for 
a mathematically literate audience
1. OPSF community interaction for 
mathematicians and scientists
2. expandability from the literature (support 
the DLMF) 
3. context-free full semantic information
4. user friendly perspective
5. searchable mathematics
6. modern MathML tools
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First three DRMF seeding projects

• 2013 167 DLMF Formulae Home Pages

• 533 semantic DLMF Macros (developed by Bruce Miller)

• Content MathML with LaTeXML‘s implicit Content 

Dictionaries

• 2014 1469 additional KLS (OP) Formulae Home Pages

• Additional 153 semantic DRMF macros

• 2015 ~5000 eCF, BMP Formula Home Pages

• Non LaTeX input
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Current DRMF Implementation

• Platform: MediaWiki with Math and MathSearch extensions

• 2 Table of Contents Pages

• 76 Lists of Formulas Pages

• 124 Definition Pages for DRMF macros

• 1636 Formula Home Pages

• Seeding
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(Bruce Miller) LaTeXML (DLMF) 
Semantic LaTeX macros
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Semantic macro breakdown

• 689 semantic LaTeX macros (unpublished)

• 533 macros from DLMF 

• 156 additional DRMF macros using the LaTeXML framework

• Semantic LaTeX macro properties:

• lengths between 1 and 26 characters (median length is 8 
characters)

• Strict Naming conventions

• individual’s names capitalized

• abbreviations utilized

• macro names correspond with object names

• Roman numerals
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Macro Replacements for Generic 
LaTeX Source Datasets

• For the 3 chapters of KLS (OP) as well as the KLSadd LaTeX source
• 89 semantic macros were replaced
• a total of 3308 times
• represented by 774 (LOC) of regular expressions written by Cherry 

Zou
• Currently the six most common replacements are:

1. q-Pochhammer symbol – replaced 659 times
2. Euler gamma function – replaced 266 times
3. q-hypergeometric function – replaced 237 times
4. Pochhammer symbol – replaced 205 times
5. Racah polynomial – replaced 117 times
6. cosine function – replaced 82 times
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Example of complexity of the 
problem – KLSadd dataset

• After processing of the LaTeX input, only formulas remain.

• Current metadata: are constraint and substitution annotations.

• Future metadata 

• bibliographic metadata

• references to KLS formulae

• errata information

• formula comments and notes

• symmetries in parameters

• proofs, etc...
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Semantic LaTeX Macro Glossary –
csv format

• For each macro we store:

• Example Macro calling sequence

• Name of object described by macro

• Object description

• Brief summary and description of calling options

• Link to URL giving precise definition

• Glossary.csv used in generation of symbols lists within 

Wikitext and for statistical purposes.
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Transition to Wikibase storage
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𝜁(𝑠, 𝑎) =෎

𝑛=0

∞

Γ(𝑛 + 𝑠)

𝑛! Γ(𝑠)
𝜁(𝑛 + 𝑠) (1 − 𝑎)𝑛

<math>

<semantics id="p1.1.m1.1a">

<mrow xref="p1.1.m1.1.14.cmml" id="p1.1.m1.1.14">

<mrow xref="p1.1.m1.1.1.1.cmml" id="p1.1.m1.1.1.10.2">

<mi xref="p1.1.m1.1.1.2.1.1.cmml" id="p1.1.m1.1.1.2.1.2">ζ</mi>

<mo xref="p1.1.m1.1.1.1.cmml" id="p1.1.m1.1.1.10.2a"></mo>

<mrow xref="p1.1.m1.1.1.1.cmml" id="p1.1.m1.1.1">

<mo xref="p1.1.m1.1.1.1.cmml" id="p1.1.m1.1.1.5">(</mo>

<mi xref="p1.1.m1.1.1.6.cmml" id="p1.1.m1.1.1.6">s</mi>

<mo xref="p1.1.m1.1.1.1.cmml" id="p1.1.m1.1.1.7">,</mo>

<mi xref="p1.1.m1.1.1.8.cmml" id="p1.1.m1.1.1.8">a</mi>

<mo xref="p1.1.m1.1.1.1.cmml" id="p1.1.m1.1.1.9">)</mo>

</mrow>

</mrow>

<mo xref="p1.1.m1.1.2.cmml" id="p1.1.m1.1.2">=</mo>

….

<mo xref="p1.1.m1.1.14.1.2.1.cmml" id="p1.1.m1.1.14.1.2.1">⁢</mo>

<mrow xref="p1.1.m1.1.7.1.cmml" id="p1.1.m1.1.7.8.2">

<mi xref="p1.1.m1.1.7.2.1.1.cmml" id="p1.1.m1.1.7.2.1.2">ζ</mi>

<mo xref="p1.1.m1.1.7.1.cmml" id="p1.1.m1.1.7.8.2a"></mo>

<mrow xref="p1.1.m1.1.7.1.cmml" id="p1.1.m1.1.7">

<mo xref="p1.1.m1.1.7.1.cmml" id="p1.1.m1.1.7.5">(</mo>

<mrow xref="p1.1.m1.1.7.1.cmml" id="p1.1.m1.1.7.6">

<mi xref="p1.1.m1.1.7.6.1.cmml" id="p1.1.m1.1.7.6.1">n</mi>

<mo xref="p1.1.m1.1.7.6.2.cmml" id="p1.1.m1.1.7.6.2">+</mo>

<mi xref="p1.1.m1.1.7.6.3.cmml" id="p1.1.m1.1.7.6.3">s</mi>

</mrow>

<mo xref="p1.1.m1.1.7.1.cmml" id="p1.1.m1.1.7.7">)</mo>

</mrow>

</mrow>

…

<annotation-xml id="p1.1.m1.1b" encoding="MathML-Content">

<apply xref="p1.1.m1.1.14" id="p1.1.m1.1.14.cmml">

<eq xref="p1.1.m1.1.2" id="p1.1.m1.1.2.cmml"/>

<apply xref="p1.1.m1.1.1.10.2" id="p1.1.m1.1.1.1.cmml">

<csymbol xref="p1.1.m1.1.1.2.1.2" 
id="p1.1.m1.1.1.2.1.1.cmml" cd="dlmf">Hurwitz-zeta</csymbol>

<ci xref="p1.1.m1.1.1.6" id="p1.1.m1.1.1.6.cmml">s</ci>

<ci xref="p1.1.m1.1.1.8" id="p1.1.m1.1.1.8.cmml">a</ci>

</apply>

…

<apply xref="p1.1.m1.1.7.8.2" id="p1.1.m1.1.7.1.cmml">

<csymbol xref="p1.1.m1.1.7.2.1.2" 
id="p1.1.m1.1.7.2.1.1.cmml" cd="dlmf">Riemann-
zeta</csymbol>

<apply xref="p1.1.m1.1.7.8.2" id="p1.1.m1.1.7.6.cmml">

<plus xref="p1.1.m1.1.7.6.2" id="p1.1.m1.1.7.6.2.cmml"/>

<ci xref="p1.1.m1.1.7.6.1" 
id="p1.1.m1.1.7.6.1.cmml">n</ci>

<ci xref="p1.1.m1.1.7.6.3" 
id="p1.1.m1.1.7.6.3.cmml">s</ci>

</apply>

</apply>

</annotation-xml>

</math>
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Contact

Moritz Schubotz (now at Universität Konstanz)

moritz@schubotz.de 

+49 7531 88 4438

Mobile: +49 1578 047 1397

www.isg.uni-konstanz.de
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