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Abstract

The NIST Digital Repository of Mathematical Formulae (DRMF) uses
parallel MathML markup to express mathematical formulae. However
currently, the content MathML symbols do not point to a content dic-
tionary. In this paper, we describe the naming convention and creation
process for mathematical symbols in the DRMF. Moreover, we publish
a first, experimental version of a content dictionary that contains only
a few manually selected symbols from Chapter 9 of the KLS dataset.

1 Introduction

The NIST Digital Repository of Mathematical Formulae [Coh+14] is an online compendium of mathematical
formulae data for orthogonal polynomials and special functions. The initial formula data was obtained from
the NIST Digital Library of Mathematical Functions [Olv+17]. DLMF uses semantic macros [Mil16], which are
converted by LATExml [Mil10] to parallel markup including content MathML. We refer to the symbols generated
by LATExml as implicit content dictionaries [Sch16]. However, the DRMF does not only contain formula-data
from the DLMF. In 2015, we started to extend our library with sources that do not use the DLMF macro schema
[Coh+15]. In this process, we introduced new symbols and associated LATEX macros. In this content dictionary,
we release an initial version of the symbols introduced while processing Chapter 9 of the KLS dataset [KLS10].
Currently, we are extending our work on Mathematical Language Processing [Sch+16; Coh+17]. A content
dictionary is beneficial for this task, since it specifies the semantics in a standard conforming way.

2 Symbol Naming Conventions

We use the same naming convention for LATEX macro names and the content dictionary symbols. The symbols
follow simple naming conventions that we will discuss in this section. The goal for our naming convention is to
have short, memorizable and unambiguous names. Currently, the DRMF website uses 689 custom LATEX macros.
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Table 1: Abbreviations used in the macros for Chapter 9 in the KLS dataset.

Abbreviation Normal form
cts continuous
norm normalized

Their length varies between 1 and 26 characters and the median length is 8 characters. The name is derived
from a short symbol description using the following conventions:

concatenation Individual elements are concatenated without spaces. Camel case is not used.

capitalization Individual’s names are capitalized. Mathematical identifiers such as q and standard macros such
as log,Log are used as normal capitalization. Properties such as continuous, monic, generalized, normalized
are written in lower case.

abbreviations Only a limited set of abbreviations is used. See Table 1.

3 New Symbols

Extensibility is one of the key goals of the DRMF project. Consequently, we developed a mechanism to update
our custom macros or add new macros. Adding a macro follows this procedure:

1. Identify a symbol and its definition in the literature.

2. Describe the symbol with a short name but without ambiguities. This description can include properties,
individuals names (cf. Section 2) as well as presentational features.

3. Derive the symbol name based on the description:

• Remove whitespace.

• Replace presentational features with their verbalization, e.g., $\tilde p$ 7→ ptilde.

• Replace abbreviations.

• Remove superflous words like “polynomial”. (Our convention to drop the word “polynomial” for this
dataset is because these are the most abundant objects.)

4. Add a definition or a longer description of the symbol.

5. Add references to the literature.

6. Update the DRMF LATEX style file locally and define calling sequences, that is, the different numbers of
parameters which can be used for the same macro name. For example the macro normWilsonWtilde can
be called with 5 or with only one parameters/arguments.

7. Update the macro definitions for the DRMF LATExml server.

8. Add a Wikipage in the namespace “Definition” with the name of the symbol that:

• describes the calling sequences;

• lists the definition;

• shows the rendering; and

• gives references to the literature.

9. Link the new wikipage on the symbol definition overview.

To rename a symbol, the DRMF style file has to be adjusted and to be uploaded again to the server. The
definition page has to be moved manually. In contrast, all occurences of the macro can be replaced using the
search and replace MediaWiki plugin. This will trigger automated updates for the MathSearch index [Sch17].



4 Outlook and Future Works

Currently, the content dictionary is a proof of concept. For the future, we are planning to automate the creation
of content dictionaries for other chapters and sources. Chapter 14 of KLS is already in preparation.
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Listing of the Content Dictionary
1 <CD xmlns=”http ://www. openmath . org /OpenMathCD”>
2 <CDComment>
3
4 This document i s d i s t r i bu t e d in the hope that i t w i l l be use fu l ,
5 but WITHOUT ANY WARRANTY; without even the impl i ed warranty o f
6 MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
7
8 The copyr ight ho lder grants you permis s ion to r e d i s t r i b u t e t h i s
9 document f r e e l y as a verbatim copy . Furthermore , the copyr ight

10 ho lder permits you to develop any der ived work from th i s document
11 provided that the f o l l ow i ng cond i t i on s are met .
12 a ) The der ived work acknowledges the f a c t that i t i s der ived from
13 t h i s document , and maintains a prominent r e f e r e n c e in the
14 work to the o r i g i n a l source .
15 b) The f a c t that the der ived work i s not the o r i g i n a l OpenMath
16 document i s s ta t ed prominently in the der ived work . Moreover i f
17 both t h i s document and the der ived work are Content D i c t i o n a r i e s
18 then the der ived work must inc lude a d i f f e r e n t CDName element ,
19 chosen so that i t cannot be confused with any works adopted by
20 the OpenMath Soc i e ty . In pa r t i cu l a r , i f the re i s a Content
21 Dict ionary Group whose name i s , f o r example , ‘math ’ conta in ing
22 Content D i c t i o n a r i e s named ‘math1 ’ , ‘math2 ’ e t c . , then you should
23 not name a der ived Content Dict ionary ‘mathN ’ where N i s an i n t e g e r .
24 However you are f r e e to name i t ‘ private mathN ’ or some such . This
25 i s because the names ‘mathN ’ may be used by the OpenMath Soc i e ty
26 f o r fu tu r e ex t en s i on s .
27 c ) The der ived work i s d i s t r i b u t ed under terms that a l low the
28 compi lat ion o f der ived works , but keep paragraphs a ) and b)
29 i n t a c t . The s imp l e s t way to do t h i s i s to d i s t r i b u t e the der ived
30 work under the OpenMath l i c e n s e , but t h i s i s not a requirement .
31 I f you have que s t i on s about t h i s l i c e n s e p l e a s e contact the OpenMath
32 s o c i e t y at http ://www. openmath . org .
33 </CDComment>
34
35 <CDName>drmf−kls9</CDName>
36 <CDBase>https :// cd . fo rmulasearcheng ine . com/</CDBase>
37 <CDURL>https :// cd . fo rmulasearcheng ine . com/drmf−k l s 9 . ocd</CDURL>
38 <CDReviewDate>2018−07−10</CDReviewDate>
39 <CDStatus>exper imental</CDStatus>
40 <CDDate>2018−07−10</CDDate>
41 <CDVersion>0</CDVersion>
42 <CDRevision>0</CDRevision>
43
44 <Descr ipt ion>
45 This CD de f i n e s symbols from KLS Chapter 9 .
46 </Descr ipt ion>
47
48 <CDDefinition>
49 <Name>normWilsonWtilde</Name>
50 <Role>app l i ca t i on </Role>
51 <Descr ipt ion>
52 normal ized Wilson polynomial ${\ t i l d e W}$
53 </Descr ipt ion>
54 </CDDefinition>
55 <CDDefinition>
56 <Name>monicWilson</Name>
57 <Role>app l i ca t i on </Role>
58 <Descr ipt ion>
59 monic Wilson polynomial
60 </Descr ipt ion>
61 </CDDefinition>
62 <CDDefinition>
63 <Name>monicRacah</Name>
64 <Role>app l i ca t i on </Role>
65 <Descr ipt ion>
66 monic Racah polynomial
67 </Descr ipt ion>
68 </CDDefinition>
69 <CDDefinition>
70 <Name>normctsHahnptilde</Name>
71 <Role>app l i ca t i on </Role>
72 <Descr ipt ion>
73 normal ized cont inuous Hahn polynomial ${\ t i l d e p}$
74 </Descr ipt ion>
75 </CDDefinition>
76 </CD>

Listing 1: The content dictionary


