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Community building and resources for the future

Open translations in 
mathematics



Warning: I am merely a 
mathematician



Topos Institute
A mission-driven non-profit 
research institute



We do not "solve" the "problem" 
of translation by imposing a 
universal language 

The "problem" becomes a 
benefit if we promote more 
languages and get better at 
translation



I would like more and more 
of these workshops, not 
fewer and fewer



Plan

1. Translation in the context of science 
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5. Future resources



1. Translation in the context of 
science



Translation is that which 
transforms everything so 
that nothing changes
— one of the first Google results for "quotes about translation"



Scientific (as opposed to literary) translation
Simpler? Less subjective?

• Not really, no. [citation: books; the rest of this talk; the rest of this fortnight]



Scientific (as opposed to literary) translation
Things to consider, both big and small

• Should I translate notation (such as "Set" 
instead of "Ens")? 

• Should I correct typos or mis-numberings? 

• Should I correct mathematical mistakes? 
(e.g. following errata) 

• Should I update the bibliography? 

• Should I explain ambiguous sentences? 

• Should I update notation and terminology?

• What is the tone of the prose between the "dry" 
mathematics? 

• How careful is the author in distinguishing between 
almost-synonyms? ("consequently", "subsequently", 
"thus", "and so") 

• Is the author formulaic in their construction of 
sentences? 

• Is the vocabulary specific to the author, to the time, 
to the language, etc.? ("en effet") 

• ...



theatlantic.com/science/archive/2015/08/english-universal-
language-science-research/400919/

Adam Huttner-Koros — 
English: a hegemony

• […] In short, scientists who want to produce 
influential, globally recognized work most likely 
need to publish in English—which means they’ll 
also likely have to attend English-language 
conferences, read English-language papers, 
and have English-language discussions. 

• […] “domain collapse,” or “the progressive 
deterioration of competence in [a language] in 
high-level discourses.” In other words, as a 
language stops adapting to changes in a given 
field, it can eventually cease to be an effective 
means of communication in certain contexts 
altogether.



topos.institute/events/topos-colloquium/slides/
2023-11-30.pdf

Minhyong Kim — 
Who Owns Mathematics: 
A Question of Identity

• Abu Rayhan Muhammad ibn Ahmad al-
Biruni (973–1050) calculated the radius 
of the Earth to within 1% accuracy. Was 
al-Biruni Soviet? Was he Uzbek? Was he 
Iranian? Was he Persian? Was he 
Arabic? 

• Why were there no Roman 
mathematicians? [...] because they 
were defined out of existence [by 
historians].

• Thomas Jefferson, Notes on the State of Virginia 
(1785): "Comparing them by their faculties of 
memory, reason, and imagination, it appears to 
me, that in memory they are equal to the whites; in 
reason much inferior, as think one could scarcely 
be found capable of tracing and comprehending 
the investigations of Euclid." [...] In fact, no one 
knows anything about about Euclid’s ethnicity. All 
we know is that they probably lived all their life in 
Africa. 

• Thales lived in present day Turkey. Pythagoras was 
born in Samos, but lived and studied all around the 
Mediterranean. Erathostenes was born and lived in 
present day Libya. Heron, Ptolemy, and Diophantus 
were born and lived in present day Egypt. 

• We will all be included in a book on the global 
history of the English written by a future 
historian.



English translations as a stepping stone
Acting intentionally

• English is, for better or worse, the most lingua franca of languages for science... 

• ... but this doesn't mean we should stop there 

• Translating a specific text into English is a good way of building a community around that 
work, and laying the foundations (technical and cultural) for translations into other 
languages 

• Our choice of texts to translate can help to highlight non-English sources



2. Previous projects, large and 
small



mostly French, 
algebraic geometry 
and category theory 
(because this is my 
background)



Some history

EGA

• Foundational work in algebraic geometry, 
category theory, sheaf theory, ... 

• Written throughout the 1960s by 
Grothendieck and Dieudonné 

• Never fully completed, only (!) ~1,800 pages 
published 

• Still the standard reference for many 
statements for the contemporary working 
geometer 

• (My initial motivation for translation)



The translation

EGA

• Translation mainly joint with Ryan Keleti, but 
some other (~6) community contributions too 

• ~500 pages (~25,000 lines) already 
translated (EGA I and II, and the 
corresponding parts of EGA 0)... 

• ... ~1,300 pages left 

• >300 stars on GitHub, lots of MathOverflow 
upvotes 

• but... why? We have the Stacks project, and 
"mathematical French is easy"



EGA
Some reasons (good and/or bad) for an English translation

• Modern PDFs (or even web versions) are so much easier to navigate than scans 

• Lengthy errata and addenda have since been published 

• The nature of the statements means that they are often incredibly technical, with complex quantifiers and modifying adjectives, 
making machine translation (or "French is easy" translation) unreliable 

• Dry, Bourbaki-esque language 

• Lots of people online asking for a translation 

• Many people are doing this in their heads/notebooks anyway when they read it, leading to a lot of repeated work 

• The set of (English or French) speakers is strictly larger than the set of French speakers 

• It's an excuse for me to read it 

• It's an opportunity for (often early-career) mathematicians to build a community



Grothendieck's '91 letter to Thomason on Derivators
Examples of the difficulties of translating mathematical letters

• Cultural context, such as sayings and profanity: 

• Having looked at this work (if we can call it that) with attention, I am happy that it is not 
yours — it made me gnash my teeth from start to finish, and more besides. 

• [...] you are very capable of finding where it screws up by yourself [...] 

• Writing style of the author: 

• This will probably be my next letter, if you are interested in continuing this correspondence. 
In which case I will be very happy to have you as an interlocutor of my cogitations!



Two of C. Ehresmann's papers on double categories
In the context of his Collected Works, edited by A. Ehresmann

• Somewhat nonstandard (by today's writing) notation and definitions (e.g. functors/functions) 

• One of the original works on double categories, but largely unread by many working in the 
double categorical renaissance currently underway 

• Contextualised within a Collected Works, including errata and addenda in English by A. 
Ehresmann 

• These give authoritative translations for terminology that has not elsewhere (as far as I can 
tell) been translated 

• Andrée was very happy with the possibility of wider readership



Multilingual maths dictionary
Open source, community written

• ~50 contributors in 16 languages 

• ~300 entries, each linked to Wikidata 

• Semi-automated Wikidata imports to be checked 
by native speakers 

• Large Catalan and Basque contributions, at high 
technical level 

• Just one large .json file 

• Grammatical gender, but no plurals/cases/etc.



Parsers and a DSL
Imagining tailored technologies

• Small proof-of-concept web app 

• Parser-based, non-statistical 

• Plugs in to the maths dictionary 

• "Scratch/Lego for writing Bourbaki" 

• Similar (in some sense) to the Formal 
Abstract project



3. Useful tools



Contemporaneous work (and later)
For specific terminology, but also general sentence construction

• Other texts by the same author? 

• Other texts published in the same volume/book? 

• Reprints (collected works)? 

• Commentaries, reviews, summaries? 

• Textbooks (if available)? 

• Texts that cite it? 

• MathOverflow, or even Wikipedia?



Wikipedia and Wikidata
Fantastic when it's fantastic



Translation methodology
Don't forget that translation is itself an entire field of study

• Scientific (or "technical") translation is a standard (choice) part in a 
course in translation — not as simple as "simply" being a bilingual 
domain expert 

• There are good arguments that highlight how it is in fact just as 
"contextually subjective" as literary translation, but in different ways 

• Highlighting the importance of the "pre-translation" work 

• Reduce duplication of effort 

• Make it possible to resolve detailed questions in a consistent manner 

• Good for building community standards ("style guide")



GitHub
Issues, pull requests, and builds



RMarkdown

PDF (LaTeX)

HTML



Russian for the Mathematician
The only book of its kind?

• "The Board of Trustees of the American 
Mathematical Society, expressing its belief 
that a great deal of time would be saved for 
mathematicians if they could study a 
textbook of Russian precisely adapted to 
their needs, granted to the present author 
nine months leave of absence from his 
duties as Editor of Translations."



4. Difficulties



Technical terminology
Things can get oh-so specific

• Sometimes a native speaker (or good standard dictionary) could suffice 

• ... but sometimes you need them to be a mathematician 

• ... in the specific domain 

• ... from a specific period of time 

• Example: "trace" — not even anywhere on any relevant French Wikipedia page... apart 
from the actual page 

• (Also sometimes there are just typos, mistakes, or even mildly (forgivably) sloppy writing)



Technical terminology
Bingener, J. "Über formale komplexe Räume"



Anachronistic translation
Where does translation end and commentary begin?

• Terminology changes over time, in many ways 

• "good", "satisfying Axiom B", "of Grothendieck [G1967a]" ➟ ? 

• Do we translate "literally", or so that the modern reader will know what it means? Footnote it? 

• Different choices are made at different times by different groups 

• In double categories: vertical/horizontal vs. horizontal/vertical vs. taut/loose vs. tight/loose vs. 
arrow/pro-arrow vs. weft/warp 

• "tribu" vs "σ-algèbre" 

• ... why did the author make their specific choice?



Ambiguity inherent to English
Or: different languages do different things in different ways

• Sometimes a word-for-word translation will be much more ambiguous in English than in 
French/German/any language with grammatical gender/case/any accordances (e.g. 
plurality of adjectives) 

• Certain "grammatically correct" constructions in English can sound overly formal:

that Z satisfy W 

that Z satisfies W 

for Z to satisfy W

it is necessary and sufficient

In order for X to satisfy Y 

For X to satisfy Y 

To have that X satisfying Y

[it is necessary and sufficient for Z to satisfy W for X to satisfy Y] ?!



Editorial consistency
Community submissions and community vibes

• How do we make it sound like a community translation glosses nicely as if written by a single author? 

• (Bonus question: do we always want this?) 

• Style guides help, but ... 

• ... hard to write, and even harder to write well 

• ... don't solve all problems (even in a monolingual environment!) 

• How much effort should be asked of contributors? 

• "I ran this chapter through Google Translate" 

• Balancing useful contributions with unnecessary gatekeeping 

• What counts as a contribution?



5. Future resources



Improved maths dictionary
Enabling community

• More utility as a single-language dictionary 

• Pluralisation, cases, ... ??? 

• Common phrases ("let X be a Y", "if A then B", "it is necessary and sufficient that") 

• Example sentences from actual papers, placing words into context 

• Better usability as software 

• Allow people to make suggestions, comments, corrections 

• Export vocab lists for specific language pairs (and specific topics?) 

• Really figure out how to make it "open by design"



Weblate
Translation for software ... for mathematics?



Languages for the Mathematician
Tailored introductions to languages

• Highly specific: I can't go to the cinema last weekend with my friends, but I can take a left Kan 
extension along an acyclic cofibration of delta lenses 

• Start with useful building-block phrases ("let X be a Y", "if A then B", etc.) and general vocabulary 
(definition/theorem/proof) 

• Vocabulary lists for specific domains 

• Examples from actual papers 

• What would a term-long course based on this look like? 

• Masters theses?



Expository articles and blog posts
Again: translation over universality

• General expository articles (AMS "What is...") in non-English languages 

• Help people with translations in both directions 

• Push back against domain collapse 

• Build communities around translation, indirectly 

• Highlight language-specific references 

• We "know" what these might be for the most common languages (German complex geometry, 
French category theory, Italian geometry), but are still missing key parts, and ... 

• ... what about all the things we don't know? What mathematics is happening in Basque? in Farsi? 



GitHub templates
Reducing technological cost of entry

• Somebody wants to create a community around a new translation project? "One click" setup 
for it all: 

• Repository 

• Issues 

• Discussions 

• Builds 

• Contributor lists



Workshops and conferences
Like this one!

• I was so excited to get an invite! 

• Building on top of "mere" translation and into commentary/exposition/historical 
contextualisation is seen as core in other domains, so why not in mathematics? 

• Creating legitimacy and "prestige" is hard, but events and community building is not a bad 
way to start 

• Good excuse to bring together TL and SL researchers 

• Run the translation parts in tandem with standard research talks 

• Long-term dream: more multi-lingual journals



Thanks!


