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3. Learning

Learning should continue all the way through your project: mathematicians learn mathe-
matics as long as they do mathematics. Learning consists of mastering theoretical material
from books and papers and doing exercises. While some sources and exercises may be pro-
vided by your mentor or advisor, you may ask AI for more. For instance, you may use the
following prompts:

1) “What are the best sources to learn about Y?”
2) “What is known about the following question? (formulate the question precisely). Are

there any references?”
3) “I have been reading B (upload the file) and on page N I have trouble understanding

the proof of Theorem Z. Can you explain this proof to me in more detail?”
4) “Can you give me the basics about T and provide some exercises?”
5) “What is the motivation for the notion A?”
6) “How is P related to Q?”
7) “Can you explain the main ideas of R?”

On the other hand, using AI to solve the exercises given by your mentor or advisor is a
bad idea. The exercises are designed for you to gain technical skills needed for your research.
Think of an athlete who wants to run a marathon, but for training uses a motorcycle!

In any case, in most learning environments trying to pass AI output as your exercise
solution or being unable to explain your solution because you rewrote an AI solution without
su�cient understanding constitutes an inappropriate use of AI and will be viewed as a
violation of academic integrity.

4. Research

Using AI in your research project can be highly e↵ective. Here is one major reason. When
deciding which step to take next at any given moment (doing a computation, working out an
example, etc.), you do (consciously or not) a cost-benefit analysis: utility of the step vs. its
di�culty. And often you will decide that while it could be quite illuminating, it is just too
taxing. But the availability of a strong AI model can dramatically lower the opportunity cost
and tilt this cost-benefit analysis in favor of taking the step, which may lead to a revelation
or a breakthrough in your project.

There are many good ways to use AI in research, as long as you follow the principle
of “keeping abreast”, acknowledge any major AI contributions in your papers and talks,
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other words, you should think of AI as a powerful tool, or perhaps a (not always reliable)
digital collaborator possessing knowledge and abilities that you yourself lack, and work
together to make the most of them, rather than relegate the process to AI altogether.
Struggling with the problem, which can be short-circuited by using AI, is a vital part of
research process. This is the only way to develop the understanding and intuition needed to
make a breakthrough. The less experience you have, the more important this is!

In short, AI should not reduce your time or e↵ort spent on mathematics; it should just
increase the e�ciency so that you can achieve more.

For beginning researchers, a good practice is trying a problem yourself before asking AI to
solve it, or asking AI for hints rather than full solutions first. In the end, the goal is not to
use you and AI as a machine to churn out as many theorems as possible, but rather to make
progress on the project while also giving you training and experience in doing research. If
you entrust everything to AI, how will you develop your own research skills?

After all, discovering new mathematics is the most enjoyable part of this whole endeavor.
So why outsource this pleasure to a soulless chatbot? Imagine that you go to a fine restaurant
and instead of savoring the delicious dishes, put them through a chewing machine and then
swallow the resulting goo. How much fun would this be?

4.6. Formal verification (by Andrew Sutherland). In cases where it is feasible (which
largely depends on whether the topic you are working on has adequate coverage in MathLib)
it’s reasonable to consider asking an LLM to try to formalize and verify a statement in
Lean. If the statement is fairly simple, most of the frontier models know Lean well enough
to be able to write a script you can copy and paste into an online verifier like https://

live.lean-lang.org/ or https://axle.axiommath.ai/verify_proof. But for anything
more substantial, it’s helpful to give the LLM some additional tools (e.g. a “skills” file as in
https://github.com/cameronfreer/lean4-skills and an interface like the lean-lsp-mcp
https://github.com/oOo0oOo/lean-lsp-mcp). There are also third-party auto-formalizers
like AlphaProof, Aristotle, AxiomProver, Gauss, Godel-Prover, Kimina-Prover, ..., many of
which are free to use.

https://live.lean-lang.org/
https://live.lean-lang.org/
https://axle.axiommath.ai/verify_proof
https://github.com/cameronfreer/lean4-skills
https://github.com/oOo0oOo/lean-lsp-mcp
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Remark 4.1. LLMs make it possible for people who have never used Lean or a formal
theorem prover before to leverage formal verification in a way that was not possible a year
ago. But you need to be sure the LLM has correctly formalized the statement you care
about. This requires some understanding of the formal system (but much less than would
be needed to write the proof).

5. Writing and proofreading

At the writing stage, you can use AI for helping you with LaTeX and with diagrams or
pictures, although it can be hard to explain what you want drawn. Sometimes it is better
to sketch it on paper by hand, scan with your cell phone, upload to AI and ask to generate
a PNG file or a LaTeX code for the diagram.

You may also use AI for proofreading. You can upload your text and say something like:
“This is my paper. Read it very carefully and point out misprints, mistakes, mismatches of

notation, English issues, etc. Read sections X.Y to Z.T. Give me comments.” It’s advisable
to ask AI to read a small portion at a time (say, 10 pages), then the quality may be better.
I’ve been using this method for my own texts and those of my students, and I strongly
recommend it (e.g. ChatGPT 5.5 Extended thinking does a great job!). Of course, it does
not replace good old human proofreading, but it’s nice to do an AI proofreading (followed
by corrections) before the human one!

AI models are generally good at catching misprints, correcting English, finding mismatched
and undefined notation, but less good at finding subtle mathematical errors, although on
occasion they can do that as well. However, if you want AI to check your paper seriously,
you should ask it to check individual proofs, and keep adding details and clarifications until
it no longer finds issues. But make sure you prompt the AI to be critical and not to please
you (and make its job easy) by saying the proof is correct without thorough checking!

At the same time, copy-pasting significant chunks of unpolished AI output into your paper
is a bad idea.3 You should really do the writing yourself!

One more reason for this is that AI can tacitly copy something from someone else’s work
without reference. So if you copy-paste this output into your text and it gets publicized in
that form, this may constitute plagiarism. And even though you’d do this inadvertently,
you’d still be responsible for it!

3
Circulating unchecked AI output among a research group is acceptable, but only if its unverified status

is clear to everyone involved.
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For this reason, if you plan to use its output even in paraphrased form, it is a good practice
to always ask AI to list the sources it used and then independently verify them
(on arXiv.org, MathSciNet, etc.) and check if a reference to any of them is in order. Also
it is a good idea to aggressively request the most related literature multiple times, and to
properly cite these original works in the reference section of your article. For
instance, it’s easy to just cite Google in the reference section, but no one does this. It’s
far better for people to list the original resources that they are using, as this helps others
understand the scope of the literature. You also might appreciate some credit for your ideas
when they are being used!

Note that when asked to proofread, by default some LLMs will prefer to rewrite your text
themselves, instead of giving you comments. This is for many reasons very undesirable, as
explained above. So you should make it clear to the LLM that it should just give you a list
of comments/corrections and not try to rewrite the text for you.

Remark 5.1. 4 While proverbially, during a conversation the most social mathematicians
look at their interlocutor’s shoes instead of their own, mathematics is, in fact, an intrinsically
social endeavor. When we say that our goal in using AI is “to know or understand more
mathematics”, the actual meaning is “to achieve understanding for the mathematical
community”. Historically, “a problem solved” has always meant that the community has
achieved such understanding, or at least has developed an accessible path towards achieving
it, and there is no reason this should change with the advent of AI.

An AI-generated proof is like a revelation beamed on us from an alien civilization. It
is missing the extra work that transforms it into “understanding mathematics” - a notion
whose meaning should remain invariant in the age of AI. Thus it is the job of the person
publishing that argument to do that work for the community, which means integrating any
new ideas into the body of common knowledge by finding ways to explain these ideas so that
people find them instructive. This entails exchanging emails, having in-person discussions,
giving talks, etc. Just posting the proof on the arXiv does none of that!

6. Preparing a presentation

You can use AI for preparing your presentation slides. You may upload a text and say
“Based on this paper, make and give me a Beamer file for a 12-minute talk.”

You may add to the prompt what you want to cover, how much time you want to spend
on what, etc. Of course, you may need a few iterations and the file will have to be seriously
edited after that. But this can save you time by making a reasonable first draft.

7. Acknowledgments

If you used AI for creative tasks and use the results in your paper, it is a good practice to
acknowledge it by saying which models you used and what exactly their roles were; in fact,
it is required by many journals. Even if AI helped you with some proofs, you will have full
credit for the results of the paper. But again, don’t forget that this full credit comes with
full responsibility for the content!5

4
I thank Paul Seidel for this comment.

5
Some people even make the AI model a coauthor of their paper. This is not necessary (and disallowed by

many journals), as the status of AI is di↵erent – unlike a human author, it is not responsible for correctness

and originality of the content. However, explaining exactly what was done by AI is highly advisable.
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