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Using ChatGPT-5 and other LLMs in Mathematics for:

* Quick reading, structuring and abstracting of papers

* Error search in papers (own ones or others)

* Performing small or medium-size computations to collect data
  (without classical programming)
  
* "little proofs" (Tao's experience: to save some hours of own
   working time)

* Using an AI like GPT-5 for searching data bases such OEIS,
   finding structures and formulating conjectures

* LLM in teamwork with a theorem prover, for instance LEAN
   LLM = Large Language Model

* * * * * * * 

A few random hints and remarks

* important when using GPT-5: use strict mathematical mode
  ("Thinking mode")    -   GPT-5 account for 23 Euro per month

* very nice with GPT-5: during the thinking process current
  thoughts are shown in grey script, changing every fraction of
  a second. These intermediate thoughts are not protocolled!

* Problems: sometimes (or often; depending on patience) LLMs have 
  serious logical problems with statements which are elementary 
  for human users.
 



*** Chess with Computer Help ***

Karsten Müller (born 1970; Chess Grandmaster and PhD in 
Mathematics) was one of the early adoptors of chess programs to 
analyse positions (in 1992/1993).

In the last few months Karsten exclaimed several times about the 
development in mathematics: "I'm so glad I'm still alive to see 
this day!" He has been living with and for computer chess for more
than three decades, but never lost his interest in math.

Screenshot of 4-best analysis mode (chess program Shredder from 1998): 
iterative deepening mode; for depth 8 the two best candidates have been 
analysed already. Currently no. 3 of depth 7 is under investigation.
More screenshots (for other 2-player games than chess) here:
https://althofer.de/k-best-visualisations.html

The company ChessBase.com (seated in Hamburg) produces and sells
software for computer-aided chess analysis since 1987. World
Champion Garry Kasparov was one of the very first power users and 
supporters of ChessBase, already in late 1986. It took the chess 
scene almost 20 years from the early professional adopters until 
chess programs were generally accepted as tools for analysis.

My prediction: Progress in computer-aided proving in Mathematics 
will be faster from now on. The floodgates are open.

Answers of GPT-5 and other LLM's are not deterministic. 
And sometimes GPT is hallucinating.



** How can LLM-Hallucinating help in Mathematics?

- Brainstorming (example: two abstracts from a conferenc book:
  "meditate about mixing the topics in these two abstracts"
- finding sketchy new names for objects
- . . .

Preprints 
(from my current personal preference list; Nov 13, 2025)

https://arxive.org/pdf/2112.11598
What is the point of computers? A question for pure mathematicians
Kevin Buzzard. April 18, 2022.

https://arxiv.org/pdf/2207.04779
Mathematical proof between generations
Jonas Bayer, Cristoph Benzmueller, Kevin Buzzard, Marco David,
Leslie Lamport, Yuri Matiyasevich, Lawrence Paulson, Dierk 
Schleicher, Benedict Stock, and Efim Zelmanov.  July 2022.

https://arxiv.org/html/2510.12350v1
O-Forge: An LLM + Computer Algebra Framework for Asymptotic 
Analysis
Ayush Khaitan and Vijay Ganesh.  October 14, 2025.

https://arxiv.org/abs/2510.19804
Forbidden Sidon subsets of perfect difference sets, featuring a 
human-assisted proof
Boris Alexeev and Dustin G. Mixon.  October 22, 2025.
https://arxiv.org/pdf/2511.02864
Mathematical exploration and discovery at scale
Bogdan Georgiev, Javier Gomez-Serrano, Terence Tao, and Adam-Zsolt
Wagner.  November 03, 2025.

https://arxiv.org/pdf/2511.07721
New Nikodym set constructions over finite fields
Terence Tao.  November 11, 2025

Disclaimer: This is my very personal list. It will change over 
time. Other mathematicans will have other favorites.

* * * * * * *

https://arxive.org/pdf/2112.11598


Some screenshots with marks from the arxiv preprint 2511.07721, 
highlighting interactive use of AI tools by Terence Tao

* * * * * * *

* * * * * * *

* * * * * * *

* * * * * * *



* * * * * * * * * * *

Two screenshots with marks from the arxiv preprint 2510.12350v2 by
A. Khaitan and V. Ganesh. 

* * * * * * *



My website on Collatz Prizes:
https://althofer.de/collatz-prizes.html

From time to time I get proposals for solutions from hobby 
mathematicians. Often a quick check by GPT-5 together with a 
serious control look by me is enough to identify serious errors.
This typically saves me a lot of time.  Of course it would be 
better if afficionados “check” the proofs with the help of GPT-5.1
or Gemini 3 before submitting them.

Thanks to Karsten Müller, Dietmar Wolz, Ulrich Tamm, Torsten 
Sillke, Michael Taktikos, and Heinrich Burger (first top 
correspondence chess player to use intensive computer help in 
1988) for collaboration, discussions and encouragement.


