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ABOUT THIS TALK

• Disclaimer/About me

• I teach CS at Sorbonne Université, mostly programming and software engineering 
since 2005

• I develop and maintain a lot of code in diverse languages

• My research focus is on (award winning) efficient model-checking strategies

• I've been using LLM since march 2023, ~first release of GPT 4

• I stay abreast and have read quite a few papers on the subject, but I do not develop 
these systems ; I'll present the end user point of view 

• Goal of the presentation :

• Share some lessons learnt from working with these systems : 

• strengths and weaknesses, 

• how to prompt and interact with the LLM to achieve a complex goal

• Overall :

• Presentation is a bit opinionated ; I do strongly encourage the use of these systems

• Despite the potential pitfalls, large gains in productivity and even scope of tasks you 
can achieve
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OUTLINE

• Synopsis : Emergence of modern AI

• Widening : from narrow AI to general AI ?

• Interacting with LLM : Context window

• Queries you should not ask an LLM to solve

• Writing effective queries

• Managing a conversation

• Specific use cases : Teaching, Development, Research

• Conclusions
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MACHINE "REASONING" AND 
NARROW AI
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FROM HUMAN HEURISTICS TO AI 
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• Machine "reasoning" for a "narrow" context
• 1997 : IBM DeepBlue

• Is it even AI ? 

• Manually created heuristics to evaluate positions

• points per piece

• central pieces get bonus…

• Brute force minimax bounded exploration

• Efficient data structures



MODERN CHESS ENGINES DO NOW USE NEURAL NETS
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DeepBlue

Rybka

New heuristics

King "safety"…

Houdini

AlphaZero

Pure NN 

Beats Stockfish

StockFishNNUE

Stockfish

Magnus Carlsen

2889 peak ELO

NB: 500 ELO 

delta ~ 96%wins

2.5% draw

…June 2025

Stockfish 3616 ELO



NARROW AI : 
SUCCESS OF 
CLASSIFIERS

• Revolution in Image Recognition, 
Speech Recognition…

Input during training :

• Large quantity of annotated data

• In operation : classify input

• Finds patterns humans can't explain to the 
machine
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Solves problems humans were unable to code a solution for

but requires human annotated input

wins ImageNet Large Scale Visual Recognition Challenge (ILSVRC) 2012

NIPS 2012



WIDENING FROM "NARROW" AI 
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I thought AlphaGo was based on probability calculation and that it was 

merely a machine. But when I saw this move, I changed my mind. Surely, 

AlphaGo is creative.

LEE SEDOL
WINNER OF 18 WORLD GO TITLES

• AlphaZero is able to learn chess, 
shogi… using the same NN/RL 
structure through pure self play

• No intermediate rewards ! 
Evaluation is at final move of game

• Still not a "general" AI, but much 
more general than custom position 
evaluation functions (Rybka…) 2017

See also : "AlphaGo : the movie." Sep 2017

AlphaZero paper Dec. 2017



NARROW AI HAS A BRIGHT FUTURE

9…etc. June 2025

Nature 2020

Nobel Prize Chemistry 2024
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AGI : ARTIFICIAL
"GENERAL" INTELLIGENCE" ?
FROM NARROW TO GENERAL 
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The era of modern LLM



A GENERATIVE PRE-TRAINED
TRANSFORMER ?

• Very large structured neural network

• Up to over a trillion (i.e. 1012 ) parameters
• (GPT 4 leaks suggest 8 "experts" * 220B ~1.7 T) about 1025 FLOPs to train

• Structure includes time aware components and attention mechanisms

• Typically, also "routing" mechanisms

• Trained on "complete my thought"

• Like AlphaZero, No need for manually annotated data

• just corpus of text

• Reward based on how close the completion is to the original

• Result of initial training is a "raw" model

• Post-training

• Initially you need to e.g.                                            to trick it into 
answering questions. 

• Post training : fine tuning produces a "helpful assistant" 11

Q: What is a circle ?

A: A circle is

June 

2017



LLM : INSIDE THE BLACK BOX ?

• Input/Output of an LLM :

• Input : A stream of tokens, 
each one is internally assigned 
a number, so basically a string 
of integers

• Tokenization helps abstract from 
concrete syntax, shortens strings

• e.g. 130k token vocabulary in 
DeepSeekR1

• Output : A stream of tokens 
that predicts the rest of the 
sequence
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Image : Shakti Wadekar https://pub.towardsai.net/deepseek-r1-model-architecture-853fefac7050

Overall : a very long and complex series of numbers, task of the "transformer" 

is to enact "pattern recognition" and predict the rest of the sequence !

DeepSeek Jan 2025

https://shaktiwadekar.medium.com/?source=post_page---byline--853fefac7050---------------------------------------
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• LLM overfit training data, 
particularly as they grow larger

• They can spit out things 
they've read, not produce 
original ideas

• They pretend to understand at 
best, and they lie about it

• Quality of response is bounded 
by quality of existing answers 
on internet

13I believe each of these points is invalid in current state of the art LLM !

Paper conclusions :

March 2021

CAN LLM BE SMART ?



ARTIFICIAL GENERAL 
INTELLIGENCE ?

• The thing is, surprisingly, the neural net does learn emergent behaviors !

• It seems the best way to complete a string of numbers representing a text…

• … is to "understand" the meaning behind the text !

• or "pretend to understand" but is the distinction meaningful ?

• When the NN gains enough scale, in the billions of parameter range (~7B), 
it starts to develop internal models of cognition and reasoning

• instead of overfitting !

• The "Sparks of AGI" paper is fascinating, diverse set of experiments 
testing originality, theory of mind, reasoning capabilities, rhyming, coding, 
…etc. (read the paper !)

• Defects such as hallucinations are also commented

• The development of LLM since has only confirmed these capabilities 14

March 2023

GPT4 demonstrates 

originality



EMERGENT MODELS OF THOUGHT IN LLM
• A version of GPT 3.5 "turbo-instruct" is measured at 1800 

ELO… why and how ?

• Train a small LLM  (50M) on a chess database of moves

• 1. e4 e5…

• No rules, no context, but it does learn "castle", "en passant"

• Training data : Synthesized games of Stockfish + Lichess games

• Kind of like playing blindfolded ?

• Probe the model to determine part of its thought process

• The model internally builds a model of the chessboard !

• GM can also play blindfolded… but it's hard for most people 

• LLM do make illegal moves regularly…

15

July 2024

see also github and blogs
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INTERACTING WITH LLM
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CONTEXT WINDOW
• We now have an idea of the nature of LLM

• Input : a stream of tokens called the context window

• Output : a textual answer

• Modern LLM may officially support millions of tokens 

• But the larger the context, the harder for the LLM to pay 
attention

• Shorter more relevant context means better answers

17

Images: Greg Kamradt, 

https://github.com/gkamradt/LLMTest_NeedleInAHaystack

https://github.com/gkamradt/LLMTest_NeedleInAHaystack


CONTENTS OF THE CONTEXT WINDOW

The context window is populated by :

1. System prompt, defined by the AI provider

2. Meta prompt, user defined text added or repeated on every query, so 
that it stays fresh.

3. Query prompt, the main ingredient where user asks a question

4. Conversation, containing previous user queries and previous LLM 
anwers

18

The context is your only point of contact with the engine, 

control your context at all times 



1. SYSTEM PROMPT

• Each AI company has its own system prompt built into the system, 

• "you are a helpful assistant"

• + a bunch of API for searches, parsing CSV or PDF, formatting answers….

• Typically, these prompts are proprietary and not visible to the end user

• Some companies publish at least partial system prompts

• But there have also been jailbreaks and leaks

• https://github.com/asgeirtj/system_prompts_leaks/

• Specifies end points available to modern LLM for "services" (web 
search, read pdf, …)

• can endow the AI with connection to services, and give it a syntax to interact 
with it

• Not user defined

19

https://github.com/asgeirtj/system_prompts_leaks/
https://github.com/asgeirtj/system_prompts_leaks/


2. META PROMPT

• Most engines let you fill in some paragraphs about :

• Who you are, your level of education, your knowledge

• The kind of verbosity you prefer, level of language, type of 
answers

• The Meta prompt is added to each query

• stays fresh in the context

• contrary to "system prompt" is user defined

• In this particular meta prompt :

• Scientific context, vocabulary, language 

• Hallucination barrier with lack of context

• Chain of thought prompting

• APIs for one time queries on LLM have a meta field 
+ a query field

• What I call "meta" is confusingly called "system"

• Also possible to define custom end points and services 
for some LLM like "GPTs"
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We write scientific content, we use short and to the point 

phrases, where the words have meaning (no lyricism, flowery 

speech, or over vulgarization). We cater to an international 

audience, so we try to use simpler vocabulary when the terms 

are not technical.

At the end of any response, if needed, you may include a 

"Caveat" section to indicate that parts of your response could be 

misleading or are based on assumptions we did not check.

When you lack context, you will ask me questions so I can 

complete your knowledge before answering.

Let's reason step by step to make sure we get the right answer.

My main meta prompt on ChatGPT

[{"role": "system", "content": "You are a funny comedian who 

tells dad jokes. The output should be in JSON format."}, 

{"role": "user", "content": "Write a dad joke related to 

numbers."}…]

Example of "messages" field in ChatGPT API



MORE META PROMPTS
A tutor, by Lewis Lin https://www.lewis-lin.com/blog/chatgpt-prompt-for-an-ai-tutor

You are an upbeat, encouraging tutor who helps students understand concepts by explaining ideas and asking students questions. 

Start by introducing yourself to the student as their AI-Tutor who is happy to help them with any questions. 

Only ask one question at a time. 

First, ask them what they would like to learn about. 

Wait for the response. 

Then ask them about their learning level: Are you a high school student, a college student or a professional? 

Wait for their response. Then ask them what they know already about the topic they have chosen.

Wait for a response. 

Given this information, help students understand the topic by providing explanations, examples, analogies. 

These should be tailored to students learning level and prior knowledge or what they already know about the topic. 

Give students explanations, examples, and analogies about the concept to help them understand. 

You should guide students in an open-ended way. 

Do not provide immediate answers or solutions to problems but help students generate their own answers by asking leading 

questions. ...etc.
21
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TIP : USING PERSONA

• It is possible to start a prompt or meta prompt with a roleplay setting

• "You are an expert in formal methods and model-checking…"

• "You are a helpful professor, with an uncanny ability to zoom in on problems and 
zoom out to give an overview…"

• "You are a grumpy reviewer, looking for and complaining about everything that 
could be construed as incomplete or unclear and inconsistencies in notation"

• "You are a mix of Neal Stephenson and Isaac Asimov…"

• In many cases, this kind of prompting can improve the response,

• It's mostly specifying the expected style of the output

• Telling it it's a genius does not make it so, but still it might impact which part of the 
LLM is triggered

• Remember the LLM is large, internally relying on e.g. Mixture of Experts, these prompts 
might alter "routing" in the LLM letting you access different parts of it 

• I've found however that on recent LLM the impact of these "persona" prompts 
is not as strong as it used to be, for creative writing/style it does impact but not 
so much for factual reasoning 

22

This one is 

great for your 

own papers



3. THE QUERY

• The query is the focal point
• latest message in the conversation

• gets more attention than the rest of the context

The query should include :

• Enough relevant context 

• e.g. code, course material, paper…

• Or it might make stuff up ! 

• A clear and unambiguous query 
that the model is tasked to answer

• Think in terms of specification of the 
expected output

• Use well defined queries
23

we are working on this code :

<code extract hopefully not more than a few hundred loc, prefer 

<=100 loc, but up to 2kloc still kind of possible for simpler 

tasks like "refactor", "port"….>

Before we start, provide your summary of what this code does 

in your own terms to the best of your understanding.

SparseArray stores a sorted vector of keys and a vector of 

associated values.

MatrixCol is implemented as a vector<SparseArray> interpreted 

to be columns, so that row based access is slow.

Ask me for more context on APIs we use that you are not sure 

of so we have a clean basis before we extend the code.

Example first query in conversation for working on a code base

We don't paste all the code, just relevant loops and present

relevant APIs at a pretty high level of abstraction.



4. THE CONVERSATION
• The context window includes prior messages up to this point

• with a cutoff based on context limits

• Beyond being precise in queries

• Your responsibility as user is to curate it

• Previous LLM answers, and partly thinking traces for more recent 
models are part of the context

• The real question becomes

• How much of this content is relevant for the query ?

• How far back are relevant facts ?

• There is comfort in playing out a long conversation

• Initially, having more context can yield more pertinent answers

• "Yes ! It understands !"

• But it can get frustrating as attention wavers and important facts are lost

• See Needle vs Haystack slide, "Did you even read my query ? …" 24
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QUERIES TO AVOID
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TIP: IT'S NOT A RELIABLE SOURCE OF FACTS

• Information it provides is based on recall

• Like a biological brain, its recall is imperfect

• It does have a quite active "imagination" to provide 
corroboration for its ideas

• Asking for hard facts it does not recall tends to produce 
hallucinations

• Modern engines often offer a web search functionality

• Much better at providing reliable sourced information

• Basically, task is to scan and summarize web pages

• aka Retrieval Assisted Generation RAG 

• Bing chat, Perplexity.ai, … were first in that sector, now 
possible (usually with a flag) for commercial LLM

• But, LLM are typically worse at actual reasoning with search 
turned on

26

June 2023

Oct. 2023

The lesser known the person

The more likely to make up a bio



TIP : BEWARE OF BAD PREMISES

• The AI, partly due to its post training is particularly gullible

• It is trained to mostly accept anything you say as ground truth that it 
has to work with (it is a sycophant, you are the best ! :D)

• But this "defect" is also inherent in the LLM training, "1+1=3 ; 
complete my thought…"

• FALSE => whatever you want, so the continuation is liable to be particularly non 
deterministic

• But, credible as a continuation of the (erroneous) premises !

• This means you should always be particularly careful of not asking the 
impossible

• or it will try, and obviously fail, and you'll lose a bunch of time

• Examples :

• Use cytoscape to build a dynamic JS plot 
showing…correlation…starting from a CSV with this format….

• Ooops, cytoscape is a graph library, I meant Grid.JS ! Follows some 
pretty frustrating moments… Don't ever trust it too much 27



TIP : IT'S NOT A COMPUTER

• It's closer to a human doing mental calculus

• it can add and multiply up to 10 usually, 

• it can occasionally miscount even small amounts

• you can ask it to apply an algorithm, but its not very good at doing it 
strictly

• the steps of reasoning should be audited; it can make mistakes pretty 
fast if you push it in that direction

• If you need a computer

• it can easily write Python scripts that will do the job

• scripts are more auditable than reasoning, e.g. run and test

• scripts scale

• LLM are really good at coding, particularly data analysis scripts

28



TIP : IT'S NOT YOUR FRIEND
• It's actually quite hard not to anthropomorphize

• "Please do this", "Thank you", "Good job"…

• Hard to say if these elements bring anything to the table, it will generally 
answer in kind "glad you liked it"

• It does set a tone of courteous professional exchange for the conversation

• Basic polite formulations are not too intrusive ; but just giving your "LLM 
slave" orders in a directive fashion also gives good results 

• e.g. write your query like an exercise for a student

• However

• Don't make jokes in the middle of a problem-solving conversation

• It comes back to "master your context at all times"

• If you do let slip content that it reacts too strongly to, rollback and redact

• But psychological pressure is also reported to be effective in some cases

• … so maybe it can't really hurt to say "please" ?
29
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IJCAR 2023

Emotion Prompt = psychological pressure !
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WRITING EFFECTIVE QUERIES
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TIP : SPELLING IS NOT AN ISSUE

• While phrasing your request in a certain tone and with high precision is key

• Think that you are specifying not just conversing, every word in the context is important, but 
the most recent query gets the most attention

• It should be noted that spelling, grammar, language are to a degree irrelevant to the 
engines

32

2023



TIP : SPELLING IS A NON-ISSUE

• Hence LLM are not good spelling engines !

• While the text they write is globally grammatically and syntactically correct

• They don't actually "see" your text with a fine enough resolution (not tokens and 
meanings, that they do see, but actual characters) to act as a spelling mistake 
detector.

• You can ask them to "reformat without modifying except patching spelling or 
grammar", they'll patch most mistakes. But asking them to point them out is not 
possible.

• They are also notoriously bad at counting characters in a word, 

• "How many r's in Strawberry ?" is incredibly hard even for strong LLM

• Don't ever rely on character counts (and arithmetic overall),  they'll even insist on bad counts

• Example :

• Query : add a flag "--output=file.xx" to this code <paste usage() and arg parse of main>

• Answer : mostly correct, but does a strncmp over the first 7 char instead of 9 "--output="

• Unable to correct that mistake even with tips

33



TIP : PREFER ENGLISH

• The engine probably can and will speak your native language with good fluency

• However, it could be considered almost meta prompting, it orients the response of the engine more 
than using English

• Recent studies show the reasoning model of the LLM transcends language barrier, asking the same 
question in different languages triggers part of the same pathways in the NN

• But many commercial engines use English equivalents internally to reason as far as we can determine

34

see also 

https://news.mit.edu/2025/large-

language-models-reason-about-

diverse-data-general-way-0219

You can always ask to translate the 

final result to e.g. French, or do that 

yourself to avoid the AI's style.

March2025
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CHAIN OF THOUGHT, TREE OF THOUGHT

• Chain of thought :

• Explicitly ask the LLM to produce reasoning steps

• As simple as "Let's reason step by step to make sure we get the 
right answer."

• Improves capacity to answer correctly

• Tree of Thought :

• Not directly doable without several queries

• Partly embedded in modern "Thinking" versions of LLM

35

Jan 2023

Dec 2023



TIP: TO "THINK" OR NOT "TO THINK"
• A lot of engines offer a mode with more "test time compute"

• The engine "Thinks" 

• Sometimes fully out loud, auditably

• Mostly behind the scenes

• It is based on the ideas chain of thought prompting

• Your query is well specified, non ambiguous, has some complexity 

• or a contrario is straightforward and you want a zero shot working solution

• Activate the max "thinking" you can $$

• Your query is still in elaboration phase, you are brainstorming with the LLM

• It might skew off track pretty severely

• You input less frequently

• Its attention on your input might waver for long thinking traces, 

• Response times are degraded, and you have less control over the conversation

• More of it is composed of its own thinking traces

• "Deep thinking" like "Web search" should be activated when necessary

36



TIP : DEALING WITH INCOMPLETE CONTEXT

• Providing an incomplete context

• Is a major source of poor answers 

• Sometimes it seems to know so much, it's hard to determine how much context to 
give

• LLM are likely to hallucinate additional context to continue answering

• Add room in the prompt for the LLM to ask for context

• Add room in the prompt for the LLM to state additional context it 
inferred/invented…

37

At the end of any response, if needed, you may include a 

"Caveat" section to indicate that parts of your response could be 

misleading or are based on assumptions we did not check.

When you lack context, you will ask me questions so I can 

complete your knowledge before answering.

Let's reason step by step to make sure we get the right answer.
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TIPS :
MANAGING A CONVERSATION
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TIP : CONTROL THE CONVERSATION
• Your context is your only point of contact with the engine, control your 

context at all times ! This includes the whole conversation

• By nature the LLM only sees a single context window

• As a user you are driving the conversation, and responsible for building 
the context so that the LLM can provide the proper outputs you want

• This is a superpower in the interaction, you know context it does not, 
and have control over the context it does see, per query.

• LLM see one trace at a time, you see a forest of trees of thought

• Use it ! knowingly, deliberately, forcefully !

• Examples :

• You made a vague premise, it answered off track etc… rollback, add a requirement 
that prevents that chain of answers

• It used a concept or tool or framework you don't know. Ask it for a detailed 
presentation of what it brings to the table, why it is appropriate for our need, what 
other alternatives exist that are open source… investigate those in the conversation 
to get on topic answers, but then once satisfied, roll back to the initial post and add 
"we'll base our solution on framework X, leveraging it in such way". 39



TIP : ROLLBACK ON MISTAKES

• Making mistakes is natural,

• Errare humanum (et LLM) est !

• The LLM may make mistakes (or perceived as such) due to :

• insufficient premises or context (or worse wrong premises),

• vaguely worded query,

• and of course inherent limitations, i.e. it does not know how to solve the query

• In all of these cases, it is always better :

• To roll back on your initial query

• Simply scroll back up and use the edit button !

• correct inaccuracies or actual mistakes in the query

• add context, be more precise in specifying the goals,

• give more tips or hints, more guidance on the correct reasoning path, and/or block paths

• Having poor queries, bad reasoning, bad answers, pollutes your context

• It is much better to edit and roll back than to say "you did this mistake, correct it and 
carry on…"

40



TIP : RESET
• Reset means starting a new conversation, 

• Despite context lengths technically increasing, 
too much context will lead to poorer answers

• Master your context, keep your LLM mostly on a need 
to know basis

• With newer models, thinking traces are also (kind of) 
part of the prompt, stressing context length

• Yes you get interesting feedbacks with more context, 
but response quality and adherence to guidelines will 
decrease : it can't pay attention to everything.

• Ask it to summarize the findings of the current 
conversation

• Explicitly tell it that its for a new conversation

• Reset also helps to have conversations at diverse 
abstraction levels, e.g. algorithm vs code and 
not mix them

41

Please repeat the full exam up to this point. 

I want a clean post, that starts with the context (an exam 

for L3 students), then the current questions and answers, 

well separated, …

We are building a nice self-sufficient text, I'll be starting a 

new conversation with it, this one is becoming too long, so 

strive not to lose our work and use the latest versions we 

built in the conversation of each question I approved.

No internet required obviously, we are summing up the 

conclusions of this conversation right now…everything 

relevant is in our context.

Examples of prompting before a reset

NB: LLM do not learn during conversations. A reset clears the context for better mastery of it.

Write an abstract formal and self-contained description 

of the algorithm we have implemented. Provide context 

and a precise description of the algorithm with its steps 

as pseudo code. Include our running example.

RAG
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TEACHING

• Decent curriculum building skills with proper guidance

• ++ Good overall knowledge of pedagogy best practices

• - Poor appreciation of difficulty for students

• Not quite yet ready for students ?

• Trend for compact code solutions that are not pedagogic

• Can generate broken exercises, broken solutions, off topic, ….

• Directly posing the exercise is of limited benefit for a student

• As an assistant 

• Can generate very nice small examples, present APIs…

• Can build nice graphical front ends for lab exercises so students have visual 
feedback

• Curated answers can go to moodle as additional material
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DEVELOPMENT

• Most modern LLM now support attaching documents in various formats

• pdf in particular, but also CSV

• Examples are actually very good specifications, hence good queries

• paste result of "head -5 input.csv"

• Use sample files

• Use short source files, decompose your problem before posing it

• Lets it splurge out a modified file

• Working with a git and code formatting tool is a must !

• Ask it to refactor to keep files small

• "We need to clean up this code to separate functionalities. <up to 2kloc of code> Propose a refactoring of the current 
functionality into several classes : Parser, Printer, ..."

• Be the architect

• it can be a bit of a script kiddie

• it will honor and understand proper SE structure if asked

• Don't be afraid of using unfamiliar languages and frameworks

• You need less domain skill to drive the LLM than if it was a student

• It's become very good at Python/Bash, and is mostly trustworthy with proper specification

• But don't ever trust it wholly, testing is key during dev with an LLM
44



RESEARCH AND BRAINSTORMING
• Tip: Ask for related problems in other domains

• Strong for reverse searching from context to drag out proper keywords you are not familiar with

• In reverse, decontextualizing your problem opens more search paths (e.g. don't even cite Petri 
nets)

• Edit the prompt for more creativity

• "In this query we are still brainstorming, so feel free to bring related ideas under scrutiny, even if 
they are incomplete", pretty much the opposite of "ask for more context"

• Be prepared to throw some ideas away, but you might get a gem

• Working with small examples is not always a great idea

• it follows precise instructions poorly

• it may focus too much on example, not on overall goals

• Fast prototyping or testing of ideas in Python is recommended

• Particularly if you do choose to go for examples

• We can work on traces of the prototype rather than on the reasoning of the LLM, and use traces 
to analyze or generalize

• It deals decently with formal specifications

• provided they are not too long

• Still loses track in my experience for a "paper" level of complexity 45
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BEST STUDENT, … BEST COLLEAGUE ?
• Current LLM have already become super-human in some regards

• Solves my L3/M1 concurrent programming exams with ~90% score

• Without attending the course

• In minutes for a 2 hour exam

• It's by far the best student in the class up to postgraduate level at least

• Not quite PhD level yet, but it might be coming soon

• It can take on projects you would assign to students, and let you tackle yourself in hours 
what would have taken months with a student

• Beyond "best student", it's availability to skill ratio is amazing,

• I do have colleagues that are better than the LLM at answering my questions…

• But are they available 24/7 to pick up and extend my thoughts ?

• Recently, solves open problems from Erdos set of problems 

• LLM are a strong enabler

• Accelerate practically all tasks related to writing (papers, courses, code…)

• Tackle tasks you don't actually have the skills for (unfamiliar languages and 
frameworks)

• Does not require coffee ! 47

Dec 2025 : open problems solved by GPT 5.2 pro

See Terence Tao GH repo : 

https://github.com/teorth/erdosproblems/wiki/AI-

contributions-to-Erd%C5%91s-problems

https://github.com/teorth/erdosproblems/wiki/AI-contributions-to-Erd%C5%91s-problems
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