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Plan of the talk

1. Examples of how I used AI in Mar/April 2026 for my own 
research projects.

2. My research expertise is focused on scientific computing 
and numerical analysis.

3.  Hopefully it is useful for many of the audience. 
 



Personal Timeline: I was in denial mode until Jan 2026
How my use of AI tools has evolved

▸ I tried Claude Code in Jan, 2026 and I went from Denial to Acceptance.  

The following is taken from slides by Javier Gomez-Serrano (Brown University)



Focus of this talk is NOW. Not past or future. No hype or denial.

▸ Tech Details are not that important since AI tools are changing exponentially.

▸ Focus on what AI can do for us right now, rather than hyping it up or denying it.

▸ Programming in 1964 was punching cards. Beyond 2026, it could be natural language. 



Any questions are welcome but I’m not an expert of AI

This talk is NOT about Automatic Research.

Which AI tool is better: start with one then try more later.

How to use AI: you will get some answers during the talk.

 
Quick questions/remarks are welcome any time during the talk.

Save long questions/comments for the Q & A at the end.



Chatbot (a talker) V.S. AI Agent (a talker and also a doer)
Understanding the distinction

Chatbot AI Agent

▸ [Definition of AI agent – multi-step, tool use]

▸ [Reads/writes files, runs code]

▸ [Maintains context across tasks]

▸ Key takeaway: chatbot is your advisor, agent is your advisor & co-worker 
reading/editing your files and papers, running/debugging codes, etc.



AI chatbot can fail even for Calculus

For this vector calculus problem, the correct sol is 4*pi, and ChatGPT (Plus, $20 per month) gave 
-4*pi, because it cannot figure out correct orientation of Gamma, even after I pointed its mistake.
But Grok and Claude both get it right. Gemini and DeepSeek made the same mistake 

.



Chatbot (ChatGPT or Claude) v.s. AI Agent (Codex or Claude Code) 

.

  If the code has errors or the output isn't right:

1. LLM reads the error message
2. Edits the code to fix it
3. Runs it again on your computer
4. Repeats until success

       No manual copy-paste needed!

  AUTOMATIC ITERATION

You can debate with a chatbot on whether 1+1=3
AI Agent can write a code then run it to show you 1+1=2



Free AI agent tool by OpenAI: Codex App on Mac

.



First Example: Proofreading a Grad Textbook in 1 Hour

AI agent proof read the final version of my grad level textbook (300+ pages).
1. Claude Code first divided the big PDF into a dozen small files by chapters/sections.
2. An index file was created so that it knew the connections of different files.
3. Claude Code launched different sub-agents for different chapters.
4. In this example, those smaller PDF files are data sources in RAG.  

RAG (retrieval-augmented generation)



How to Learn the Details of AI Tools? Ask ChatGPT

• No need to remember details of how to use specific AI tools.

• Details in this talk are probably outdated anyway as AI evolves.

• When using AI tools, we can ask ChatGPT how to use them.

• Previously I asked ChatGPT to write prompts for various AI tools. But 
Claude Code has evolved so that even this can be skipped.

• Remember that ChatGPT can be wrong, or even worse: they can lie.



Research/Learning Example: Seminar Preparation

1. I ask AI to find me papers to read.
2. AI reads it then explains the paper to me.
3. I ask AI to do a toy problem for me.
4. I explore ideas and new directions.
5. AI writes a latex doc (my cheat sheet).
6. I’ll have a better discussion with speaker.

If I’m already kind of familiar with relevant 
materials, and if I have time, I do this before I 
go to a talk.

If not, and if I find the talk interesting enough, I 
can do this after/during the talk.



Research Example: I used AI to write a paper in March
Concrete examples from my own workflow

▸ Day 0 (Sunday): AI explained the paper and wrote toy codes.

▸ Day 1 (Monday): I talked to the CCAM seminar speaker for 30 minutes.

▸ Day 2 (Tuesday): 10pm, I asked whether my idea can work. AI said yes and coded it for me.

▸ Day 3 (Wednesday): by 8pm, my idea was already fully tested on 3D benchmark tests.

▸ Day 4 (Thursday): by 10pm, full complete draft was already written.

95%~99% positive answers, if using AI properly.
It took me few weeks to pick it up.

• Math/Code is correct? I have to know how to check.
• Does not read like AI wrote it? (Guess how I did it)
• No hallucinations in the references? (Guess how I did it)



Tools for research:  Claude Code+Codex+ChatGPT+Server

Black session: Claude Code writing idea/paper
Green session: Claude Code writing Python code, submitting it to GPU server to run.
Blue one: I monitor the GPU server to see if the job goes wrong.
Light color one: Codex audits the code Claude wrote.
Ask ChatGPT for prompts if needed.



What it looked like during those 48 hours: not exactly Vibe Research

• I spent 15-20 minutes to write down clearly what I want AI to implement.

• AI can finish the implementation, in minutes or hours (weeks or months of work for me).

• It may or may not be satisfying. If not, ask it to improve the results.



Research Example: I still need to polish it, but 95%~99% was done

1. Co-author and I spent one hours discussing it, another few hours to 
polish it. Afterwards it is ready for submission.

2. Both co-author and I are happy about this paper.
3. Both of use still feel necessary to polish it, but it is light polishing.
4. AI save both of us lots of time, because neither of us would write this 

paper without help from AI.
5. Lucky on this paper, because AI failed for many other ideas/projects.



A (small) paper in 2 days is possible because I am an expert of relevant math 
subject and I know how to use AI properly (otherwise it’s waste of time)

• Critical condition 1: it is still within my domain of expertise.

• Critical condition 2: I know current AI’s capabilities and limitations.

• Critical condition 3: I know the literature well (I had read literature carefully).  

• Critical condition 4: I have plenty of numerical experience (I wrote many codes). 

I can use AI well for this particular research topic because I did my homework. 
Spending enough time on studying literature should be first step of research, 
which is often skipped/ignored by students or even junior researchers.

• AI is not perfect: I had to feed it my old code and my previous papers.

• AI accelerated implementation and validation of my idea.

• AI did help a bit on math: neither I nor co-author had time/energy to derive the 
math formulae, though we both are capable. Everyone is busy nowadays.



Research Example: a reading/learning seminar slides

• I want to read a few hard but exiting new papers with students

• AI helped me build a very nice slides for it (guess how long this took me to build?)

• https://www.math.purdue.edu/~zhan1966/teaching/574/2026/Bolte/slides/index.html



More Example: I tried to do coding homework in a CS course

• Then I tried to Claude Code to do all the homework in Stanford CS 336 (guess how long?)



3 examples: inside/outside of my knowledge domain 

1. Write a paper inside domain of knowledge: 2 days. 

2. Prepare slides for learning new papers: 3 weeks. 

3. Do Stanford CS homework: infinity, I stopped at HW#1. The code was 

running for too long because AI did not use optimal algorithms

.



3 examples: inside/outside of my knowledge domain 

AI boosts productivity-> larger knowledge domain ->use AI on more tasks effectively

.



Limitations: AI Makes Mistakes

• For grad level applied math, Claude Code Opus 4.6 can struggle.
• It made the same mistake as my PhD students did.
• I had to teach it multiple times like how I have taught students.

 
• Mistakes cannot be excuses of not using it.
• Professors/Textbooks/Wikipedia/Papers can be wrong.



Problem-Solving Strategy: First Principle

• Terry Tao Posted YouTube on 
Mar 7, 26 using Lean+Claude 
Code for formalizing a proof.

• His first attempt: one prompt, 
45 minutes, failed.

• His second attempts: multiple 
steps, 25 minutes, worked.



What is Changed in the AI Era?

1970s: no email, no internet, no LaTeX, 
no personal computer, no smartphone, no Google. 
Revising a draft meant retyping entire pages.
Sharing results overseas meant waiting weeks for mail.

1980s
Typewriters, 

physical libraries,
postal mail

1990s
Email, early web,

LaTeX, Personal Computer

2010s
Smartphones, Google, 
GPU/cloud computing

2020s
AI chatbots & agents,
automated workflows

Tools change, but the fundamental workflow never changes:

Idea  →  Implementation  →  Validation



For students: learning is more important in AI era

• The faster implementation is, the more important ideas become.
• Better learning (classroom/book/seminar/conference) => Better ideas.
• In AI era, learning is more important.
• Never AI everything: I tried to AI everything in Feb, I became dumber.
• But do consider using AI to assist learning.



Worked Learning Example for Statistics Students

I’ll always be a student when going to statistics talks. 

CoS Frederick L. Hovde Distinguished Lecture on March 11, 2026 

Step 1: I downloaded the latex source of the paper from arXiv

Step 2: I asked AI to read/explain it, then write code to reproduce it.

Still requires hard work to go for full understanding, but already much easier.



Worked Research Example for  Statistics Faculty

Prof. Xiao Wang (Purdue Stat) attended a talk on generative model in conference.

He tried an idea on my claude code: maybe that model can be easily improved. 

After one hour, it looks working, but requires careful checking.



How to build a mentoring Agent for research

All the worked examples clearly show survivor bias. Many of my ideas did 
NOT work when I used AI to explore. 

1. What if some idea works, but not worthy for me to wrap up as a paper?

2. I ask Claude Code to create a new CLAUDE.md (a text file, default setup 
file to be loaded every time Claude Code is opened), to pass to students.

3. This is what I want to do: I want students to finish those small ideas, 
either as undergrad projects or as grad training projects.

4. I send students a folder with reference papers, CLAUDE.md, codes and 
latex files of the working small ideas.

5. Students open Claude Code in that folder: their AI know all my AI knows.

6. Win-win: I don’t need to explain basics to students, and students get 
much better explanations from AI about basics.



OpenClaw? Fully Autonomous? Too much RISKS

• OpenClaw is too open to be safe for me.

• I tried some fully autonomous mode for a specific task in Claude Code.

1. I was simulating Schrodinger equation on GPU servers (DeltaAI at UIUC).

2. It took me a day to interact with Claude Code to finish 4D computation.

3. It took a day because AI made many mistakes.

4. But once we (me and AI) finish 4D, AI should know how to do 6D.

5. I let Claude Code to do 6D fully by itself while I went to sleep.

6. I expected it to take 7~8 hours to finish, but it took only 1 hour.

• The risks I took: it could use up my GPU hours on server, or my token limits; 
it may also cause trouble to my laptop. I was prepared that it might burn 
300 GPU hours, but I was lucky that it used only 15 hours in the auto mode.



AI submitted 25 jobs to two GPU servers and finished the job in 1 hour

• I tried some fully autonomous mode for a specific task in Claude Code.

• Results are quite satisfying for me: 1 hour in total, costing 15 GPU hour on 
DeltaAI (GH200). Majda (A100) is my departmental testing server.



Example: Scraping Data Behind a Paywall



Example: Monitoring Junk Mail

Xiangxiong Zhang – Math Department

I have heard of at least two people who missed academic job 
interview/offer emails this year, because they didn’t check their Junk box.



Deploying Local LLMs for Privacy

If you have a Mac Studio with 64G~128G memory, then 
using a local LLM like Qwen3.5 32b in Ollama will be great for many tasks like 
1. Turning your PDF paper into a slides in Beamer latex 
2. Reading application files, writing recommendation letters, etc.



Case Study: how Prof. Ainsworth (Brown Univ.) used AI for coding

• Francis Wayland Professor of Applied Mathematics, Brown University

• Editor in Chief of SIAM Journal on Numerical Analysis

• Decades of experience in serious numerical analysis and scientific computing

Mark used a local LLM Qwen on a Mac for coding for research, asked ChatGPT for prompts. On April 11, 2026, Mark 
commented on using AI in Numerical Analysis Day conference panel.

1. “Code I did in the past weeks are more than what I did in the past decade”

2. “Don’t do openclaw and sit there drinking lemonade, vibe coding”

3. “prompts are important”

• No way a local LLM can be better than frontier models, unless with excellent prompts.
• Asking advisor (ChatGPT/Claude/Gemini) for prompts is not enough.
• (I think) Mark’s critical prompt is his decades of experience on computational math.
• For students: very likely you won’t use AI as well as Mark and I do in the beginning due to 

limited knowledge; but keep using AI to learn faster and learn more, you will be better and 
better later. Goal of a PhD is to surpass advisors anyway.



No need to stress out: you can pick it up quickly

Me after trying to play with AI.Me scared by AI tools in January 2026



A talk by Michael Brenner on May 9, 2026

He used Gemini 2.5 in Dec 2025.
I’m fairly confident that we can easily reproduce probably at least 80% of it if we use 
Claude Code in June 2026. 



SIAM Journal Policy: you can be banned if using AI improperly

Improper use of AI in publications can be as serious as plagiarism.



AI is just a tool, and no tool can be responsible for us

This was what Opus 4.7 gave me on April 19, 2026.
Opus 4.7 was Anthropic best publicly available model in April.



Just like Tesla Full Self-Driving: no tool can be responsible for us

• Tesla FSD (Supervised) is reliable for 99% driving conditions. 
• Due to 1% it cannot handle, we have to supervise it all the time. 
• It does all the heavy work for road trip.
• Bad idea for student drivers using only FSD.

• Is $99 per month for FSD worth it?
• No, if using it ONLY for easy/short trips.
• Yes, if using it for heavy road trips.

• Same for $100 per month for AI tools.



How I have changed from Denial to Acceptance

• Denial:  no need to learn or do research because AI can do it.
• Acceptance:  Learning is more important than ever. And it is the best time to do research.

• Denial:  AI cannot even code up an efficient 3D Poisson solver in my paper unless I tell it.
• Acceptance:  I first teach AI, then I get AI tools for serious scientific computing work.

• Denial:  I’m way behind on using AI. I need to pay $20/$100 to use it.
• Acceptance:  it’s never too late and I’m not wrong: I started using it on Jan 27, 2026. I gain 

far more productivity than a few hundred dollars. 



For students: avoid abusing AI, do NOT deny AI

Rule #1: You still need to do all the HOMEWORK. 
❖ Do learn coding. Example: efficient matlab code can be done by EITHER vectorize loops 

OR wrap up C++ code. If you don’t know such knowledge, AI can cheat on you.
❖ Do learn math. Example: if AI generated some unknown Sobolev inequality, then it is a 

good opportunity to learn inequalities. If correct, you learn something new. If wrong, you 
learn something new then correct AI, and your AI is now better than other people’s AI.

❖ The goal is to learn, to have progress. If you used AI to generate something you can NOT 
understand or easily verify, then you have wasted time. 

Rule #2: with or without AI, it is the same for how to do research.
❖ First principle: solve an easier/smaller problem if you can’t solve the original problem.
❖ Second principle: understand why something works, not just that it works.

Rule #3: better tools imply higher expectations on research. If we can push a button to 
generate a paper, then that kind of paper is no longer publishable.



NBC News on AI (May 7, 2026)

Yes, AI helps many things.
But humans are still critical.
Because we want to solve harder problems.

Misconception: human V.S. AI.
Reality: whoever using AI well can get a job.
Question: who can use AI well?
My 2 cents: still the students who learned well.



Concluding Remarks

• Myself:  I will no longer write code/paper without AI, just like I no longer drive long 
distance without using FSD on Tesla. 

• I ask students to use AI but also learn well. My son wants to drive Tesla when he becomes 
16 but he understands the necessity to learn driving a conventional car without FSD.

• My productivity during implementation stage is definitely BOOSTED.
• The verification stage is MORE demanding than before: higher expectation, more to check.

• Most research communities will see exponential growth in publications, if not already.
• Larger volume/quantity does not necessarily imply negativity, but we need to re-think 

what we do as researchers. The academia research expectations must evolve accordingly. 



Take-Home Message: AI Agent Tools. CLI is better for research tasks.
A comparison of the major AI ecosystems

Google

Chatbot
Gemini
Web / Mobile Chat

Desktop App

Gemini App

Workspace Extensions

Terminal CLI

Antigravity CLI

Google DeepMind Agent

Anthropic

Chatbot
Claude
Web / Mobile Chat

Desktop App

Claude Mac App

With Computer Use

Terminal CLI

Claude Code

Terminal Developer Agent

OpenAI

Chatbot
ChatGPT
Web / Mobile Chat

Desktop App

Codex Mac App

Advanced Voice & Desktop

Terminal CLI

Codex

OpenAI Codex Agent



Take-Home Message: What To Do With AI Tools
Embrace AI tools properly — for all three pillars of academia

Xiangxiong Zhang – Math Department

Learning

For Students

▸ Core skills — math, 
coding, are more 
important than ever.

▸ AI helps us learn faster.

▸ If you can't verify or 
understand AI's output, 
you've wasted your time.

Teaching

For Faculty

▸ Faculty still play an 
irreplaceable role as mentors.

▸ Course content need 
evolution — an open 
challenge for all of us.

▸ Teaching materials can be 
better prepared with AI 
assistance.

Research

For Everyone

▸ Productivity in is 
definitely boosted.

▸ Better tools imply higher 
expectations from peers, 
society, and ourselves.

▸ The verification stage is 
quite demanding, as it 
should be.
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