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● Part 1:  Directly talk to the AI chatbot
○ Automating the research workflow
○ Generating novel insights

● Part 2: Agentic Workflows
○ Intro to AI agents
○ Agent-driven research workflows
○ Data science applications
○ Theorem proving

Plan for this tutorial
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This Tutorial: 
Goals and Outline
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Goal 1: How can AI and LLMs help you?

enabling more efficient 
task execution

pushing the boundaries of 
knowledge

Automating the Research 
Workflow

Generating Novel Insights
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Goal 2: Automating the use of AI

Directly talk to the AI Write programs that call the AI Get AI to direct other AIs
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Important Disclaimers

Rapidly evolving 
technology

AI is evolving very fast, 
and the current tutorial 
reflects the technology 
right now. In a few 
months, the tools 
available could be very 
different.

Personal 
experience

Tutorial is based on our 
own experienced trying 
to do Research using AI 
and reflects our subfield 
(Theoretical Computer 
Science, Algorithmic 
Game Theory, 
Operations Research).

Our intuition and 
understanding is also 
evolving as we go.

Practical / 
Example-Driven

We will try to give many 
ideas of prompts and 
example of what can be 
done.

Gemini Examples

Examples will be based on 
Google technologies 
(Gemini, Gemini CLI, 
Colab, Antigravity,...) but 
the tutorial should apply 
to any similar technology 
out there.
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● Try again if you had a bad experience in the past: Tools have evolved 
remarkably over the past six months, resulting in significantly better performance.

● Own it and declare it: Most academic conferences and journals allow the use of 
AI, provided its application is explicitly declared.

● Be aware of the pleasing bias: LLMs are trained to be helpful, which means they 
will do their best to provide an answer even if it involves producing a highly 
plausible, yet entirely flawed, proof.

Things to keep in mind
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● Research still requires lot of effort (even with AI)
○ Asking the right questions & providing the right intuition
○ Ensuring scientific and mathematical rigor
○ Using the tools efficiently

● … but you may end up spending time doing other things
○ Some formerly labor-intensive activities become effortless
○ You spend more time trying prompt variations, checking arguments, 

proof-reading, …

● Long run: With tedious tasks out of the way, we hope AI will help us focus 
on what matters and allow us to tackle more difficult tasks.

No magic bullet
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Part 1: 
How can AI and LLMs 
help you?
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Getting started:  http://gemini.google.com/
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Part 1a: 
Automating the 
Research Workflow

11



Proprietary + Confidential

● Ask clarifying questions about the model
○ “How does it compare to the setting in paper X”
○ “Please write the full derivation of equation Y”
○ “Please explain what concentration inequality is used in Lemma Z”
○ …

Let’s read a paper by talking to it

Drag and drop a paper

12



Proprietary + Confidential

Let’s review a paper

● Give as many details as possible
○ Which conference/journal you are submitting
○ What should reviewer focus on? (Grammar, math errors, gaps in logic, 

missing references, …)
○ Maybe specify something about the reviewer (adversarial, unconvinced 

about your research agenda, looking for reasons to reject, ...)
○ It is useful to specify the output (latex document)

13



Proprietary + Confidential

Copy and paste to Overleaf or 
your favorite LaTeX editor.

Or alternatively use Canvas:
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Examples of AI feedback
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PDF

Keep in mind the “thinking budget”

● The model has limited “attention” and time spent thinking
● It is useful to make the model focus on a specific part of the paper
● PDF is fine, but LaTex source is even better since there are no errors 

introduced by PDF parsing

LaTeX source
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Copy-editing

● Copy-editing works best with small section at a time
● Give the full context, conference, topics…
● Directions such as “keep my original voice”, “make it idiomatic”,  …
● “Keep the sentence structure relatively similar to the original unless 

a change significantly improves clarity”
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Prompt for prompting

● If unsure what prompt to use, use Gemini itself to suggest the 
prompt.

● It is useful to keep a list of “prompt templates” that worked for you 
in the past.
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Let’s draw a diagram

Drag and drop a photo
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Implementing Algorithms

Not what I 
expected but 
90% there.
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Implementing Algorithms
● After a few rounds of interaction (improving prompts, 

manually modifying the code and the presentation):
● Usually requires verifying the 

code, fixing mistakes, tweaking 
parameters, …

● Some of that is manual and some 
of that you can ask the model to 
do using follow-up prompts.

● Bonus: “Can you design a logo 
for the algorithm:” 

22
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Part 1b:
Generating Novel 
Insights 
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Scientific discovery

Intuition / 
Inspiration

Verification /
Demonstration

Scientific 
Discovery

E.g. Henri Poincaré, “L’invention mathematique” (Paris, 1908)
24
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Theorem proving

● Proving new results is as much art 
as it is science

● Requires mathematical rigor

● But also relies on creativity, 
intuition, mathematical taste, a 
sense of beauty, the ability to see 
hidden connections …

25
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● Type 1: “I don’t know the proof of that statement but the right 
mathematician probably knows it.”

This is the domain where AI tends to be more useful. However, guiding the 
AI to a rigorous proof may still require careful human steering.

● Type 2: It is truly an open problem for the research community.

AI is beginning to make progress here, but this is significantly harder. 
Success typically requires combining human intuition with structured AI 
workflows.

Two types of theorem proving
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● Formal reasoning & verification
○ Olympiad-level formal mathematical reasoning with                                                    

reinforcement learning (Nature)

● Structured Human-AI workflows
○ Semi-autonomous mathematics discovery with Gemini: A case study                                     

on the Erdős problems (arXiv) Also see Wiki

● Algorithmic search & evolutionary discovery
○ Mathematical exploration and discovery at scale (arXiv)
○ AlphaEvolve: A coding agent for scientific and algorithmic discovery (arXiv)

● Agentic loops & extended reasoning
○ Early science acceleration experiments with GPT-5 (arXiv)
○ Accelerating scientific research with Gemini: Case studies and common techniques (arXiv)
○ Autonomous mathematical discovery via test-time compute (blog post, proof, arXiv)

Type 2 success stories
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https://www.nature.com/articles/s41586-025-09833-y
https://arxiv.org/pdf/2601.22401
https://github.com/teorth/erdosproblems/wiki/AI-contributions-to-Erd%C5%91s-problems
https://arxiv.org/abs/2511.02864
https://arxiv.org/abs/2506.13131
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https://openai.com/index/model-disproves-discrete-geometry-conjecture/
https://cdn.openai.com/pdf/74c24085-19b0-4534-9c90-465b8e29ad73/unit-distance-proof.pdf
https://arxiv.org/pdf/2605.20695
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Techniques that are usually helpful

The AI as a smart PhD student with expertise 
across many fields: What advice / hints would you 
give a student working on this problem?

[this did not work]

[this worked eventually]

I am working on the attached project on combinatorial 
contracts. I am trying to address a gap in one of the proofs. 
This is is Lemma lem:subset-approx, in the final step. Here the 
equality in the final step does not hold, but we hope that we 
can get rid of the constant. See the comment \pdc{...} in the 
source file. Can you help me develop ideas for how to 
approach this?

Let me propose a different direction. There is recent literature 
(e.g., Multi-Agent Combinatorial Contracts, SODA 2025) 
which studies a different contracting problem, but 
encounters a similar challenge. There the authors solve this 
differently: They decompose the solution in a constant 
number of small agents, and then partition the remaining 
agents into a small number of sets. This way they achieve two 
things at once: (a) … and (b) ….

● Ask the AI to brainstorm possible proof 
techniques, or provide intuition on how a proof 
might go.

● Give as much detail as possible (what special 
cases are known, impossibilities, potentially 
some useful lemmas).

● Add related references to the context (“this may 
be related to Lemma … in the PDF attached”).

28
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
Chat 1: Ask the model to prove the claim.

The primal-dual approach:  If you ask an AI 
to “help prove” a statement, it may try to force 
a proof even if the statement itself is wrong.

forum
Chat 2: Ask the model to disprove that 
exact claim.

true or false

Techniques that are usually helpful

Even if neither of the two “succeed”, it can be 
an effective tool to identify the mathematical 
core of the problem.

To avoid this, consider running two separate 
chats in parallel:

● Chat 1 (“The Primal”): Ask the model to 
prove the claim.

● Chat 2 (“The Dual”): Ask the model to 
disprove that exact claim.

29
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From specific to general: First prove a 
special case (e.g., n = 2 or assume the 
uniform distribution), either “by hand” or with 
the help of AI.

Special Case
(e.g., n = 2, uniform distribution)

General Case
(e.g. for all n, MHR distributions)

Techniques that are usually helpful

verified 
proofIterate on the proof for the restricted case 

until you are fully satisfied with its logical 
soundness and rigor.

Finally, ask the AI to use your verified proof 
as a template to generalize to the broader 
case.

30
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Create a “cheat sheet” (context injection): Ask 
the AI to create a summary of useful facts and 
properties about a mathematical object.

Techniques that are usually helpful

For example: “produce a Latex document with a 
collection of useful lemmas and properties of 
regular/MHR distributions”

You can then feed this “cheat sheet” back to the 
AI to tackle the problem you want to solve.

31
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Resetting context (manage context window): 
Over long derivations, the model can get confused 
by past mistakes or tangential ideas; the model has 
"too much on its mind."

Techniques that are usually helpful

Ask the AI to summarize all verified progress and 
facts established so far. (Requesting this in LaTeX or 
Markdown format makes it easy to copy).

Open a completely new chat window, paste only this 
refined summary, and continue the work with a 
fresh context window.

32
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Techniques that are usually helpful

Can you help me address the bullet "\textbf{...}". How would you change the proof of this 
<Lemma/Proposition/Theorem> to formalize the argument that you make in the review? 
Proceed as follows: 

1. Review the critique and the proposed fix. 

2. Plan how to update the proof. 

3. Write out a formal proof in Latex. 

4. Very carefully check the proof you are proposing. If there are any issues fix them. 

5. Return the LaTeX code for the new proof.

E.g.: After an AI review, it’s often useful to follow up and ask for a 
LaTeX formalization of the proposed fix: 

“The complete LaTeX code for 
the streamlined proof is provided 
above, and can safely overwrite 

the entire original proof.”

Brilliant idea!

Multi-step instructions (chain of thought prompting): If you 
ask for a final proof immediately, the AI often skips logical steps. 
Force the model to plan first.

33
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● “Can you check if an argument like this one exists in the literature?

● “I have this vague setup/approach in mind. Can you re-define it in terms of 
existing concepts in the literature?” 

Other use cases

34
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Summary & next up

● Chatbots increasingly prove to be very effective research assistants

○ For automating standard tasks (drawing tikz pictures,...)
○ For deriving novel insights (incl. proving theorems)

● Direct interaction with the chatbot gives us maximum control, but can also be 
exhausting

○ e.g. it requires constant, manual verification 
○ e.g. it demands careful step-by-step steering 

● From operator to orchestrator: Next we will discuss delegating execution loops 
to AI agents 

35
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Part 2: 
Agentic Research
Workflows

36



Outline

● Introduction to AI Agents

● Overview of the Antigravity app

● Editorial work

● Research and math

● Data analysis

37



Why AI Agents?

● From Passive to Active: Shift the paradigm from generative AI (responding to prompts) to 
agentic AI (autonomous goal-pursuit)

● An AI agent is a system capable of reasoning through complex objectives, breaking tasks 
into steps, interacting with its environment, and executing actions using external tools

● Impact of Agents:
○ Implement complex code (even a whole operating system)

○ Solve complex math problems

○ Identify vulnerabilities in critical infrastructure

○ Customer support and sales agents

○ And many more applications!
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Anatomy of an AI Agent

LLM
Foundational model

Harness
Manages state, memory, 
tools, and base prompt

AI Agent

Tools
Allow interaction 
with outside world

Base Prompt
Instructions in 
natural language

Agent config

Outside world
File system, code 
execution, APIs, 
databases, WWW

User prompt,
feedback, etc.

Responses, 
plans, etc.

39



Antigravity IDE (https://antigravity.google/)

● Integrated development environment (IDE) built on VS Code

● Native app originally designed for coding but can do a lot more
○ Can compile code, access to computer tools (browser, terminal)

○ Edit and compile Latex files

○ Agentic platform: agents can perform tasks on your behalf

● Probably 10-100x more powerful than using a chatbot alone

○ From copying and pasting to autonomous goal-pursuit

● Similar software provided by other companies too

● Login with a Gmail account

40



Initial Screen 
Choice of 
different models

Choose a folder 
on your computer 
to work

You can set up a 
git repository as 
well

First step:
File > Open Folder

Toggle agent 
sidebar

41



Initial Screen 
User input to 
the agent

Files

Text editor

42



Permissions or How Much Do You Trust Agents?
● Click on the gear (⚙) on the top bar and “Open Antigravity IDE User Settings
● Select “Permissions”

● YOLO (you only live once) mode allows the AI to execute file edits, terminal 
commands, and deletions without manually prompting you for approval

● You can also specify commands and directories are restricted
43



Model Quotas

● Click on the gear (⚙) on the top bar and “Open Antigravity IDE User Settings
● Select “Models”

● Quotas refresh daily or 
weekly depending on the 
plan

● Free and Google AI Plus 
plans are very limited

● Google AI Pro provides 
good quotas with 
few-hours-long cycles

44



Some Useful Extensions and Additional Software

Python 

● Download Python from https://www.python.org/downloads/
● Even if you are not coding, agents generate Python code to perform simple 

tasks
● Ask the agent: ”Install Python” 

TeX Distribution

● Needed to compile LaTeX files

Latex Workshop Extension

● Built-in editor, compiler and viewer for Antigravity
● Don’t know Latex? No worries! You can “vibe latex”

45
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Latex Workshop Extension
Install Latex 
Workshop

Extensions

A Latex Distribution is needed:
- Windows: https://miktex.org/
- MacOS: 

https://www.tug.org/texlive/ 46



Editing Latex Documents 

Compile file

Reverse search: 
⌘ + click

Direct search: 
option + ⌘ + j

Internal PDF viewer

Wrap lines: 
option + z 47
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Part 2a:
Agentic AI Research
Workflows

48



Agentic AI Research Workflow

Editorial work:
● Change notation
● Shorten paper
● Generate TikZ pictures
● Proofread
● Incorporate 

reviewers’ feedback

Research:
● Literature review
● Prove new results
● Algorithm design
● Data analysis

Implementation:
● Implement algorithms
● Run experiments
● Analyze results, 

generate plots and 
tables

49



Live Demo

Ask agent “Download file from tinyurl.com/ai4researchsample”

Sample tasks:

● Fix compilation errors

● Proofreading

● Generating pictures

● Adjusting notation

● Summarizing

● Proving a result

50



Fix Compilation Errors
● Latex errors are famously cryptic and fixing compilation errors is frustrating

● Try compiling the file by clicking the green play symbol  (▶)

● Ask agent “Fix compilation errors”

Accept or 
reject changes

Summary of 
changes

51



Proofreading
● Large language models are excellent at proofreading documents, checking grammar and 

math formulas.

● Ask agent “Proofread document, fix grammatical errors and typos.”

● It helps to ask models to double-check their work.

List of 
grammatical 
and typos, 
some related 
to math syntax, 
which are 
harder to catch
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A Picture is Worth 1000 Tokens
● TikZ pictures are beautiful but they are hard to generate (no visual editor, complicated 

syntax, extensive librariers, very difficult to debug)

● Ask agent “Add a tikz picture of the unit simplex in two dimensions. 
Reference the figure in the text”

● Keep iterating until you are pleased!

○ Change the colors, remove the annotation, remove grid marks, etc

53



Adjusting Notation
● Adjusting notation can be usually achieved using search and replace, but this can be error 

prone and time consuming. “Replace all” is one of the most dangerous tools!

● Ask agent “I want to use x instead of y for the variables and g instead 
of f for functions”

A simple search and 
replace would fix this

Search and replace would lead 
to y + y conflict, which the 
model automatically avoid 54



Summarizing and Rearranging Content
● Agents are useful for summarizing content and reorganizing a paper

● Ask agent: “Make a plan to shorten the paper by 20%”

○ The agent will propose how to shorten different sections. You can provide feedback on 
where to focus

● Ask agent: “Fit the body in 9 pages”

○ In Latex, we only learn where content lands after compilation. Agents can (i) look at the 
compilation output to check the number of pages or (ii) open a web browser to view 
the PDF file with the internal viewer and then perform OCR to detect placement

● Ask agent: “Move all proofs to the appendix adding references in the 
main body”
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Proving a Result
● LLM are getting better at math. While very complex problems require 

advanced models and inference scaling techniques (e.g., DeepThink), we can 
get good mileage using available models.

● Scroll to the “First-Order Necessary Optimality Condition” Theorem, select 
the text and click on “Chat”  to send to agent. 

● Ask “Add a proof for the theorem”

In addition to the proof we got 
a roadmap with the main steps 
of the proof

56



Further tips on using Antigravity
● Use Mentions (@) to provide context: The agent uses the current opened file for context, 

but as projects get large you can use “Mentions” or drag-and-drop to add files to the 
context.

● Context pollution degrades performance: As conversations get long, irrelevant 
information clutters the AI context window, degrading its reasoning and task focus. Create 
New Conversations (+) periodically.

● Prompt for Prompting: Especially for very long tasks, focus on getting best best possible 
initial prompt (iterate on the prompt using Antigravity itself). For example: ”Help me craft 
a prompt to do X”

● Give examples: Very useful to point Antigravity to something that is already done: ”Read 
the files in this folder / read these notes for inspiration.”

● Iterate on a design doc: Ask Antigravity to write a design doc and explicitly ask it to review 
with you before starting to implement it: ”Write a design and let’s review it 
together.” Then write comments in the design doc and iterate from there.
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Iterating on a Design Doc: Training an LLM

● Ask agent: “Provide a comprehensive technical roadmap and Python 
implementation plan to build a nano decode-only Transformer LLM 
(under 5M parameters) trained from scratch on the Complete Works of 
Shakespeare.”

Click to view 
implementation 
plan

Click proceed 
when ready

Agent asks for 
feedback

58

Note: This is an 
educational LLM, 
we build every 
component from 
scratch!



Iterating on a Design Doc: Training an LLM

● You can interact with the agent by leaving comments in design doc:

● You can ask the agent to modify the plan using the chat. Ask agent “Go with option A.”

Add comments by 
hovering in the 
implementation plan

59

A choice between using 
characters or byte-level 
encoding for 
vocabulary



Iterating on a Design Doc: Training an LLM
● It takes a few minutes to generate the code and train the nano LLM for 50 

steps

Output has very poor quality, mostly 
random noise:

TOTI

T.

AROENAN.

SSINENARANIN.

TENA.

S.

INOSESERA
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Iterating on a Design Doc: Training an LLM
Trained overnight in a CPU-only 
laptop (this would have taken few 
minutes with a GPU)

1000 steps: Basic English words are spelled 
correctly, and short sentences are formed, but 
semantic structure is still weak.

WILL.
All your seem with his love. The sword 
in our winter whose catter’d
than it? I have been yo

5000 steps: Multi-character interactions, clean dialogue 
formatting, and complex character naming. The model 
successfully captures stage directions inside bracket.
 
ROMEO: who, ho! What said he did desire
To deserve her father? What will he make
Here in the shadow of this here? And what is 
hot

61



● Let Antigravity run things for you: Ask Antigravity to run programs for you. Very 
useful for experiments: “Run this in script for me and babysit the run. 
If it crashes, fix the errors and re-run.” The keyword babysit is very 
useful.

● Run parameters sweeps. To tune algorithms or find the best set of parameters, you 
can ask Antigravity “Run a sweep for parameters a and b. Produce a 
table comparing results.” 

● Don’t be afraid to ask Antigravity to figure things out: If you don’t know something 
ask Antigravity to figure out. Or better: “Figure out some options and let’s 
discuss them.”

● Finally: if you are doing something using the Gemini chatbot and it is not super trivial, 
you may want to do Antigravity instead (even if it is not coding). 

Further tips on using Antigravity
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Part 2b:
Data Science with
Agentic AI

63



Data Science Example: NYC Citibike Data
Let’s start exploring the data 

AG asking for permission to 
read this webpage. 64



Data Science Example

65



Data Science Example

AG will install necessary packages:
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Data Science Example
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Data Science Example

68



Data Science Example

figures out how to get the data

preliminary analysis of 
the dataset

Here we ask AG to download a different 
dataset (TLC data) in a different format 
and compare them. Our instructions are 
vague here on what comparison we want.
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Data Science Example
Plan to reconcile the data: Asks the user what comparison we want:

70



Model poses open 
questions to the user.

Data Science Example
Since it is a complex task, AG will 
generate a plan that you can 
comment on before it executes.

71



Data Science Example
Python scripts

72



Data Science Example

73



Regression with NYC Weather Data

Asks to install stats tools:

Figures out how to get NYC weather data:
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Regression
Plan for a complex workflow:

chooses two stations

discusses where to get weather 
data and what features to extract

proposes two regression 
methodologies 

Starts a task list:

75



Regression

76



Is it correct?

● Remember… no magic bullet. You still need to check the work, similar to when 
working a research assistant.

● One trick is to ask another student to review the work. You can ask: 
“Instantiate an independent evaluation agent with no prior context of 
the current development thread. Direct the agent to execute a 
comprehensive audit and generate a detailed report of all identified 
errors and inaccuracies.”

○ Alternative: open a new conversation
○ Try asking different models to do the verification.

○ Try asking k separate agents to do independent verifications.

77



Is it correct?
● If it all passes, it is time for a human to check it.
● Ask Antigravity to explain things:

○ “Can you explain what function X is doing?”
○ “Please add comments in file Y to explain what each line is 

doing.”
● Or you can challenge it with corner cases:

○ “Write a test that verifies if this corner case is correct.”

78



Visualization

First we ask to help us refine the prompt: Paste the prompt in a new conversation:

79



Visualization
Different agents are dispatched to do 
different parts of the project: data 
processing, create HTML/Javascript, …

80



Visualization
Different agents are dispatched to do 
different parts of the project: data 
processing, create HTML/Javascript, …

81



Visualization
Change to a light color scheme with a 
hand-drawn map

82
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Part 2c:
Theorem Proving with
Agentic AI

83



Brainstorm strategies

84



Problem Solving Idea: Ralph Loop
Strategy #1: Ralph Loop: keep trying until 
you succeed

85



Problem Solving Idea: Ralph Loop

86
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LLM call patterns: Actor-Critic / Self Reflection

● Before: manually call the model to prove a statement, then call it to review the 
statement, then call it to fix the bugs, then call the verifiers …

● Automate using: Actor-Critic loops / AI Debate / Self-Reflection

Actor Critic

proposed solution

feedback

87
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● Parallelize & Aggregate: Call the model n times and then ask to choose the best solution 
or choose majority voting if binary/categorical recommendation

● Plan & Execute: Ask the model to propose a plan and then make one call the execute 
each of the steps of the plan

● Least-to-Most: Ask the model to propose a simpler/approachable subproblem, then a 
call to solve it. Then ask the next approachable subproblem, then a call to solve it…

● Primal-Dual: Two calls asking the model to prove and disprove a statement. Then a call 
to a judge to decide which direction to take.

● Routing: Create different prompts to attempt to solve the problem via different  
techniques (e.g. geometry, algebra, analysis, probability, …) forcing the model to explore 
different directions. Then one call to get best possible directions.

Other LLM call patterns
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Problem Solving Idea: Primal Dual
For the theorem below, start two separate 
agents, one trying to prove and one trying 
to disprove it. Each of them should produce 
a tex file with the conclusions. Then have a 
third agent to evaluate both and generate a 
final report.
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Problem Solving Idea: Parallelize and Aggregate

For the theorem below, start five separate 
subagents attacking the problem from 
different directions.. Each of them should 
produce a tex file with the conclusions. Then 
have another agent evaluating them and 
reaching a final conclusion.

Problem

Branch 1

Branch 2

Branch 3

Aggregator Solution

…
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Encouraging the model to think longer

91

● You can encourage the model to think longer:
■ “Don’t stop until you find a proof or a 

counter-example.”
■ “Provide an exhaustive response. Do not rush to a 

conclusion.”
■ “Take your time and explore all nuances ….”
■ “Don’t hesitate.”

● With those, you need to be more mindful of token usage.



● Create skills / workflows: After a non-trivial operation that will be useful in the 
future, you can ask Antigravity to create a skill / workflow and save it somewhere

○ Modern version of keeping a prompt library
○ Example: Antigravity Arvix Skill

● Create your own agents / orchestration patterns: You can brainstorm with 
Antigravity how to create the best pattern / orchestration to solve your problem. In 
general, take the time to discuss with the model:

○ What is the right prompt to use
○ Iterate on a plan
○ Decide what is the right orchestration strategy

● Then start… For difficult tasks, if well specified, Antigravity can run for hours 
autonomously.

Create your own skills, workflows and agents

92

https://github.com/google-deepmind/science-skills/blob/main/skills/literature_search_arxiv/SKILL.md


● Different tasks require levels of “human in the loop”
○ One end: read all the reports and interact with AI as your collaborator
○ In between: advisor-student relationship, where AI runs autonomously for 

some time but you inspect and steer it from time to time
○ Other end: specify the problem and let the AI run for hours / days / …

● For more complex tasks, you may want to try an agentic IDE like Antigravity instead.

● Human ingenuity is still there, but we may be using different workflows

● In the past, a lot of engineer’s time was spent doing 
calculations and computers freed up time for us to
spend in more complex tasks. We hope AI will help
focus on creativity on  tackling more difficult
problems.

Final thoughts
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Proprietary + Confidential

● Don’t assume the systems can’t do something. Models are 
getting better very fast.

● But getting what you want may require many iterations 
(back-and-forth, corrections, restarts, novel agentic loops)      
→ new kinds of difficulty

● Always check the work!
● How you ask matters a lot. Try different prompt variations and 

ask Gemini to refine prompt ideas. Try different systems.
● How the research community should evolve in the presence of 

AI is a big open question.

Final thoughts
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Feedback to {duetting, renatoppl, sbalseiro}@google.com
Slides are available at renatoppl.com/slides/ai-tutorial-columbia.pdf

Thanks!
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