
AI Uncovered: Details Matter

Malik Magdon-Ismail

Professor, Computer Science, Rensselaer Polytechnic Institute
Who am I?
What I do?
Why RPI?

Create a picture with researchers studying disease spread using data and machine learning with fancy visualizations and satellite data.



What is AI?

Perform

Create

Predict
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What is AI?

Perform

Create
In New York City, Malik took the floor,
Discussing AI, a subject he adores.
With wit and insight quite nifty,
He enlightened the crowd on AI so swiftly.

Predict
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What is AI?

Perform

Create
In New York City, Malik took the floor,
Discussing AI, a subject he adores.
With wit and insight quite nifty,
He enlightened the crowd on AI so swiftly.

Predict

Machines doing stuff
✿

biology

humans can?
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Wants from AI

Competence

Alignment

helpful
honest
harmless
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Machine Learning

hello

Apqq’s Bqpp’s

Training
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Machine Learning

hello

Apqq’s Bqpp’s

Training

Test
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Machine Learning

hello

Dogs

Trees
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Machine Learning

hello

Dogs

Trees

Dog or Tree?
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Machine Learning

hello

Dogs

Trees

motto: There’s a pattern. We don’t know it. We have data to learn it.
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A Framework for Using AI to Solve a Task

in-sample
(interpolation)

out-of-sample
(extrapolation)

margin for error
(less complex)

details matter
(more complex)

quantitative tool
FOCS HW: use right formula
Meal Plan: lose 2lbs in 2 weeks

0 2 4 6 8 10

f(7)?

info/concept retrieval
FOCS HW: retrieve concept
Chicken marsala: 400-600 kcal

new setting, new tool
FOCS Test: derive new formula
True novelty

0 2 4 6 8 10

f(11)?

reason: known to unknown
FOCS Test: apply formula, new problem
Evaluate a new setting
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Competence: ChatGPT LRM 4o Aces FOCS Tests

FOCS

Quiz 1 Quiz 2 Midterm

ChatGPT 100% 100% 94%

Students 77% 80% 75%

...

IS

OS

ME DM
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Competence: ChatGPT LRM 4o Aces FOCS Tests

FOCS

Quiz 1 Quiz 2 Midterm

ChatGPT 100% 100% 94%

Students 77% 80% 75%

No need to take FOCS?

Programmers are obsolete?

Chess grandmasters?

Poets?

Musicians?

Artists?

Authors?

Engineers?

Mathematicians? AI gets Gold at IMO?

IS

OS

ME DM
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Competence: ChatGPT LRM 4o Aces FOCS Tests

FOCS

Quiz 1 Quiz 2 Midterm

ChatGPT 100% 100% 94%

Students 77% 80% 75%

Can a graph have these degrees?

4

4

≥ 2

≥ 2

≥ 2

IS

OS

ME DM
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Masquerading, Summarizing, Extracting

The 2024 New Hampshire primary is on Tuesday. Here’s what to know.

Manchester, New Hampshire — For more than 100 years, New Hampshire has traditionally held the first
primary election in the country — a point of pride for the small New England state — and since 1975,
the state has had a law requiring it be held at least a week before any other primary nominating contest.
But 2024’s primary calendar is different.
There are 22 delegates at stake for Republicans. The Democratic National Committee has allocated 32
delegates for New Hampshire, but because the state is running its primary ahead of the calendar set by
the DNC, there likely won’t be any Democratic delegates awarded after Tuesday’s vote.
The GOP’s race took a turn on Sunday when Florida Gov. Ron DeSantis dropped out of the race, making
the race a showdown between former President Donald Trump and former U.S. ambassador to the U.N.
Nikki Haley.

...
Gurley added he was not enthused by a potential 2020 rematch between Donald Trump and President
Biden.
"If it came down to Trump and Biden, I’d write in Mickey Mouse," Gurley said.

College Essay “200 Word” Summary Extracted Details
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AI Breaks Down At Complex In-Sample Tasks
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AI Breaks Down At Complex In-Sample Tasks
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Reviewing

IS
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ME DM
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Code Scaffolding vs. Debugging

A B

In New York City, Malik took the floor,
Discussing AI, a subject he adores.
With wit and insight quite nifty,
He enlightened the crowd on AI so swiftly.

Scaffolding
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Code Scaffolding vs. Debugging

A B

In New York City, Malik took the floor,
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With wit and insight quite nifty,
He enlightened the crowd on AI so swiftly.
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Code Scaffolding vs. Debugging

A B

In New York City, Malik took the floor,
Discussing AI, a subject he adores.
With wit and insight quite nifty,
He enlightened the crowd on AI so swiftly.

Scaffolding Debugging
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Are Mathematicians Out of Business?

OpenAI and Deep Think Win Gold at 66th IMO

This problem is a classic example of a *gambler’s ruin* problem with
biased probabilities. We can solve it using a recursive probability ap-
proach.
Define the Probability
Let P be the probability that a run of m heads occurs before a run of
n tails.
We model this as a Markov process where we track the difference
between the number of heads and tails, starting at 0, and stopping
when we reach either m heads or −n tails.
Each coin flip moves the state: - With probability p, the state increases
by 1 (heads). - With probability 1 − p, the state decreases by 1 (tails).
Solve the Recurrence
Define Pk as the probability of reaching m heads before n tails given
that we are currently at a net difference of k (starting at k = 0).
We have the recurrence:

Pk = pPk+1 + (1 − p)Pk−1

with boundary conditions:

Pm = 1, P−n = 0.

The standard solution to this recurrence is:

P0 =























1−(q/p)n

1−(q/p)m+n
, if p 6= q (i.e., p 6= 0.5)

n
m+n

, if p = 0.5

where q = 1 − p.
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Are Coders Out of Business?

https://racketlon-predictions.vercel.appIS

OS

ME DM

Creator: Malik Magdon-Ismail, July 24, 2025. AI Uncovered: Details Matter: 13 / 16 AI Agents Running The Show →



AI Agents Running The Show: A Brave New World

Creator: Malik Magdon-Ismail, July 24, 2025. AI Uncovered: Details Matter: 14 / 16 Quiz+Social Issue →



AI Agents Running The Show: A Brave New World

20 Data Science Tasks: 3 successes, 14 flops, 3 salvageable

To err is human, but to really foul things up requires a computer

– Paul Ehrlich (?)/Bill Vaughan (1969)
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Pop Quiz: Building That Bridge

Recall
Towers of Hanoi

Probability calculation

Latex code

Is-Prime function
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AI TrustIt Tool

in-sample

out-of-sample

margin for error details matter

Creator: Malik Magdon-Ismail, July 24, 2025. AI Uncovered: Details Matter: 16 / 16


