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Introduction to AI



Updates on Quantum Decryption

https://scottaaronson.blog/?p=9615

https://postquantum.com/security-pqc/pinnacle-architecture-q-day/

https://thequantuminsider.com/2026/03/19/is-rsa-safe-new-study-
argues-quantum-computers-face-a-hard-ceiling/

https://www.pnas.org/doi/abs/10.1073/pnas.2523350123



Amazon and AI coding, Part 2



Discussion: Last Week’s Reading



“Automation bias” is over-reliance on computer systems.



Artificial Intelligence:
Overview



“Copilot, insert an image of an elephant in the room into this 
slide.”



We’ll cover (some of) the foundations of AI.



“AI: the study of agents that receive 
percepts from the environment and 
perform actions. Each such agent 
implements a function that maps percept 
sequences to actions.”

Academic AI historically covered a broad range of theory.



https://www.britannica.com/technology/artificial-intelligence





We can’t agree on a definition of human intelligence.



Nobel Memorial Prize in Economics, 2002

Daniel Kahneman, March 5, 1934 – March 27, 2024



System 1                                                         System 2

5 x 7 5,317 x 7,191

“He ate the bread.”



Symbolic AI



Symbolic AI rests (-ed?) on the explicit representation of 
knowledge.



Explicit rules were used to generate new knowledge



Min-Max



A* calculates the shortest path from a start point to any 
other point.



Expert Systems



How it started… Watson wins at Jeopardy!



How it’s going



Two “AI Winters” brought research and funding to a near 
standstill.



Machine Learning: 
Unsupervised Learning



Clustering divides data sets into different categories.



Recommendation algorithms associate items in a dataset



Anomaly detection classifies individual points as outliers.



Dimensionality reduction processes high-dimensional data



Supervised learning
and

neural nets



https://medium.com/codex/house-price-prediction-with-machine-learning-in-python-cf9df744f7ff

Supervised learning uses answers provided in the data.



A simple artificial neuron encodes weighted inputs and 
applies a function.
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Different activation functions create different behaviors of 
the system.



“Hidden layers” connect input and output



The Softmax function adjusts all outputs to sum to 1



https://www.ibm.com/cloud/learn/neural-networks



The Neural Net Training Cycle

Forward Pass

Calculate Error

Backpropagate Error

Adjust Weights



https://www.coursera.org/learn/machine-learning

Gradient descent is an incremental algorithm that changes 
parameters to reduce error.



Backpropagation adjusts weights in response to error



Reinforcement learning provides scores for each 
turn/attempt.



Quake III Arena (1999) required a GeForce 256 to play.



CUDA allowed programmers access to GPU capabilities.



GPU performance outstripped CPU 2000-2014



A Typical Neural Net Project Lifecycle

• Collect (and label) data
• Choose hyperparameters
• Training (feedforward/backpropagation)
• Testing
• Runtime inference
• Re-training



An “overfitted” model has learned too much from the 
training data and can’t generalize.

https://medium.com/swlh/machine-learning-how-to-prevent-overfitting-fdf759cc00a9



AI is good at pattern recognition, recognizing outliers, 
searching large solution spaces.

“Doctors Told Him He Was Going to Die. Then A.I. Saved His Life.” New York Times, March 20, 2025



AI doesn’t know what it doesn’t know.



Beware of reading too much into AI capabilities.



https://www.labsix.org/physical-objects-that-fool-neural-nets/

An AI system correctly recognized this as a tabby cat...



https://www.labsix.org/physical-objects-that-fool-neural-nets/

… but a few perturbed pixels made it think it was guacamole.



AI Risks



1: AI imposes a significant physical toll on the environment.



Data centers consume land and water, construction capacity, and produce noise.

Mining

Electricity

Noise

water



AI training and inference consume significant electricity.



2. Modern AI is built on material appropriated from other creators.



3. AI threatens to create significant economic disruption.



4. AI can fail.



Even good models don’t work everywhere or forever.



What’s “vegetative electron microscopy”?



“vegetative electron microscopy” research continues.



“An over-reliance on AI is bad for science”



4. AI is built on human-generated data and will reflect the biases in that data.



2025 Statement on the Scientific Consensus on Bias in AI

https://www.aibiasconsensus.org/



5. AI can intrude on privacy and autonomy.



6. AI can accelerate existing harms.



AI can generate believable, customized disinformation.



AI can be a tool to research harmful technologies.



7. The use of AI can generate addictive and psychological harm.

“Ever wished you could have 
a partner who never forgets 
an anniversary, always says 
the right thing, and doesn't 
mind if you binge-watch your 
favorite shows all weekend? 
Well, thanks to AI girlfriend 
generators, that wish is 
closer to reality than ever 
before!”



This Week’s Reading

Reading: “Measuring the predictability of life outcomes with a scientific 
mass collaboration,” Matt Salganik et al, January 24, 2020, 
https://www.pnas.org/doi/10.1073/pnas.1915006117



Lab 5 – Add images to your message board – Due March 30

Status:
A few people have completed lab 5! Congrats!
Remember to install the lab5.service!
Use e11 check lab5 if you can’t figure out what is going on. 

A few students have found bugs in the lab software and sent us ”pull requests” — Thanks!

For extra fun (but no credit), try running your server in AWS Lambda!
You can use the default domain and hard-code lab# in an environment variable.
You can run flask, but you can also port to AWS Powertools


