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Demo

Eliza vs. ChatGPT



ELIZA


• Developed in the mid 1960s


• Powered by pattern matching and 
substitution rules


• A beginning programmer can 
implement a toy version from 
scratch


ChatGPT


• Released November 2022


• Powered by deep learning


• It is impossible for any individual to 
recreate this model from scratch


• But we will try to understand its 
core mechanisms by the end of the 
course



Introductions



Who am I?

• Tyler


• Machine learning engineering at Yelp and LinkedIn


• Applied mathematics and biology in college


• Been playing bass for 2 years


• Part-time EMT





Who are you?



What this class is about



Where it all began

Alan Turing (1912–1954)


The Turing test


Turing machines


Turing completeness


People have been thinking of 
AI for as long as there have 
been computers.



What is special about AI?

AI versus


• programming languages


• operating systems


• databases


• networking


This course: a survey of some things in CS that were called AI at one point or another



What is AI?

• Two dimensions


• thought vs. behavior


• human vs. rational


• AI research has mainly focused on producing agents capable of rational behavior


• Agents should “do the right thing”


• Agents should be capable of behavior beyond their explicit programming


• Example: Is a Roomba AI?



Framework

• Modeling and representation: How do we build an abstract representation to 
model the real world? (Always a lossy process.)


• Inference and prediction: How do we answer a specific question given a model?


• Learning: How can we use data to produce better models and make better 
inferences?


• Politics: How should we allocate harms and benefits in society, and who decides?



Example: 
Driving 
Directions
(Is this AI?)



Framework

• Model: Use a graph to model the world — intersections are nodes, roads are edges.


• Inference: Use graph search algorithms to find the shortest path from start to 
destination.


• Learning: Use data to annotate edges with driving times.


• Politics: Road congestion, mode of transportation, car dominance, landmark 
prominence. Mapmaking is always political. 



Entire course on one slide

• Search: make decisions by looking ahead


• Logic: deduce new facts from existing facts


• Constraints: find a way to satisfy a given specification


• Probability: reason quantitatively about uncertainty


• Learning: make future predictions from past observations



Course mechanics



tddevlin.com/csc665-spring24/

https://www.tddevlin.com/csc665-fall23/


Prerequisites

• Officially, CSC 413 (software development)


• Transitively, CSC 220 (data structures) 


• Ideally, CSC 230 (discrete math), CSC 510 (algorithms), MATH 324 (probability)


• If you don’t have the official prereq, either:


• submit evidence of background knowledge to me via email


• talk to me after class


• Students who don’t have the prereqs will be dropped



Prerequisites

• Prerequisites elsewhere


• SJSU: DS & algorithms, OOP


• SCU: DS, discrete math


• Cal: DS, discrete math & probability


• Stanford: intro CS, discrete math, probability, linear algebra


• We will use Python for all homework assignments


• In AI, the more math you know the better


• Problems involving significant math will be optional extra credit


• Use the first homework to calibrate

http://www.apple.com
https://www.scu.edu/engineering/academic-programs/department-of-computer-engineering/undergraduate/course-descriptions/
https://inst.eecs.berkeley.edu/~cs188/sp23/policies/#prerequisites
https://inst.eecs.berkeley.edu/~cs188/sp23/policies/#prerequisites


Attention is All You Need, 
Vaswani et al.


85K citations


The mechanism at the core of 
all modern LLMs


Math content


• summation notation


• matrix operations


• big-oh notation

https://arxiv.org/abs/1706.03762


Compare with a “real” math 
paper



How hard is the class?

• Last semester


• median grade: 54


• high: 93


• Letter grade distribution:   11 A’s   10 B’s   11 C’s   1 F


• “This is the hardest class I've ever taken. It was way harder than 415.”


• “This professor teaches a very hard class but has his own way of making it 
simplified.”



Do students like the class?

• “This was the best course I've taken so far.”


• “The instructor does not know how to teach.”


• “Tyler is an exceptional instructor, arguably one of the finest I've 
encountered during my time at SFSU.”


• “The instructor was great, had everything organized, and provided 
materials that stimulated my learning.



Attendance

• Lecture attendance is optional, but this is not a remote-friendly course


• Exam attendance is mandatory


• Participation grade: up to 2% extra credit (quality over quantity)


• Forms of participation:


• Attend lecture and ask questions


• Attend lecture and answer questions


• Post on the discussion forum


• Please do not come to class if you are sick



Academic integrity

• You are encouraged to study together, but any work you submit must be your own


• Talk to me if you feel yourself slipping


• Past students have received zeros because of plagiarism


• You should not expect to pass the class if you violate the honor code



Academic integrity

• Okay


• Discussing assignments verbally


• Taking brief notes during discussions with classmates


• Posting high-level pseudocode on the discussion board


• Not okay


• Copy-pasting code


• Taking pictures/screenshots of homework solutions


• Typing on someone else’s laptop


• Typing on your own laptop while looking at someone else’s work



Other section

• CSC 665 is also offered on Tuesdays and Thursdays, 9:30 – 10:45 am


• Instructor: Akila de Silva


• Different approach, different style, different emphasis


• Consider checking it out



Review of course resources

• Lectures: learn material, ask questions


• Office hours: ask more questions


• Canvas: submit assignments, view grades, get announcements, message me


• Website: see calendar, get homeworks, view lecture slides


• Campuswire: post questions, help your classmates


• Textbook: read for details



Things to do

• Homework 0 is out; due next Wednesday 2/7 at midnight.


• Make a campuswire account and join the class.


• If you don’t have the official prereq, either:


• submit evidence of background knowledge to me via email


• talk to me after class


• Watch for Canvas announcement on Monday about whether we’re back in the 
classroom next Tuesday





Welcome and good luck!


