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Deep Blue versus Garry Kasparov, 1997

Source: Encyclopedia Brittanica
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AlphaGo versus Lee Sedol, 2016

Source: The Keyword — Google
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Handwriting 
Recognition

Hello, world!
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Question 
Answering

Source: The Verge
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Generation



Text 
Generation

Source: The New York Times



Source: The New York Times

Essay 1
... I like to bring a yummy sandwich and a 
cold juice box for lunch, and sometimes I'll 
even pack a tasty piece of fruit or a bag of 
crunchy chips. As we eat, we chat and laugh 
and catch up on each other’s day. ...

Essay 2
... My mother packs me a sandwich, a drink, 
fruit, and a treat. When I get in the 
lunchroom I !nd an empty table and sit 
there, and eat my lunch. My friends come 
and sit down with me. ...
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Decision Trees



NoYes

Yes No

Is ball left of paddle?

Move paddle left.

Move paddle right. Don't move paddle.

Is ball right of paddle?



while game is ongoing: 
    if ball left of paddle: 
        move paddle left 
    else if ball right of paddle: 
        move paddle right 
    else: 
        don't move paddle
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NoYes

Yes No

Can I get 3 in a row 
this turn?

Play in square to 
get 3 in a row.

Play in square to block 
opponent's 3 in a row. ?

Can my opponent get 3 in a 
row on their next turn?



Minimax
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MAX (X)  aims to maximize score. 

MIN (O)  aims to minimize score.
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Minimax

if player is X: 
    for all possible moves: 
        calculate score for board 
    choose move with highest score 

else: 
    for all possible moves: 
        calculate score for board 
    choose move with lowest score



255,168Tic-Tac-Toe 
All possible games

Possibilities

Chess 
First 4 moves only

288 million

Go 
First 4 moves only

266 quintillion



Depth-Limited Minimax



evaluation function
function that estimates the expected utility 
of the game from a given state





Deep Blue versus Garry Kasparov, 1997

Source: Encyclopedia Brittanica

Chess



Why AI is Good at Games

Inputs and outputs that can be 
represented mathematically.

A goal in the form of a 
function to maximize/minimize.



Reinforcement Learning



















Explore vs. Exploit



Explore vs. Exploit Strategy

epsilon = 0.10 

if random() < epsilon: 
    make a random move 
else: 
    make the move with the highest value



Source: YouTube, Italian Institute of Technology
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AlphaGo versus Lee Sedol, 2016

Source: The Keyword — Google

Go







Neural Networks
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Humidity

Pressure

Rainfall
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input output
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Source: YouTube, Samuel Arzt





Generator Discriminator

Dataset of Real Images
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Generator Discriminator

Dataset of Real Images



"Massachusetts is a state in the New England 
region of the Northeastern United States. It borders 
on the Atlantic Ocean to the east. The state's 
capital is..."
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Transformer Model 
2017 

GPT-3 Language Model 
2020 

ChatGPT Model 
2022 
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Assignment 4



Office Hours



Lab 2
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