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G U I D E L I N E S

You don’t need to memorize what 
will be mentioned. Instead, try to 
understand

Each PowerPoint Presentation will be 
available as PDF file on Google Drive 
Folder of the Course

Give attention as much as you can for 
this lab, as long as you will 
implement a cooperative project with 
your mates



A DV E R S A R I A L  
S E A R C H



A DV E R S A R I A L  S E A R C H
( R E V I S I O N )



A DV E R S A R I A L  
S E A R C H :

F U L LY  O B S E RVA B L E  
E N V I R O N M E N T



A DV E R S A R I A L  S E A R C H :
D I S C R E T E  E N V I R O N M E N T

❑

❑

❑



A DV E R S A R I A L  S E A R C H :  
D E T E R M I N I S T I C  
E N V I R O N M E N T

❑



A DV E R S A R I A L  S E A R C H :
S TAT I C  E N V I R O N M E N T



A DV E R S A R I A L  S E A R C H :  
S E Q U E N T I A L  E N V I R O N M E N T



A DV E R S A R I A L  S E A R C H :
M U LT I -AG E N T S



A DV E R S A R I A L  E N V I R O N M E N T  P R O P E R T I E S

Fully-
observable

Discrete Deterministic Sequential

Static
Multi-agent 

(Competitive)



A DV E R S A R I A L  K E Y  
C O N C E P T S

( B U I L D  T H E  E N V. )

❑

➢

➢

➢
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I M P L E M E N TAT I O N



T I C -TAC -T O E



I M P L E M E N TAT I O N  
R E Q U I R E M E N T S

Build the “Tic-Tac-
Toe” Environment 
with interfaces to 

interact

Make sure to 
display the grid in 

each turn

Implement the 
terminal checker

Implement “take 
action” method for 

each player

Show the available 
actions specially 
for “Computer 

Player”

Make a method for 
either human 

playing or 
computer playing



T I C -TAC -T O E  ( C L A S S  I M P L E M E N TAT I O N )



T I C -TAC -T O E  ( D I S P L AY  G R I D  M E T H O D )



T I C -TAC -T O E  ( C U R R E N T  P L AY E R  M E T H O D )

Who should play now ?



T I C -TAC -T O E  ( TA K E  AC T I O N  M E T H O D )

Remember ! Lists are passed by reference, so the 
original grid will be affected along all functions which 

not desired, so it is best practice to make a copy



T I C -TAC -T O E  ( C H E C K  T E R M I N A L  M E T H O D )



T I C -TAC -T O E  ( AVA I L A B L E  AC T I O N S  M E T H O D )



T I C -TAC -T O E  ( H U M A N  P L AY  M E T H O D )

(1) Here is a reason of making a copy, if the player made a 
faulty (error) choice, then the current state would be 

affected, so it was best to make a copy



T I C -TAC -T O E  ( M I N M AX  –C O M P U T E R -  M E T H O D )

Recursive Evaluation



T I C -TAC -T O E  ( M I N M AX  –C O M P U T E R -  M E T H O D )

(2) The second reason of 
making a copy was 

actually for this step, as 
there is no actual action is 
taken, but a generation for 

min-max tree (as a 
simulation but not actual)



T E S T I N G



T E S T I N G



WA R N I N G  &  T I P

Stack Memory is the responsible for recursions 
as it saves the callbacks, it has size.

Python has a recursion limited depth with 
1000 maximum to prevents stack overflow

In large games (maybe millions of states), it would take an infinite 
amount of time to take one action with min-max, so you have to 
think how to PRUNE the tree, or maybe limited depth strategy ☺



N E X T  L A B :  
G E N E T I C  

A L G O R I T H M
PA R T  ( 1 )
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