
Artificial Intelligence
DA 221 Jan - May 2023 IIT Guwahati

Instructors: Neeraj Sharma (& Arghyadip Roy)

Introduction to

Lecture 11: Neeraj Sharma



Adversarial Search



Given a state:

- MAX picks action a in Actions(s) that produces highest 
value of min-value (Results(s,a))

- MIN picks action a in Actions(s) that produces lowest 
value of max-value (Results(s,a))



Function Max-value(state):
If Terminal(state):

Return Utility(s)
v = -inf
For actions in Actions(state)

v = max(v, Min-value(Result(state, action)))
Return v 

Function Min-value(state):
If Terminal(state):

Return Utility(s)
v = inf
For actions in Actions(state)

v = min(v, Max-value(Result(state, action)))
Return v 



The Turk, also known as the Mechanical Turk or 
Automaton Chess Player was a fraudulent 
chess-playing machine constructed in the late 
18th century.

From 1770 until its destruction by fire in 1854 it 
was exhibited by various owners as an automaton, 
though it was eventually revealed to be an 
elaborate hoax.

(see wikipedia)
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Games and AI: Adversarial search

Fascination to outperform humans continues

● Chess
● Checkers
● Go
● Atari games
● and more



Developments leading to beating human in 
Chess

● Alpha-beta search (1966)
● Transposition tables
● Iterative deepening DFS
● Endgame databases, singular extensions
● Parallel search, evaluations



Imperfect real-time decisions

● Evaluation functions
● Cutting off search: horizon effect
● Forward pruning
● Search versus lookup: end game databases



Deep Blue
- Chess




