ARTIFICIAL INTELLIGENCE
LAB 07 — ADVERSARIAL SEARCH
PART (1) -THEORETICAL-

Al Course Team
Eng. Yousef Elbaroudy - Eng Sahar Mohammed
Eng. Reham lbrahim - Eng. Mawada Ashraf

Eng. Eman Nasser
2025/2026




GUIDELINE®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






ADVERSARIAL SEARCH

A type of search in artificial intelligence used for
decision-making in environments where multiple
agents (often two players) compete with each other

each player’s goal is to maximize their own chances
of winning while minimizing the chances of the

opponent.




ANALYZE THE ENVIRONMENT

b



ADVERSARIAL

SEARCH:
FULLY OBSERVABLE
ENVIRONMENT




O A finite set of states
O A finite set of legal actions

O The transition from one state to

another is well-defined
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ADVERSARIAL SEARCH.:
DETERMINISTIC
ENVIRONMENT







ADVERSARIAL SEARCH:
SEQUENTIAL ENVIRONMENT




0 More than one agent exists and interacts
within the same environment — each
with its own goals, perceptions, and
actions.

0 Can be agents that work together
toward a shared goal (called

)

0 Can be one agent’s gain = another’s loss
(called : )




ADVERSARIAL ENVIRONMENT PROPERTIES

Fully-

Discrete Deterministic Sequential
observable

Multi-agent

Static (Competitive)



Feature

Number of agents
Environment type

Agent goals

Nature of moves

Uncertainty
Solution method
Objective

State evaluation

Two or more (multi-
agent)

Adversarial (opponents
involved)

Conflicting (Win/Loss)

Players alternate turns

From opponent's
decisions

Minimax, Alpha-beta
pruning
Maximize/Minimize
score or win

Often uses heuristic
evaluation functions

Turns/Sequential plays Yes - agents take turns

Search Problems

Single-agent

Non-adversarial (No
opponent)

Goalisto reach a
specific state or solve a
task

Agents makes a
sequence of moves
alone

Usually determinstic
DFS, BFS, A* ... etc

Reach a goal state
efficiently

Can use cost functions
and heuristics

No - agent moves
continuously toward
goal




ADVERSARIAL KEY
CONCEPTS
(BUILD THE ENV.)

= —a




We will name two players: MAX and MIN

Max moves first and they take turns until the game
/,m Is over

ﬁ Max will search for the best move to maximize the
utility (WINNING)

Min will search for the best move to minimize the
utility (MAKE MAX LOSE)

,® Perfect Decision Games: if the search algorithm
searches the complete search tree.

Ucfe Imperfect Decision Games: no complete search,
search is cut-off earlier.




ADVERSARIAL

SEARCH

ALGORITHM®S

b

Adversarial Search Algorithms

MiniMax
Algorithm

Alpha-Beta
Pruning

Monte-Carlo
tree search

Expectimax

Nash
equilibrium
Search

Negamax




MINMAX ALGORITHM



MINMAX ALGORITHM

Remember!
Max wants to MAXIMIZE the utility to win over Min
Min wants to MINIMIZE the utility to win over Max
Both are playing PERFECTLY (no mistakes are made)

Generate the game tree in Apply the utility/reward MinMax_Value(n):
depth-first order until terminal function to the terminal states
states are reached. to get utility value

if itis Max turn, maximize the
utility of the next state.

If it is Min turn, minimize the
utility of the next state.







What should |
Max take ?







RECURSIVE EVALUATION
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