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Assignment Description
Assignment Name: Minimax

The following images may help you to estimate what may be coming towards you when you decide to do this assignment. It will be hard work but also fun.
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Special Tic-tac-toe interface 
(courtesy Geert van den Boomen)
[image: image2.jpg]int fib(int n)
{ intF;
if (n==0)
return 0;
else
{ if (n==1)
F=1;
else
F = fib(n-1) + fib(n-2);
}

return F;

}




Recursive program (Fibonacci)
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Russell Crowe as John Nash who won a Nobel prize for game theory
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Book on the language C by its inventors (Prentice hall)
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Standard PIC processor board with USB interface (courtesy Thijs van Lieshout)
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Development of a game tree (picture by Martin Pollet)

Assignment Description
Assignment Name: Minimax

Main Competency Area: 2, Integrating Technology 

(2.2 Transformations and intelligent control)
Entrance Level: programming experience, either in Java, JAL, C, or C++, for instance through successful completion of one or more assignments like Microcontrollers (DA2120), Artificial languages (DA220), Java-B (DA224, DA242), Java programmeren (DA226), C/C++ (DA233), Java in control (DA234) or through relevant experience in domain projects.
Preparations: he student has to bring a working and tested PIC board, USB version and install MPLAB ID, before the assignment starts. The student has to take care of this herself/himself. A detailed guide how to  this is available.
Task Code: DA262
Number of students: 
12  (to get started, this is a new assignment)
Size (in hours):
40 hrs (not counting the abovementioned preparation)
Assignor: Loe Feijs
Learning Objectives

	Assignment Introduction:
The assignment introduces you to one of the classics of artificial intelligence (AI): the "minimax" algorithm. This algorithm is in the heart of computer implementations of chess, checkers, etc. and many other playful applications. 

Minimax comes from a development called "game theory", which has a serious  mathematical underpinning developed by Von Neumann and Nash (of the movie A Beautiful Mind). Game theory offers an alternative view on computation: not solving known but difficult calculation problems, but acting and decision making in a context of conflicting interests, competing strategies and incomplete information. Game theory can be used to play games, design auctions, design electronic trading agents etc. 
For this assignment you are asked to program the game of tic-tac-toe using the language C on a standard PIC board. You have to consider memory limitations and run-time efficiency.  You have to demonstrate that you master the algorithm and possibly one or more extensions like alpha beta pruning or transposition tables.

Target Competency Area(s), Learning Objectives and Level(s):
You will strengthen your computer programming skills, develop a better understanding of embedded systems, and develop a better understanding of artificial intelligence. You extend your vocabulary with game-theoretic terms, for example "zero-sum game".
The minimum level, awareness, is that you program a tic-tac-toe player that never looses and wins if possible. The second level, depth, is that you program a more difficult game or show fluency in applying algorithmic techniques such as alpha beta pruning and memoization. Even further, the level could be at identity building if you achieve depth, and moreover connect the game to another design context and to your personal interests.


Contents
	Learning Activities:
1. attend several lectures by the assignor on Minimax theory

2. create a Fibonacci program to test recursion and input/output

3. connect input output hardware, either 

· 1 switch + 1 led (simple), or 

· 9 buttons and 9 dual-colour leds (only if you solder well)
4. write a program checking illegal moves and final boards

5. write a working tic-tac-toe program using Minimax

6. implement extensions like alpha beta pruning
7. write a (2 page report including reflection
8. demonstrate your result and participate in group discussions

Deliverables:

source code + report + demo

List of Available Reference and or Background Materials:
nl.wikipedia.org/wiki/Minimax
w3.id.tue.nl/nl/de_faculteit/servicedesk/e_atelier/microcontroller
Assignor Information: Loe Feijs is professor Industrial Design of Embedded Systems. He studied electrical engineering and holds a Ph.D in computer science. He worked in telecommunication research (CSELT), telecommunication industry (PTI), in software research (Philips Nat Lab), in embedded systems (EESI), and in industrial design (TU/e). He was the director of the Eindhoven embedded systems institute. He (co-)authored several books on formal specifications and created mathematical theories of modular software design, such as (( calculus and relation partition algebra (RPA). Loe Feijs also likes hands-on work, witnessed by his 4D- sketching, Mondrian software and the assignment Timing Circuits. See www.idemployee.id.tue.nl/l.m.g.feijs/index.html
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