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People may think that making 
your own artificial intelligence 
(AI) is difficult or technical. 
However, for certain tasks like 
playing a simple game, it is not 
hard to build your own self-
learning AI. What’s more, you 
do not even need a computer or 
electronic device to do this! 

A simple yet challenging 
game is the two-player game 
called Nim. In Nim, there are 
counters arranged in at least 
two piles. At each turn, a player 
chooses one pile and takes as 
many counters as they want 
from it. The player taking the 
last counter loses the game. 
The objective of the game, then, 
is to force your opponent to 
take the last counter. 

For example, suppose our 
Nim game has two piles, Pile A, 
containing four counters, and 
Pile B, containing three coun-
ters. A game may go like this: 
Player 1, starting first, takes 
one counter from Pile A. 
Player 2 takes two counters 
from Pile A. Player 1 takes all 
three counters from Pile B. 

Now Player 2 must take the 
last remaining counter from 
Pile A, losing the game. 

To create an AI that plays 
Nim, one first needs to figure 
out all its distinct possible 
states. In the game described 
above, there are 13 different 
states; thus, we require 13 con-
tainers, for example paper 
cups, each representing a dis-
tinct game state. Each cup 
would then contain every pos-
sible legal move that can be 
made from that particular 
game state; these can be repre-
sented by folded pieces of 

paper, each depicting a legal 
move that can be made at that 
game state. 

When it is the AI’s turn to 
play, a paper is drawn at ran-
dom from the cup represent-
ing the game’s current state, 
and the move depicted on that 
piece of paper is played. If the 
AI eventually wins, all the pa-
pers drawn are folded and put 
back in their respective cups. 
If the AI loses, however, all the 
papers except the one repre-
senting the last move are put 
back in their cup. However, if 
by doing so, a cup remains 

empty, then that paper is still 
put back in its cup, and the 
paper representing the 
game’s previous move is dis-
carded instead. 

It is a fascinating experience 
witnessing a ‘device’ that has 
no knowledge of the strategies 
of a game, eventually learning 
from its mistakes until it mas-
ters that game. I invite you to 
create your own AI and to expe-
rience this yourselves! 

 
Alexander Farrugia is a mathe-
matics lecturer at the University 
of Malta Junior College.

A screenshot of the ATARI computer programme ‘Matchbox Tic-Tac-Toe’, 
written in 1984 for ATARI computers by Joseph Hafner and published by 
ANTIC magazine. Despite a dismal record of two wins, four draws and 25 
losses, the artificial intelligence was starting to learn how to play 
correctly, as evidenced by the draw achieved in the 32nd game. For the 
author of this page, this game represents his first encounter with a self-
learning AI – he used to play this game when he was a child!

Create your own AI 
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• In 2017, DeepMind, an AI research lab serv-

ing as a subsidiary of Google, released a 
paper preprint describing AlphaZero, an AI 
that learns the strategies of three games 
(chess, Shogi and Go) by playing against  

itself. After training for a maximum of 34 
hours, AlphaZero managed to comprehen-
sively beat the best AI for each game at that 
point in time – Stockfish, Elmo and Al-
phaGo respectively. A newer version of  
AlphaZero was released by DeepMind in 
2022 that discovered a faster way to per-
form matrix multiplication. Also in 2022, 

another programme, muZero, was re-
leased by DeepMind that plays against it-
self to learn how to play chess, Shogi, Go 
and ATARI 2600 games without even 
knowing the rules of any of these games! 

 
For more science news, listen to Radio Mocha on 
www.fb.com/RadioMochaMalta/ 

The 13 possible states of our example Nim game, represented as 13 cups, each of which contain 
folded papers representing all the possible playable moves from that game state.

DID YOU KNOW?  

 
• The game of Nim is solved, that is, the best 

strategy for each player is known for any 
number of piles and for any number of coun-
ters in each pile. 

 
• There are several variants of Nim. In one vari-

ant, the player taking the last counter wins 
the game, instead of loses the game. In an-
other variant, each player must take counters 
from the pile containing the largest number 
of counters in that turn. 

 
• Chess is not a solved game. Although most 

chess experts agree that a chess game would 
end in a draw if both players play the best pos-
sible move at every turn, this has not been 
proven mathematically yet. However, chess is 
solved for positions having up to seven pieces. 

 
• Game-playing AIs aid in discovering innova-

tions in other fields of AI, especially those 
utilising reinforcement learning, such as nat-
ural language processing and robotics. 

 
For more trivia, see www.um.edu.mt/think  

MYTH DEBUNKED 

Is AI a recent 
academic 
discipline? 
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Contrary to what people may 
think, AI has been around for 
decades.  

The April 1984 edition of 
ANTIC magazine (a copy of 
which may be found at 
https://www.atarimagazines.
com/index/index.php?issue=
v3n1) featured an ATARI com-
puter programme, written by 
Joseph Hafner, that imple-
mented a self-learning AI play-
ing Tic-Tac-Toe. 

This AI, originally devised 
by Donald Michie in 1961, was 
called MENACE, short for 
‘Matchbox Educable Noughts 
and Crosses Engine’. MENACE 
used 304 matchboxes to repre-
sent every state of the game. 
Each matchbox contained dif-
ferently coloured beads that 
were drawn at random to rep-
resent the move that the AI 
should make. The AI learned 
the best moves by being en-
couraged to replay winning 
moves and avoid losing moves 
– this technique is called rein-
forcement learning. 

This shows that AI has been 
around for quite a long time; 
indeed, AI was founded as an 
academic discipline in 1956. 
Moreover, in 1950, Alan Turing 
devised a test for machine in-
telligence, aptly called the Tur-
ing test – that’s even before AI 
was officially a field of study! 

Incidentally, in 2015, Matt 
Parker and his team recreated 
the original MENACE, with 
matchboxes, beads and all, at 
the Manchester Science Festi-
val. After losing a consider-
able number of games, the AI 
learned the correct strategy 
and soon after became un-
beatable.  

A video of this event may be 
found at https://youtu.be/ 
R9c-_neaxeU, where many  
details are elucidated.


