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Before we start… 

•  A definition of a combinatorial game : 

Ø  two players 

Ø  playing alternatively 

Ø  no chance 

Ø  perfect information  

Ø  finite  

Ø  the winner is determined by the last move 
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Nim game and its prehistoric 
variants 
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Nim game 

•  Dates back to 1901 (under that name). 

•  Published in the Annals of Mathematics. 

•  The word “Nim” comes from the imperative form of 
the German verb “nehmen”: “nimm”. 
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•  Played with several piles of matches, 
each pile contains an arbitrary number of 
matches. 
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each pile contains an arbitrary number of 
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•  At each turn, a player chooses one pile 
and remove a certain number of 
matches: one, two, three… or the whole 
pile. 
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•  Played with several piles of matches, 
each pile contains an arbitrary number of 
matches. 

•  At each turn, a player chooses one pile 
and remove a certain number of 
matches: one, two, three… or the whole 
pile. 

•  Aim: take the last match(es).  
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The prehistory of Nim game 

  

13 



The prehistory of Nim game 

  

Luca Pacioli (1445-1517) 
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Luca Pacioli (1445-1517) 
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Luca Pacioli (1445-1517) 

  

Effecto XXXIIII : How to arrive at any number before your  
companion and not take more than a determined number.  
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Luca Pacioli (1445-1517) 

  

Effecto XXXIIII : How to arrive at any number before your  
companion and not take more than a determined number. 
 
Example: reach the number 30 by summing up, alternately, numbers  
between 1 and 6. 17 



Claude-Gaspard Bachet (1581-1638) 
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Claude-Gaspard Bachet (1581-1638) 
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Claude-Gaspard Bachet (1581-1638) 
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21 

Daniel Schwenter (1585-1636) 
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Daniel Schwenter (1585-1636) 



Jacques Ozanam (1640-1718) 

•  French mathematician, teacher, first popularizer of 
mathematics (so to speak).  

•  Author of mathematical recreations. 
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Conclusion 

34 

•  Nim game ancestors are part of “mathematical 
recreations”, a new literary and editorial genre that 
emerged in the 17th century. 

•  Particular solutions are provided (not general) with 
examples. 

•  The game spread thanks to many reprints of the 
books (especially Ozanam’s one). 



Dots and Boxes and other jeux de 
combinaisons of the 19th c. 
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DOTS AND BOXES 

 Dots and Boxes is also known as : 
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DOTS AND BOXES 
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•  Box It 

•  Squares 

•  Boxes (Kamertje verhuren (BE), Square (DE), Les petits 
carrés (FR)…) 
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DOTS AND BOXES 

 Dots and Boxes is also known as : 

•  Dot to Dot 

•  Box It 

•  Squares 

•  Boxes (Kamertje verhuren (BE), Square (DE), Les petits 
carrés (FR)…) 

•  Stake Your Claim 

•  Telitses (τελιτσες) 

•  and many others… 
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The original game/name… 
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The original game/name… 
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French arithmetician. 

He published a lot of 
works on arithmetics 
and its applications, 
such as recreational 
mathematics. 

EDOUARD 
LUCAS  

(1842 – 1891) 
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Le jeu de l’école polytechnique 

« nouveau jeu de combinaison assez original » 

« a new game of combination, quite original  » 

 
« Ce jeu nous a paru assez curieux pour en donner ici la 

description ; mais jusqu’à présent, nous ne connaissons pas 
d’observations, ni de remarques assez importantes pour en dire 

davantage. » 

« This game seemed curious enough to give the 
description here; but so far, we do not know any 

comments or remarks important enough to say more. » 
 

Récréations mathématiques, Vol. 2, 1883 
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La Pipopipette 

« La Pipopipette est un jeu fort original dont les combinaisons ne 
laissent rien au hasard et qui peut se jouer à deux, trois, quatre 

personnes ou plus. […] elle a été imaginée à l’École Polytechnique par 
plusieurs de mes anciens élèves de Spéciales. C’est donc avec toute 

justice que je suis heureux de leur dédier ce jeu. […] En la voyant, il 
s’écrieront : Ah ! saperlipopette ! Belle Pipopipette !  » 

 
« The Pipopipette is a very original game whose 

combinations leave nothing to chance and can be played 
by two, three, four or more people. [...] it was imagined at 

the École Polytechnique by several of my former students of 
Spéciales. It is with all justice that I am happy to dedicate this 

game to them. [...] On seeing it, they will exclaim: Ah! 
saperlipopette! Beautiful Pipopipette!  » 

 
Jeux scientifiques pour servir à l’Histoire, à l’Enseignement et à la Pratique du calcul et du 
dessin, 1889 
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La Pipopipette 

  

Overall view of the board (5 by 5) and detailed bars that connect two dowels. 
In: La Nature, n°853, 5 Octobre 1889, Nouveaux jeux scientifiques de M. E. Lucas 
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GERMAN PATENT 1899 
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GERMAN PATENT 1899 
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What about the theory? 
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La Pipopipette, theory 

« Sa pratique, quoique facile donne lieu à des surprises 
continuelles ; mais sa théorie n’est pas connue. Cependant 
nous conseillons aux nombreux amateurs, qui vont l’étudier 

et le propager, d’éviter avec soin la formation par 
l’adversaire de lignes en zigzag ou en marches d’escalier. » 

 

« His practice, though easy, gives rise to continual 
surprises; but his theory is not known. However we advise 
the many amateurs, who will study and propagate it, to 
carefully avoid the formation by the opponent of zigzag 

lines or steps. » 
Jeux scientifiques pour servir à l’Histoire, à l’Enseignement et à la Pratique 
du calcul et du dessin, 1889 64 



La Pipopipette, theory 

« Je n’ai pas assez pratiqué ce jeu pour pouvoir rien affirmer. Mais il 
me semble que, pour le second, la meilleure défense consiste à 
jouer les coups symétriques de ceux du premier joueur, tout du 
moins jusqu’à ce qu’on arrive à la fermeture des carrés. À ce 

moment, on devra parfois déroger à la règle ; mais le plus souvent 
elle assurera, je crois, le gain de la partie. » 

 

« I have not practiced this game enough to be able to say 
anything. But it seems to me that for the second, the best 

defense is to play the symmetrical moves of the first player, at 
least until we reach the closing of the squares. At this point, 
we will sometimes have to depart from the rule; but most 

often it will ensure, I believe, the win of the game. » 
L’arithmétique amusante, 1895, p. 204 (posthumous) 65 



La Pipopipette, theory 

•  Wilhelm Ahrens’ Altes und Neues aus der 
Unterhaltungsmathematik (1918) : 
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La Pipopipette, theory 

•  Wilhelm Ahrens’ Altes und Neues aus der 
Unterhaltungsmathematik (1918) : 
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La Pipopipette, theory 

•  John Holladay: “A Note on the Game of Dots”, 
American Mathematical Monthly, 1966 : 
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La Pipopipette, theory 

•  John Holladay: “A Note on the Game of Dots”, 
American Mathematical Monthly, 1966 : 
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Winning Ways for Your Mathematical Plays 

(1966-1982) 
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Other “Jeux de combinaisons” at 
the end of the 19th century 

  

76 



Le jeu militaire (Vol. 3, 1893)  
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Le jeu militaire 

 « Less difficult 
than chess, the 
‘Jeu militaire’ is 
among the most 
instructive ones, 
and deserves to 
be recommended 
as a very useful 
distraction for 
officers and non-
commissioned 
officer. »  
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Le jeu militaire 

 « Bonuses of 
hundred ‘francs’ 
are offered by the 
inventor to  the 
persons who will 
win as many 
games as himself, 
and bonuses of 
thousand ‘francs’ 
to those who 
would win more 
than half of 
them. »  
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Le jeu militaire: rules 
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Le jeu militaire: rules 

•  The army = black token (J1) 

•  The towers =  white tokens (J2) 

•  Aim of the army: not be blocked 
by the towers. 

•  Aim of the towers: block the 
army. 

•  Moves : the army(J1) can move 
one step in any direction. Towers 
can move only forward and 
laterally (one tower at a time). 
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Le jeu militaire 

•  Positions are numbered. 

•  Initial position: black on 2 and 
whites on 1, a and 3.  

•  Notation : 1a3 – 2  
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Le jeu militaire: example 1 
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Le jeu militaire: example 1 

•  White wins in two moves. 

•  (The 3rd tower can be anywhere on 
the spotted positions.) 
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Le jeu militaire: example 1 

•  White wins in two moves. 

•  (The 3rd tower can be anywhere on 
the spotted positions.) 

Ø  White plays the 3rd tower on the 
center (5) 

Ø  Black plays on 0. 

Ø  White moves the tower from 5 to 8. 
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Le jeu militaire: example 1 

•  White wins in two moves. 

•  (The 3rd tower can be anywhere on 
the spotted positions.) 

Ø  White plays the 3rd tower on the 
center (5) 

Ø  Black plays on 0. 

Ø  White moves the tower from 5 to 8. 

Notation:  179 - 8 
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Le jeu militaire: example 2 
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Le jeu militaire: example 2 

•  White wins in three or four moves. 
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Le jeu militaire: example 2 

•  White wins in three or four moves. 
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Le jeu militaire: “the game tree” 
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Le jeu militaire: “the game tree” 
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Le jeu militaire: “the game tree” 

  

 

 

« In few hours we can 
master the game, and 
win the prize of 
hundred ‘francs’ 
offered by the leaflet 
as many times as we 
want. But it’s about 
finding the address of 
the banker; this 
problem is more 
difficult than the 
previous one. » 
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Le fer à cheval (the horseshoe) 

  

The Horseshoe 
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Le fer à cheval (the horseshoe) 

  « The game is played by two players; 

each player has different colored 

tokens, white and black, for 

example. The two players alternately 

place their two tokens on an empty 

square, then, in turn, drag one of 

their pieces onto a neighboring 

position. The game is lost by the 

player who no longer moves any of 

his tokens and who has been 

blocked. »   The Horseshoe 
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Le fer à cheval (the horseshoe) 

 

 

Sixteen games are possible 

(each named by a letter): 
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Le fer à cheval (the horseshoe) 

 

 

Sixteen games are possible 

(each named by a letter): 

- in 1 game Black wins: G  

- in 2 games White wins: C and I 

- the other 13 games are draws. 
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Conclusion 

•  At the beginning of the 20th century the term “jeu de 
combinaison” has a proper definition (similar to 
“combinatorial game”). 

•  This part of the (hi)story is not very well known and is an 
alternative to the common Bouton-Sprague/Grundy-
Conway timeline for CGT history. 

•  But, it is still difficult – as for games in general – to trace 
back the origins of a mathematical analyze of a 
game… 

98 



Thank you for your attention! 
Any questions? 

lisa.rougetet@univ-brest.fr 
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