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 Poisonous Chocolate – An Investigation  

 

 

 

 

  

In this example, it could be deduced that the 1st player will always lose, no matter what they do. 

This is because when the piece of chocolate is split, the 1st player will receive two of the ‘safe’ 

pieces of chocolate. Then the 2nd player is able to split the last piece into two successfully eating 

the last ‘safe’ piece. From this it is possible to suggest that anyone who in their turn reduces the 

bar to 2x2 and passes back to other player, will kill the other player. 

Q1) Suppose the poisoned square is in the corner of an m x n bar of chocolate. Do you want to 

go first or second? Why? 

For this question I used the 3x3 bar of chocolate as a basis for further research into which 

position I would choose. I first tried all the possible starting positions for the first player to see 

which result in success. However, after examining multiple possibilities I concluded that there is 

no way for the 1st player to win in this example if both players play to win.   

 

 

 

 



Rebecca – 08/07/2020 
 

 

 

 

 

 

 

 

 

  

  

 

After coming to this conclusion, I began to wonder whether there was a correlation between 

how often the 1st player loses and the shape (and number of squares) of a bar of chocolate. I 

proceeded to do 1x1 and 4x4 to test my developing hypothesis: that when m=n the 1st player 

always loses. 

Winner = 

no’ 2 

After examining the results, I came to the conclusion that as long as the number of rows (m) is 

equal to the number of columns (n) the player who goes first will always lose. This could be due 

to the fact that if the shape starts off as a square than no matter what move the 1st person 

executes the shape will be converted into a rectangle. In turn, the 2nd player will pass the 1st 

player a square bar of chocolate knowing that when m=n the 1st player loses. 



Rebecca – 08/07/2020 
 

For example: 

- 1st player wins. 

 

  

However, this made me wonder what the outcome would be if the rows and columns were not 

equal (where m is not equal to n). 

- 1st player wins 
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- 1st player wins 

After evaluating these results, I then theorized that so long as the bar of chocolate begins as a 

rectangle (with the poisoned piece in any one of the corners) the 1st player will always win as 

they consistently pass a bar with equal sides to their opponent. So, in response to Q1) I would go 

1st if m is not equal to n and 2nd if m=n. 


