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An image of a 3-by-4 
chocolate bar (n=3, m=4). 
This configuration is 
compactly described by the 
list of heights [3,3,3,3]  

Munch! is a two player, perfect 
information game. The game starts with 
a chocolate bar with n rows and m 
columns. They alternately take moves, 
where they chose a chocolate square 
that was not eaten yet, and munch all 
existing squares to the right and above 
the chosen square (including the chosen 
square). 

The game ends when one of the players 
chooses and munches the lower left 
square. It so happens that the lower left 
corner is poisoned, so player who made 
that move dies immediately, and 
consequently loses the game. 



Munch! (a prelude to HW4, Q4), cont. 
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An image of a possible 
configurations in the game. 
The white squares were 
already eaten. The 
configuration is described 
by the list of heights 
[2,2,1,0]. 

Munch! is a two player, perfect 
information game. The game starts with 
a chocolate bar with n rows and m 
columns. They alternately take moves, 
where they chose a chocolate square 
that was not eaten yet, and munch all 
existing squares to the right and above 
the chosen square (including the chosen 
square). 

The game ends when one of the players 
chooses and munches the lower left 
square. It so happens that the lower left 
corner is poisoned, so player who made 
that move dies immediately, and 
consequently loses the game. 



A possible Run of Munch! 

[2,2,1,0] [2,2,0,0] [2,1,0,0] [1,1,0,0] 

Suppose the game has reached the configuration on the left, 
[2,2.1,0], and it is now the turn of player 1 to move. 
Player 1 munches the rightmost existing square, so 
the configuration becomes [2,2,0,0].  
 
Player 2 munches the top rightmost existing square, so the 
configuration becomes [2,1,0,0]. 
 
Player 1 move leads to [1,1,0,0]. 
Player 2 move leads to [1,0,0,0]. 
 
Player 1 must now munch the poisoned lower left corner, and 
consequently loses the game (in great pain and torment). 

[1,0,0,0] 



Munch!: Winning and Losing Configurations 

[2,2,1,0] [2,2,0,0] [2,1,0,0] [1,1,0,0] 

Every configuration has at most n times m 
legal continuing configurations. 
 
A given configuration is winning if it has some legal  
losing continuation. 
  
A given configuration is losing if all its legal 
continuations are winning.  
 
This defines a recursion, whose base case 
is left to you to figure out. 



Winning and Losing Configurations, cont. 

[2,2,1,0] [2,2,0,0] [2,1,0,0] [1,1,0,0] 

A given configuration, C,  is winning if it has some 
legal  losing continuation, C’. The player whose turn it 
is in C will choose C’ for its continuation, putting the 
opponent in a losing position. 
  
A given configuration, C, is losing if all its legal 
continuations are winning. No matter what the player 
whose turn it is in C will choose, the continuation C’ 
puts the opponent in a winning position. 
 



The Initial Munch! Configuration is Winning 

We will show in class (on the board) that the initial 
configuration [n,n,…,n] in an n-by-m chocolate bar is 
a winning configuration for all n-by-m size chocolate 
bars (provided the bar has at least 2 squares). 
 
This implies that player 1 has a winning strategy. 
 
Interestingly, our proof is purely existential. We 
show such winning strategy exist, but do not have a 
clue on what it is (e.g. what should player 1 munch so 
that the second configuration will be a losing one?). 



Implementing Munch!  in HW4 
In HW4, Q4, you will be asked to write a Python 
program that will determine if a given configuration 
is a winning or a losing one.  
 
A first version will be recursive without 
memoization, and will be able to handle only very 
small values of n,m (in, say, one minute). 
 
A second version will employ memoization, and 
consequently be able to handle somewhat larger 
values of n,m in the same amount of time. 
 
A good sanity check for your code is verifying that 
[n,n,…,n] is indeed a winning configuration. 


