Chomp 2x2 Game Tree
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Chomp 2x2 Game Tree
Nodes and States
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20 game-tree nodes,
but only 5 unique P1 states +

5 unique P2 states
=10 unique game states



Chomp 2x2 Game Graph
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If we eliminate game-tree
duplicate states at each level
(a.k.a. ply, depth), we can
create a game graph with 12
nodes (including repeated
terminal states).



Chomp 2x2 Game Graph
Minimax Values
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Note that terminal game
values depend on who took
the last move (+1 = player 1
win, -1 = player 1 loss).



Chomp 2x2 Game Graph
Minimax Values
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If terminal values represent
player 1’s game value and the
game is zero-sum, then
player 1 and 2 play to
maximize and minimize,
respectively.



Chomp 2x2 Game Graph
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Optimal Play
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Best moves for each player are highlighted in red. Note
that, game-theoretically, a losing player doesn’t care
anymore. Practically, a losing player plays with the
“enough rope” principle: Draw the game out and create
opportunities for opponent mistake, i.e. “give them
enough rope to hang themselves”.



Chomp Properties

 Chomp has the property of being impartial.

— Impartial game: a game where

* the legal moves depend on the position, not which player is
the current player, and

* payoffs are symmetric.

— That is, the only difference between the players is who
goes first.

 Chomp is also symmetric on the board diagonal.

— Any game position has the same outcome (win/loss)
as the same position flipped diagonally about the
poison square.



Simplified 2x2 Chomp Game Graph

* Chomp states for the 2x2 game can be
represented as nonincreasing pairs of integers
indicating how many column remain to be
chomped in the rows starting with the poison
square row: 22, 21, 20, 11, 10, 00. (6 pairs)

* However, we can treat 20 and 11 as equivalent,
since these are symmetric with each other.

* Thus, the game graph for a impartial game can be
alternately built from the bottom up as follows...



Simplified 2x2 Chomp Game Graph
(cont.)

— 22 > 21 > 20

10

Note the absence of 11. Having 20 is

enough, since 11 is 20 diagonally

S OO flipped about the poisoned square.
While state 22 has 4 legal moves, only

3 are truly distinct and shown here.




Value of End Game State

for Current Player
I v
— 22 > 21 > 20

10
l Since the player faced with and
empty board can presume that
> OO the other player ate the
win poisoned square, this is a
winning game position. The
current player has won.




Value of All Game States

for Current Player
I v

win loss

22 > 21 > 20 wir

loss

In general: A playerisin a
winning position if there’s at
least one move leading to a
losing position for the other
player. A playerisin alosing
_ position is all moves lead to
win winning positions for the other
player. Working backwards from
the end of the game
(“retrograde analysis”) solves
each game position.




