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Flipping puzzle

The configuration of the flipping puzzle is a fixed 
simple graph S, together with an assignment of state 
0(white) or state 1(black) on each vertex of S. 

A move in the puzzle is to select a vertex s which 
has state 1, and then flip the states of all neighbors of s.



3

Example
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Equivalent configurations

Two configurations are equivalent if one can be 
obtained from the other by a sequence of moves.

Question: Determine the above equivalent 
classes (orbits).
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Vector representation of 
configurations

We use        to describe the configurations.
Example:
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Matrix representations of moves

Example:
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Matrix representations of moves

1=sl
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Group action
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Flipping groups
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Theorem (2008, Huang & Weng)

W is isomorphic to W/Z(W),
where W is the Coxeter group of the Dynkin 
diagram and Z(W) is the center.

Moreover, |Z(W)| is 1 or 2.
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Flipping group

Flipping group is 

“the reflection group on a graph”
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The graph with a long path 



13

We will determine the orbits for 
the previous graph. 

We need a nice basis to describe 
our result.
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Standard basis

where 1 is in the position 
corresponding to the vertex  s
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More setting
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Byproduct
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Surprising

Coxeter groups are very different according to 
different graphs,

but there are at most n-1 non-isomorphic 
flipping groups in the  2n  graphs that we are 
concerned.
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The Submodule U
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Simple Basis
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Simple Weight and Weight
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More Setting
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Three classes of subsets of {1, 2, …, n}
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The Orbits (Case 1)
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The Orbits (Case 2)
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The Orbits (Case 3)
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The Orbits (Case 4)
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The Orbits (Case 5)
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The End!
Thank You for Your Attention!

http://arxiv.org/PS_cache/arxiv/pdf/0808/0808.2 
104v1.pdf to get the preprint

http://arxiv.org/PS_cache/arxiv/pdf/0808/0808.2104v1.pdf
http://arxiv.org/PS_cache/arxiv/pdf/0808/0808.2104v1.pdf
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