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Permutations
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12, 21 

123, 132, 213, 231, 312, 321 

1234, 1243, 1324, 1342, ...

ε



Patterns



Avoidance



“Original problem”



Running the algorithm



Use combopal.ru.is to 
draw

http://combopal.ru.is


Mechanical 
Mathematician

Takes about two minutes on this laptop



Pushing the boundary

(20 seconds)

One of the problems: Av(0132, 0213, 0321) 
Best known answer: Polynomial time algorithm



Pushing the boundary



Pushing the boundary



Successes
To run heavier 
computations we use the 
Garpur cluster 

Have automated about 
two dozen research 
articles 

Subsumed several previous 
algorithmic methods



Future
As part of his PhD thesis, 
Christian Bean developed a 
general framework to 
apply combinatorial 
exploration to 
mathematical objects 

Set partitions, 
polyominoes, trees, 
graphs, …


