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Introduction
Goal: What number of coloring changes is sufficient to make it synchronizing?

● Examples of graphs, for which that number is big.

● How big that number can be for a graph on n vertices - upper bound.



Graphs and Automata



Synchronizing automata



Motivation
When graph has a synchronizing coloring?

Road coloring theorem: 
A graph has a synchronizing coloring if and only if it satisfies those two condition.

1.    Graph has a unique reachable sink component.

2.    Graph is aperiodic (primitive) - the gcd of lengths of all its cycles is equal to 1.

Problem:
What is the number of changes, that is sufficient to transform any random coloring 
to a synchronizing one?



Coloring change

Not synchronizing Synchronizing



Problem formulation



Experiments
Simple enumeration of graphs for k = 2 up to 6 vertices gives us: 



Experiments
Simple enumeration of graphs for k = 3 up to 4 vertices gives us:



Experiments
Enumeration of graphs up to n=10 for k=2 and to n=7 for k=3 gives: nothing new...



Experiments
It is easy to guess the next one.
This is the graph of d-dimensional
hypercube with loops.



Cayley graphs



Hypercube graphs



Hyperprism graphs



Symmetric group graph



Determining synchronization



Upper bound



Summary


