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Plan of the talk:

0) What to do with combinatorial sequences?
1) What is the cogrowth sequence and why study it?
2) Recent results

Main thing to remember:  
We are only beginning to understand the subject!



Combinatorial sequences:

(my only sequence in OEIS)





Combinatorial sequences:









Christol’s conjecture:



State of the art:



Growth and cogrowth sequences



Growth sequences vs. cogrowth sequences

Observation:  growth sequence can be harder to compute than 
the cogrowth sequence (think matrix groups)

Note:  much more is known about the cogrowth sequence!



Examples:



Properties of growth sequences:



Properties of cogrowth sequences:



Open problems for cogrowth sequences:



Unitriagular group:



Cogrowth sequences of unitriangular groups:



New results



New results



Proof of Theorem 2



Understanding Theorem 1



Theorem 1 implies Main Theorem



Towards the proof of Theorem 1

[Martin Davis, Yuri Matiyasevich, Hilary Putnam and Julia Robinson, 1970]

Main idea:  embedding Diophantine equations into the cogrowth

https://en.wikipedia.org/wiki/Martin_Davis_(mathematician)
https://en.wikipedia.org/wiki/Yuri_Matiyasevich
https://en.wikipedia.org/wiki/Hilary_Putnam
https://en.wikipedia.org/wiki/Julia_Robinson


Towards the proof of Theorem 1



Dreaming beyond diagonals



Dreaming beyond diagonals



Thank you! 


