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1) Purpose of the visit

Continuation of the collaboration with prof. Herbert Edelsbrunner on extending persistent homology to a case of continuous maps. The main goal of the visit was to study how one can use ideas presented in the paper „The persistent homology of a self map” [1] not only to ordinary eigenspaces but also the genralized eigenspaces. Next goal of the visit was to work on the software used to compute the persistent homology for maps.    
2) Description of the work carried out during the visit

I have worked in the following directions during my visit: First I presented the possible approach in order to compute the persistent homology of generalized eigenspaces. The idea is analogous to the one presented in [1]. Instead of using the classical definition for the generalized eigenspace one can use a graph approach. The solution is to build the graph of the function and study projections on the first and the second coordinate. It is then possible to rewrite the classical definition for generalized eigenvectors assuming that the projection on the first coordinate is bijective. 

Another work carried during the visit was connected with the new method to compute the persistent homology of maps using the persistent modules approach. This approach is described in the papers [2], [3] and was presented during my visit by dr Primoz Skraba.

I also prepared the experiments for comparison of the persistent homology of ordinary and generalized eigenvectors for a toy-map examples. The map is known so one can see that the proposed approach shows expected behaviour. During that part I had to adapt the old software. Additionally new parts of the software were necessary to find the solution of generalized eigenvector problem.  

Finally we were discussing possibilities of using alpha shapes to speed up the computations. Current approach with Vietoris Rips complex is computationally not efficient for big data sets. It is not clear how one can directly adapt the alpha shapes, but we hope to use some of the ideas from [4] to find the link between Vietoris Rips, Cech and alpha shape complexes in the setting of persistence for maps.      
   
3) Description of the main results obtained


 The main result of my visit is the adapted and tested version of the software to compute the persistent homology of generalized eigenspaces. Additionally I improved software used in [1]. This is an important result, because one can study now the whole Jordan basis. It is the main goal of this research because one can characterize the linear maps by a Jordan form. Therefore our algorithm joins the Jordan decomposition theorem and classical persistent homology.
4) Future collaboration with host institution (if applicable)


 I plan future collaboration with prof. Herbert Edelsbrunner. I hope it will result in the paper continuing foundations presented in the [1].     
5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
 We are planning to write the paper describing new ideas in our research.     
6) Other comments (if any)
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