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1) Purpose of the visit
The goal of this visit was joint work on a paper with the working title "Discrete Morse theory through matching theory" which connects discrete gradient vector fields on infinite locally finite simplicial complexes with matching theory on infinite graphs.
2) Description of the work carried out during the visit
During the visit we have thoroughly rewritten the paper and added some new results on cancelling in infinite complexes, in particular from the point of view of Morse matchings on the Hasse diagram. New implications on the topological side have been found and some existing results concerning  optimizing discrete Morse functions by cancelling have been expanded and improved. The results have been to a great extent written up and we expect that a final version of the paper will be ready within a month, at the latest. 
   
3) Description of the main results obtained

The relationship between discrete Morse theory and matching theory on Hasse diagrams is well known and has been widely studied and aplied for example for optimizing discrete Morse functions on finite complexes. On infinite complexes several interesting new features appear. In particular, a new kind of critical element, a descending ray, appears in this setting. During the visit, we have concentrated on the study of the relationship between critical cells and descending rays in the geometric setting, and counterparts of these in the setting of matchings on infinte Hasse diagrams. In addition, a new proof of a generalization of Forman's characterization of discrete gradient fields to infinite locally finite cell complexes was formulated, and several other results concerning discrete Morse functions on infinite complexes have been translated to the setting of Morse matching on infinite graphs. For example, a description of descending regions of  critical cells, and a characterization of discrete vector fields with proper Morse integrals was given.  
4) Future collaboration with host institution (if applicable)

There is an ongoing collaboration between the two groups which has already resulted in one published paper (R. Ayala, N. Mramor-Kosta, G. Jerše and J. Vilches. Discrete gradient fields on infinite complexes. Discrete Contin. Dyn. Syst. Ser. A 30 (3) (2011), 623–639) and other work in progress which will hopefully eventually also result in further publications. Our first plan is to finish and submit for publication the paper under work during this exchange. In the future we hope to find further applications of discrete Morse theory to the topology of infinite cell complexes, in particular to the study of ends of the underlying topological space, and to further clarify the interplay between descending (and ascending) rays and critical cells in the general case.         
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)
Desamparados Fernandez-Ternero, Gregor Jerše, Neža Mramor Kosta and Jose A. Vilches Alarcon: Discrete Morse theory through matching theory (to be submitted).


6) Other comments (if any)
In our opinion the visit has been very constructive and the paper under work has been substantially improved due to the possibility of working together and meeting daily withour hosts. 
