Report on the Research Visit of

Victor Mitrana

in the SZTAKI, Centre of Excellence in Information Technology, Computer Science and Control, ICA1-CT-2000-70025, HUN-TING project, WP5, as a visiting professor.

The visit took place in the period September 1 - October 31, 2002.  

During this period, the following activities have been accomplished:

As a direct continuation of my previous cooperation with researchers from SZTAKI (I visited several times SZTAKI since 1996 and have several papers in collaboration with researchers from the Research Group on Modelling Multi-Agent Systems), this visit was  mainly intended for working on developments in automata systems and networks of language processors, distributed and bio-inspired models of language.

An entire theory has been developed for CD (cooperating/ distributed) and PC (parallel communicating) grammar systems in the last 12 years. In spite of this notable development, a very little has been done  with respect to automata systems working under similar strategies. On one hand, this might lead to characterizations of the languages generated by CD and PC grammar systems in terms of automata systems. On the other hand, the automata systems present their intricate interest, since in many respects we are dealing more with accepting processes than accepting ones. 

Together with the Erzsébet Csuhaj-Varjú and György Vaszil from the aforementioned research group, we have already introduced and investigated systems of pushdown automata working in parallel and communicating by means of their pushdown memories. One goal of this stay was  to define  and study a system of pushdown automata whose working mode is very close  to that of CD grammar systems. Such distributed pushdown automata systems should be systems consisting of several pushdown automata which work in turn on the input string under protocols and strategies similar to those in which CD grammar systems work.

Another related problem is to extended systems of automata to systems of transducers which are widely used in computational linguistics. A first approach is to extend the parallel communicating finite automata systems to systems of finite transducers working in parallel and communicating either by states or by output tapes.

A joint research paper with Erzsébet Csuhaj-Varjú and György Vaszil about distributed pushdown automata systems has been written. We defined distributed pushdown automata systems which are systems consisting of several pushdown automata which work in turn on the input string under protocols and strategies similar to those in which CD grammar systems work. This  paper accomplished  one item  from the previously accepted workplan. The paper is in the submission stage. The results obtained in this direction suggest a further work in the aim of a better characterization of these systems.

Another joint research paper with Erzsébet Csuhaj-Varjú has been started.  It considers parallel communicating finite transducer systems. An abstract of this work has been accepted for presentation in CLIN'02 (Computational Linguistics in the Netherlands 2002). The paper is in progress.

Another goal of this stay was to investigate more deeply the computational power of networks of evolutionary processors, which is a concept derived from  another one defined by Erzsébet Csuhaj-Varjú.  These devices seem to have interesting computational capabilities since they turned out to be able to solve computationally intractable problems in polynomial time. This  joint work with Erzsébet Csuhaj-Varjú is about to be finished. It deals with so-called hybrid networks of evolutionary processors which are proved to generate all recursively enumerable languages, that is they are computationally complete. Some surprising results regarding the small size of these systems were obtained. These results might be viewed as  further arguments for investigating  theoretical models of computation in connection with nanotechnology.  This work accomplishes another from the previously accepted workplan.

I also delivered a lecture with the title "Networks of Evolutionary Processors" in which I presented very recent results about the generative capacity and computational power of these devices.

Again, it seems that further joint works will emerge in the near future since we identified some new and interesting research directions in this area which suggest some hints for concrete technological implementation and thus significantly contribute to the development of the current active area of unconventional computational models.

It is worth mentioning that I had the opportunity to discuss with other researchers who visited SZTAKI during my stay and I has already started some joint work with some of them.

In conclusion, I appreciate that my research stay  was scientifically successful and socially pleasant 

for both parts.
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