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Recommendation for the habilitaton of Dr. Artur Jez 

This recommendation is written based mainly on the following documents: (i)the auto-
presentation of Artur Jez, which is part of the application for the habilitation degree at 
Warszaw university, in particular the classification of his journal and conference papers that 
are included in the application, (ii) I had access to all the papers that are included in th 
habilitation; (iii) further documents on percentages of contribution. 

Articles in journals and conferences. The published articles of Artur Jez are grouped into: 
(1) articles as part of the habilitation, and (2) other articles, again grouped into (i) connected 
with the PhD-thesis, (ii) research during PhD, but not part of PhD, and (iii) later publications 
that are not part of the habilitation. 

The papers in the group "other publications" are already impressive, and are accepted at top 
conferences like STAGS, MFGS, GSR. They show a broad interest in problems in theoretical 
computer science, and the results witness also a deep expertise in rather different techniques. 

Formal issues. The formal question about the percentage of contribution of Artur Jez to 
the 10 papers is easy to answer: He is the single author of 8 papers, and for the other 2 papers 
with coauthors, the coauthors attributed the major part to him. Another formal question, the 
number of citations of his papers, is not really relevant. The numbers are a bit low, but I am 
sure, that his papers have a high impact and the citation count wi l l grow in the future for the 
mentioned papers. 

Research and results connected with the articles that are part of the habilitation. These 
are 10 articles, conference and journal publications. The articles are accepted and presented 
at STAGS, ICALP, GSR, CPM, which are among the leading conferences in the field of 
theoretical computer science, and there is also one invited talk at DCT. 

The papers are in the field of theoretical computer science. The particular focus are words 
and trees, automata, compression and algorithms on the compressed data, and application of 
the methods and results to other related algorithmic questions. 

13.April.2015 

Department 12 
Informatik und Mathematik 

Institut fur Informatik 
Artificial Intelligence and 
Softwaretecfinology 

Prof. Dr. Manfred Scfimidt-ScfiauB 

Adress for visitors 

Campus Bockenfieim — Informatik-building 
Robert-Mayer-Str. 11-15 
60325 Frankfurt am Mam 

surface mail adress 
60629 Frankfurt am Main 
Germany 

Telefon+49 (0)69 798 28597 
Telefax 449 (0)69 798 28919 
schauss @ ki.informatik.uni-frankfurt.de 
www.ki.informatik.uni-frankfurt.de 

page 1 of 2 



Artur Jez put forward and developed a method which he called "recompression" and which 
turned out to be the key in improving several algorithms on words, and trees, and also sol
ving open problems. First he solved a question on acceptance of compressed words by com
pressed automata using the recompression method, then he applied it to several questions in 
algorithms for word equations and thereby designed the currently most efficient algorithms 
for checking equality of SLP-compressed words, and for fully compressed pattern matching. 
In particular he generalized recompression to trees and succeeded in designing an algorithm 
for context unification. This solved an open problem that is a natural generalisation of word 
equations and also settled a very sharp bound: it is in PSPACE. 

Another important part is the work on optimal compression, in the sense of findest smallest 
SLPs for words, and for finding smalles tiee SLP for trees, where he also succesfully applied 
his recompression method. 

The basic idea of recompression on words is very simple: iterate two steps: (i) compress all 
subsfi-ings ab using a new symbol c, and (u) compress subsequences of the same symbol 
a by a new symbol. Depending on the algorithmic problem, there are hurdles to overcome 
(like crossing) and designing the algorithm and to do tricky estimations of the algorithmic 
progress. Every such extra tool and supporting method was developed by Artur Jez in an 
optimal way and serving the purpose. 

To really asses the progress made by Artur Jez in his work, recall the history of word equa
tions. Makanin (1977) described an algorithm for solving word equations, with a complex 
description and also high computational complexity, which nevertheless was seen as a great 
success. Then progress was slow until W. Plandowski invented a new algorithm with a less 
complex description and running in PSPACE. Artur Jez described a new algorithm based on 
recompression and could give further insight and better algorithms for special cases. For sol
ving context unification, which can be seen as solving tiee equations, neither Makanin's nor 
Plandowski's algorithm could be adapted. Very recently, and as part of his habilitation, Artur 
Jez adapted his recompression method to context unification (tree equations), and showed 
decidability of it, thereby solved a long-standing open problem. 

Summary. Artur Jez developed a new method "recompression", and used and applied it in 
an excellent way to several hard questions in the field of words, automata, equation solving, 
and equations solving over frees (context unification). He developed it to a mastery and pro
ved several new results: complexity bound for algorithms, which are the currentiy best ones, 
and solved a 20-year old open problem. 
I am sure that he wil l be a sfrong and productive scientist in computer science also in the 

Recommendation. My recommendation is very positive: Clearly, his research and results 
are worth to award Artur Jez with the degree of habilitation (doktor habilitowany). 
Due to the development of a successful new method, the number of results, their depth and 
the impressing success of his method, I recommend the grade "summa cum laude" for the 
habilitation of Artur Jez. 

future. 
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