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Preface 

One of the older and by now wel l -establ ished areas of theoret ical  

computer science is formal language theory. Roughly speaking i t  deals 

with f i n i t e  speci f icat ions of (possibly i n f i n i t e )  sets of s t r ings.  

The sets of str ings (cal led str ing languages) turn out to be useful 

for describing quite a var iety of phenomena in a number of d isc ip l ines  

of science such as for example l i n g u i s t i c s ,  computer science,enginee- 

r ing,  psychology and biology. However in many applications of formal 

language theory applying str ing languages was considered to be the 

f i r s t  step only, leading to a more general theory where sets of 

multidimensional objects,as well as various tranformations of them 

could be ( f i n i t e l y )  described and studied. Then for example various 

problems in data bases, semantics of programming languages, two- 

dimensional programming languages, data flow analysis or incremental 

compilers cal l  for f i n i t e  grammatical de f in i t ions  of sets of graphs, 

whereas various problems in picture processing and biological  pattern 

generation require f i n i t e  grammatical (or machine) descriptions of 

sets of maps. Extending the theory of formal (s t r ing)  languages to a 

theory of formal multidimensional languages is a very natural step 

from the mathematical point of view. 

Consequently there is a need, j u s t i f i e d  by both pract ical  and theo- 

re t ica l  considerations, to b u i l t  up a theory of languages able to 

accomodate structures more general than str ings - for example graphs 

and maps. Indeed various ef for ts  were made in this d i rect ion wi th in 

the last  10 years. However i t  is Clear that the theory avai lable 

(which we loosely refer to as "graph grammar theory" for h i s to r i ca l  

reasons) so far does not match the theory of formal s t r ing languages. 

One obvious reason for th is is that from the mathematical point of 

view the sets of structures l i ke  graphs and maps are i n t r i n s i c a l l y  

more d i f f i c u l t  to deal with than the sets of s t r ings.  However another 

reason may be that in spite of the genuine interest  in the topic 

there is a lack of concentrated e f fo r t  in bui lding up the desired 

theory, The "graph grammar community" appears to be quite scattered, 

not communicating well with each other and not communicating i ts  

f indings very well to the outside world. 

I t  was our perception of th is  lack of communication that gave us the 

idea to organize a meeting of researchers from very d ive rs i f i ed  areas 

of science who are ei ther act ive workers in the theory of graph 

grammars or have a genuine in terest  in th is area. This meeting took 

place in Bad Honnef, West Germany,in the f a l l  of 1978 and the present 
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co l lec t ion is a d i rect  consequence of this meeting. Not a l l  of the 

papers presented at the meeting appear in this volume: some of them 

were already committed somewhere else, others did not make i t  through 

the selection process. Also some papers from this volume were not 

presented at the above mentioned meeting, but in our opinion the i r  

inclusion gives a better view of the current state of ar t  in graph 

grammar theory. Of special character are the two f i r s t  papers of this 

volume together presenting a rather complete survey of graph gramma~ 

theory. They cer ta in ly  form a good start ing point for perusing this 

volume. 

In our opinion the meeting was successful in the sense that i t  ~ertain- 

ly broadened our understanding of what the whole area is about, as 

well as making most of the part ic ipants even more decided than before 

to devote the i r  s c i en t i f i c  ef for ts  to the further development of this 

well motivated and mathematically very challenging area. 

This meeting would not have been possible without the generous help 

we have received from 

Minister fur Wissenschaft und Forschung des 

Landes Nordrhein-Westfalen 

Deutsche Forschungsgemeinschaft 

Hewlett-Packard, Frankfurt 

Mathematischer Beratungs- und Programmier- 

dienst, Dortmund. 

We are very grateful for that. We are also very indebted to A.Poign~ 

for helping us so much in the organization of the meeting and edit ing 

this volume. Of course we are most grateful to a l l  the part icipants 

of the meeting for turning i t  into a week of very useful sc ien t i f i c  

and very pleasant personal contacts. 

V.Claus, 

H.Ehrig, 

G.Rozenberg. 
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