Journal of Automata, Languages and Combinatorics 3 (1998) 1, 3-28
© Otto-von-Guericke-Universitdt Magdeburg

PATTERN CONTROL ON DERIVATIONS IN
CONTEXT-FREE REWRITING

PaoLo BOTTONI, ANNA LABELLA,
Department of Computer Science, University of Rome “La Sapienza”
Via Salaria 113, I-00198 Roma, Italy
e-mail: {bottoni,labella}@dsi.uniromal.it

PIERO MUssIO
Department of Electronics, University of Brescia
Via Branze 88, 1-25123 Brescia, Italy
e-mail: mussio@bsing.ing.unibs.it

and

GHEORGHE PAUN
Institute of Mathematics of the Romanian Academy
P. O. Boz 1-764, R-70700 Bucuresti, Romania
e-mail: gpaun@imar.ro

ABSTRACT

Starting from a grammatical approach to the task of producing variations of given mu-
sic themes, where the patterns of the obtained themes are prescribed in advance, we
define grammars with the derivation controlled by patterns. Usual context-free gram-
mars and pure context-free grammars are considered, with various types of control:
with patterns associated to each rule or only checking the last word in a derivation,
with one pattern in each case or with several patterns which have to be simultaneously
observed, etc. Mainly the generative power of the obtained grammars is examined.
Some open problems naturally occurring in this framework are mentioned. (An in-
triguing one concerns the question whether or not the hierarchy of languages obtained
as simultaneous interpretations of n patterns is infinite; we have only found that two
patterns are stronger than one.)
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1. Introduction

Many areas of the reality, irrespective whether they are of a “natural”, “social”, “tech-
nical”, or of another type, can be approached in a satisfactory manner by syntactical
means, hence by using tools provided by the formal language theory. However, “the
world is not context-free”. Working in a context-free manner is in general easier from
many points of view (decidability, complexity, the possibility of using derivation trees,



