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ABSTRACT
The problem is addressed to what extent cooperating distributed (CD) grammar sys—
tems with metalinear components are more succinct than metalinear grammars when
describing metalinear languages. As measures of succinctness, the number of variables,
the number of productions and the total number of symbols are considered. It is shown
that CD grammar systems can achieve the best possible increase of efficiency compared
with metalinear grammars with respect to all the three measures and in case of almost
all derivation modes. Regarding the numbers of variables and productions, these re—
sults remain valid even in comparison with context-free grammars. Finally, the known
results for unrestricted context—free CD grammar systems in comparison with context—
free grammars are supplemented with respect to another derivation mode, namely the
full competence (sf—) mode.
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1. Introduction

Cooperating distributed (CD) grammar systems have been introduced in [3) as a
model of distributed problem solving. A CD grammar system consists of a finite
number of phrase—structure grammars which sequentially derive a common sentential
form. Typical cooperation protocols, directing when a single grammar (component)
of the system is allowed to start and may/should stop deriving, rely on either a pre—
defined number of derivation steps or the competence of the component on the current
sentential form. For example, a component which starts rewriting the sentential form
may be required to perform exactly, at most or at least k derivation steps, I: ξ I.
In the terminating (#) mode a component, once started, has to keep rewriting until


