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A formal language is called recursively enumerable if it is a recursively enumerable subset in the set of all
possible words over the alphabet of the language. Mathematical linguistics has characterized the family
of recursively enumerable languages by various grammars with a reduced number of nonterminal [J.
Dassow and G. Paun, Regulated rewriting in formal language theory. Berlin etc.: Springer-Verlag; Berlin
(GDR): Akademie-Verlag (1988; Zbl 0697.68067), Chapter 4]. In particular, the author characterized
the family by five-nonterminal scattered grammars [A. Meduna, Acta Inf. 32, No. 3, 285–298 (1995;
Zbl 0824.68070), Theorem 7]. This paper characterizes the family by scattered context grammars with
only four nonterminals. In addition, it characterizes the family by three-nonterminal scattered context
grammars starting their derivations from a word rather than a symbol.
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