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ABSTRACT

The class of regular languages can be generated from the regular expressions. These
regular expressions, however, do not themselves form a regular language, as can be seen
using the pumping lemma. On the other hand, the class of enumerable languages can
be enumerated by a universal language that is one of its elements. We say that the
enumerable languages are reflexive.

In this paper we investigate what other classes of the Chomsky Hierarchy are re-
flexive in this sense. To make this precise we require that the decoding function is
itself specified by a member of the same class. Could it be that the regular languages
are reflexive, by using a different collection of codes? It turns out that this is impossi-
ble: the collection of regular languages is not reflexive. Similarly the collections of the
context-free, context-sensitive, and computable languages are not reflexive. Therefore
the class of enumerable languages is the only reflexive one in the Chomsky Hierarchy.

In honor of Roel de Vrijer on the occasion of his sixtieth birthday

1. Introduction

Let T ⊆ P(Σ∗) be a class of languages over an alphabet Σ. Let (C, U) be a couple
of languages such that the words of U are pairs c • w with c ∈ C and w arbitrary.
Define, for c ∈ C,

Lc
U = {w ∈ Σ∗ | c • w ∈ U}.


