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Abstract

This article determines two learning-theoretic combinatorial parameters, the teaching di-
mension and the recursive teaching dimension, for various families of pattern languages over
alphabets of varying size. Our results and formal proofs are of relevance to recent studies in
computational learning theory as well as in formal language theory. This is an expanded and
corrected version of an earlier paper [Mazadi, Z., Gao, Z., Zilles, S: Distinguishing pattern
languages with membership examples. In: LATA (2014) 528–540].

Keywords. pattern languages; regular pattern languages; computational learning theory;
teaching; teaching dimension; recursive teaching dimension

1. Introduction

A pattern is a non-empty finite string of variable symbols and constant symbols, the
latter being chosen from a fixed alphabet Σ. Each pattern generates a formal language,
which contains all words obtained by replacing the variables in the pattern with non-empty
words over Σ [1]. Since their introduction by Angluin in 1980 [1], pattern languages have
continually served as interesting objects of study both in computational learning theory and
in formal language theory. A large variety of very recent studies include for example the
following.

(1) In computational learning theory: learning extensions of pattern languages [11, 12]
and novel models of learning pattern languages [10, 11].

(2) In formal language theory: embedding pattern languages into the Chomsky hierar-
chy [14, 21], the complexity of the membership problem for pattern languages [7? , 11, 20],
and decision problems on comparing pattern languages [9].

Pattern languages have also found applications in bioinformatics [2], for text editing in
automatic program synthesis [18], in database theory [3], and generally in pattern match-
ing [4].
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