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A Type-theoretic Proof of the Decidability of
the Language Containment between Context-free
Languages and Superdeterministic Languages

TakESHI TSUKADATHT2 and Naokr KoBavyasaif!

The language containment problem, which asks whether Ly C Ly for given
languages L1 and Lg, is an important problem in the field of formal language
theory and has a variety of applications including program verification. One of
the strongest result about this problem is the decidability for the case where
Ly and Ly are context free and superdeterministic languages respectively, orig-
inally proved by Greibach and Friedman. In this paper, we give a new proof
of the decidability, inspired by Kobayashi’s type-based approach to language
containment problems. The new proof has the following advantages. (1) The
key notions and lemmas in the proof are well-known ones, such as subtyping
and Pumping Lemma. (2) We can apply well-studied techniques for efficient
typability checking. Furthermore, our proof is the first application of the type-
based approach to the inclusion between non-regular languages and it seems

applicable to other cases.
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