Research in Logic, Institute for Humanities and Cultural Studies (IHCS)
Biannual Journal, Vol. 12, No. 2, Autumn and Winter 2021-2022, 193-211
Doi: 10.30465/1sj.2021.36251.1358

Bounded Model Theory and
its Applicationsto Bounded Arithmetic

Abolfazl Alam’

Morteza Moniri™

Abstract

Bounded model theory can be considered as part of first-order model theory, which
its aim is to study model-theoretic notions in a language consisting of an order
relation where all quantifiers are restricted to the bounded ones. One can apply
bounded model theory to study some problems in bounded arithmetic. Bounded
arithmetic can be considered as a sub-theory of first-order Peano arithmetic in an
extended language. Bounded arithmetic has some applications in computational
complexity theory. There are already some related bounded model-theoretic
concepts like bounded quantifier elimination and bounded model completeness
which has been applied to bounded arithmetic and complexity theory. In this article,
we review some known results and prove some new ones in bounded model theory
and use them to obtain certain results in bounded arithmetic and complexity theory.
In particular, we define the notion of bounded model companion and study its

relations to some fundamental problems in complexity theory.
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