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Abstract. In bounded arithmetic, a host of theories have been devel-
oped and which correspond to complexity classes within the polynomial
hierarchy and below polynomial-time (see [1] for an overview). Recent
research has tried to characterize the provably total NP search problems
in such theories, where a total NP search problem is provably total in a
theory T if it can be formalized in the language of T" and T can prove
that, for each instance, there exists a solution to the search problem. For
example, Buss and Krajicek [2] showed that the class of provably total
NP search problems in a certain bounded arithmetic theory (denoted Ty
in [3] and TV" in [1]) is characterized by PLS [4]. Further characteri-
zations for theories above T3 were later discovered. To the best of our
knowledge, no such characterizations are known for the theories below
Ts until this work.

Given a class S of provably total NP search problems for some theory,
the general aim of our research project is to identify some specific prov-
ably total NP search problem class (usually defined via some specific
combinatorial principle) which is complete within S under AC°-many-
one reduction; completeness should be proven using AC°-reasoning only,
i.e. formalizable in VO (see [1]). For example, it was shown by Cook and
Nguyen [1] that PLS, where the neighborhood function and the initial
point are given by AC°-functions, is complete in the above sense for the
class of provably total NP search problems in T.

For the theory related to polynomial-time, we identify the search problem
class Inflationary Iteration (IITER) which serves our above described
aim. A function F' (defined on finite strings) is inflationary if X is a
subset of F(X) (under the natural identification of strings with finite
sets). An IITER principle is defined as a special case of the iteration
principle [5], in which the iterated function has to be AC°-computable
and inflationary.

Cook and Nguyen [1] have a generic way of defining a bounded arith-
metic theory VC for complexity classes C' below polynomial-time. For
such theory VC, we define a search problem class K PT[C] which serves
our above described aim. These problems are based on a version of Her-
brand’s theorem proven by Krajicek, Pudldk and Takeuti [6].
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