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This abstract describes work in progress. Bounded arithmetic has typically been done in the first
order context with numbers as the intended objects. In extensions to the second order context, finite
sets of natural numbers are also included as intended objects. Parikh (1973) originally developed
bounded arithmetic as a first-order theory. Buss (1986) extended this work and also introduced
second-order bounded arithmetic. Zambella (1996) and Cook (2002) have introduced modified
versions of these second-order systems. Skelley (2004) introduced a third-order theory, which
includes as intended objects the finite sets of finite sets of natural numbers. We extend this further
by allowing “bounded objects of finite type,” meaning that we consider all the finite types, but
restrict the objects to just the bounded (or finite) objects of this type. A major motivation for this
work is to provide a system in which the proofs of ordinary mathematics can be formalized in a more
transparent and natural manner. In particular, the type theory should provide a nice context for
formalizing finite combinatorics since it should be more straightforward to work with combinatorial
objects, such as graphs and set systems. It is expected that the type theory will correspond to
polynomial time, which is about the ideal strength for dealing with finite combinatorics, since
“constructive” proofs tend to correspond to polynomial time or weaker, and “non-constructive”
proofs correspond to polynomial time, plus some (apparently) non-polynomial time principle. We
also hope that this framework provides a nice basis on which to build weaker type theories that
correspond to complexity classes that are weaker than polynomial time. As the theory becomes
weaker, it becomes ever more convenient to be able to work more directly with the combinatorial
objects, rather than coding them as numbers (as would be done in the first order context). Another
possible use of this type theory is to provide a framework in which we could unify some of the results
from the first, second, and third order theories of bounded arithmetic. For each of theses theories,
a number of similar theorems are proved in analogous ways (for example the witnessing theorems).
It seems feasible that in this framework, or an extension of it, we could give one proof and then
note the results for various systems as relatively simple corollaries.
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