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Mainly we have two results. One is on the construction of moduli spaces over Casson handles
which are non compact smooth four manifolds. In general in order to construct moduli theory
over non compact spaces, there are two steps which should be done, where one is Fredholm
theory, and the other is transversality theory. For the former we have already done over
the Casson handles. During this research periods, we have constructed transversality
theory over the Casson handles by use of an approximation method. The other result is
to construct a globally analytic relation on the set of polynomial type partial
differential equations of two variables. It is given by use of a rough asympototic
comparison between positive solutions to different PDEs. In particular we have verified
that the relation is non trivial by analyzing the structure of the moduli space with
respect to the relation.
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