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Field equations with nonlinear terms representing various self-interactions
were considered in homogeneous and isotropic spacetimes considered in cosmology, and the theory of
the well-posedness for initial value problems (unique existence of solutions, asymptotic behaviors
of solutions, and existence of blowing-up solutions) has been constructed. In the process, we
constructed linear and nonlinear estimates for partial differential equations in homogeneous and
isotropic spacetimes. Through this study, we characterized the effects of the expansion or
contraction of spaces using the theory of partial differential equations, and their effects on
behaviors of solutions of nonlinear partial differential equations.
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