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This research has established the reconstruction formula, the existence
theorem, and the identification theorem of an inverse problem of determining velocity field and
diffusivity from tracer data. In connection with this inverse problem, the research has deduced a
reconstruction formula of potential in an energy dependent inverse scattering, based on which it has

established the existence theorem of the potential in the reflectionless scatterin? with one bound
state. In addition, this research has studied an inverse problem to determine a nonlinearity of an
differential equation from blow-up time of solutions to the equation to establish a global existence
theorem for the inverse problem. A new general method on nonlinear analysis has been found by
making mathematical structure of these inverse problems clear.
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