2020 2022

Mathematical analysis for fractional diffusion-wave equations and related
inverse problems

Liu, Yikan

2,400,000

In this research, qualitative properties of fractional diffusion-wave
equations were obtained on a more advanced level, and several inverse problems were solved in more
general settings from literature.

On qualitative properties of solutions, we focused on fractional wave equations which were not
well-studied previously, and concluded that they coincide with fractional diffusion equations in the
aspects of unique continuation and long-time positivity.
On related inverse problems, we also greatly improved preliminary results based on the development
of theory above and introducing new methods. First, we obtained the uniqueness on determining orders
only by the asymptotic behavior of solutions. Second, we reduced the necessary observation times
for proving the uniqueness of simultaneous determination of multiple unknown coefficients from
infinity to one. Third, for inverse source problems, we also succeeded in reducing the amount of
data and generalizing the assumptions.
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