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AN INVERSE PROBLEM FOR THE HEAT EQUATION WITH CAPUTO FRACTIONAL
DERIVATIVE

Daurenbek SERIKBAEV!¢, Niyaz TOKMAGAMBETOV??

1,2 Institute of Mathematics and Mathematical Modeling, 125 Pushkin str., Almaty, 050010,
Kazakhstan
12 A]-Farabi Kazakh National University, 71 Al-Farabi ave., Almaty, 050040,
E-mail: “serykbaev.daurenbek@gmail.com, btokmagambetov@math.kz

In this paper we consider an anomalous diffusion equation with nonlocal integral boundary
conditions. An inverse determination problem of the temperature distribution and the source
term is considered. The inverse problem is to be well-posed in the sense of Hadamard whenever
an overdetermination condition of the final temperature is given.

The purpose of this contribution is to study an inverse problem for the anomalous diffusion
equation (see [1])

DS, u(z,t) + D Dy ulz,t) = f(z)

a4,z
where 0 < 8 < 1,1/2 < a < 1,(t,z) € (0,+00) X [a,b]. The problem of determination of
temperature at interior points of a region when the initial and boundary conditions along with
diffusion source term are specified are known as direct diffusion conduction problems. In many
physical problems, determination of coefficients or right hand side (the source term, in case of
the diffusion equation) in a differential equation from some available information is required;
these problems are known as inverse problems.
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In this talk, we discuss some geometric eigenvalue and norm inequalities for the logarithmic
potential and Riesz potential type operators. In this case, the main reason why the results are
useful, beyond the intrinsic interest of geometric extremum problems, is that they produce a
priori bounds for spectral invariants of operators on arbitrary domains. We demonstrate these
in explicit examples. We also discuss nonlinear analogues of these problems related to the
multidimensional MEMS type problems. This talk is based on our joint papers with Kalmenov
T Sh., Kassymov A., Rozenblum G., Ruzhansky M., Sadybekov M. and Wei D. [1]-[6].
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