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On the Rellich type theorem for discrete Schrodinger operators on certain periodic graphs
and its applications for inverse problems
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Increasing stability in an inverse problem for some equations
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Approximate controllability of fractional diffusion equations by boundary and intrerior
control
1. Let us consider the following initial value/boundary value problem for the diffusion equation with

time derivative of order a € (0,1);

ofu+ Lu=f in Qx(0,7),
u=gqg on 00 x (0,7, (1)
u(-,0) = ug in Q.

Here Q denotes a bounded domain of R? and L is the symmetric and uniformly elliptic operator on it.
The fractional derivative J;* is defined in the Caputo sense;

¢
Ofu(x,t) == 1 ] /0 (t— T)*O‘%(xﬁ)dﬂ 0<a<l
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In this talk, we show the approzimate controllability of (1), that is, the existence of f or ¢ in appropriate

function spaces such that, for given u; € L*(Q), the solution u of (1) satisfies
u(-,T) —uillp2 o) < e
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On a class of multiple hyperbolic systems modeling the phase transformation kinetics

YiH: We discuss Cahn’s time cone method which models the growth process in phase transformation
kinetics. Cahn’s model is an integral equation, preventing us from smooth arguments for both forward
and inverse problems. To this end, we derive a class of multiple hyperbolic systems from the original
model. Especially, the integral terms in odd dimensional cases are completely eliminated. Thanks to this
reduction, dramatically fast forward solver is developed in practical spatial dimensions. Next, on basis
of the hyperbolic systems, we study several inverse problems of determining the nucleation rate or the

growth rate to establish the uniqueness and stability.



