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INTRODUCTION RESULTS

Inverse problems for finding the coefficients of ODEs take place since very often in applied problems it is necessary to determine the properties Piecewise-constant basis
of investigated medium (thermal conductivity, resistance, geometric parameters etc.), which enter into coetficient parts of ODEs. However, in
many cases these properties are difficult to calculate directly, but thanks to additional information, when the task becomes well-posed, they
can be restored. Among such problems, we single out one where it is necessary to restore the diffusion coefficient of the parabolic equation in
the two-dimensional domain. We also consider this coefficient depends on only the solution itself, in [1] and other works one usually takes it
with space and time dependencies. As additional information, one can take observations of the solution in inner points of the domain through
whole time period. In this work, the numerical identification of the diffusion coefficient in the parabolic equation by the finite element method
performed by the FEniCS package and the dolfin_adjoint package [2].
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FORWARD PROBLEM VARIATIONAL PROBLEM

Define domain B Define residual functional as following [3, 4]
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Fp = {(z1,72) : 21 €{0,1}}, T ={(w1,22) : 22 € {0, 1}}. Je)=Y" /O ) /Q 5(a — @) (ul@, 1 €) — do (1)) dadt. Plecewise-linear basis

Consider the next boundary problem
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Numerical solution for the coefficient satisfies

(k@)%) = flx,t), €, 0<t<T, ¢’ = argmin J(c).

relp, 0<t<T, ALGORITHM

(e, t) =0, xely, 0<t<T,
. Define D as a thrust interval for k£ and divide it into N subinter-
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. Choose basis function ¢,, (u)

COEFFICIENT INVERSE PROBLEM . Initializec=¢’, j = 0and ¢ FUTURE RESEARCH
Find k(u) with additional condition

. Solve forward problem considering the from for k(u; ¢’) Further investigate the problem, particularly,
W@, t) = d(t), m=1,2,... M | e adding regularization,

e T P . Find VJ(¢7) e considering different model problems whith different
exact coefficient.

Define control c as a weight-vector for k(u) decomposition

. If max,, [V, J(¢’)| < € then exit, else go to the next step
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