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Two different linear inverse problems are consid

tial-boundary problem for Laplace's equation (Pro

tion and Fourier method to a mixed ini
I).

Second is a source identification problem for he
observation data (Problem II). In the considered case the source density has the form £l)alth
where the function g(t) is given, and the function f(x) is to be determined.

Because both of the considered problems are classical ones, there exists multiple referent

We mention here only the closest to the considered topic
functional, which expresses unknowr
[2,[6]-[9]). Then, both problems are reduced (04
adjoint problems as follows:

the minimum of the residual 1 funetion through the soli

to corresponding adjoint problem, is used (

system consisting of mutually dependent direct and

Problem I. Residual functional is defined as

b b
i 5 1 [.g ,
(1(0, 32 7) — g(y)) dy = ;;‘ﬁ r#(s)ds — min,

i T0

J'HJ = %
0

coupled system of direct and adjoint problem is the following

Ugy + Uyy = 0,

Vg + Yyy = 05 (2, 9) € Q= (0,a) x (0,b)
oz, 0) =0, w(a,b) =0,
u(z,0) =0, u(x,b) =0
via,y) =0, w(0,4) =0,
3 ula,y) — ve(a,y) =10,
wg{0,357) — 0(0,) = 9(y):

Problem IT. Corresponding residual functional equals to
1 1
Jlf] = / (ule, T) — s () 2da + 3 / 2(2)dz — win,
i il

and necessary minimum conditions yields to the following system

.
wp = Au— ”2“;—3 J v, s)g(s)ds,
B 4
o=—0v, TEtE 0,T)

w(x,0) =0, w(zT)= Hu(zx, T) —w(z)), TE Q,
Vulz,t) = 0,Vo(a, () =0,z €I

Vu(l,1) + pu(l 1) =0, V(e t) + polz, t) =0, € Iy, o0=T 0k

The explicit formulas of the solutions are obtained by Fourier method when 2 isa#

Then the series are caleulated numerically. Computational experiments e pe

lar.
parameter ranges are established.

different type of syntetic data, and admissible
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Kamerical simulations have shown that the use of Fourier method is an efficient way to solve

Problem 1. We have a choice cither to use it directly ([1]) or o apply it with a guasisolution

Eoroach. It turns out that the use of small 8 > 0 leads to better results than those when we

Fourier method directly by taking B = 0. In addition, the case # > 0 lets us consider
o number of harmonics. We have determined more admissible values of main parameters

fich as & harmonic pumber and 2 regularimtinu parameter. It turns out that the most useful

gt for (3 15 above 10-15 — 107%, and one for M is 16— 18.

For Problem 11 the accuracy of the solution strongly depends on the behavior of the function

gif)- [n several cases & recovery of the unknown solution have heen obtained with machine
even if a regulm’lmtion parameter is equal to zero. Digcontinuous and oscillating
recovered with sufficiently accuracy as well.
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