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Statement of the problem

We consider
6 o "Oh N (MyBh o T (1)
u(o,t)=7 (), u(x.,) =go(y), t D 2
u(x,t)=0, x 1[0,/] 3)
where ¢ N 5 T . In this problem, it is required tind
u(€,r) = w(t),t >0, (4)

andthen calculate the functiod o satisfying (24) under condition that instead of

exact values of (O)h"Q0 we are given some approximationsh"Q and an error level

1 T suchthat
max{”%ﬁ“ﬁ(}”sugn_80”} <o
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Basic assumptions

Presumehat / (t), g(t)I C(O,T) fdr 10 and thert!exidt,, m, m,

()] < Mye™" and |g(1)] < Mae™' for all t € [0,T] for any T > 0.

and there existv  Ttand | rsuch that for anyoN Thband anyd Tt
H()s 0Q

All functions satisfy thd®irichletconditions for o~ [Ty for anyT > 0
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Research direction are

A to reducethe inverse problem (1)-(4) to integral equation that
describedthe explicit dependenceof the unknown boundary
function¢ O on the knowninitial data (via the directandinverse
Laplacgransformg;

A to develop numerical method for solving the resulting integral
equation;

A to compare the obtained boundary functian (0) with test
function;

A to calculated (ahd) based oriQ and  via proposed scheme
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Mathematical modelling

We considethe directproblem, assumingthai(Jl) [ 6 is known

6 ¢ C@Yhov (mrBho m (5)
u(o,t)=7 (), u(et) =m(t), t D (6)
u(x,t)=0, x 1[0,/] (7)

The Laplace transford air) of the solution tothe direct problem (5)(7) has the
following form:

G(X’p):/__(p)sh(\/va(ﬁ- ) S /P TAN PR PN T
ea) WP PE S g e P

Usingthe Mittag¢Lefflertheorem on the expansion of functions in series of simple
fractions andhe Cauchyheorem, we obtain

~ _walox 2= 5 (-1)" 8pn(/ -x)6 p
u(x p)=/ (A=~ < J(Aa S0
p+ /2
& ()X 2p)a (D gndeme, b 4Tz 1 a0 Doxd P
¢ p Zon & +(|;+an2,02 op.S2n-1 gﬂ ¢ 2 a(2n- 1)°p?
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The Heat Transfer Integral Model

Applyingthe inverse Laplactansform and usinghe convolution theoremwe

obtain t 22
.(: + . 3 X~~ -nz a(t't)
u(x, t) = szaa ( 1) 1nsmgeﬂoﬂf (He ! d ¢
A c { +,

c” W E(‘: € \0 — ()

- +— ° QO /b Q

= €O & T T

T . < CE W _

s oo OE(! = P ) ot m ¢ ot

e p /b

Substituting the valuesy = X, into this relation we obtain the integral equation.

To develop the computation scheme, we approximate the integral equation as the
truncatedseries.
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Numerical method involves

A Choosahe number of termd\,M, L in the truncated series.

A Find the regularized solution 6 with fixed Nfrom the equation
b6 o trtet (G o t« 1t Yo tar)et Qo

A Calculatethe values by formula

D, :nax‘am CEXH @ O RE ) ds g

ti[0.T]

Theiteration process is stopped whes achievedhe minimizedquantity
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Numerical experiment

ASoIving the direct problem (%)) with the test values (0) and] (0)8
A Simulating the dat&Q®

A Modellingof thevalues » ,"Q atthe each poindb Q p — bythe
formulas

e « Qi M Q Qi h Q pl p

\\\\\\

ATherequiredvalueg  arecalculated by using theroposed scheme.
A Comparison the numerical solutions with [ (0)

AThe values[ is substituted into (5)(7) and the functior® o is calculated.
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Computational results

Function r).l[t} Error function A(t)
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FIGURE- 1.-Comparison-of-the numerical solution-y . (7) to-the-integral-equation with-the test-values- %/ ( (.t ) = W(f ) -
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Computational results

OExact solutioé the numericalsolution to the direct problem (5(7).
G wS 3dzf | NAd-tReRuntercdl saliitfor? ty thénverseproblem (1)-(3).




