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ON AN INTEGRAL EQUATION OF THE THERMAL PROBLEM WHEN
THE BOUNDARY IS MOVING BY LAW OF t =z’
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In the report it is shown that the homogeneous Volterra integral equation
of the second kind, to which the homogeneous boundary value problem of heat
conduction in the degenerating domain is reduced, has a nonzero solution.

We consider the first boundary value problem of heat conduction in the
degenerating domain when the boundary of the domain is moving with
variable speed): In the domain G = {(z; t): t>0, 0<z< Vi) to
find a solution to the heat equation

ou 0%
5 =% 52 (1)

2’
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satisfying the boundary conditions:

u(z, t)],o =0, u(z, t),—z=0. (2)

Such problems in the domain @ = {(z; t): t>0, 0<z< t} are
investigated in works [1-3].
Tnvestigation of the boundary value problem (1)-(2) is reduced to study

of an integral equation:

w(0) - [ K 7) virydr =0, 3)

where
_ 1 [VitvE (VE+ V)
Mo = arm { T (“4%—7)) ’
Vi-vr (Vi)
e ()}

In equation (3) we introduce a new function
o) = VEu(t) € M(Ry), where M(Ry) = Log(Ry) [ | C(R4);

and consider integral equation (3) with a real parameter A

() — A / Vi k(tT)(r) = 0. (4)

Following [4] we denote by A the set of positive numbers A, by 3 the set of
numbers s < —35 and by C,(R;) Banach space of functions o(t) € C(Ry),
with finite norm

loll, = max [t7¢(t)|, ~ = const.

The following theorem holds.

Theorem. For all A € A there is a number s such that the functions
o(t) = Ct*, where C = const in the space C_s(R,) are eigenfunctions of
equation (4). In the space C_4(Ry) all cigenvalues of equation (4) are simple.

From the theorem it follows that for A = 1 equation (4) has eigenfunction

¢(t) = C = const, and initial equation (3) has eigenfunction ¥(t) = —=.

Vi
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TPAHMYHOE VIIPABJIEHME CMEIIEHUEM HA OTHOM KOHIIE
CTPYHBI U UHTETPAJIBHBIM CMEIIEHMEM HA JIPYTOM KOHIIE

AX. ATTAEB
HUTIMA KBHI[ PAH, Haupunk, Poccist

E-mail: attaev.anatoly@yandex.ru

B JaHHoOM JIOKJIa/1e 6yﬂ,(‘/l‘ pacemaTrpuBaThCid 3a/jlavda ylnpaBpJeHnsd KoJieHa-
HHSIMU Ole()MCpH()ﬁ ynpyrofz‘l CTPYHDBI JUIAHDBI [ B Tedenue IpoMeKyTKa Bpe-

MEeHU T, olnucbiBacMbie ypaBHeHueM
Ugpy — Ut = 0

& npsivoyroabiiike Qp = [0 <z < x [0 <t < T).
Ha JIeBOM KOHIIE CTPYHbI 33/1a€TCsl ylpaBJIeHie CMeHICHneM w(0,t) = u(t),
£pOME TOTO, HA TPABOM KOHIIE CTPYHbI 38/[aH0 HEJIOKAJILHOE YCJIOBHE ¢ HHTC:

TpaJibHbIM cMmeleHueM

u(l,t) + )\/u(é,t)dé = v(t), \ = const.
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