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SOLVABILITY OF THE FIRST BOUNDARY-VALUE PROBLEM FOR THE
HEAT-CONDUCTION EQUATION WITH NONLINEAR SOURCES
AND STRONG POWER SINGULARITIES

0. Yu, Chmyr UDe $17.95

By using the Schauder princple and the prineiple of contacting mappings, we sty the characer of
point power singulariesfo the solution o the gencrlized i boundary-aluc problem for he heat-

ability of the analyzed problem.

Introduction

There are numerous works dealing with the existence and behavior of solutions of linear and semilinear
parabolic equations on the boundary of a domain and a isolated points of this domain with generalized functions
given on the boundary (see, ... [1] and the references therein and (2, 3]).

ary were studied in [S]. Later, the investigations of nonlinear boundary-value problems for the heat-conduction
equa terms of generalized functions were coninued on the basis of the results of these studies Suffcient
condi
tion i the space of function with point singularities were esablished in [S]. The character of point singul
of the solution of his problem was analy

hether
conditions. The boundary-value problems for the heat-conduction equation with nonlinear boundary condi
were investigated in [7-11]. The well-posed solvability of the boundary-value problem for the heat-conduction
equation with nonlinear boundary conditions and measures as initial data was established in [11].

In (12, 13], the Cauchy problem for a nont equation was considered and the global existence
and blow-up of the solutions of this problem for  finite period of time were established. The critical exponent of
mﬂ!mauily separating the domains of existence and nonexistence of the global positive solution of the Cauchy

equations of linear €2.19. 10, 14]). It was shown that,
in some cass, the blow-aps may occr st isolaed pints oronly on the boundry o he domla, 1 1 known ths
d for the solution.

In the present paper, we study the fi for the h bounded
eylindrical domain n th presence of nonlinear oint sources. We prove the existence of a soluton oftis problem
in a class of functions with strong power singularities depending on the exponents of nonlinearity in the equation
and boundary conditions, including, in particula, the case of Fujita “eritical exponent.” To prove solvability, we
reduce this problem to the integral equation in a certain weight function space and apply the Sehauder theorem on
fixed point and the principle of contracting mappings.
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1. Basic Notation and Statement of the Problem

Let n € N, let €2 be a bounded domain in " with boundary § = 0 of the elass C*, let Q = 2 x (0.7],

et £ =5 (0.7), andlet 0 < T < 4.

We use the following notation:
lle = il = \| 3 I = il

is the Euclidean distance in B", P = (z.t), M = (y.7), P = (&.1),
(P.M) = |PM] = d(z. iy, 7) = IT =y T =71
isthe parabolic distance in R"*1, 7 i & multindex with components (1.....1,). 7 € Za. i = T, [nf =

o+ -+ 1 i the length of the multiindex 1, a

Let £ > 0 be a given number such that the surface S, parallel to the surface S belongs to the class €.
In what follows, we assume that &9 < 1. By 5(c) we denote an infinitely differentiable nonnegative function of
U o 71 0. o ey i B € ) we lsoduck  Nilion ¢ of .ok £ 6.7 st
0< oo(P.P)<1and

- a(IPP). |PPI<
o(P.P) =
4 |PP| 2 eo.

Let

D@ =C*@Q). DE=C*F). D@ =C*@).

D) a2
D'@) = {9 € D@: gz¢ liwr =0, k=01,

D°(%)

{»v € D(E);

Do@) =

and et v be the unit veetor o the outer normal to S.
Further, let (D°(E))" and (Dy(®))" denote the spaces of lincar continuous functionals on the spaces of
i Fe (D)

functions D°(E) and Dy(T)
on the test function ¢ € DO(E). and let (2, F), denote the value of F € (Do(T3))" on ¢ € Dy(S).

s

Assumption 1. Let (7,7) € . Aswume hat



