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Solving the boundary value problems of the heat equation in noncylindrical domains degen-
erating at the initial moment leads to the necessity of research of the singular Volterra integral
equations of the second kind, when the norm of the integral operator is equal to 1. The paper
deals with the singular Volterra integral equation of the second kind, to which by virtue of
‘the incompressibility’ of the kernel the classical method of successive approximations is not
applicable. It is shown that the corresponding homogeneous equation when |A| > 1 has a con-
tinuous spectrum, and the multiplicity of the characteristic numbers increases depending on the
growth of the modulus of the spectral parameter |A|. By the Carleman-Vekua regularization
method [1] the initial equation is reduced to the Abel equation. The eigenfunctions of the equa-
tion are found explicitly. Similar integral equations also arise in the study of spectral-loaded
heat equations [2].

When solving model problems for parabolic equations in domains with moving boundary
the singular integral equations of the following form arise:

() — A / K(t,r)p(r)dr = f(t), ¢ >0, (1)
0
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The kernel K (¢,7) has the following properties:

1) K(t,7) > 0 and continuously at 0 < 7 < t < +00;

2) limy .y, [y K(t,7)dr =0,t0 > > 0;

3) lim; fot K(t,7)dr =1, limy_ 1 f(f K(t,7)dr = 1.

The kernel K (t,7) is summable with weight function ¢~1/2,

PrOBLEM. To find the solution ¢(t) of integral equation (1) satisfying the condition v/ -

@(t) € Loo(0,00) for any given function v/ - f(t) € Lo (0,00) and each given complex spectral
parameter \ € C.

The following theorem holds.

THEOREM. The nonhomogeneous integral equation (1) is solvable in the class v/t - p(t) €
Loo(0,00) for any right-hand side \/t- f(t) € Loo(0;00) and for each |\| > 1. The corresponding
homogeneous equation has (N1 + No + 1) eigenfunctions
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and the general solution of integral equation (1) can be written as
At (- 7) ok
t)y=F(t — ———= |F(t)d t
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and the function V/t - exp{—t/(4a%)} - f2(t) € Loo(0,00) is defined by equality

fa(t) = f(t) + A/O r(t,7)f(7) dr.
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