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MULTIDIMENSIONAL WEAKLY SINGULAR INTEGRAL EQUATIONS
OF THE FIRST KIND WITH PARTICULAR OPERATORS

I.F. Asadullina
[

Counsider the following two-dimensional weakly singular integral equation of the first kind:
Ax =Kz + Rr = K,z + Kox + Kibz + Rx =y, (1)

= y(s,t) is a given 2m-periodic function, z = z(s,t) is the desired 2m-periodic function
(0 < s,t <2m). Here Kz = K;(z;s,t),

1 27 _
K\ (z;s,t) = —%/0 In [sin 27 z(o,t)do,
1o t—
Ky(z;s,t) = —%/0 In | sin —— x(s,7)dr,
1 27 27 _ t—
Kiy(xz;8,t) = —2/ / In|sin > |n|sin =" z(o,7)do dT
47 0 0 2

are weakly singular integrals understood as improper ones and R is a completely continuous oper-
ator.

Let us introduce spaces X and Y of the desired functions and the right-hand sides of the equation
as follows:

X ={x(s,t) € Ly : 3z, z}, € Ly},
Y ={y(s,t) € Ly: Jy}, € Ly},

where Ly = L,[0,27]*. The norms in these spaces are defined by the rule

lzllx = llzllz + [[2i]]2 + [[2¢ ]2y @ € X;
ylly = llylla + g2, y ey,

where
1/2

1 2w p2m )
el = (g | ] et Pds at)

is the norm in the space L,. In what follows, we denote by
1 27 27 ) .
cj(z) = —2/ / z(s,t)e‘“ksﬂt)ds dt, ze€L,, k,j=0,%1,...,
472 Jy 0

the complex Fourier coefficients of the function z € L, = L0, 27]2.
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