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Let us denote Ey, Fy are real Banach spaces, u = u(t), f = f(t) are functions of nonnegative
real argument ¢ and with values in F; and Ej respectively. Let us consider integral equation

Bu—gx* Au="f. (1)

Here B and A are closed linear operators from E; to Fy at that D(B) = D(A) = E; and
D(B) € D(A), kernel g(t) is numerical function. It is assumed that the operator B is Fredholm,
i. e. R(B) = R(B) and dim N(B) = dim N(B*) = n < 400, and the function g(¢) has a null of
order r at t = 0.

For example, next boundary value problem can be reduced to this integral equation

t

(A—a)go(t,f)—1—/(25—7)5@%(7, T)dr = f(t,7),t> 0,2 = (21,...,2n) € ©(t,T)];co0 = 0,
0

where 2 is domain of RY with boundary 9 of C* class, constants o and /3 are not equal to
zero. In the case of N = 3, this boundary value problem describes the low-frequency electronic
(ionic) magneto-acoustic oscillations in an external magnetic field [1].

Using the method of fundamental operator-function of degenerated integro-differential
operator in Banach spaces [2| we have constructed generalized solution of integral equation (1)
in the class of distributions with left-bounded support proved its uniqueness. We have shown
the connectivity between order of generalized solution singularity [3] and order r of function
g(t) null at point ¢ = 0. Also we have obtained the conditions at which the order of singularity
of the generalized solution is equal to zero, it means that generalized solution coincides with
the continuous (classical) solution of integral equation (1). Abstract results are illustrated by
the example of boundary value problem in plasma physics.

REFERENCES

1. A.G. Sveshnikov, A.B. Al’'shin, M.O. Korpusov, and Yu.D. Pletner Linear and nonlinear
equations of Sobolev type. Fizmatlit, Moscow, 2007, 736 p.

2. M.V. Falaleev Fundamental operator-functions of Syngular Differential Operators in Banach
Spaces. — Sibirsk. Math. Zh. — 2000, v.41, Ne5, p. 1167-1182.

3. G.E. Shilov Mathematical Analisys (Second Special Course). Nauka, Moscow, 1965, 328 p.

!The reported study was supported by Russian Foundation for Basic Research, research project Ne 14-01-
31175 mos_a.



