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is proved. Applying a method of Green’s function, we are able to find the solution of the
problem in an explicit form. Moreover, decomposition and summation formulae, formulae of
differentiation and some adjacent relations for Lauricella’s hypergeometric functions in many

variables were used in order to find the explicit solution for the formulated problem.
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ON THE EIGENVALUES OF THE FRIEDRICHS MODEL WITH RANK N
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In the Hilbert space Lo(T9) of square integrable (complex) functions defined on d-
dimensional torus T we consider the Friedrichs model of the form

N
H := Hy— Z ta Ve,

a=1

where Hj is the multiplication operator by the function u(-) on Lo(T9) :

(Hof)(z) = u(z)f(z)

and V,, is the non-local interaction operator on Lg(T9) :

(Vo) (@) = va(2) / va(O)f(t)dt, o =T,N.

Td
Here N € N with N > 3; pq > 0, @« = 1, N are positive reals, the functions u(-) and v,(-),
a =1, N are real-valued continuous functions on T9.
Under these assumptions the operator H is bounded and self-adjoint.

The perturbation v of the operator ho(p) is a self-adjoint operator of rank < N.
Therefore in accordance with the Weyl theorem about the invariance of the essential spectrum
under the finite rank perturbations, the essential spectrum of the operator H coincides with

the essential spectrum of H. Therefore
Uess(H) = U(HO) = [Umin§ umax]7
where the numbers Ui, and uyay are defined by

Uppin 1= feliﬂ‘% u(x), Umax = géz%}g u(x).
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We define the analytic functions in C \ [tmin; Umax] by
I5(2) :== pg /11‘d W, a,f=1,N and A(z):=det(da5 — Iaﬁ(p;z))g’ﬁ:l ,
where 0;; is the Kronecker delta.

Usually the function A(:) is called the Fredholm determinant associated with the
operator H and it is easy to see that the number z € C\ [tupin; Umax] 1S an eigenvalue of
H if and only if A(z) = 0.

Let mes(-) be the Lebesgue measure on RY and supp{va(:)}) be the support of the
function v, (+).

Main result of this work is the following theorem.

Theorem 1. If mes{suppuv,(-) N suppvg(:)} = 0 for all « # [, then the number
z € C\ [Umin; Umax] is an eigenvalue of H if and only if the number z is an eigenvalue of
H, := Hy — uoVy for some a € {1,..., N}; moreover, the operator H has no more than N
eigenvalues (counting multiplicities) lying on the Lh.s. of uyi, and has no eigenvalues on the

r.h.s. of Umax.

INTEGRATION OF THE LOADED KDV EQUATION IN THE CLASS OF
RAPIDLY DECREASING COMPLEX-VALUED FUNCTIONS
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In this paper, we study the loaded Korteweg-de Vries (KdV) equation, namely, consider
the following equation:

up — 6Uly + Uggy = —Y(0)u(0, t)uy(x,t) (1)
here ~(t) is a given continuous function. Equation (1) is considered under the initial condition
u(z,0) = up(z), = €R, (2)

where the initial function ug(z) is complex-valued and has the following properties:

1) for some € > 0
oo
/ lug(z)| 1l da < oo; (3)
—00
d2
2) a non-self-adjoint operator L(0) := 2 + up(z), * € R has equally N complex
x
eigenvalues A1(0), A2(0), ..., Ax(0) with multiplicities m;(0), m2(0), ..., mn(0), respectively,
and has no spectral singularities.
We have to find a complex-valued sufficiently smooth function u(x, t) which sufficiently
rapidly tends to its limits as * — +00, including the case when

/OO diu(z,t)

i el*ldr < 00, j=0,1,2, 3. (4)
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w9 (z, 0) = u(()j)(:c), x € 5;, j=12,..n, (4)

v (z, 0) = v (x), 2 €b;, j=1,2,...,m, (5)
y (2, 0) =y (2), w €}, j = 1,20, (n — 1) (6)

I'PaHUYIHbIC YCJIOBUA

u(0,1) = g (1), v(0,£) = d§” (1), t > 0, (7)
uM(L,t) = h{" @), v™(L,t) =" (), t >0 (8)

Ha KOHEYHBIX CBA3AX COOTBETCTBEHHO.

B Bepmmue perenne ynoBieTBopsieT cieyomumM yeaosusm ckieiiku (Kupxroda):

uI (L 1) = a9 (0,8) = 4V (0,8) ,uf 7V (L, 1) + ulf) (0,8) + Y7V (0,8) = 0; (9)

VD (L, t) = 0 (0,8) = yU=D (L, 1), 007D (L, t) + 08 (0,8) + yY D (L, t) = 0,5 = 2, .

[Tocnenaue yciaoBust OOBITHO HA3BIBAIOT YCJIOBUSIMU HEIIPEPBIBHOCTH M COXPAHEHUS I10-
toka (Kupxroda) na rouke Bersiienust rpados. Mbl mpejnosaraeM, 9TO0 UCXOIHBIC JIAHHBIE

SIBJISAIOTCSL JIOCTATOYHO IVIaJKUMU (DYHKIUAMEI U yJI0BIeTBOpstior yeaoBusim (7) - (9).

Pemenve 3amaum mocTpoeHa Tak Ha3biBaeMbIM MeTomoMm Dokaca, KOTOPOE SIBJIAETCH
0b600IenreM MeTosta mpeobpaszoanust Oypoe. [lpu sToMm, 3a/1a9a cBejieHa K cucTeMe ajredpa-
WYeCKUX YPaBHEHUU, OTHOCUTEILHO TpeobpaszoBanus Pyphe HEM3BECTHBIX 3HAYCHUI PEIICHUS

B BepinHax rpada [1-5].
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