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Let QP = (R/27Z)P be a p-dimensional torus, DP = (—a, 3) x QP, D? =
(—a,0) x QF, DY = (0,8) x Qp, where p € N, a and f8 are positive real
numbers.

The problem we aim to solve is finding a pair of functions u; = u(¢, ) and
ug = us(t, x), defined in D¥ and DY, respectively, which satisfy the following
differential equations
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with conjugate conditions
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nonlocal conditions
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and initial conditions
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where z = (z1,...,2p), A = %+...+%,n,m eN, 1 <m < 2n, A\, €R,

(N — Ag)(1j — pg) # 0 for j # q, v; € C, p;(x) are given functions.

In general, this problem are conditionally well-posed and its solvability
is related with the problem of small denominators and may be unstable wi-
th respect to small variations in the coefficients of the problem and in the
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parameters of the domain. Using the Fourier method of separation of variable
and metric approach [1,2], we will be discuss the conditions for the solvability
of the problem (1)—(4) in Sobolev spaces and the proving estimates for small
denominators for almost all (with respect to the Lebesgue measure in space
R™) vectors (1, ..., fhm)-
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