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On Initial-Boundary Value Problems for Systems not of Cauchy-Kovalevskaya Type
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ABSTRACT

We consider a class of integrodifferential systems

L(Dt, D
−1
t , Dx)u = f(t, x), x = (x1, . . . , xn),

where D−1
t u(t, x) =

t∫
0

u(s, x) ds.

1. The operator L(Dt, D
−1
t , Dx) has the form

L(Dt, D
−1
t , Dx) =

(
K0 ◦Dt +K1 +K2 ◦D−1

t L(Dx)
M(Dx) N(Dx) ◦D−1

t

)
,

where K0, K1, K2 are (m×m) numerical matrices, detK0 6= 0, L(Dx), M(Dx), N(Dx) are m× (ν −m),
(ν −m)×m, (ν −m)× (ν −m) matrix differential operators respectively.

2. The symbol L(τ, τ−1, iξ) satisfies the homogeneity condition

L(τ, τ−1, icξ) = S(c)L(τ, τ−1, iξ)T (c), c > 0,

where S(c) = {csiδij}, T (c) = {ctjδij}, si ≤ 0, tj ≥ 0 are integers, max1≤i≤ν si = 0, sk ≥ s1, tk ≥ t1,
k = m+ 1, . . . , ν, δij are Kronecker’s delta symbols.

3. The exists a number γ0 > 0 such that detL(τ, τ−1, iξ) = 0 for Re τ ≥ γ0, ξ ∈ Rn, if and only if ξ = 0.

The considerable class of systems contains the Sobolev system, the system of internal waves and the system of
gravitational gyroscopical waves for the Boussinesq approximation. The Cauchy problem for the given class of
systems was studied in [1]. In the present paper we consider initial-boundary value problems in the quadrant
R++
n+1 = {(t, x) : t > 0, x′ = (x1, . . . , xn−1), xn > 0}. We establish results on solvability in the weighted

Sobolev spaces W l1,l2
p,γ,σ(R++

n+1), 1 < p <∞, γ > 0, σ ≥ 0, with the norm

‖u(t, x),W l1,l2
p,γ,σ(R++

n+1)‖ = ‖(1 + |x|)−σe−γtDl1
t u(t, x), Lp(R++

n+1)‖

+
∑
|α|≤l2

‖(1 + |x|)−σ(1−|α|/l2)e−γtDα
xu(t, x), Lp(R++

n+1)‖.
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