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TWO-PARAMETER SYSTEM, NONLINEARLY

DEPENDING ON PARAMETERS

Abstract

The possibility of separation of a spectrum and the spectral theorem for some

two-parameter problem, nonlinearly depending on both parameters, are proved

Problems of a determination of solutions of the equations of mathematical physics,

differential partial equations lead to study of multiparameter systems.

In particular, when the operators entering into the operationally-differential

equation act in tensor product of separable Hilbert spaces, the Cauchy method

reduces this equation to multiparameter system with more simpler equations.

In the given work the two-parameter system containing product of parameters for

the first time is considered. For such systems analogs and determinants of Cramer

in a tensor product space are constructed.

The system

Ai(λ, µ)xi = (Ai,0 + λAi,1 + λ2Ai,2 + ...+ λnAi,n + λµCi+

+µAi,n+1 + µ2Ai,n+2 + ...+ µmAi,n+m)xi = 0

, i = 1, 2 (1)

is considered.

Operators Ai,k, Ci are bounded in separable Hilbert spaces Hi((i = 1, 2), accord-

ingly; (λ, µ) ∈ C2, H = H1 ⊗H2 is a tensor product of H1 and H2.

Let’s reduce a series of known positions from the spectral theory of multiparam-

eter systems.

1. (λ, µ) ∈ C2 is an eigenvalue (1) if there are nonzero elements xi ∈ Hi, (i = 1, 2)

such that (1) is fulfilled. A tensor x = x1 ⊗ x2 is an eigenvector of system (1).

2. An operator A+
1,k = A1,k ⊗ E2 (accordingly, A+

2,k = E1 ⊗ A2,k) , where E1

(accordingly, E2) is an identical operator in (accordingly, H2), is called an operator,

induced in H = H1 ⊗H2 by the operator A1,k (accordingly, A2,k).

3. A tensor xm1,m2 is called (m1,m2)-th associated vector to eigenvector x0,0 =

x1 ⊗ x2 if the following conditions [3] are satisfied

∑
0≤ri≤ki

1

r1!r2!

∂rA+
i (λ, µ)

∂r1λ∂r2µ
xk1−r1,k2−r2 = 0 (2)

ks ≤ ms, i = 1, 2. s = 1, 2,

where (k1, k2) are arrangements from set of the entire nonnegative numbers on 2

with possible recurrings and zero.




