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Abstract

In the paper the Cauchy problem is considered for parabolic differential-
operator equation. Here we investigate the problem, when the solution of Cauchy
problem for differential-operator equations can be approximated by the linear
combinations of elementary solutions. In the present paper the considered bound-
ary conditions contains the time differentiation. The obtained abstract results
have numerious applications.

The role and importance of Fourier method in mathematical physics is known.
Unfortunately, basically, it applicable in those cases, when the corresponding spec-
tral problem is self-adjoined. In this paper the Caucy problem is investigated for
differential-operator equations of parabolic type.

The Cauchy problem for parabolic differential-operator equations and mixed
problem for partial parabolic equations is studied in the S.Ya.Yakubov paper [1]. In
the present paper the considered boundary conditions contain the time differentia-
tion. This reduces to the consideration of system of operator bundles in boundary
conditions.

Let’s E and Eν , ν = 1, ...,m, be a Banach spaces. Let’s consider in Banach
space E the system of operator bundles

L (λ) u = λnu + λn−1A1u + ... + Anu = 0 in E

Lν (λ) u = λnν Aν0u + λnν−1Aν1u + ... + Aνnu = 0 in Eν

where n ≥ 1, m ≥ 0, An are linear operators in E, and Aνk are linear operators
from E in Eν .

The elements u1, ..., uk connected with eigen vector u0 with the relations

L (λ0) up +
1
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1
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L(p)
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p = 0, 1, ..., k, ν = 1, 2, ...,m is called adjoined to eigen vector u0 of the bundle L (λ).
The number k+1 is called length of chain u0, u1, ..., uk. It can be both finite, and

infinite. u0 is called eigen vector of rank r, if the greatest by length chain, answering
the eigen vector u0 has the length equal r. The eigen-value λ0 is called eigen-value
of finite algebraic multiplicity of the bundle L (λ) if the maximum number of linear
independent eigen-vectors, corresponding to λ0 is finite.

The function of the form

u (t) = eλ0t
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)
is called a solution of a system of equations

L (Dt) u = u(n) (t) + A1u
(n−1) (t) + A2u

(n−2) (t) + ... + Anu (t) = 0


