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Let L(Z) be the Banach space of all linear continuous operators on a Banach space Z,
denote by Cl(Z) the set of all linear closed operators, densely defined in Z, acting in the space
Z. Introduce the notations Sθ,a := {µ ∈ C : | arg(µ− a)| < θ, µ ̸= a} for θ ∈ [π/2, π], a ∈ R.

Let b, c ∈ R, b < c, µ : [b, c] → C is a function with a bounded variation. Introduce the

notations of the complex-valued function W (λ) :=
c∫
b

λαdµ(α). Here the integral is understood

in the sense of Riemann — Stieltjes.
We define a class AW (θ0, a0) as the set of all operators A ∈ Cl(Z) satisfying the following

conditions:

(i) there exist θ0 ∈ (π/2, π], a0 ≥ 0, such that W (λ) ∈ ρ(A) for every λ ∈ Sθ0,a0 ;

(ii) for every θ ∈ (π/2, θ0), a > a0 there exists K(θ, a) > 0, such that for all λ ∈ Sθ,a

∥(W (λ)I − A)−1∥L(Z) ≤
|λ|K(θ, a)

|W (λ)||λ− a|
.

Theorem 1. [1]. Let b, c ∈ R, b < c, m − 1 < c ≤ m ∈ N, µ : [b, c] → C is a function
with a bounded variation, c be a variation point of the measure dµ(t), θ0 ∈ (π/2, π], a0 ≥ 0,
A ∈ AW (θ0, a0), g ∈ C([0, T ];DA) ∪ Cγ([0, T ];Z), γ ∈ (0, 1], zk ∈ DA, k = 0, 1, . . . ,m − 1.
Then there exists a unique solution of problem

z(k)(0) = zk, k = 0, 1, . . . ,m− 1, (1)

for the inhomogeneous equation

c∫
b

Dαz(t)dµ(α) = Az(t) + g(t), t ∈ (0, T ]. (2)
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