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In the paper [1], in the proof of Lemma 1, the Schauder principle was incorrectly applied for

proving the existence of a solution to the operator equation

u = Lu. (1)

That is, there is no proof of equicontinuity of the operator L.

Here we give the following alternative lemma and prove the existence and uniqueness of the

solution to the operator equation using the Banach principle. We use the notation of [1].

Consider the functional space of function u(x, t) ∈ C(DT l) with the norm given by the

relation

‖u‖ = max
(x,t)∈DTl

|u(x, t)|.

For simplicity, we denote

Φ0 = max
(x,t)∈DTl

|Φ(x, t)|, k0 = max
t∈[0,T ]

|k(t)|.

Let S(Φ,Φ0) = {u : ‖u− Φ‖ ≤ Φ0}. Obviously, ‖u‖ ≤ 2Φ0 for u(x, t) ∈ S(Φ,Φ0).
We use the Banach principle to prove the existence and uniqueness of solution to the operator

equation (1).

Lemma 1. Suppose that the following conditions are satisfied: ϕ(x) ∈ C[0, l], k(t) ∈ C[0, T ],

ϕ(0) = ϕ(l) = 0. For all u(x, t) ∈ S(Φ,Φ0) and T <
√

1
(1+λ)k0

the solution to the operator

equation (1) in the class C2,1(DT l) exists and it is unique.

P r o o f. Let us prove that for suitable T the operator L maps the ball S(Φ,Φ0) into itself; i.e.,

the condition u ∈ S(Φ,Φ0) implies that Lu ∈ S(Φ,Φ0). For this, we have

‖Lu−Φ‖ = max
(x,t)∈DT

|Lu− Φ‖ ≤
∣

∣

∣
λ

∫ T

0

∫ l

0

G0(x, ξ, T + t− τ)

∫ τ

0

k(α)u(ξ, τ − α) dαdξ dτ

∣

∣

∣
+

+
∣

∣

∣

∫ t

0

∫ l

0

G(x, ξ, t− τ)

∫ τ

0

k(α)u(ξ, τ − α) dαdξ dτ

∣

∣

∣
≤ (1 + λ)k0

T 2

2
‖u‖ ≤ (1 + λ)k0Φ0T

2.

If T satisfy the condition T ≤
√

1
(1+λ)k0

, then Lu ∈ S(Φ,Φ0).
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Now we check the second condition of a fixed point argument. Let u1, u2 ∈ S(Φ,Φ0), then

we get

‖Lu1 − Lu2‖ ≤

≤ λ max
(x,t)∈DT

∣

∣

∣

∫ T

0

∫ l

0

G0(x, ξ, T + t− τ)

∫ τ

0

k(α)(u1(ξ, τ − α)− u1(ξ, τ − α)) dαdξ dτ
∣

∣

∣
+

+ max
(x,t)∈DT

∣

∣

∣

∫ t

0

∫ l

0

G(x, ξ, t− τ)

∫ τ

0

k(α)(u1(ξ, τ − α)− u2(ξ, τ − α)) dαdξ dτ
∣

∣

∣
≤

≤ (1 + λ)k0
T 2

2
‖u1 − u2‖.

Therefore, if the number T is small enough to satisfy the condition T <
√

1
(1+λ)k0

, then L

is a contraction operator on S(Φ,Φ0). Then, by the Banach principle, equation (1) has a unique

solution in S(Φ,Φ0). The proof of the lemma is complete. �
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В этом сообщении мы даем полную корректную фомулировку и доказательство леммы 1 из [1].
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