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3. Определена матрица

𝑃 (𝑡) = − 𝑑

𝑑𝑡
𝐻(𝑡)−𝐻(𝑡)𝐴(𝑡)− 𝐴*(𝑡)𝐻(𝑡)−

∞∫︁
0

𝐾(0, 𝑠)𝑑𝑠−

−
∞∫︁
0

𝐻(𝑡)𝐵(𝑡, 𝑠)𝐾−1(𝑠, 𝑠)𝐵*(𝑡, 𝑠)𝐻(𝑡)𝑑𝑠,

при этом
𝑇∫︀
0

𝛾(𝑠)𝑑𝑠 > 0, где 𝛾(𝑡) = min{𝑝𝐻(𝑡), 𝑘} , 𝑝𝐻(𝑡) — минимальное собственное

значение матрицы 𝑃𝐻(𝑡) = 𝐻− 1
2𝑃 (𝑡)𝐻− 1

2 .
Тогда для решения начальной задачи (2) справедлива оценка

‖𝑦(𝑡)‖2 ≤ ‖𝐻−1(𝑡)‖𝑒
−

𝑡∫︀
0

𝛾(𝑠)𝑑𝑠
𝑣(0, 𝜙),

где

𝑣(0, 𝜙) = ⟨𝐻(0)𝜙(0), 𝜙(0)⟩+
∞∫︁
0

0∫︁
−𝜂

𝐾(−𝑠, 𝜂)𝜙(𝑠), 𝜙(𝑠)𝑑𝑠.

Отметим, что из полученной оценки следует экспоненциальная устойчивость нулевого
решения.

Работа выполнена в рамках государственного задания Института математики им.
С.Л. Соболева СО РАН (проект № FWNF-2022-0008).
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CLOSING AND CONNECTING LEMMAS FOR CONSERVATIVE FLOWS

S.G. Kryzhevich

This is a joint work with Prof. E.O. Stepanov. We consider an autonomous system of
ordinary differential equations:

𝑥̇ = 𝑉 (𝑥), 𝑥 ∈ 𝑅𝑑

where the vector field 𝑉 is bounded, Lipschitz continuous, and satisfies the so-called zero-
mean drift condition [1]:

lim
𝐿→∞

1

𝐿𝑑
sup
𝑥∈𝑅𝑑

⃒⃒⃒⃒
⃒⃒⃒ ∫︁
[0,𝐿]𝑑

𝑉 (𝑥+ 𝑦) 𝑑𝑦

⃒⃒⃒⃒
⃒⃒⃒ = 0.
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Theorem 1 [2] Let the vector field 𝑉 satisfy the above conditions. Then for any 𝜀 > 0 there
exists a perturbation 𝑊 (𝑥) such that ‖𝑊‖𝐶1 < 𝜀 and every point of the system

𝑥̇ = 𝑉 (𝑥) +𝑊 (𝑥) (1)

is non-wandering.
This implies an analog of the classical Pugh’s Closing Lemma.

Theorem 2. In assumptions of Theorem 1, any countable set of points can be made periodic
by a 𝐶1 – small perturbation of the vector field 𝑉 .

And, finally, we proved a version of the Connecting Lemma [3].
Theorem 3. On compact manifolds, in assumptions of Theorem 1, for any points 𝑝 and 𝑞
of the space 𝑅𝑑 and any 𝜀 > 0 there exists an 𝜀 – small 𝐶1 perturbation 𝑊 such that
𝑞 ∈ 𝑂+

𝑉+𝑊 (𝑝) , the positive semi-orbit of the point 𝑝 w.r.t system (1).
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