June 18 Zp 2019

“"""—*“%{ ‘ytS|a Ukralne

Book of Abstracts



Ministry of Education and Science of Ukraine
Vasyl’ Stus Donetsk National University
Taras Shevchenko National University of Kyiv
Institute of Mathematics of the National Academy of Sciences of Ukraine
Institute of Applied Mathematics and Mechanics
of the National Academy of Sciences of Ukraine

BOOK OF ABSTRACTS

6th Ya.B. Lopatynsky International
School-Workshop

on Differential Equations and Applications

—

18— 20 June, 2019, Vinnytsia, Ukraine

Vinnytsia 2019



Accepted by the Academic Council of the Vasyl’ Stus Domesss Sarima L niversiiy,
minutes N 11, 29.05.2019.

Supported by grant of Ministry of Education and Science of Tkraime poo et number
is 0118U003138.

Disclaimer. This book of abstracts has been produced using author-supplisd cosies
of this book does not necessarily reflect the views of the Scientific Commitres o Ediors and o
does it imply any endorsement. Editing has been restricted to some corrections o spellin

where appropriate. No responsibility is assumed for any claims, instructions or methods coniz

abstracts: it is recommended that these are verified independently.
ORGANIZED BY

— Ministry of Education and Science of Ukraine

— Vasyl’ Stus Donetsk National University

— Taras Shevchenko National University of Kyiv

_ Institute of Mathematics of the National Academy of Sciences of Ukraine

— Institute of Applied Mathematics and Mechanics of the National Academy
of Sciences of Ukraine

SCIENTIFIC COMMITTEE

Anatoliy Samoilenko (Kyiv), Igor Skrypnik (Sloviansk), Kateryna Buryachenko (Vinnyt-
sia), Marina Chugunova (Claremont), Volodymyr Derkach (Vinnytsia), Kateryna Dovb-
nya (Vinnytsia), Volodymyr Gutlyansky (Sloviansk), Alain Haraux (Paris), Georgy Ki-
tavtsev (Oxford), Irina Kmit (Berlin), Anatoliy Kochubei (Kyiv), Yuriy Kononov (Vin-
nytsia), Oleksii Mazko (Kyiv), Taras Mel'nyk (Kyiv), Mykola Perestyuk (Kyiv), Valerii
Samoilenko (Kyiv), Dmitry Shepelsky (Kharkiv), Volodymyr Shevchenko (Vinnytsia),
Vitaliy Slyn’ko (Kyiv).

ORGANIZING COMMITTEE

n). Kateryna Bury-
hailo Horodnii, Vik-
tor Kyrychenko, Yulia Kudrych, Yevgenia Lesi uriy Mfaria Shan (scientific
secretary), Igor Skrypnik (co-chairperson). Olgz Trof ' i

Roman Grynyuk (co-chairperson), Illya Khadzhynov (co-cl

" .o == Donsisk National University, 2019

R4l



Chepok O.0. Asymptotic representations of some class of solutions with slowly varying
derivatives of the second order differential equations with nonlinearities of different types 29

Doobko V.A. Natural invariants, Stochastic First Integrals for the generalized Ito’s
T o)1 R S R R 31

Filipkovska M.S. Extension and Lagrange stability of solutions of degenerate differential-
OPErator EQUALIONS . ...\ttt e et ettt e b e 33

Gorban Yu.S., Kostenko A.V., Polyakova E.V. Mechanics of blood flow in the
BOMEA L e et S R b T S T S Y s e s e R S e e 34

Huzyk N.M. |dentification of the unknown coefficients in the degenerate parabolic
= [T (o)1 s S e S S B A e B e 35

Karpenko I., Shepelsky D. The Riemann-Hilbert approach to the Cauchy problem for
the modified Camassa-Holm equation .......... ..o 36

Kasimova N.V. The existence of H-solution to optimal control problem for degenerate
elliptic variation inequality ........ ... i 38

Khokhlova L.H., Khoma N.H., Khoma-Mohylska S.H. Classical solution to the
POISSON'S EQUATION ..\ ettt et et e et e 39

Khoma H.P., Khoma-Mohylska S.H. Operator research of classical solutions to boundary-
value problems for hyperbolic second order equations ...t 40

Kirka D.V., Trofymenko O.D. Application of the integral transformations for the unique-
NESS THEOTEMIS v v e vttt e et e ettt e e et e e e e e e e e 42

Kononov Yu.M., Vasylenko V.Yu. On the stability of the rotation of the Lagrange top
with an ideal liquid under the action of the dissipative and two constant moments ....... 43

Kopytko B.I., Shevchuk R.V. One-dimensional diffusion processes with moving mem-
brane and classical potentials ....... ... 45

Kudrych Yu.S. Pointwise estimates of weak solutions for quasi-linear elliptic equations of
divergence type with lower terms ... ... . ... 47

Kuduk G. Unique solvability of the nonlocal problem with integral condition for second order
differentialleqUations fe. & 2 hus <ot f i Sl o R s 43

Kyrychenko V.V., Lesina Ye.V. On the solvability of third boundary value problem for
improperly elliptic eqUation . ..........oooiii i 50

Ovcharenko O.V. Integral operators with generalized hypergeometric functions ....... Bl

Perestyuk M.O., Kapustyan O.V., Romaniuk I.V. Stability of attracting sets for
impulsive evolUution SYSEEMS ... ... ..oiiii e 52




References

[1] A. G. Rutkas, M. S. Filipkovska, "Extension of solutions of one class of differential-
algebraic equations", Zh. Obchysl. Prykl. Mat., No. 1, 135-145 (2013).

[2] M. S. Filipkovska, "Lagrange stability of semilinear differential-algebraic equations
and application to nonlinear electrical circuits", Journal of Mathematical Physics,
Analysis, Geometry, 14, No. 2, 169-196 (2018).

Mechanics of blood flow in the aorta
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The blood movement in vessels in terms of hydrodynamics is considered ([1], [2]).
We study the law of changes in blood pressure p(t) in the human aorta during the
complete cardiac cycle ([3]). It is shown that under some assumptions the pressure change

is described by the equation
“op 1 p(t)
putit B ) —

where k£ > 0 — aortic wall elasticity, w > 0 — hydraulic resistance of the microvascular
system, Q(t) — volumetric rate of blood flow from the heart to the aorta. We obtained
explicit solutions of (1) in the following cases:

a) with parabolic change of Q(t) in the systolic phase;

b) with Q(¢) = 0 in the diastolic phase.

We established that growth of the hydraulic resistance w or growth of the elasticity &
leads to the blood’s pressure increasing in the aorta after closing of the aortic valve. In
particular, the pressure is increasing at the end of the diastolic phase.

It was found that growth of the hydraulic resistance w or growth of the elasticity k
means the velocity decreasing of blood pressure in the aorta in diastolic phase.

The pulse wave propagation process was also studied. We have a condition of the
pulse wave propagation without reflection. A normal functioning of the human circulatory
system is difficult without this condition. In particular, an aneurysm can develop ([4]).
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