MiHicTepCcTBO OCBITH 1 HAYKH Y KpaiHu

HarmionansHuil TEXHIYHUN YHIBEPCUTET
«XapKIBCbKUU MOMITEXHIYHUNA IHCTUTYT»

MimkonapIbKHUi yHIBEpCcUTET (YTOpPIIMHA)
MarneOyp3bkuii yHiBepcuret (Himeuunna)
[Terpomancekuit yHiBepcuTeT (PymyHis)
Bapmasceka nositexnika (ITomnbiia)
[To3nancwka nomitexHika (Ilonbima)
Codiiicbkuii yHiBepcuTeT (bosrapis)

Miuxunapoauuii yHiBepcuteT INTI
(Mauraiizis)

TH®OPMAIIMAHI
TEXHOJIOT'II:
HAYKA, TEXHIKA,
TEXHOJIOI'ISI, OCBITA,
31I0POB’SI

HayxkxoBe BuanHs

Te3u norosinei
XXXIV MIDKHAPOJHOI
HAYKOBO-IIPAKTHYHOI
KOH®EPEHIIII

MicroCAD-2026

Xapkis 2026

Ministry of Education and Science of Ukraine

National Technical University
«Kharkiv Polytechnic Institute»

University of Miskolc (Hungary)
Magdeburg University (Germany)
Petrosani University (Romania)
Politechnika Warszawska (Poland)
Poznan Polytechnic University (Poland)
Sofia University (Bulgaria)

International University INTI
(Malaysia)

INFORMATION
TECHNOLOGIES:
SCIENCE, ENGINEERING,
TECHNOLOGY, EDUCATION,
HEALTH

Scientific publication

Abstracts
XXXIV INTERNATIONAL
SCIENTIFIC-PRACTICAL
CONFERENCE

MicroCAD-2026

Kharkiv 2026



174
YK 004(063)

I'osnoBa xkondepenuii: Coxon €.1. (Ykpaina).

CuiBrosioBu  koHdepenuii: I'epmxukoB A.  (bonrapis), 3apemOy K.,
€cunoscki T.  (ITomsma), Pagy C.M. (Pymynis), Crpaxemsn . (Himeuunna),
Xopgar 3. (Yropmmna), JIi O Kyanra /1. (Manaiizist)

[HdopmartiiiHi TeXHONOTII: HayKa, TEXHIKa, TEXHOJIOTisI, OCBITa, 3/I0POB’s: TE€3H
JIOTIOB1 /1M XXXIV MI>)KHApOJIHOT HayKOBO-TIPAKTUYHOT KOH(epeHii
MicroCAD-2026, 13-16 TpaBus 2026 p. / 3a pea. npod. Cokona €.1. — XapkiB:
HTY «XII». —2029 c.

[Tomano Te3u nomoBiAeH HayKOBO-MIpakTHUHOI KoHpepeniii MicroCAD-2026 3a
TEOPETUYHUMH Ta MPAKTUYHUMU pe3yJbTaTaMU HAYKOBHUX JIOCHII)KEHb 1 pO3pO00K, SIK1
BUKOHAH1 BUKJIaJJayaMH BUIIOI IIKOJM, HAYKOBUMH CIIBPOOITHHKAMH, aclipaHTaMH,
CTyJIeHTaMH, (PaxiBIIMU PI3HUX OpraHi3allii 1 miInpUeEMCTB.

Jlnst BUKIIaaviB, HAYKOBUX MPAIiBHUKIB, aCMiPaHTIB, CTYJEHTIB, (haxiBIIiB.

Te3u nonoBijieit BIATBOPEHI 3 aBTOPCHKUX OPUTIHAIB.

ISSN 2786-9253 (Online) © HauionanbHui TeXHIYHUI YHIBEPCUTET

«XapKiBChbKUH MOJITEXHIYHUHN IHCTUTYTY,
2026



IHdopmarriiiHi TeXHOJOTII: HayKa, TEXHIKa, TEXHOJIOTIsI, OCBiTa, 370poB’si. MicroCAD-2026

DISSIPATIVE BOUNDARY VALUE PROBLEMS FOR SYMMETRIC
DIFFERENTIAL SYSTEMS WITH DEGENERATING WEIGHTS
Khrabustovskyi V.I.

Ukrainian State University of Railway Transport, Kharkiv

We consider the system of differential equations

~((Q(®)Y) + QYN+ H)y =AW (t)y, a<t<b (1)
with symmetric n X n matrix coefficients
Q) = Q°(t) € ACo, H(t) =H"(t) € L%oc' 0<W() e L%oc;
W (t) is a weight of positive type.
We give a simple description for all boundary conditions
Ay(a) + By(b) = 0, 2)
whose attachment to system (1) generates dissipative boundary value problems.
Theorem. Let I, I}, be such matrices that
I, =I,e), =] =]" = J
Represent | in the form | = P, — P_with P, being a pair of complementary orthogonal
projections. Let K is an arbitrary n X n — contraction (unitary matrix),
A=—(P, +KPOI;Q(a), B = (KP, — P)I; Q(b). 3)
Then boundary value problem (1)—(3) is dissipative (self-adjoint).

Conversely, any boundary condition generating with (1) dissipative (sel-adjoint)
boundary value problem can be represented in the form (2), (3) with some contraction
(unitary matrix) K.

Since symmetric systems of differential equations of arbitrary even or odd order
and some difference equations can be reduced to a system of the form (1), our results
automatically extend to boundary value problems for these systems.

Dissipative boundary value problems arise, e.g, in the theory of oscillations.

Our description of boundary conditions is based not on the traditional use of the
theory of Hermitian and maximal dissipative relations (see e.g. [1, 2]), but on the
parametrization of maximal semidefinite subspaces in a space with a special indefinite
metric.

Note that for systems (1) with constant Q(t) = J a significantly more intricate
contraction-based parametrization of the boundary conditions (2) that yields a
dissipative boundary value problem (1), (2) is presented in [3].
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