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2. Investigation and Construction of Solutions of the Boundary Value Problems

Pedepar:

1. Y nucepratii po3po6sieHO i OGI'PYHTOBAaHO HOBUII YMCEJIPHO-aHAJITUYHUN METOZ, TOCIIiI>KEHHS! iCHYBaHHA i
no6y10BY NEPIOJUIHUX PO3B'SI3KiB HEJIIHIHUX CUCTEM 3BUYaHUX IU(epeHIiaIbHYUX PiBHSHb Ta PO3B'SI3KiB, SIKi
33/I0BOJIBHSIOTH JIiHIMHI KpaiioBi yMOBU. [y 3HAXO/>KEHHSI PO3B's3KiB I106YI0BaHO MOCIiIOBHI HAGIVDKEHHS,
3HAIEHO YMOBHU Ta OIiHKM ix piBHOMIpHOI 361KHOCTI, 3B'SI30K rpaHNYHOi PYHKIIil 3 TOUHUMU PO3B'sI3KaMHU.
Po3pob6seHo Ta 06rpyHTOBaHO MoaudiKalii METOAY, SIKi JO3BOJISIOTh JOCIIIKyBaTH Taki 3aa4i K y HEKPUTUYHOMY,
TaK i B KpUTUYHOMY BUNIAJKaxX. Y AUcCepTallilfiHiil poOOoTi el MeTo[, MOMNPEHO Ha NOCiIKEHHS KpalloBUX 337124
17151 aBTOHOMHUX, IMITyJIbCHUX, A epeHIIiaTbHO-0IIepaTOPHUX CUCTEM, CUCTEM i3 BIIXUIISIIOYMM apryMEeHTOM
3aMni3HIo4oro Tuny. Po3pobseHi aropuTMu NMpoiloCTPOBaHO Ha MOJIEeJIbHUX NIPUKIIAax. BCTaHOBIEHO MOXKJIMBI
nepioay Ta Koe@illieHTHi YMOBY iCHYBaHHS PO3PUBHUX LIMKJIB JBOBUMIPHUX JIiHITHUX aBTOHOMHUX iMITyJIbCHUX
cucreM. Po3po6ieHO Teopilo cucTeM JiHIHNX AudepeHLiaNbHIX PiBHSIHD 3 BUPOIPKEHOK MAaTPULEIO IPY MOXigHiN,

1110 3BOJSITHCS [0 LEHTPaJIbHOI KAHOHIYHOI pOopMH i MigHAI0ThCs IMITyJIbCHOMY 30yPEHHIO: 100y I0BaHO 3arajbHUM



PO3B's130K, BCTAHOBJIEHO HEOOXIi[IHi Ta OCTaTHI yMOBHU iCHYBaHHS PO3B'sI3KiB 3a7adi Komli, nepiofiudHoi Ta HETEPOBO]
KpailoBUX 337ia4, [100yI0BaHO 11i PO3B'SI3KY B aHAJIITUYHOMY BUTJIAI. BcTaHOBIEHO HEOOXiTHI Ta OCTaTHI YMOBU
icHyBaHHS Ta [100YI0BAaHO B aHAJIITUYHOMY BUIJISZi PO3B'SI3KU JIiHiITHOI HeTepoBoi KpailoBoi 3a7adi s

BUPOPKEHUX NudepeHLiaJbHIX CUCTEM 3 IMITYJIbCHOIO Aiieto Tumy "interface conditions”.

2. The thesis is devoted to the development and justification of a new numerical-analytic method for investigating
and constructing periodical solutions for systems of ordinary differential equations, and solutions satisfying linear
boundary conditions. The successive approximations are build, the conditions for their converging, the error
estimates and the connections between the limit function and the exact solution are found. The modifications of
this method, which allow to investigate such problems both in noncritical and critical cases are developed. The
method is generalized for investigating the boundary value problems for autonomous, impulsive, differential-
operator systems, systems with delay and is illustrated by examples. The possible periods and coefficient
conditions for existence of discontinuous cycles of two-dimensional impulsive linear autonomous systems are
obtained. The theory of systems of linear differential equations with singular matrix near derivative and with
impulse action which is reduceable to the central canonical form is developed: the general solution is constructed,
the necessary and sufficient conditions for existence of solutions of the initial problem, periodical solutions and
solutions of the Noetherian boundary value problem are found, all such solutions are constructed. The necessary
and sufficient conditions for existing of solutions of linear Noetherian boundary value problem for systems of
linear differential equations with singular matrix near derivative and the interface conditions are found.
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