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2. Integral manifolds and decomposition of systems of multiscale linear singularly perturbed equations

Pedepar:

1. ¥V nuceprauiiiziii po60Ti BOCHIIKYyETHCS METOZ, IeKOMIIO3ULLi1 JIIHIMHUX CUHTYJISIPHO 30YPEHUX CUCTEM, 110
0a3yeTbCs Ha MeTOJ] iHTerpajbHUX MHOTOBU/IIB IIBMUIKMX Ta IOBUIbHUX 3MiHHUX. OCHOBHA ifiest cxemMu
PO3LIEIIEHHS N10JISITa€ Y BUAJIEHHI IPYIIN [TOBIIBHUX 3MIHHUX LOCIIIPKYBaHOI CUCTEMU 3 MOJAJIBIINM ii
NIPUBEEHHSIM JI0 CIIELiaJIbHOTO BUIJISIY, B SKOMY IIiCUCTEMA MTOBIJIbHUX 3MiHHUX HE MICTUTD IIBUIKUX 3MIHHUX.
Po3po6s1eH0 METOAUKY ITOOYZOBU 1OCIiLOBHOCTI HEBUPOIPKEHUX 3aMiH 3MiHHUX, SIKi IPUBOASTh BUXIIHY
CHHTYJISIPHO 30ypeHy CUCTEMY IO CYKYITHOCTi He3aJIeXKHUX IificucTeM. 3HalIeHO oCTaTHI KoediljieHTHI yMOBU Ha

BUXIiIHY CHCTEeMY, IIPY BUKOHAHHI SIKUX PO3LIEIIIOI0Yi IEPETBOPEHHS iICHYIOT 1 ennHi. Ofep>kaHO IBHUIN BUTJIAL,



PO3ILIEIIIOIYOro NEPETBOPEHHS IJ1s1 CUCTEM JIiHIMHUX CUHTYJISIPHO 30yPEHUX OuepeHLiaIbHUX PiBHSIHb i3 IBOMA
Ta 6araTbma MajnuMu rnapamerpamu. OCKiJIbKY TOYHE 3HAXOIKEeHHSI PO3LIEIII0I0U0ro [IEPEeTBOPEHHS MOXIIVBE
TiZIbKY y HAUNPOCTIIINX BUINAIKAX y pOOOTIi 3aIIpOIIOHOBAHO i OGI'PYHTOBAHO MOXJIMBICTh €(EeKTUBHOI OOYI0BU
ACUMITOTUYHUX PO3KJIALiB KOeQillieHTiB IEPETBOPEHHS 32 CTENEHSIMU MAJIUX [TapaMeTpiB. JlocifikeHo
BJIACTUBOCTI CTIMKOCTI iHTErpasibHOrO MHOTOBUY IOBIJIbHUX 3MiHHMX T BCTAHOBJIEHO IIPUHIINII 3B€IEHHS, IKU
II0JISITa€ B TOMY, 1J0 PO3B’I30K BUXiHOI CUHIYJISIPHO 30ypeHOi cucTeMU Oyie CTiMKUM (ACUMIITOTUYHO CTIMKUM,
HECTIMKMM) TO] i TiJIbKX TO/i, KOJIM CTIMKUM (ACUMIITOTUYHO CTilKUM, HECTIKUM) OyZe pO3B'sI30K IiiICUCTEMU

[IOBUIbHUX 3MiHHUX.

2. The thesis is devoted to the study of the method of decomposition of linear singularly perturbed systems based
on the method of integral manifolds of fast and slow variables. The main idea of the splitting scheme is to select a
group of slow variables of the studied system with its subsequent reduction to a special form in which the
subsystem of slow variables does not contain fast variables. A method for constructing a sequence of
nondegenerate substitutions of variables that lead the original singularly perturbed system to a set of independent
subsystems is developed. Sufficient coefficient conditions for the initial system have been found, under which
splitting transformations exist and are unique. An explicit form of the splitting transformation for systems of linear
singularly perturbed differential equations with two and many small parameters is obtained. Since the exact
finding of the splitting transformation is possible only in the simplest cases, the paper proposes and substantiates
the possibility of efficient construction of asymptotic expansions of transformation coefficients by powers of small
parameters. The stability properties of the integral manifold of slow variables are investigated and the principle of
reduction is established, which consists in the fact that the solution of the initial singularly perturbed system will
be stable (asymptotically stable, unstable) if and only if the solution of the subsystem of slow variables is stable
(asymptotically stable, unstable).
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