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I11. BizomMocTi mIpo aucepraiiiro
Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi creniaai3oBaHOl BYEHOI paju). [l 26.002.03

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HapyanbHO-HayKOBU#1 KOMILIEKC "[HCTUTYT MPUKJIAZHOTO
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IV. BimomocTi Ipo nmigznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuyHuil yHiBepcuTteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMN iIHCTUTYT imMeHi Irops Cikopcekoro”
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V. BimomocTi npo guceprariio
MoBga guceprarii:
Koau TemaTHYHHUX PYOPHK: 28.29, 28.29.04

Tema gucepranii:
1. MeTonu aHani3y HeJiHIMHUX AVCKPETHUX CUCTEM i3 aHTHUCHUIIALIIEI0

2. Methods of analyzing of nonlinear discrete anticipatory systems

Pedepar:

1. Jlazapenko C.B. MeTonu aHasi3y HesiHIMHUX JUCKPETHUX CUCTEM i3 aHTUCHIIAL€l0. 0 Ha rpaBax pykonucy.
JucepTallis Ha 3M06YTTSI HAYKOBOTO CTyINeHs KaHauaTa (pisuko-MaTeMaTUYHUX HayK 3a crneljanbpHicTio 01.05.04 -
CHCTEMHUI aHaJli3 i TeOpid ONTHMMAaJbHUX pillieHb. — HallioHabHMi TEXHIYHUI YHIBEPCUTET YKpainy «KuiBCbKuUii
MOJIITEXHIYHMY iHCTUTYT imMeHi Irops Cikopcekoro», MOH Ykpainn, Kuis, 2019. Juceprauis npucssyeHa
PO3BUHEHHIO MaTEMAaTUYHUX Ta PO3POOLIi IPOrpamMHuUX 3aC00iB aHali3y NUCKPETHUX HEJIiHIIHMX CUCTEM i3

a"TUcunaniero. JJocaigKeHo IPOCTip napaMeTpiB JUCKPETHOI HEJMiHIMHOI CUCTEMM 13 CUJIBHOIO aHTUCHUIIALIIEI0



[IEpUIOro NOPSAKY. JOCHiIKeHO iX TpaHUYHI MHOKMHY Ha NIpeAMeT (PPaKTaIbHUX BJIACTUBOCTEN. ATIapaToM
CHMBOJIbHOI IMHAaMiK1 OTPUMaHi CIiBBiIHOLIEHHS IJ1s1 OLiHKKA po3MipHOCTi Xaycnopda 3Bepxy paHMYHUX MHOKHH
IVHaMiYHUX CUCTEM i3 6araTo3HaYHUM OIIEPaTOPOM €BOJIIOL y SIKMX HeJliHiliHI CeJIeKTOPU He NepPeTUHAIThCS, Ta
17151 YaCTUHHOTO BUMAJIKY i3 camoriepeTrHaMU. [JoBelIeHO €IMHICTh Ta HEOOXiIHYy YMOBY iCHYBaHHS PO3B'SI3KY
BiITIOBiTHOTO CIIiBBiIHOIIEHHS /IS BUIAIKY i3 CaMOIlepeTHHAMU. Y3arajbHeHO METOIY II00YIOBU KapT
IVHaMiYHUX PEXUMIB Ta CTApIIOTro [10Ka3HMKA JISIyHOBa HAa CUCTEMMU i3 6araToO3HaYHUMHU OIIEpaTOPaMU €BOJIOLI i3
CKOPOUYEHHSIM 4aCOBUX OOUYMCIIIOBAJIBHUX CKIafHOCTel. OTprUMaHi Ta 10Be[leHi IPOCTOPOBO-4YaCOBi OOUNCIIIOBAJIbHI
CKJIQJIHOCTI iX MOJeJII0BaHHsl, 3a[IPOIIOHOBAHO i1 OOIPYHTOBAHO NPEICTABIEHHS iX CTaHiB MyJIbTUMHOXUHAMMU 715
MiHimizanii ux 06YKCcII0BaIbHUX BUTPAT. KITIOWOBI C/10Ba: CUCTEMU i3 BUTIEPEIPKeHHSIM, TUHAMIYHA CUCTEMA,
(dpakranbHa PO3MIpHICTh, TOKa3HUKY JIAIyHOBA, OnlepaTop XaT4YMHCOHA, 6araTo3Ha4yHi OrepaTopu, CUMBOJIbHA
IVHaMiKa, 004N CIIIOBaIbHA CKJIAJHICTb.

2. Lazarenko S.V. Methods of analyzing of nonlinear discrete anticipatory systems. — Manuscript. The thesis for the
degree of Candidate of Physical and Mathematical Sciences on the specialty 01.05.04 - Systems Analysis and
Theory of Optimal Solutions. - National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”,
Ministry of Education and Science of Ukraine Kiev, 2019. The thesis is devoted to the generalization of
mathematical and the development of software tools for analysis of discrete nonlinear systems with anticipations
(AS). The parameter space of a discrete nonlinear system with strong first-order antisipation is investigated. Their
boundary sets are investigated for fractal properties. The symbolic dynamics apparatus obtained relations for
estimating the Hausdorff dimension on top of boundary sets of dynamical systems with a multivalued evolution
operator in which nonlinear selectors do not intersect, and for the partial case with self-intersections. The
uniqueness and the necessary condition for the existence of a solution of the proper relation for the case of self-
intersections is proved. Methods for constructing dynamic modes maps and the senior Lyapunov index for
systems with multivalued evolution operators with reduction of time computational complexity are generalized.
Spatio-temporal computational complexities of their modeling are obtained and presented, and their
representation of their states by multisets is proposed, to minimize these computational costs. Keywords: time-
advance systems, dynamic system, fractal dimension, Lyapunov exponents, Hutchinson operator, multi-valued
maps, symbolic dynamics, computation complexity.
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