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Pedepar/anoTamis:

1. luceprarifina po6oTa nmprucBsYeHa po3podili Ta MOCTIIKEHHIO METOIB i 3ac06iB aBTOMATU30BaHOTO
dopMyBaHHS, CTPYKTYPHOI afanTallii Ta IporpaMHoi peasisaliii aropuTMiB COpTyBaHHs Ha OCHOBI
KOHCTPYKTUBHOOIPOAYKLIMHOTO MOJIEJIIOBAHHS Y IO€IHAHHI 3 TEHETUYHUM QJITOPUTMOM. Y MeXXax poboTH
PO3IJISIAAETHCS 3a7ja4a CUHTE3y e(PEeKTUBHUX aJITOPUTMIB COPTYBaHHS SIK ITPOLI€C KOHCTPYKTUBHO-TIPOAYKLIITHOTO
(hopMyBaHHS IPOrPaMHUX CTPYKTYP i3 eJleMeHTapHUX pparMeHTiB BiJOMUX aJITOPUTMIB, TOIIOBHEHUX
IIOMTIOMIKHUMMU OIlepallisiMU Ta aJIrOpUTMaMu Iepeno6po0OKH, 3 OaNbIION €BOIOLIHOI0 afarTallielo 10
0Cco6MBOCTEN BXigHUX AaHUX. OTpUMaHi HOBi HAYKOBO OOI'PYHTOBAHI TEOPETHYHI Ta €KCIIEPUMEHTAJIbHI
PE3yJbTaTH, 110 NOJISTAI0Th Y PO3BUTKY KOHCTPYKTUBHONNPOLYKIIMHOIO MifX0y OO MOMEIOBAHHS aJITOPUTMIB,
PO3po0Li Mozesiel KOyBaHHS aJITOPUTMIB COPTYBaHHS y BUIJISIAL A€PEBONOIOHMX XPOMOCOM, METO/IB iX
I€KOJyBaHHS y IPOrPaMHUM KOJI Ta €KCIIEPUMEHTAIbHOMY NI TBEPIKEHHI €(DEKTUBHOCTI CHOPMOBAHNX
aJanToBaHMX aJITOPUTMIB IIOPIBHAHO 3 KIIACUYHUMU METOJAaMU COPTYBaHHA. AKTyaJIbHICTh

KOHCTPYKTUBHOOIIPOIYKLIMHOIO MiIX0y 4O aBTOMAaTHU30BaHOro GOpMYyBaHHS Ta afalTallii aJirOpUTMIB COPTyBaHHSI



HiATBEPIXYETbCS] CYYaCHUMU JOCIIIPKEHHSIMY, CITPSIMOBAaHVMU Ha CTBOPEHHS Ti6pUAHMX, aJallTUBHUX Ta
CepenoBUIIHONOPIEHTOBAHMX aJITOPUTMIB 0OpOOKY IaHUX. 3pOCTaHHS Pi3HOMAHITHOCTI CTPYKTYP BXiIHUX AHUX,
BMMOT JJ0 4acOBOi e(peKTUBHOCTI Ta 3aJIeXKHOCTI IPOyKTUBHOCTI Bif allapaTHOOIIPOTrPaMHOTO CEPENOBUILA
3YMOBJIIO€ HEOOXiIHICTb Iepexoay Bif, (iKCOBaHUX aJTOPUTMIYHUX CXEM [0 METOJiB aBTOMATU30BAHOTO CUHTE3Y
aJITOPUTMIB, 30ATHUX €BOJIIOLINHO aJaITyBaTU CBOIO CTPYKTYPY. Y 11bOMY KOHTEKCTI KOHCTPYKTUBHOOIIPOAYKLIiHE
MOJIEJIIOBAaHHS Y NIO€HAHHI 3 TeHETUYHUMMU aJITOPUTMaMU 3abe3redye GOpMyBaHHS [TPOCTOPY IOIIYKY Y BUTJISA]
KOPEKTHUX IPOrPaMHMX KOHCTPYKIiH, a He JI1lIe [IapaMeTPUYHUX HalamTyBaHb. O6'€KTOM [OCIIIIPKEHHS €
IIPOLIECH aBTOMATU30BAHOIO CMHTE3Y Ta aJjalnTallii aJIrOPUTMIB COPTYBAaHHS 3 YPaXyBaHHSIM OCOOIMBOCTEN BXiTHUX
naHux. [IpegmeTom OOCIiIKEHHS € METOIU, MOJleJli Ta IPOrpaMHi 3aco6u (POPMYBaHHS, KOLyBaHHS, JEKOLyBaHHS
Ta CTPYKTYPHOI afanTalii aJlrTOPUTMIB COPTYBaHHS Ha OCHOBI KOHCTPYKTUBHOOIIPOAYKLITHOTO MOZEJIIOBAHHS.
HaykoBa HOBU3HA Pe3yJbTaTiB IOJIAra€ y 3alIPOIIOHOBAHOMY KJIACi A€TEPMiHOBAaHMX METOiB 1epPefoOPOOKHU JAaHUX
171 TIPUCKOPEHHS MOJAJbIIOrO COPTYBaHHS, SIKi, Ha BiIMIHY Bifj iCHYI0YMX, Kpallle Y3roIXyIOThCA 3 aJITOPUTMaAMU
COPTYBaHH$, YyTJIMBYMMH 10 CTYIIEHS BIIOPSAKOBAHOCTI BXiJHVX JAHUX, 11O IiATBEPIKEHO €KCIIEPMMEHTAJILHO.
Po3pob6seHo cucTeMy KOHCTPYKTUBHO-TIPOIYKLIMHUX MOJieslell pOpMyBaHHS aJrOPUTMIB COPTYBaHHS, sIKa
OXOILIIOE KOHCTPYKTOP (POPMYBAHHS XPOMOCOMHU, KOHCTPYKTOPOTPAHC(HOPMEDP XPOMOCOMMU Y MOCIIiIOBHICTb T€HiB i
KOHCTPYKTOP (OpMYBaHHS TEKCTy IIporpam. Po3po6seHo MeTo CTPYKTYPHOI ajanTallii aifOpUuTMiB COPTYBaHHS, Y
SKOMY aJITOPUTM PO3IJIAIAEThCS He K PiKCoBaHa NPOLELypa, a 1K KOHCTPYKIis 3 6a30BUX (PPAarMEHTIB, 0
(OpMYyETBCS Ta €BOJIIOLIHO BI,OCKOHAIOETHCA i3 3aCTOCYBaHHSM I'€HETUYHOIO aJITOPUTMY; Ha BiZIMiHY BiJ
icHyIOUMX TiOPUAHUX aJITOPUTMIB, 3aIIPOIIOHOBAHUI METOJ, He TIOTPeby€e PYyYHOTO MPOEKTYBAHHS CTPYKTYPU
aJNropuTMy. BCTaHOBJIEHO 3aJIEXKHICTh 4acOBOi €(PeKTUBHOCTI alallTOBaHUX aJITOPUTMIB BiJi 0COGIMBOCTEN
CTPYKTYPH BXifHUX AaHuX. [Ioanboro po3BUTKy Habysla TEOPist KOHCTPYKTUBHOONPOLYKLIMHOIO MOJE/I0OBAHHS,
aJITOPUTMIB y CepeIOBUIIAX €BOJIOLIMHNAX 064nceHb. TaKoX yAOCKOHAJIEHO METO/, TeHETUYHOTO TMOMYKY
ONTUMAaJIbHUX PillleHb y YaCcTHHiI (OPMYBaHHS epEBOIOIOHUX XPOMOCOM, BY3JIM SIKUX KOAYIOTb [10CJIiJOBHOCTI
€JIeMEHTAaPHUX aJITOPUTMIUYHUX (PPArMEeHTIB; Ha BiIMiHY BiJl KJJACUYHMX T€HETMYHUX QJITOPUTMIB i3 (PiKCOBaHUM
KOZyBaHHSIM, 1ie 3a6e31edye (OpMYyBaHHSI XPOMOCOM 3MiHHOI TOBXXMHU Ta CTPYKTYpU. Y AUCEPTaLiliHiil po6oTi
IIPE/ICTABJIEHO 3aBEPLIEHUI LIMKJI HAYKOBOTO JOCiIKEHHS — BiJl TEOPETUYHOTO OOIPYHTYBaHHS
KOHCTPYKTUBHOONPOIYKLINHOI MOJieJli GOPMYBaHHS aIFTOPUTMIB COPTYBaHHS IO il IPAaKTUYHOTO BTiJIEHHS y BUIJISAIL
IIPOrPaMHOTO KOMILJIEKCY Ta €KCIIepUMeHTaIbHOI Bepudikallii Ha MacuBax pi3HOi CTPyKTypu Ta o6cary. OTpumaHi
PEe3yJIbTaTU BU3HAYAIOTh HOBI MOSKJIMBOCTI JJ151 3aCTOCYBaHHS €BOJIIOLTHUX METOiB Y 3a/la4ax aBTOMAaTU30BaHOTO
CHUHTE3Y Ta CTPYKTYPHOI azanrarii anroputmis. [IpakTU4YHY L[iHHICTb OTPUMAHUX BUCHOBKIB Ta CTBOPEHUX
IIPOrpaMHUX 3aCO06iB MigTBEPIPKEHO NOCSTHYTUMY NIOKa3HUKAMU €(EKTUBHOCTI aJallTOBAHUX AJITOPUTMIB
IIOPIBHSHO i3 3araJIbHOBIIOMYMMY aHAJIOTAMU Ha CIIELiali30BaHMX TUIAX BXiIHUX JAHUX TA iX BAKOPUCTAHHSIM Y

Me>Kax BiiNIOBifHOI HAyKOBO-JOCJIiIHOI pOOOTH.

2. The dissertation is devoted to the development and investigation of methods and tools for automated
generation, structural adaptation, and software implementation of sorting algorithms based on constructive-
synthesizing modeling combined with a genetic algorithm. The work addresses the problem of synthesizing
efficient sorting algorithms as a process of constructive-synthesizing formation of program structures from
elementary fragments of known algorithms, supplemented by auxiliary operations and preprocessing algorithms,
followed by evolutionary adaptation to the characteristics of input data and conditions of use. New scientifically
grounded theoretical and experimental results are obtained, consisting in the development of the constructive-
synthesizing approach to algorithm modeling, the development of models for encoding sorting algorithms as tree-
structured chromosomes, methods for their decoding into program code, and experimental confirmation of the
efficiency of the generated adapted algorithms compared to classical sorting methods. The relevance of the
constructive-synthesizing approach to automated generation and adaptation of sorting algorithms is confirmed by
modern research aimed at creating hybrid, adaptive, and environment-oriented data processing algorithms. The
growing diversity of input data structures, requirements for time efficiency, and performance dependence on the
hardware-software environment necessitate the transition from fixed algorithmic schemes to methods of



automated algorithm synthesis capable of evolutionarily adapting their structure. In this context, constructive-
synthesizing modeling combined with genetic algorithms enables the formation of a search space in the form of
correct program constructs rather than merely parametric settings. The object of research is the processes of
automated synthesis and adaptation of sorting algorithms taking into account the characteristics of input data and
conditions of their use. The subject of research is the methods, models, and software tools for the formation,
encoding, decoding, and structural adaptation of sorting algorithms based on constructive-synthesizing modeling.
The scientific novelty of the results consists in the proposed class of deterministic data preprocessing methods for
accelerating subsequent sorting, which, unlike existing ones, better align with sorting algorithms sensitive to the
degree of ordering of input data, as confirmed experimentally. A system of constructive-synthesizing models for
the formation of sorting algorithms has been developed, which includes a chromosome formation constructor, a
chromosome-to-gene-sequence transformer constructor, and a program text formation constructor. A method of
structural adaptation of sorting algorithms has been developed, in which an algorithm is treated not as a fixed
procedure but as a construction of basic fragments that is formed and evolutionarily refined using a genetic
algorithm; unlike existing hybrid algorithms, the proposed method does not require manual design of the
algorithm structure. The dependence of the time efficiency of adapted algorithms on the structural characteristics
of input data and conditions of use has been established. The theory of constructive-synthesizing modeling has
been further developed, particularly in terms of its application to problems of automated program synthesis and
structural adaptation of algorithms in evolutionary computing environments. The method of genetic search for
optimal solutions has also been improved in the part concerning the formation of tree-structured chromosomes
whose nodes encode sequences of elementary algorithmic fragments; unlike classical genetic algorithms with fixed
encoding, this ensures the formation of chromosomes of variable length and structure. The dissertation presents a
complete research cycle - from the theoretical justification of the constructive-synthesizing model for sorting
algorithm formation to its practical implementation as a software complex and experimental verification on arrays
of various structures and sizes. The obtained results define new possibilities for applying evolutionary methods to
problems of automated synthesis and structural adaptation of algorithms. The practical value of the obtained
conclusions and the developed software tools is confirmed by the achieved efficiency indicators of adapted
algorithms compared to well-known counterparts on specialized types of input data and their use within the
relevant research project.
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Kop 3a €IPIIOY: 44165850

Micue3Haxoa>KeHHS: ByJ1. JlasapsHa, JHinpo, JHinpoBcbkuil p-H., 49010, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI 'yna Auton Iroposuy
rOJIOBH pajgu

ByiacHe IlpizBumie Im's ITo-6aThKOBI 'yna Auton Iroposud
roJIOBYIOYOroO Ha 3aciJaHHi

BiamoBiganbHUH 32 MiITOTOBKY Maxkapos Onexciit Bikroposuy
00JIIKOBHX JOKYMEHTIB

PeecTparop IOpueHko TeTsiHa AHaTOJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




