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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Baxxkopo3B'si3yBaHi 3a7ja4i KOM6iHaTOpHOI onTuMisatlii Ta Teopist [1J1C-anroputMmis

Ha3sBa po6oTH aHIJIilICbKOIO:

Intractable combinatorial optimization problems and the theory of PSC-algorithms

PedepaT ykpaiHCbKOIO:

Po6oTa € mpogoBXEHHSIM IIUKJIYy POOIT 3 pO3BUTKY aBTOPCHKOI TeOPii Ta MeTomosorii nooynosu [11C-anroputmis
L7151 BXKKOPO3B'SI3yBaHMX 33724 KoMm6iHaTopHoi onTumizanii (B3KO - 3apmayi, s akux He icHye nosiHOMiaIbHIX
aJITOPUTMIB pO3B'sI3aHHSI) i CTBOPEHHS Ha ii 0CHOBI Mogesieil i MeToIiB KaJleHJApPHOTO Ta OIIEPATUBHOTO IJIaHYBaHHS
Ta MIPUIHSATTS pillleHb B CKJIaIHUX COLliaJIbHO-€KOHOMIYHUX CUCTEMAX 3 MEPEXEBUM ITPEJICTaBIECHHIM
TEXHOJIOTIYHUX MTPOLIECiB Ta 06MexXeHUMH pecypcami. I[1J1C-anropuTmu BKIIOYAIOTh NOJIIHOMIANbHY CKIJIATIOBY, SIKa
CTPOTO pealidye ONTUMAaJIbHUN PO3B'I30K, | TOUHUI eKCIIOHEHLiaIbHU MiZaropuTm abo MoliHOMIaJIbHY
arpoKCUMallilo TOUHOTO aJIrOpUTMY (HabbKeHui abo eBpucTuYHui anroputm). I[lepesaroro [1J1C-anroputmis
nepej iCHyloUMMM METOJAMU € Te, 110 Ha X OCHOBI MO>KHA NMOOYAyBaTH [1J1s 33724 BEJIMKOi PpO3MIPHOCTI SIK TOYHI,
TakK i HabJVDKEHi AJITOPUTMHU 3 OLIIHKAMU SIKOCTi OTPUMAHUX PO3B'sI3KiB a60 €BPUCTUYHI airopuT™Mu. Ha 0CHOBI Teopii
[1OC-anroputmiB y po6oTi cTBOpeHO HOBi MeToau Ta edextusHi [1[JC-anroputmu nis m'situ B3KO, 3okpema, n1s
IBOX 3 IIOCTi HAaMO1/IbII CKJIAHUX Ta BilOMUX B CBiTi kj1lacnyHuX B3KO - NP-TpyHUX B CJIBHOMY PO3yMiHHI 33714
MiHiMi3alii CyMapHOro 3Ba)KEHOI0 MOMEHTY 3aKiHYEHH 3aBJaHb HA OJHOMY IPUJaZi 3 BifHOWEHHAM IIepelyBaHHS
Ta MiHiMi3anii cymapHOro 3Ba)XK€HOTo 3alli3HEeHHS 3aBJJaHb Ha OJHOMY IIpuiafi. Takox JociimKkeHo epeKTUBHICTD
yoTupbox iHmuUx [1J1C-anropurmis. CrBopeHi [1[JC-aaroputmu BKIIOYEHO 10 MAaTEMATUYHOTO Ta IPOrPaMHOTO
3a6e31e4eHHs po3pobiieHoi y monepeHix poboTax 4oOTUPbOXPiBHEBOI MOJ€Jli KajJleHIAPHOTO Ta OIIEPATUBHOTO
[IJIaHYBaHHS B CUCTEMaXx 3 MEPESKHUM IIPEICTaBIEHHSIM TeXHOJIOTIYHUX [IPOLECiB Ta 0OMEXXEHUMHU pecypcamu. Y
Pe3yJbTaTi CTBOPEHO iHPOpMaliliHy TEXHOJIOTiI0 Ta HOBUM iHTEIPOBaHUI [TaKeT IpOorpaM KajleHIapHoro Ta

OIIE€PATUBHOTO IJIAHYBAHHS B COILiaJ'II)HO—CKOHOMi‘{HI/IX CUCTEMAX Yy piBHI/IX IIPUKJIaAHUX 006J1acTaX.

Pedepar aHIJIiHCBKOIO:

The work continues a series of works devoted to the development of the authors’ theory and methodology of PSC-
algorithms constructing for intractable problems of combinatorial optimization (IPCO - problems for which there
are no polynomial time solving algorithms) and to the creation on its basis of models and methods of scheduling,
operational planning, and decision-making in complex socio-economic systems with a network representation of
technological processes and limited resources. PSC-algorithms include the polynomial component that builds a
strictly optimal solution and the exact exponential subalgorithm or the polynomial approximation of the exact
algorithm (approximation or heuristic algorithm). The advantage of PSC-algorithms over existing methods is that
they can be used to construct, for large-scale problems, both exact and approximation algorithms with estimates
of the deviation of obtained solutions from the optimum, or heuristic algorithms. In this work, based on the theory
of PSC-algorithms, we have created new methods and efficient PSC-algorithms for five IPCO, in particular, for two
of the six most complex and world-wide-known classical IPCO: NP-hard in the strong sense problems of the total
weighted completion time of jobs minimization on one machine with a precedence relations and the total weighted
tardiness of jobs minimization on one machine. We also investigated the efficiency of four other PSC-algorithms.
Then we included the created PSC-algorithms into the mathematics and software of the four-level model of
scheduling and operational planning in systems with network representation of technological processes and
limited resources which we developed in the previous works. As a result, we have created an information
technology and a new integrated software package for scheduling and operational planning in socio-economic
systems in various fields of application.
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Omnuc HTII: Hosi epexrusHi [1JIC-anroputmul Ta pe3ysbTaTy CTAaTUCTUYHUX HOCIIKEHD iX €(DEKTUBHOCTI 1181
HacTtynHux B3KO: - MiHiMi3allig CcyMapHOTro 3BaK€HOIO 3alli3HEHHS 3aBAaHb BiTHOCHO AUPEKTUBHUX CTPOKIB Ha
opHOMY npuiazi; — MiHimizanis CcyMapHOro 3BKEHOTO 3alli3HEHHS 3aBIaHb 3 Y3rOA KyBaHVMMU Baramu BilHOCHO
CITIIJILHOTO JUPEKTUBHOTO CTPOKY Ha iI€HTUYHUX NapajesIbHUX Npuiagax; — MiHiMisalis CcyMapHOro
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Bi[IHOIIEHHSIX NI€peAyBaHHs, 3aJJaHMX OPiI€HTOBaHMM alMKJIiYHUM rpadOM 3arajbHOro BUIJIAAY.. Pesysibratu
CTaTUCTUYHUX AOCJiIKeHb €(PEKTUBHOCTI paHille ctBopeHux [1J1C-anroputmis ais HacTynHux B3KO: - BUKOHaHHS
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cucremu KOII. Pe3ynbTary, IKi OTpUMaHi, € HOBUMM i IEPEBUIIYIOTH CBiTOBUM HAYKOBUH PiBEHb.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: 36inbmenns o6caris Bupo6HUITBa, EKOHOMIS
eHepropecypcis, EkoHOMis maTepiaiB, 3MeHIIeHHS 3HOCY ob6J1afHaHHA, [lifBuIeHHS TPOAYKTUBHOCTI Ipalii,

[TigBrIneHHs aBTOMAaTH3aLlii BUPOOHNINX IIPOLECIB
Brnyius HTII Ha moBKiJjs:
BrnposaaykenHss HTII: Bnposamxeno
ITpakTuyHa peasnizanis HTII

ITouyaTok eramy: 01.2020

3aKkiHYeHHs eTamy: 12.2022

Cno>kuBayi npo,uyKuii': Bigpiny mignpruemcTs 3 aBTOMATU3allii yIpaBJliHHS BUPOOHULITBOM; YIIPABJIiHHS

IIpOEKTaMU
IlepcnieKTHBHI PUHKH: Bupo6Huyi opraHisanii y pisHuX rasyssax HApOZHOTO rocrogapcersa Ykpainu ta CHI

XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM



IToTpiOHMUI1 06CAT iHBECTHILLiH, THC. TPH.:60

IIpaBa, 0 HafAIOThLCS iHBECTOPY MiCJIsA 3aBEPIIEHHs POOOTH: [IpaBa He HAAIOTHCS
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OuikyBaHHI TepMiH OKYNHOCTI (pPOKiB): 3
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