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2. Methods and algorithms for solving classical and generalised problems of digraph vertices sequencing

Pedepar:

1. Incepranifina po60oTa IpUCBsIYeHa Po3po01ii Ta OGIPYHTYBaHHIO TOUHUX Ta HAOJIMKEHNX METOIB i aJITOPUTMIB
PO3B'S13aHHS KJIAaCUYHUX Ta y3araJbHEHUX 3a/1a4 [TapajleJIbHOTO YIOPSAKYBaHHS BEPUIMH allUKJIiYHUX OPi€HTOBAaHUX
rpa¢is. HaykoBa HOBU3HA pe3yJIbTaTiB, OIIMCAHUX Y AUCEPTaLiliHill poOOTi, oJIsSIrae y HAaCTYITHOMY: BIIEpLIE
TEOPETUYHO OOI'PYHTOBAHO MO>KJIMBICTb 3B€IE€HHSI Oy Ib-5IKOi KJIAaCMYHOI 33[1a4i OITUMAJIbHOTO YIIOPSIKYBaHHS [0
3a7ad4i i3 MiJIbLHUM YIIOPSAKYBaHHSIM Ta MUPUHOIO 331aHOI MAPHOCTI; AiCTaB NOAABIIOrO PO3BUTKY KJIAaCUYHUN
aJITOPUTM PO3B’I3aHHS [1JIs1 IBOX BUKOHABIIIB [1JIs1 TIOOYIOBY LIiJIbHUX YIIOPSAKYBaHb; BIIEPIIE 3aIIPOITOHOBAHO
IiAxin gJj1si CKopo4eHHs nepebopy y METOJi IiJIOK Ta MEX 32 PaXyHOK BUKJIIOYEHHS TiJIOK, IO BiANOBiNAIOTh
isomopdHuM nifgrpadam: posrisHyTI TOUHI Ta HAGIMXKEH] BapiaHTH Hioro peasnisatlii; OTpUMaHa HEOOXiHa yMOBa

icHyBaHHS 1IiJIBHUX YIIOPSIAKYBaHb Ta 3aIIPOIIOHOBaHI e(DeKTHBHI aJITOPUTMU ii IepeBipKy /1J1s1 3arajibHOi Ta



CIleniasibHOI CTPYKTYP rpadiB; Brepiie 1obynoBaHoO MOCTiTOBHICTh OL[iHOK 3HM3Y IOBXUHU YIOPSAKYBaHHS, B SKil
KOYKHA HACTYIIHA OLIiHKa, TEOPETUYHO, € TOYHIIIOIO 32 [ONepeiHi; iCTaB M0AaJbIIOr0 PO3BUTKY CIIOCIO BUSHAUEHHS!
IlianazoHy JOIYCTUMUX MiCLlb BEPIIMH HIJIIXOM BpaxyBaHHS IIMPUHHU YIIOPSIIKYBaHHS; TEOPETUYHO OOIPYHTOBAHO
MOJKJIMBICTb 3BE€JIEHH 3a7ay4i 3i SMiHHUM 3Ha4YE€HHAM IIVMPUHU YIIOPAIKYBaHHS [0 KJIACUYHOI 3a7,a4i; OTPUMaHi HOBI
HAyKOBi /IaHi ITPo MosiiHOMiasnbHi HAabJIMKEH] aNropyuTMU IJ1s1 PO3B'sI3aHHS 337a4i 31 3MiHHOIO LIMPUHOIO 17151 BXiZHUX
OiHapHUX JepeB; BIeplle PO3IJISHYTO KJIaC y3araJbHeHUX 33/1a4 ONTUMAaJIbHOTO YIIOPSIIKYBAHHS 3 HE[IOBHUM
3aBaHTaKEHHSIM; IPOBENEHO 0O0YMCIIIOBAIbHI €KCIIEPUMEHTU [1J11 BU3HaUY€HHS e(PEeKTUBHOCTI 3alIpOIIOHOBAHUX
METO/IiB Ta anropruTMmiB. OTpUMaHi pe3ybTaT MOXYTb MiBUIINTH €(PEKTUBHICTb 106YJ0BYU PO3KJaliB BUKOHAHHS
3aBJaHb y PI3HUX [IPAKTUYHO BKJIMBUX cepax Ta raayssx, 30Kpema y IPOMHUCIOBOMY BUPOOHULITBI, MUTAHHSIX
JIOTiCTHKMY, IPIOPUTETHOCTI BUKOPUCTAaHHS Ta PO3IOJily pecypciB, napasesisalii Ta po3noiieHHs] 00YUCIIEHb,
00pOOKHM Ta MOHITOPUHIY JAHMX B PEKAMIi PeasIbHOTo 4acy Towo. Tako>K BOHM MOXKYTb MaTH BaXKJIMBE 3HAYEHHS
ILJIS1 [IOAAJIBIIOTO PO3BUTKY CY4aCHUX TEXHOJIOTIH, 30KpEMA aBTOMATUYHOI'O PO3IapasiesIeHHs, Ta CIIyTyBaTU

HigIPYHTSAM 71 HOBUX HAIIPSIMKIB HAyKOBUX MTOMIYKIB 32 L[i€l0 TEMATUKOIO.

2. The thesis is devoted to the development and justification of exact and approximate methods and algorithms for
solving classical and generalised problems of parallel sequencing of acyclic directed graph vertices. The scientific
novelty of the obtained results is as follows: for the first time, the possibility of reducing any classical optimal
sequencing problem to a problem with a dense sequencing and a given parity of width was proved; the classical
algorithm for solving the problem with two executors was further developed for the construction of dense
sequencings; for the first time, an approach to reduce the branching in the branch-and-bound method by
excluding branches corresponding to isomorphic subgraphs is proposed: exact and approximate variants of its
implementation are considered; a necessary condition for the existence of dense sequencings was obtained and
efficient algorithms for its testing for general and special graph structures were proposed; for the first time, a
sequence of lower-bound estimates of the sequencing length was constructed, in which each subsequent estimate
is theoretically more accurate than the previous one; a method for determining the range of valid vertex places
was further developed by taking into account the width of the sequencing; the possibility of reducing a problem
with a variable sequencing width to a classical problem was proved; new scientific results on polynomial
approximate algorithms for solving the problem with variable width for binary in-trees were obtained; for the first
time, a class of generalized optimal sequencing problems with incomplete workload is considered; computational
experiments were conducted to determine the effectiveness of the proposed methods and algorithms. The
obtained results can improve the efficiency of scheduling tasks in various practically important areas and
industries, including industrial production, logistics, prioritization of resource use and their allocation,
parallelization and distribution of computing, real-time data processing and monitoring, etc. In addition, they can
be of great importance for the development of modern technologies, in particular automated parallelization, and
serve as a foundation for new areas of research in this field.
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