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1. MeTonu i aiIrOPUTMU PO3B'SI3aHHS KJIACMYHUX Ta y3arajbHEHUX 337124 YIOPSIKYBaHHSI BepIInH oprpadis

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

Pedepar:

1. Inceprauiiina po60Ta IpucBsYeHa po3poolii Ta O6IPYHTYBaHHIO TOUHUX Ta HAOJIMKEHUX METOJIB i aJlTOPUTMIB
PO3B’13aHHA KJIACUYHUX Ta y3arajJbHEHUX 337124 [1apajiesIbHOTO YIOPSAKYBAHHS BEPUIMH alIMKJIIYHUX OPi€EHTOBAaHUX
rpa¢is. HaykoBa HOBU3HA pe3yJIbTaTiB, OIIMCAHUX Y AUCEPTALiHIl pOOOTI, IOJISITae Y HACTYITHOMY: BIIEPLIE
TEOPETUYHO OOI'PYHTOBAHO MOXKJIMBICTb 3BeA€HHS OyAb-5KOi KJIACUYHOI 334a4i ONTUMAJILHOTO YIOPSAKYBaHHS 1O
3a7ad4i i3 MIJILHUM YIIOPAIKYBAaHHSM Ta MIKMPUHOIO 331aHOI TAPHOCTI; AiCTaB NOAAJIBIIOrO PO3BUTKY KJIACUYHUN

AJITOPUTM pOBB,HBaHHH JOJIs1 IBOX BI/IKOHaBI_LiB OJIs1 HO6Y,U,OBI/I H_Li.T[bHI/IX YIOPpSAOKYBaHb; BIIEPIIE 3alIPOIIOHOBAHO



Higxiz 17151 CKOPOUYEHHS [1EPe06opPy Y METOZ] I'JIOK Ta MEX 32 paXyHOK BUKJIIOYEHHS TiJIOK, 1110 Bif[TOBiTAIOTh
isomopdHuM minrpadam: posriasHYTI TOUHI Ta HAGIVDKEeH] BapiaHTu Horo peasizalii; oTpuMaHa Heo0xifHa yMOBa
icHyBaHHS 1IiJIbBHUX YIIOPSAKYBaHb Ta 3aIIPOIIOHOBAHI €(PEKTHBHI aJITOPUTMU ii IEpPEeBipKY /1J1s 3arajibHOi Ta
CIIeLIiaJIbHOI CTPYKTYP rpadis; Breplie o6yL0BaHO MOCIiJOBHICTb OL[iHOK 3HM3Y IOBXUHU YIOPSAKYBAaHHS, B SIKill
KO’KHA HACTYIIHA OLIiHKA, TEOPETUYHO, € TOYHIIIOIO 32 ITONIePEe/IHi; 1iCTaB M0aJbLIOr0 PO3BUTKY CIIOCIO BUSHAUEHHS
IianazoHy JOIYCTUMUX MIiCLlb BEPIIMH HIJIIXOM BpaxyBaHHS IIMPUHHU YIIOPSIIKYBaHHS; TEOPETUYHO OOIPYHTOBAHO
MOJKJIMBICTb 3BE€JIEHHS 3a7a4i 3i 3MiHHUM 3Ha4YE€HHAIM IIVMPUHU YIIOPAIKYBaHHS [0 KJIACUYHOI 3a7,a4i; OTPUMaHi HOBI
HAYKOBI JaHi Ipo nojiiHoMianbHi HaGIVPKEHI aITOPUTMU 151 PO3B’SI3aHHS 3a/1a4i 3i 3MiHHOIO IMPUHOIO [J1s1 BXiHUX
OiHapHUX JepeB; BIepIle PO3IJISHYTO KJIAcC y3araJbHeHUX 33/1a4 ONTUMAaJIbHOTO YIIOPSIIKYBAHHS 3 HEIIOBHUM
3aBaHTAXXEHHSIM; IIPOBELEHO OOYMCIIIOBAJIbHI €KCIIEPUMEHTH /1J151 BU3HAY€HHS €PeKTUBHOCTI 3alIpOIIOHOBAHNUX
METOJiB Ta aropuTMiB. OTpUMaHi pe3yJIbTaT MOXYTb HiIBUIIUTYU €(EKTUBHICTb NOOYA0BU PO3KJIA[iB BUKOHAHHS
3aBaHb y Pi3HUX [IPAKTUYHO BAKJIMBUX cepax Ta raayssx, 30Kpema y IPOMHUCIOBOMY BUPOOHUILITBI, MUTAHHSIX
JIOTiCTHKMU, IPIOPUTETHOCTI BUKOPUCTAaHHS Ta PO3IOJily pecypciB, napasesisalii Ta po3noiiieHHs] 00YUCIIEHb,
00pOOKY Ta MOHITOPUHIY JAaHMX B PEXKUMIi peasibHOTo yacy Touo. Tako>k BOHM MOXKYTb MaTH BaXKJIMBE 3HAYEHHS
1714 TTOJAJIbIIOTO PO3BUTKY CYy4aCHUX TEXHOJIOTIN, 30KpEMa aBTOMAaTUYHOTO PO3MapasesIeHHs, Ta CIyryBaTu

HigIPYHTSAM 71 HOBUX HAINIPSIMKIB HAyKOBUX MOMIYKIB 32 Li€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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