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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 28.17.19

Tema guceprauii:
1. MaTemaTrn4yHe MOJEIOBAaHHS Ta METOIY ONTHUMI3allii 3aMKHEHMX MapUIPYTiB B 3a7jla4aX TPAHCIIOPTHOTO TUILY

2. Mathematical modeling and optimization methods of closed routes in transport type problems

Pedepar:

1. O6’eKT HOCiI)KEHHS — 3aMKHEHI MapIIPyTH B 337ja4ax TPAHCIIOPTHOrO TUIly. MeTa poboTH — pO3pO6JIEHHS Ta
Mopaudikalis MaTeMaTUYHMUX METOiB 3HAXOPKEHHS ONTUMAJIbHUX 3aMKHEHUX MAapIIPYTIB Y 3a1a4ax
TPaHCIIOPTHOTO TUITy. MeTOIY AOCIIIPKEHHS ~ y AucepTaLiliHill po60Ti BUKOPUCTAHO eJleMeHTH Teopii rpadis 1jist
11o6yJ0BY MOJIeJli MapIIpyTM3allii Ta yl0CKOHaJIEeHHs! METO/IiB PO3B's13aHHS 33/1a4i IIPO [IpU3HAYEHHS, 3aaui
3HaXOMXeHHs 2-(pakTropa MiHiMaibHOI Bary i okpemux Bunagkis VRP (Vehicle Routing Problem), meTonu
KOMbGiHaTOpHOI onTuMisanii ayist po3pobsienns: mopudikarii anroputmy JIiTTia, 0CHOBY TeOPii CKIIATHOCTI 1181
OLIiHIOBaHHS TPYAOMICTKOCTI po3p0o06sieHMX MeToiB. [IpakTUyHi pe3ysbTaTu — po3pobiieHi Moeli Ta MeTogu
OINTMMi3allii OPi€HTOBaHI Ha BJJOCKOHAJIEHHS OpraHisallii Iepese3eHb y peaJbHOMY MaclTabi yacy i B peajbHuX
YMOBaxX PyXy TPAHCIIOPTHUX 3ac00iB. HaykoBa HOBM3HA OTPMMAHMX PE3YyJIbTATIB M10JIAra€ B HACTYITHOMY: BIlepLIe

3aMpPONOHOBAHO PEKYPEHTHUN METO 03B’sI3aHHS 33/1a4i PO IIPU3HAYEHHS O MICTUTD HIBUJIKY 32 YaCOBUMU
y I 4 , 1 AKY



rapameTpamu NpoLenypy nodygoBy HAUKOPOTLIOTO 306i/IbLIYI0YOTO HIJISIXY B 3BaXKEHOMY rpadi TpaHCIIOPTHO]
MEepeKi, YUM JOCATAEThCS NIepeBara B NIBUAKOCTI 06YNCIeHb Mepe iHMIMU METOIaMH1 OTITUMi3allii 3aMKHEHUX
MapuUIPyTiB; BIOCKOHAJIEHO PEKYPEHTHUI METO, [100Y10BY 3Ba’)KEHUX I1apOCIIOy4eHb, HA OCHOBI SIKOI'O OyIyeThCsl
2-(paxTop MiHIMaJIbHOI Baru 3 HAMEHIIOK Ha TENEPIlIHiN Yac 4aCOBOIO CKJIAAHICTIO, B PE3YJIbTaTi 3B€LEHHS 2-
¢dakTopa 10 ob6MexXeHOoi 3a7adi Mpo MPU3HAYEHHSI; BIIEPILE 3alIPOIIOHOBAHO Moaudikaliio anroputmy JliTTia,
OpiEHTOBaHOMY Ha 3MEHIIIEHHSI Yacy PO3B’s13aHHS 3a/1a4 TPAHCIIOPTHOTO TUILY, 1[0 MiCTUTD JJ1s1 LIBUAKOTO
004MCJIEHHS TOYHIIINX OLiHOK MEX IIYKaHOTO ONTUMYMY OJMH 3 OKPEMUX BUIAJIKIB 33/1a4i 3HAXO/I>)KEHHS 2-
(pakTopa MiHiManbHOI Baru. OCHOBHI pe3y/IbTaTH AUCEPTALIIHOTO AOCTiI>)KEHHS OTPUMaHO B MEXXKaX BUKOHAHHS
IIJIAHOBUX OI0IPKETHUX JOCIiIPKeHb B XapKiBCbKOMY HallilOHaJIbLHOMY aBTOMOOiIbHO-JOPOKHBOMY YHIBEPCUTETI.
PesynbTaTu guceprauiiHOi po60TH BUKOPMCTaHi B HaBYaJIbHOMY IpoLeci Ha Kadeapi KOMITIOTEPHUX TEXHOJIOTIH i
MEXaTPOHIKU XapKiBCbKOT0O HalliOHAJIbLHOTO aBTOMOO1JIbHO-LOPO>XKHBOTO YHIBEPCUTETY NIPY BUKJIJI€HHI]
nucuumiiny «CUCTEMHUN aHauli3» Ta «MaTeMaTu4yHi METOAY NOCIIIIKEHHS onepaniny. Takox oTpruMmaHi

Pe3yJbTaTU yIIPOBaJKeHi B po3po0OKax HayKOBO-BUPOOHUYOTO MifpueMcTBa «Kapcucy.

2. The object of research - closed routes in tasks of transport type. The purpose of the work is to develop and
modify mathematical methods for finding optimal closed routes in transport type tasks. Research methods - the
elements of the graph theory were used to construct a routing model and improve the methods for solving the
problem of assignment, the problem of finding the 2-factor of minimum weight and individual cases of Vehicle
Routing Problem (VRP), combinatorial optimization methods for developing Littl's algorithm modification, the
basics of complex theory to assess the complexity of the developed methods. Practical results - developed models
and methods of optimization focused on improving the organization of transportation in real time and in real
conditions of traffic. The scientific novelty of the obtained results is as follows: for the first time, the recurrent
method of solving the problem of appointment, which contains fast-by-time parameters of the procedure for
constructing the shortest increment path in the weighted graph of the transport network, is first proposed, which
is achieved in the speed of computing before other methods of optimization of the closed routes; the recurrent
method of constructing weighted pair combinations is improved, on the basis of which a 2-factor of minimum
weight is constructed with the least temporal complexity at the present time as a result of the reduction of the 2-
factor to a limited task of appointment; For the first time, the modification of Little's algorithm, aimed at reducing
the time for solving transport-type problems, is proposed for the first time. It contains one of the individual cases
of finding the 2-factor of minimum weight for the rapid calculation of more accurate estimates of the limits of the
desired optimum. The research of this thesis work was carried out within the frame of scientific and technological
work of the Kharkov National Automobile and Highway University. The research findings, on which this thesis
work is based, have been obtained during realization of scheduled budget programs and projects of Kharkov
National Automobile and Highway University. The results of the research have been implemented in the
educational process of the Department of Computer Technologies and Mechatronics of Kharkov National
Automobile and Highway University in curriculum modules "System Analysis" and "Operations research". Also, the
results obtained are implemented in the development of Karsis Npp Tov (Kharkiv).
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