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Pedepar:

1. Incepralist NpUCBsY€Ha MOJEJIOBAHHIO i ONITUMI3allii MapLIPyTiB Y TPAHCIIOPTHUX MEPEXax, a came po3pooiLii
AJITOPUTMIB PO3B'SI3yBaHHS Ta €KCIIEPMMEHTAJILHOTO IPOrPAaMHOrO KOMILJIEKCY [1J18 [10OYI0OBY ONTUMAJIbHUX IJISIXiB
3a KpUTEPieM BapTOCTi B 3aJI€)KHUX Bifl 4aCy MepesKax aBiarepesboTiB 3 ypaxyBaHHSIM OOMeKeHb KOPUCTYBaya i
HeOOXiJIHOCTi BUKOHAHHS PO3PaxyHKiB y peasbHOMY yaci. CpopmMysibOBaHO CIelliajIbHy 3a71a4y [TOLIYKY
ONTUMAJIbHOTO 32 KPUTEPiEM BAPTOCTI LJISIXY MAaHIPiBHMKA 3 KOPUCTYBALIbKUMU YMOBAaMU: [10YaTKOBUH i 11iIbOBUIA
IIHKT [IOZOPOKi, YaCOBE BiKHO, MAKCAMaJIbHA KiJIbKICTb TPAH3UTHUX ITyHKTIB i TPUBAJIICTb OJOPOXKI, 6aKaHi i
3a00pOHEeHi IPOMDKHI IyHKTH. BinMiHHICTP IaHOi 3a7a4i Bifi iCHYI0YMX [IOCTAHOBOK I10JISITA€ Y BpaXyBaHHI TaKWX
BJIACTUBOCTEN TPAHCIIOPTHOI MEPEXKI, SIK 3aJIEXKHICTD i XapaKTepUCTHK Bif|, Yacy. AHaJIi3 IIOJAHHS MOJEJIeN Pi3HUX

TPaHCIIOPTHUX MEPEX BUSIBUB iX BiIMIHHOCTI i MOKJIMBICTb 3aCTOCYBaHHS €BPUCTUYHUX AJITOPUTMIB PO3B'SI3yBaHHS



IIOCTABJIEHO] 3a/a4i. 3alIPOIIOHOBAHO aJITOPUTM Ha OCHOBI MITOK i psifi aITOPUTMIB Ha OCHOBI Moau@ikariii
ONTMMi3allii MypallMHAMU KOJIOHISIMU. AJITOPATM MITOK I10Ka3aB 33I0BiJIbHI PE3YJIbTATHU JJIs1 HEBEJINKUX MEPEXK,
ajie 3HavyHe 3pOCTaHHs YacCy BUKOHAHHS Y ITOPIBHSAHHI 3 MypaIIVHUM aJIFTOPUTMOM 3 POCTOM MEPEXI. AJITOPUTM
MyPaLIMHUX CUCTEM MOJIMQIKOBAHO 3 ypaxyBaHHSIM clieuiku 3anadi, a caMme onepauii 6eKTPeKiHTy, JJOKaJIbHOIO
NOLIYKY, Ta0y-CIUCKIB, 106YLOBU AOMYCTUMOIO MApIIPYTY, BiflCikaHHS IPOCTOPY MOUIYKY METOOM TiJIOK i MeX.
JI7151 moKpaleHHs TOYHOCTI 00YKCIIeHb JJ1s1 MDKperioHaJlbHUX MapUIPyTiB 3allpOIIOHOBAHO JuBepcudikoBaHU
aJITOPUTM MYpalIMHUX cucTeM. [1py NOMyKy KisbLieBUX a60 MiXKperioHaJbHUX MapIIPYTiB IPOIIOHYETHCS
3aCTOCOBYBATH PO3pOOJIEHUI IBOHANIPABIEHUI aITOPUTM CUCTEM MypamrHux KojoHil (ACMK). 3agoBosieHHS
BMMOT aJJalITUBHOCTI Ta pOOOTH B peaJlbHOMY 4aci MPOrpaMHOro KOMIIJIEKCY JOCSTA€ThCS 3aIIPOIIOHOBAHNAM
aJITOPUTMOM 3 IIOTIEPEIHBOI0 0OPOOKOIO AaHUX, KUl BUKopucToBye ACMK 17151 oyKy onTUMalbHUX LUISIXIB 117151
BCiX IIap BEPLIMH MEPEXi, a IOTIM BUKOPUCTOBYE 110 iH(pOopmMallio 111 IOOYLO0BU BiTHOCHUX OLIIHOK SIKOCTi KOXKHOTO
CIIOJIy4Y€HHA 3a KpUTEpieM BapTOCTi. OLiHKA KOCTi BAKOPUCTOBYIOTLCA [JI1 IIOLIYKY MAaplIPYTy B peajlbHOMY Yaci.
Taka 3azaya Ta MeToau ii po3B’a3yBaHHs aKTyasbHi JJIs1 IOUIYKY ONTUMAaJIbHUX MaplIPyTiB MaHIPiBHUKIB B

p€ajibHOMY yaci B Mepe>Ki rpomMaCbKOTr0o TpaHCIIOPTY.

2. The dissertation is devoted to the topic of modeling and optimizing routes in transportation networks, in
particular, application development for constructing optimal routes by cost criteria in time-dependent air
networks, taking into account user's limitations and real time calculations requirement. Time dependent optimal
traveler's path by cost criteria problem is defined with given user’s limitations: source and target points, travel
time window, maximum number of transit points and duration of the trip, desired and prohibited intermediate
points. The main difference of this problem from existing ones is taking into account network properties, since it's
time dependent and costs are dynamic. Analysis of models presentations of various transport networks showed
their differences and the possibility of applying heuristic approaches to the problem. Multicriterial labelling based
algorithm and several ant colony system (ACS) based modifications were proposed to solve the problem. The
labeling algorithm showed satisfactory results for small networks, however execution time significantly increased
with network growth, comparing to ant algorithm. Developed ACS-based algorithm has been modified with
consideration of the specifics of the problem, applying backtracking operation, route fixing, method of branches
and bounds, several local search procedures, tabu-lists. To reduce error ratio for international routes, a diversified
algorithm of ant colony systems was proposed. To find return or multiregional routes, bidirectional ACS was
proposed. To meet the requirements of adaptability and real-time execution, a preliminary data processing
algorithm was proposed that uses ACS to search for optimal paths for all pairs of vertices of the network and then
uses this information to build relative estimates of the quality of each connection based on cost criteria. Quality
ratios are used to find the route in real time. Described problem and solution approaches are relevant for
development of techniques for finding optimal traveler’s routes in real time in the public transport network.
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