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1. CrienianisoBaHi 6araToKpuTepiasbHi MOZEJi aHali3y Ta MJIaHYBaHHSI HEOJHOPiJHMX IOTOKIB Y TPAHCIIOPTHUX

MepesKax

2. Specialized multicriteria models of analysis and planning of heterogeneous flows in transport networks

Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€HA BUPIIEHHIO aKTyaJIbHOIO HAYKOBO-TIPUKJIQAHOTO 3aBAAHHS — PO3BUTKY i
BIOCKOHAJIEHHIO CIIELiali30BaHMUX 6araTOKpUTEPiaJIbHUX MaTEMAaTUYHUX MOJeJIel, METOiB aHali3y i IIJIaHyBaHHS
MIpOLIEeCiB, IPeNCTaBI€HUX HEOJHOPITHUMHU IOTOKAMU B TPAHCIIOPTHUX Ta iHIINX MEpeKax, 3 ypaxyBaHHSIM YMOB
HEBU3HA4YEHOCTI I1apaMeTpiB cucteM. B po6oTi Brepiue 3arponoHoBaHo Kiacudikallilo 3a1ad i MaTeMaTUIHUX
MoJeJsieil aHaizy i y1aHyBaHHS HEOJHOPIHUX [TOTOKIB, @ TAKOXK po3pobJieHO YHi(pikoBaHUI NapaiebHUN
CUHXPOHHHUI aJITOPUTM aHaJIi3y i [JIaHyBaHHS HEOJHOPIZHUX, CTAlliOHAPHUX i IMHAMIYHUX [TOTOKIB B TPAHCIIOPTHUX
Mepexax. YIOCKOHAJIEHO CIIeLiali30BaHi MOJesli aHasti3y i I1aHyBaHHS CTAliOHAPHUX, HEOOHOPIIHUX, HEUITKUX |

IAHAMIYHUX TPAHCIIOPTHUX ITOTOKIB, 4Ki BPaXOBYIOTh B3a€MO/i10 TPAHCIIOPTHUX [TOTOKIB, BAPiaTUBHICTh BUMOT



nacakupiB, 3aCTOCyBaHHS 3MiHHUX TapudiB B yMOBax KOHKypeHIii. Po3po6yieHo yHidikoBaHy npouenypy
I[IJIaHYBaHHS HEYiTKUX 6araTonponyKTOBUX, IMHAMIYHUX | KOHKYPEHTHUX MTOTOKIB B TPAHCIIOPTHUX i MepesKax
iHpopMaliiiHUX CUCTEM Ha OCHOBI CTBOPEHUX MapajesibHUX aJArOPUTMIB. B po6OTi TaKOK OTpUManu po3BUTOK
MoOjiesIb €EKOHOMIYHOI piBHOBaru Bapapona 1j1s 3aa4 MyIaHyBaHHSI HEOJIHOPiHUX TPAHCIIOPTHUX MOTOKIB. KiouoBi
CJI0BA: TPAHCIIOPTHI MepesKi, MozeJIi [yIaHyBaHHS, HEOIHOPiHI HeYiTKi i fruHaMiyHi T0TOKH, GaraToOKpUTEpiaIbHUN
aHasi3, yHipikoBaHi npouenypy, napasjaebHi aITOPUTMHU.

2. In contrast to A-EK and similar algorithms, the proposed unified parallel synchronous algorithm the possible
values of additional, increasing flows, that can be propagated (by parallel invocation of the corresponding nodal
proce-dures) by the following defined edges of the residual network, are analyzed simultaneously in nodal
procedures by synchronizing the processes of forming tree. In this case, it becomes a possibility to perform the
analysis of several in-cremental flows through the network in parallel way (on iteration). Another significant
advantage of the algorithm is its ability to estimate the maximum multiproduct flows, with minor "technical"
changes in the algo-rithm structure, that are necessary to ensure the typical processing of the several multi-
product flow components through the network. Also in the dissertation the multicriteria models of traffic flow
planning were improved considering the conditions of interval uncertainty, specialized analysis and planning
models of stationary nonuniform traffic flows, which al-low the interaction of traffic flows, the variability of
passenger requirements and the usage of variable tariffs in a competitive environment. A unified proce-dure for
planning uncertain multi-product, dynamic and competitive flows in the transport networks of information
systems based on the parallel algorithms has been developed. In this work the Wardrop economic equilibrium
model for planning nonuniform traffic flows has been developed. In this model two principles are postulated. 1.
Independent choice of the route corresponding to the minimum transport costs of each of them (the first Wardrop
principle, W1). 2. The choice of routes for users to follow is based on the minimization of total transportation costs
in the network (the second Wardrop principle, W2). These principles were summarized to be applied to
nonuniform traffic flows when the network is used by several different categories of transport. And also
multicriteria models of analysis and planning were developed for the interaction of heterogeneous, stationary,
uncertain and dynamic flows in networks that consider the competition conditions and specialized requirements
for the components of transport processes. The results of the work were used in the creation of software ACS for
freight transportation of Ukrainian Railways and in training courses for bachelor and master degrees. Keywords:
transport networks, planning models, heterogeneous uncertain and dynamic flows, multicriteria analysis, unified
procedures, parallel algorithms.
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