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AHHOTAIUA

Junomuast pabota conepxut 39 cTpanun, 2 pucyHka, 9 tadnui, 11 ucnonb3o-
BaHHBIX HCTOYHHUKOB.

Knwouesvie crosa: MHOT'OITPOJIYKTOBBIU I[TOTOK, JIATPAH)KEBA PE-
JIAKCALIMS, AKTUBHOE MHOXECTBO, ITPOKCUMAJIbHBI METO/, JIEMKC-
TPA, TPA®, OIITUMU3ALIUSA, TPAHCIIOPTHAS 3AJIAYA, CETh, JIBOI-
CTBEHHAA 3AJAYA, COJIBEP.

Obvexm ucciedosanus — HATPABICHHBIA Tpad, MOACIUPYIONTUH MHOTOTOBAp-
HYIO TPAHCIIOPTHYIO CETh.

L]env pabomvr — pazpaboTka u aHaau3 3PPEKTUBHOTO BEIYUCIUTEIBLHOTO ajro-
pUTMa JUIsl TOMCKA MTOTOKOB MUHUMAaJIbHOM CTOMMOCTH, COUETAIOIIEr0 MIPOKCUMAJhb-
HBIC METOJIbI U CTPATETHIO YIPABJICHHS aKTUBHBIM MHOXKECTBOM.

Memoowbt unu memooonozus npogederus pabomsi — MPUMEHEHHUE JTarPaHKEBOI
¥ YACTUYHOM JIarpaHKeBOH peaKcaluy, CICIUaIu3HPOBaHHBIX BEPCHUN aJITOpUTMA
JIeHKCTphI 11 pa3peKeHHbIX rpad)oB, YUCICHHBIC METOIBI ONITUMHU3AIIH.

Tlonyuennvie pezynomamsl U UX HOBU3HA — OPUTHHAIIBHBIN aJTOPUTM, YITydIlla-
IOIINUNA CXOIUMOCTh U TOYHOCTH B 3aj7[auax ONTHMM3AIUHA CETEeBBIX IMTOTOKOB; KCIIC-
pHUMEHTaJIbHOE TTOATBEPKAeHNE 3(PGHEKTUBHOCTH Ha Pa3IMYHBIX TUIaX rpados (pe-
METKAX, MOTHBIX, TJIaHAPHBIX ).

Cmenenb 6HeOpeHUsi U peKOMEeHOayuu no 8HeOpeHUl0 — aJITOPUTM PEKOMEH]I0-
BaH K MPUMCHCHHMIO B 33J1a49aX JIOTUCTUKH, TEIICKOMMYHUKAIIMHI U paciipeIesICHUs pe-
CypcOB; TpeOyeT JanbHEHIIeH aganTauu Jisl KOHKPETHBIX TPUKIAIHBIX 00JIacTel.

Iloomeepoicoenue docmoseprocmu Mamepuanos u pe3yibmamos OUnjioOMHOU pa-
Oombl, CAMOCMOAMENIbHOCMU €€ BbINONIHEeHUs — BCE PE3YJbTaTbl MOATBEPKICHBI
CpaBHUTEILHBIMU pacdéTaMu ¢ OTKpBIThIMU cofiBepamu (CBC, GLPK) u uncnenHsbI-
MU SKCIIEpUMEHTaMU; paboTa BBITIOIHEHA CAMOCTOSTENBHO, O YEM CBUIETEIBCTBYIOT
YHUKaJIbHbIC pa3pabOTKH U COTIACOBAHHBIC C HAYYHBIM PYKOBOJMTEIIEM STallbl HC-
CJIeTIOBaHUSI.

Obnacmov 803MONCHO20 NPAKMUYECKO20 NPUMEHEeHUsT — TIOCTPOCHUE MapIIpy-
TOB M pacCIpeICIICHUE MTOTOKOB B JIOTHCTHYCCKHUX U TEICKOMMYHHUKAITMOHHBIX CETSX,
IJIAaHUPOBAHHUE TEPEBO30K, MOJCITMPOBAHNE U ONTUMHU3AIUS CETEl TTOCTABOK, MPO-
CKTUPOBAHUE UHTEIUICKTYaJIbHBIX TPAHCIIOPTHBIX CUCTEM.



AHATAIIBIS

Jpiriomuas npana 3msiiryae 39 craponak, 2 imroctpaisli, 9 Tabmii, 11 Bbikapsi-
CTaHBIX KPBIHIII.

Knouaswis cnosvi: IIMATAITIPAJIYKTOBBITIATOK, POJIAKCALIBIA JIAT'PAH-
KA, AKTBIYHAE MHOXBILITBA, ITPAKCIMAJIbHBI METAJI, 1DMKCTPA,
['PA®, AIITBIMI3ALIbIA, TPAHCIIAPTHASA 3AJJAYA, CETKA, AVYAJIbHAA
3AJIAYA, COJIBEP.

Ab6'exm oacnedasanns — HakipaBaHbl Tpad), K1 MadJII0€ IIMATTaBAPHYIO TpaHC-
MapTHYIO CETKY.

Mb>ma npayst — pacrpaiioyka i aHajii3 3()eKTbIyHara BbuliuajbHara ajarapbiTMy
TSl TIONIYKY TIaTOKay MiHIMaldbHAW KOIITY, sIKi KaMOlHye MpaKCIMalbHbIS METaJIbI 1
CTpPATATiI0 KipaBaHHS aKThIYHBIM MHOCTBaM.

Memaowi abo memadanozisa npaesd3ents npayvl — y>KbIBaHHE JIarpaHkaBai 1
YacTKOBal JarpaHxaBail pajaKcallbli, CrielbIsIi3aBaHbIX Bepciii anrapeitMmy JIdiikc-
TPBI U1 pa3pakaHbiX rpaday, JTiKaBblsi META bl allTHIMI3alIbIl.

Ampuimanvisi 8bIHIKI [ IX HABI3HA — APBITIHAIBHBI AJTAPBITM, SK1 TMaJISIIIIIAe
30exHacIlb 1 JakjIaJHAcllb y 3a/a4axX amnTbIMIi3allbll CETKAaBhIX MATOKay; SKCIephI-
MEHTaJIbHae MalBIPIKIHHE d(DEKThIYHACII HAa PO3HBIX ThIMaxX rpaday (pamorkax,
NOYHBIX, MJIAHAPHBIX ).

Cmynens yKapaHenHs i paxameHoaywli na ykapaueHHi — ajrapbiTM pIKaMeH1a-
BaHBI JIa MPBIMSHEHHS ¥ 3a/1a4ax JIariCThIKi, TAJIEKaMyHIKallbli 1 pa3MepKaBaHHS P3-
cypcay; marpalye maneninan aganTanbli Ijisi KAHKPITHBIX MPBIKJIATHBIX a0naciiei.

llaysapooiconne oasepracyi mamapwvianay i 8bIHIKAY ObINJIOMHAU NPaybl, cama-
cmouHacyi sie 8bIKaHaHHs — YCe BBIHIKI MalBEPXKaHbl apayHaJIbHBIMI pa3iikami
3 aakpeIThiMi pamanbHikamMi (CBC, GLPK) i nmikaBbIMi 3KCIIepbIMEHTaMI; Mparia BbI-
KaHaHa camMacTOWHa, MMpa TO CBeAYallb YHIKAJIbHBIS paclpaloyKl 1 Y3roJHEHBIS 3
HABYKOBBIM KIpayHIKOM dTarlbl Jaciie/laBaHHS.

Chepa mazubimblx npaxmuluHbIX YoHCbIBAHHA)Y — MaOyI0Ba MapuipyTay i pas-
MEpKaBaHHE MAaTOKay y JAriCTBIYHBIX 1 TAJEKaMYyHIKAIBIMHBIX CETKaX, MJIaHaBaHHE
nepaBo3ak, MaJIJIsIBAaHHE 1 anThIMI3allblsl JIAHIIYKKOY MacTaBak, pacKTaBaHHE 1HT-
ANIEKTyaJIbHBIX TPAHCIAPTHBIX CICTIM.



ANNOTATION

The diploma thesis consists of 39 pages, 2 figures, 9 tables, 11 references.

Keywords: MULTICOMMODITY FLOW, LAGRANGIAN RELAXATION,
ACTIVE SET, PROXIMAL METHOD, DIJKSTRA, GRAPH, OPTIMIZATION,
TRANSPORTATION PROBLEM, NETWORK, DUAL PROBLEM, SOLVER.

Object of study — a directed graph modeling a multicommodity transportation
network.

Work objective— development and analysis of an efficient computational algorithm
for finding minimum-cost flows, combining proximal methods and active set management
strategy.

Methods or methodology — application of Lagrangian and partial Lagrangian
relaxation, specialized versions of Dijkstra's algorithm for sparse graphs, numerical
optimization methods.

Obtained results and their novelty — an original algorithm improving convergence
and accuracy in network flow optimization problems; experimental confirmation of
effectiveness on various graph types (grids, complete, planar).

Implementation degree and recommendations — the algorithm is recommended
for applications in logistics, telecommunications and resource allocation; requires
further adaptation for specific applied domains.

Confirmation of reliability and independent execution — all results are verified by
comparative calculations with open solvers (CBC, GLPK) and numerical experiments;
the work was performed independently, as evidenced by unique developments and
research stages coordinated with the scientific supervisor.

Area of potential practical application — routing and flow distribution in logistics
and telecommunication networks, transportation planning, supply chain modeling
and optimization, design of intelligent transportation systems.
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