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AHHOTAIIUA

Junnomuass pabota coaepxxkut 35 cTpaHul, 23 WUIIOCTpaluu, 3
WCITOJIb30BAaHHBIX UCTOYHHKA, | MPUITOKEHUE.

KiroueBble cnoBa: 3aaya oucka KpaT4yauux myTeu, anroput™M JenkeTpsl,
anroput™m A*, anroput™m bennmana-®opaa, CKOPOCTh CXOIUMOCTH.

OOBEeKTOM HCCHAeAOBaHMS SIBISIETCS 3ajada TMOMCKa KpaTyaWliux NyTed B
rpade. Llens aumioMHON paboThl — H3ydeHHUE aNrOpuUTMOB JleHWKcTphl, A*,
bennmana-®opa 1 X MporpaMMHasi peajau3anus.

B X04e I[HHJ'IOMHOﬁ pa60TBI HN3YYCHBI TCOPCTHUYCCKUC OCHOBLI AJITOPUTMOB
ITIOUCKa KpaT‘laﬁ]lIHX HYTeﬁ, JOKa3aHa KOPPCKTHOCTb HUX pa6OTBI. I[J'ISI
pacCMaTpuBACMBIX aAJITOPUTMOB BbIYHUCIICHA HMX ACHMIITOTHUYCCKAA CIOKHOCTD,
IMPOBCACH CpaBHI/ITeJII)HI)Iﬁ aHaJIn3, OMPCACIICHBI MPCUMYIICCTBA KAKIOT'0 U3 HUX,
4dTO IIOMOracT paluOHAJIbHO HCIIOJIBb30BATh OI'PAHUYCHHBIC BbIYUCIINTCIBHBIC

pecypchl.
B ocHoBHOI uYacTu AWIUIOMHOM palOoThl pa3zpaboTaHa MporpamMMHas
peanuzanus U BU3yalld3alus BHIIOJHEHUs anroputMoB Jlerikctpel, A*, bemmana-

(Dopzxa. BI/I3yaJ'II/ISaLII/I}I nmomMoract MnpcaACTaBUTh IIOCTABJIICHHYIO 3alda4dy B
HarJsiJHOM BUAC IS OoJiee JIETKOro daHalJIn34d, OICHKHU ITOJIYYCHHBIX PC3YJILTATOB.

Pazpaborannas mporpaMMa MOXKET OBITh HCIIOJIb30BaHA B YUECOHBIX LIEIISX.



AHaTalbIA

HpimnomHas mpana 3msmvae 35 crapoHak, 23 umocTpaubl, 3
BBIKApPBICTAHBIX KPBIHILBI, 1 1agaTak.

KirouaBbiss coBBI: 3ajada MOLIYKY HaWKapaleWIIbIX HUIXOY, aarapbIT™M
JIsiikeTpsl, anrapeitM A*, anrapeitm benvana-®opna, ckopaciis 30eKHacIIl.

Al'extaM JnacnepaBaHHs 3'Ayiseliia 3ajada MOUIYKY HalKaparenmbix
nuaxoy y rpade. MaTa apimiioMHai npamsl — BEIBYUIHHE anrapeitMay J[sUKCTphI,
A*, benmana-®doppa 1 1x mparpaMHasi praaizaibis.

VY Xon3e IpIIUIOMHAM IMpalbl BEIBYYaHbl T3ap3THIYHBISI ACHOBBI ajrapbiTMay
NOLIYKY HaWKapaneHbplXx IUISIX0Y, Jlaka3aHa KapdKTHAclb 1X mpansl. Jlos
pasrsIaHbIX alrapeiTMay BbUTIYaHA 1X aCIMITAThIYHAS CKIIaJaHacIlb, TPaBEeA3EHbI
napayHajdbHbl aHaii3, BbI3HAUaHbl MepaBari KoXHara 3 1X, IITO Jjanamarae
palbIsiHAJIbHA BHIKAPBICTOYBAIlb a0MEKaBaHbIsl BBUTIYATIBHBIS PICYPCHI.

Y acHOYHall 4acTibl JABIIUIOMHAW IMpalbl pacnpalaBaHa IparpamHas
pramizanpiga 1 Bidyami3alblsd BbIKaHaHHS anrapeiTMay [[diikcTpel, A*, benmana-
dopna. Bizyamizanpls jamamarae YsBillb MacTayJICHYIO 3aJady ¥y HarJISLIHBIM
BBITJIS13€ JUTIsl OOJIBII JIETKAra aHami3y, allPHKI aTpbIMaHbBIX BhIHIKAY.

PacnpaniaBanas nparpama Moxa ObIIb BEIKAPBICTaHA ¥ HAByYaJdbHBIX MITaX.



Annotation

The thesis contains 35 pages, 23 illustrations, 3 sources used, 1 appendix.

Keywords: shortest-paths problem, Dijkstra’s algorithm, A* algorithm, the
Bellman-Ford algorithm, running time.

The object of the research is the shortest-paths problem. The purpose of the thesis
is the study of Dijkstra’s algorithm, A* algorithm, the Bellman-Ford algorithm and
their software implementation.

During the thesis, the theoretical foundations of shortest-path search algorithms
were studied, and the correctness of their operation was proven. For the algorithms
under consideration, their asymptotic complexity was calculated, a comparative
analysis was carried out, and the advantages of each of them were determined,
which helps to rationally use limited computing resources.

In the main part of the thesis, a software implementation and visualization of the
execution of the Dijkstra, A*, Bellman-Ford algorithms was developed.
Visualization helps to present the task in a clear form for easier analysis and
estimation of the results obtained.

The developed program can be used for educational purposes.



