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PEAJIIBALIA ITAPAJIEJABHOI'O AJITOPUTMY IIOWIYKY
DEPTH-FIRST SEARCH

BinaNUIBKWIA HAI[IOHATHPHAN TEXHIYHUNA YHIBEPCUTET

Anomauin

Pospobneno onmumizosanuil naparenvhuii areopumm nowyky ¢ emubuny Depth-First Search ons zpadis.
Ilposedeno OemanvbHull aHaniz iCHylOYUX Memooie NOWYKY 8 2AUOUHY, 0OTPYHMOBAHO 8ubIp 3acobié 01 peanizayii
napaneibHo20 BUKOHAHHA MA MOOENI08AHHS YACOBUX 3AMPUMOK Midc @yziamu zpagy. Busnaueno nepesacu ma
HeOOKY KIACUYHUX NiOX00i8 ma 3anponoHO8AHO Memoou iXHboi onmumizayii. 3anponoHO8AHO BUKOPUCHIAHHSA
oioniomexu ThreadPoolExecutor y Python o0as peanizayii 6acamonomokogoeo obuucnenus. Ocobnusa ysaza
npudineHa epexmueHOCmI UKOPUCMANHI NOMOKIB, OANAHCYBAHHIO HABAHMANCEHHS MA MIHIMI3AYil CUHXPOHI3AYIUHUX
sumpam. Cmeopero npoepamuy peanizayiio napanenvrozo Depth-First Search, wo dozsonse snauno ckopomumu uac
BUKOHAHMA AN2OpUMMY, 0COOnNU60 Ha eenuxux epagax. IIposedene mecmysanns niomeepouno 3meHuleHHs 4acy
6uKoHanHs Ha 1.5-2 pasu 6 nopisHsHHI 3 NOCHIO06HOIW 6epcielo, wo NiomeepoXNcye egeKxmusHicmb
bazamonomoxogozo nioxody. Ompumani pe3yIbmamu MolCymsv OYmu SUKOPUCIAHI 6 3a0auax pearbHO20 Yacy,
AHANI3] COYIATLHUX Mepedic, ONMUMI3AYIT MApUPYmis, a maxoc y po3nooileHuUx CUCmemax 0ouucieHy.

Kniouoei cnosa: nowyx 6 enubuny, napaneasuuii aneopumm, 6a2amonomoynicmy, epagp.

Abstract

An optimized parallel Depth-First Search algorithm for graphs has been developed. A detailed analysis of existing
DFS methods was conducted, and the choice of tools for parallel execution and modeling of time delays between
graph nodes was justified. The advantages and disadvantages of classical approaches were identified, and methods
for their optimization were proposed. The use of the ThreadPoolExecutor library in Python was suggested for
implementing multithreaded computation. Special attention was given to thread efficiency, load balancing, and
minimizing synchronization overhead. A software implementation of the parallel Depth-First Search algorithm was
created, significantly reducing execution time, especially for large graphs. Testing confirmed a reduction in execution
time by 1.5-2 times compared to the sequential version, demonstrating the effectiveness of the multithreading
approach. The obtained results can be applied to real-time tasks, social network analysis, route optimization, and
distributed computing systems.
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Beryn
PO3BUTOK KOMIT'FOTEPHHX CHCTEM 13 OaraTosJiepHHMH TIPOLECOPAMHU CTBOPIOE MOKIJIMBOCTI ISt
BUKOPUCTAHHs TapajeibHux aiaroputmis [1]. Anroputm nomyky B rnubuny Depth-First Search (DFS)
IIMPOKO 3aCTOCOBYETHCA B 3a7auax 00xoay rpadis, MONIyKy NUIAXIiB Ta epeBipku 3B a3HOCTI. [IpoTe ioro
TpaguLiliHa TOCIiZOBHA peaji3alis Moke OyTH Hee(eKTHBHOIO Ul BEIMKHUX IrpadoBHX CTPYKTYp [2]. ¥V
po0OTI po3rIsIHYTO Miaxoau A0 ontuMizamii DFS nuisixom 6araronoTokoBOro BUKOHAHHS IS ITiBUIIICHHS
NPOAYKTUBHOCTI aJITOPUTMY .

IlocTanoBka 3aga4i JoCaiTKeHHA
s peanizarii napajeibHOro ajropuTMy IOMYKY B TIHOUHY HeoOXxiaHO [3]:
e MpoaHali3yBaTH icHyroui Metoau peanizauii DFS [4];
®  pO3pOOHUTH Ta ONTUMI3yBaTH NapanenbHy Bepcito DFS;
®  BHKOHATU TECTYBAaHHS MPOAYKTHBHOCTI Ta MOPIBHATH PE3YJbTATH 3 MOCIIIOBHOIO peati3alli€lo.



Buksan ocHOBHOTo MaTepiairy
PosrmsayTo kmacuunumii anroput™M DFS Ta fioro mapanensHi Momudikarii. 3ampormoHOBaHO MiAXiJ 0
po3noziny obuncienb Mix moTokamu 3 BukopuctanHsaMm ThreadPoolExecutor y Python [5-6]. IIposeneno
ONTHMI3AIlI0, 10 BKIIOYAE 3MCHINCHHS HAKJIQJHUX BUTPAT HAa CUHXPOHI3aIlil0, BUKOPUCTAHHS CTPYKTYpP
JMAHUX A1 e(peKTUBHOTO YNPABIIHHS BiJIBIJaHUMH BY3JaMH Ta OOMEKEHHS KiTBKOCTI aKTUBHUX TOTOKIB.
Peamizartist 7o3BoHIIA CYTTEBO 3MEHIIUTH YaC BUKOHAHHS allTOPUTMY ISl BETUKUX Tpadis.

Pe3yabTaTi qocaigxeHHs.

[IpoBenene tectyBanHs mapanenbHoro DFS mokasano 3MeHIIEHHS 9acy BUKOHAHHS B CEpeTHbOMY Ha
1.5-2 pa3u mopiBHAHO 3 MTOCITiTOBHOIO Bepcieto [7]. Haltbinpmmit edhekT crocTepiraBest mpu o0poOii rpadin
13 BEJTUKOIO KINBKICTIO BEPIIMH. AHANi3 BIUIMBY KiTBKOCTI MOTOKIB Ha MPOAYKTUBHICTH MiATBEPIUB, IIO
OINITHMAJIbHE IXHE YMCIIO 3AJICKUTD BiJl allapaTHUX XapaKTEPUCTHK CHCTEMH.

BucHoBku
Pesynbratu gociiKeHHs TiATBEPAWIN ¢EKTUBHICTh 3aCTOCYBaHHs MapaieibHoi 00podku mns DFS.
Buxopucrtanas 6araTomoTo4HOCTI J03BOJISIE 3HAYHO CKOPOTHUTH Yac OOYHCIICHbB, IO OCOOJIMBO BAXKIHBO
JUISL aHai3y BeENMMKUX TpadoBUX CTPYKTyp. [lomanbini MOCHIHKEHHS MOXKYTh OYTH 30CEpEIKCHI Ha
BukopuctandHi GPU mnst mie OinmbImoro mpUCKOpPEeHHST OOYMCIICHb Ta PO3MOJiIeH0i 00poOku TpadiB y
KJIACTEPHUX CHCTEMaXx.
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