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BU3HAUYEHHS BAI'OBUX ®YHKIIIIA PEBEP HEOPIEHTOBAHOI'O I'PA®A TP
KOMIP'IOTEPHOMY ITOIIYKY ONTUMAJIBHOT'O HLIAXY 3
BUKOPUCTAHHAM AJI'OPUTMY JEUKCTPHU

BusHaueHi 8azosi gyHkyii pebep HeopieHmosaHo20 epaga npu KOMh'HOMepHOMY NOWYKY ONMUMAAbHO20 WSXY.
Bukopucmaui aszopummu ma kKomn’romepHi npozpamu 051 nOWYKy OnMuMa/nbHO20 WASXY 2paga 3 eUKOPUCMAHHAM
anzopummy /Jelikcmpu, wo 0036041UM0 U3HAYAMU HANPYHCEHICMb ma 3MiHU 8i0HOCHO20 HamMs2y no 30HAM 3anpasku
MPUKOMAMCHUX MaA MeKCMU/AbHUX MAWUH, 3 YpAaxy8aHHSM cheyu@iku koHcmpykyii cucmemu nodaui Humku. lle
npu3800ums 0o 3MeHWeHHs 06pUBHOCMI HUMOK.

Karwuosi caosa: eazosi gyHkyii pebep, anzopumm [elikcmpu, HeopieHmosaHuil zpag, onmumaabHUll WAsX,
Komn'tomepHa npozpama.
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DETERMINATION OF THE WEIGHT FUNCTIONS OF THE EDGES OF AN UNDIRECTED GRAPH IN THE
COMPUTER SEARCH OF THE OPTIMAL PATH USING DAKYSTRE'S ALGORITHM

The use of algorithms and computer programs to find the optimal path of the graph using the Dijkstra algorithm allows
determining the tension and changes in the relative tension in the filling zones of knitted and textile machines, taking into account the
specifics of the design of the thread feeding system. This makes it possible to reduce the breakage of threads, to optimize thread tension in the
working zone of the formation of the original product. Determining the weight functions of the edges of an undirected graph during the
computer search for the optimal path is an important component of the optimization of thread tension in the working zone of the formation
of the output product. Tension optimization is carried out on the basis of its minimization, which allows to reduce the probability of a break
in the working area. Optimization of the geometric parameters of the thread feeding system on the technological equipment, namely the
construction of such a broken form of the thread, in which the total angle of coverage of the constructive structural elements of the
technological equipment in the form of cylindrical and torus-shaped guides, elements of tensioning devices, devices for monitoring breakage
will have a minimum value. This will reduce the amount of friction force between the thread and the guide surfaces and obtain minimum
tension in the working area. Taking into account the large number of structural elements of the thread feeding system on technological
machines, their location in the plane and space, there is a need to use modern information technologies.

The imperfect shape of the thread filling line on technological machines of light industry, the low quality of complex threads and
yarns when the tension increases along the filling depth leads to their breaks. The use of algorithms and computer programs for finding the
optimal path of the graph using Dijkstra’s algorithm allows determining tension and changes in relative tension in the filling zones of knitted
and textile machines. The improvement of the process of thread processing on technological machines of light industry consists in minimizing
tension and should be based on theoretical and experimental studies of the process of interaction of threads with structural elements of the
feeding system, in particular, tensioning devices to control breakage and guides of large and small curvature.

Determination of the weight functions of the edges of the unoriented graph of the broken form of the thread allows us to obtain
the total, minimum angle of coverage of the constructive structural elements of technological machines. The structural elements of the
technological equipment represent the basis of cylindrical and torus-shaped guides, elements of tensioning devices, devices for monitoring
breakage. This makes it possible to reduce tension and relative tension in the refueling zones of technological equipment.

Keywords: edge weight functions, Dijkstra’s algorithm, undirected graph, optimal path, computer program.

IHocTanoBKa mpo0/1eMH y 3arajibHOMY BHIJISIAI
Ta ii 3B’f130K i3 Ba2KJINBHMH HAYKOBUMH YY NPAKTHYHUMH 3aBAAHHAMHI
BukopucraHHsi anroputMiB Ta KOMI'IOTEPHHMX IPOTpaM s MOUIYKY ONTHMAIBHOTO LUIIXY rpada 3
BUKOPHCTAHHIM aJrOpuUTMy JleHKCcTpH J103BOJIsIE BU3HAYATH HAIPYXKEHICTh Ta 3MIHM BIJTHOCHOTO HATSTY IO 30HaM
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3alpaBKM TPUKOTAXKHUX Ta TEKCTWIBHUX MAIIHH, 3 YPaXyBaHHSAM CIeNU(IKA KOHCTPYKLII CHCTeMHU Moxavi HUTKH.
Le mo3Bosisie 3MEHIIUTH OOPUBHICTH HUTOK, ONTHMI3yBaTH HATAT HUTOK B poOOUiil 30HI (opMyBaHHS BUXIJHOTO
nponykty. BusHaueHHs BaroBux (QyHKUiH pebep HeopieHTOBaHOro rpada NpH KOMI'IOTEPHOMY MOLIYKY
ONTHMAJIFHOTO NIISXY € BRXKIMBOIO CKJIQJIOBOIO 33Ja4yeio ONTHMI3allil HATATY HUTOK B poOoyiil 30HI (opMyBaHHS
BUXIJTHOT'O MPOAYKTy. OnTUMI3aIlisl HATATY 3IMCHIOEThCS HA OCHOBI HOro MiHIMI3aIlil, 10 {O3BOJISE 3MCHIIUTU
HMOBIpHICTH 0OpHBY B poOoUiii 30Hi.

Onrumizalisi reOMETPUYHUX MapaMeTpiB CHCTEMH MOJa4yl HUTKM Ha TEXHOJOTTYHOMY OOJaJHaHHI, a came
noOynoBa Takoi jamMaHOi (GOpMH HUTKH, NPU SKii CyMapHHH KyT OXOIUIEHHS KOHCTPYKTHBHHX CTPYKTYPHHX
€JIEMEHTIB TEXHOJIOTIYHOTO OOJIAAHAHHSA y BHIJIAI HANPaBIIIOYUX IIIHApWYHOI Gopmu Ta y ¢opmi Topa,
€JIEMEHTIB TPHUCTPOIB JJI HATATY, NPHCTPOIB UII KOHTPONIO oOpuBY Oyae MaTh MiHiManpHe 3HaueHHS. lle
JTO3BOJIMTH 3MEHIIUTH BEIMYWHY CHIIM TEPTS MiXK HATKOIO Ta HANIPSIMHUMH ITOBEPXHAMH 1 OTpIMaTH B po0Oodiil 30Hi
MiHIMaTBbHUA HATAT. BpaxoByro4Wm BeNMKY KIUIBKICTh CTPYKTYPHHX €JEMEHTIB CHCTEMH II0Aadi HHUTKH Ha
TEXHOJIOTIYHUX MalllMHaX, iX PO3TallyBaHHSA y IUIOIIMHI Ta NPOCTOpi BHHUKAE HEOOXIJHICTH BHUKOPHCTaHHS
Cy4acHHX iH(OPMAIIHHUX TEXHOJIOTIH.

AHaJti3 1ocaigKeHb Ta myoaikamin

Henockonana opma JiHIi 3ampaBKi HATKKA Ha TEXHOJOTTYHHMX MAIUHAX JICTKOI MPOMHCIOBOCTI, HA3bKA
SKICTh KOMIIJIGKCHUX HUTOK Ta NPsDKI IPH 3pOCTaHHI HATATY 110 MIIMOWHI 3alpaBKy MPU3BOANUTH 10 iX 0OpuBiB [1, 2].
BukopucraHHs anropuTMiB Ta KOMIT'IOTEPHHMX TIporpaM Ml MOIIyKy ONTHMalbHOTO HIILIXy Tpada 3
BUKOPHCTAHHIM alropuTMy JleHKcTpr N03BOJIsIE BU3HAYATH HANPY)KEHICTh Ta 3MIHHM BiJJHOCHOTO HATSTY 10 30HaM
3alpaBKW TPUKOT@KHUX Ta TEKCTHIBHMX MammH [2]. YIOCKOHaJICHHS TMpOIecy IepepoOKH HUTOK Ha
TEXHOJIOTIYHHAX MAIIMHAX JIETKOI MPOMUCIOBOCTI TOJIsITae B MiHIMI3amii Hatary [3, 5-9] i moBuHHO Oa3yBaTHCsS Ha
TCOPETHYHHUX Ta EKCIEPUMEHTAIBHHUX IOCHIIPKCHHSAX IPOLECy B3a€MOAIl HUTOK 3 CTPYKTYPHUMH €JIEMEHTaMHU
cucremu mnofadi [1, 4], 30kpeMa NpUCTPOSIMU ISl HATATY, JJIs1 KOHTPOJIO OOPUBY Ta CHPSMOBYBAa4aMH BEIHKOI Ta
Masoi kpuBu3HH [ 1, 2].

Busnauenns BaroBux ¢yHKIi# pedep HeopieHTOBaHOTO rpada tamanoi GopMH HUTKU AO3BOJISE OTPUMATH
CyMapHHH, MiHIMaJbHUI KyT OXOIUIEHHSI KOHCTPYKTHBHHX CTPYKTYPHHUX €JIEMEHTIB TEXHOJOTIYHUX MauuH [1-3].
CTpyKTypHI €JIEMEHTH TEXHOJIOTIYHOTO YCTATKyBaHHs NPEICTABISIOTh 0a3y HalpaBIITIOUMX LUIIHIAPUYHOT GOopMU
Ta y ¢dopmi Topa, €IEMEHTIB MPUCTPOIB Ui HATSTY, HMPUCTPOIB Jyii KOHTposto oOpuBy [2, 7]. lle mo3Bosnse
3MEHILUTH HAIPYXKEHICTh Ta BIIHOCHHI HATSAT 110 30HaM 3alpaBKH TEXHOJIOTIYHOTO ycTaTKyBaHHs [1, 2].

®DopMyIIOBAHHA Lijed cTaTTi
Metoro pobOTH €: BU3HAYEHHS BaroBux (QYHKIIA pebep HEOPiEHTOBAaHOTO Trpada MPH KOMIT IOTEPHOMY
HOIIYKY ONTUMAJIBHOIO IIUISAXY 3 BUKOPHCTAHHAM aNropuT™My JleiikeTpH.

Bukiiax 0CHOBHOI0 MaTepiamxy
Po3B's130Kk 3a7a4i MOLIYKY ONTHMANIBLHOI TPAEKTOPIl MOYKHA OTPUMATH, CKOPUCTABLIMCH MOJAECIIIIO Y BUIJIS
HEOPIEHTOBAHOTO rpada st (V. E, ), Axuii npeacTapisie co0OK0 CYKyHICTb ABOX MHOXKHIH
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Puc.1. Po3paxyHkoBa cxema CHCTEMH MOAa4i HUTKH
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BucCHOBKH 3 1aHOT0 A0CTiKEeHHS i MepcneKTUBH NOJAJbIINX PO3BiIOK Y JaHOMY HanpsiMi
Buznaueni Barosi ¢yHKIiT pebep HeopieHTOBaHOTO Tpada NpH KOMI IOTEPHOMY MOMIYKY ONTHMAJIbHOTO
HUIAXY 3 BUKOPUCTaHHIM alNropurmy Jleukcrpu.
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