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BUKOPUCTAHHS AJITOPUTMY JEMKCTPHU TP KOMIT'IOTEPHOMY
NOIIYKY OIITUMAJIBHOT'O LJIAXY HEOPIEHTOBAHOI'O I'PA®A 3
YPAXYBAHHAM BIIVIUBY PAAIAJIBHOI'O OXOIIVIEHHSA
HA BATOBI ®YHKIIII PEEP

3 ypaxyeaHHsaM enaugy padianbHo20 oxonJeHHs 8U3Ha4yeHi eazosi ¢yHKYii pebp HeopieHmosaHozo epaga npu
KOMN'lomepHOMYy NOWYyKy ONMUMA/AbHO20 WAAXY. Bukopucmawi aszopummu ma KoMmn'romepHi npozpamu 0451 NOWYKY
ONMUMAaNbHO20 WASXY 2pada 3 8UKOPUCMAHHAM aszopummy [elikcmpu, wo 003601U10 8USHAYAMU HANpPYx*ceHicmb ma
3MiHU 8I0HOCHO20 HAMSs2y NO 30HAM 3aNPABKU MPUKOMANCHUX MAd MEKCMU/JAbHUX MAWUH, 3 YPAXY8AHHAM cneyudiku
KoHcmpykyii cucmemu nodaui Humku. Lje npuseodums 0o 3MeHueHHs1 06pUBHOCMI HUMOK.

Katouosi caosa: anzopumm /Jlelikcmpu, Komn'romepHUutl nowyK, onmuMaabHull w/isx, HeopieHmosaHuli epad,
padianvHe oxonseHHs, 8azosi GyHKYiT pebp.
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THE USE OF DIJKSTRA'S ALGORITHM IN THE COMPUTER SEARCH OF THE OPTIMAL PATH OF AN
UNDIRECTED GRAPH TAKING INTO ACCOUNT THE INFLUENCE OF RADIAL COVERAGE ON THE
WEIGHT FUNCTIONS OF THE EDGES

Taking into account the influence of radial coverage, the weight functions of the edges of an undirected graph during the
computer search for the optimal path are determined. Algorithms and computer programs were used to find the optimal path of the graph
using the Dijkstra algorithm, which made it possible to determine 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 leads to a decrease in thread
breakage. The development of mathematical models for determining the reduced coefficient of friction during the interaction of the thread
with the ring and tubular thread guides of knitting machines allows the use of algorithms and computer programs to find the optimal path of
the graph, using Dijkstra's algorithm, in which the tension of the thread at the exit point will be minimal. This makes it possible to determine
the tension and change of relative tension in the filling zones of knitted and textile machines, taking into account the specifics of the design of
the thread feeding system, taking into account the effect of radial coverage. Searching for the optimal path of the graph allows you to reduce
thread breakage and optimize thread tension in the working area of the initial product formation. Determining the weight functions of
edges, taking into account the influence of radial coverage, unoriented 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 guides of a cylindrical shape and in the form of a torus, 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.

Keywords: Dijkstra's algorithm, computer search, optimal path, undirected graph, radial coverage, weight functions of edges.

IMocranoBka npodJieMu
Po3pobka MmareMaTHIHUX MOJETICH NIl BU3HAYCHHSI PUBEICHOTO KOS(DIMiEHTY TEPTS MPHU B3aEMOJi1 HUTKH
3 KUIBIIEBUMH Ta TPyOYaCTUMH CIPSIMOBYBauaMHM HUTKH TPUKOTAXXHMX MAIIMH JI03BOJISIE BHKOPHUCTOBYBATH
ITOPUTMHU Ta KOMIT IOTEPHHUX MPOTrpaM JJisl MOIIYKY ONTHMAIBHOTO IUIAXY rpada, 3 BUKOPUCTAHHSAM AITOPUTMY
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JlefikcTpy, IpU IKOMY HATAT HUTKH B TOYINl BUXOAY Oyne MiHiMaabHUM. [le 103Bossie BU3HAYATH HATPY>KEHICTh Ta
3MiHy BiZIHOCHOTO HATATY IO 30HAaM 3alpaBKH TPUKOTAKHUX Ta TEKCTHJIbHUX MAIIMH, 3 YPaxXyBaHHSIM CHELU(IKH
KOHCTPYKLII CHCTEMU MOAa4l HUTKH 3 ypaxyBaHHSM BIUIMBY paJiajbHOTO OXoIUleHHA. [lomryk onTuMalibHOTO
HUIsIXy rpada qo3BoJisie 3MEHIINTH OOPUBHICTH HUTOK, ONTHUMI3yBaTH HAaTAT HUTOK B poOoduiil 30HI (opmyBaHHS
BUXIZIHOTO NpOAYyKTy. Bu3HaueHHs BaroBux (yHKLiH peOp, 3 ypaxyBaHHSM BIUIUBY PpaJiaJlbHOIO OXOIUICHHS,
HEOpIEHTOBAaHOTO Tpada Mpyu KOMIT'IOTEPHOMY MOIIYKY ONTHMAaIBHOTO HUISAXY € BaXKIMBOIO CKJIAJIOBOIO 3a/1aucio
onTHMi3alii HaTATY HUTOK B poOouiil 30HI (QopMyBaHHS BHXITHOTO MPOAYKTy. ONTHMI3allis HATITY 3/1iHCHIOETHCS
Ha OCHOBI 00 MiHIMi3aii, 0 03BOJISIE 3MEHIITNTH HMOBIpPHICTH OOpUBY B pOOOUiif 30Hi.

OnTrMizanis TeOMETPHYHHUX ITapaMeTpPiB CHCTEMH ITO/1a4i HUTKH Ha TEXHOJIOTIYHOMY OOJIaJiHaHHI, a came
noOymoBa Takoi JlaMaHOi ()OPMH HHWTKH, NPH SIKIH CyMapHHH KyT OXOIUICHHS KOHCTPYKTUBHHX CTPYKTYPHHX
€JIEMEHTIB TEXHOJIOTIYHOTO OOJIAHAHHS y BHUIIIAI HANpPaBIIOUMX IUIHAPHYHOI GopMmu Ta y ¢opmi Topa,
€JIEMEHTIB TPUCTPOIB JJI HATATY, MPHUCTPOIB U1 KOHTPOIO oOpuBy Oyme MaTH MiHiManbpHe 3HaueHHA. Lle
JIO3BOJIUTH 3MEHIIUTH BEJIMYMHY CHIIM TEPTS MK HUTKOIO Ta HANIPSMHHMU ITOBEPXHIMH 1 OTpUMATH B po00diil 30H1
MiHIMQIBHUH HaTsAr. BpaxoBylounm BENUKY KITBKICTh CTPYKTYpHHX €JEMEHTIB CHCTEMH I10/1adyi HHUTKHA Ha
TEXHOJIOTIYHUX MalllMHaX, IX pPO3TallyBaHHS y IUIOLUIMHI Ta INPOCTOpPI BHHHKAE HEOOXIJHICTH BUKOPHCTaHHS
Cy4acHHX iH(OPMAIIHHUX TEXHOJIOTIH.

AHaJti3 zKepen

HenockoHanicTh KOHCTPYKIT KUTBIIEBHX Ta TPyOYaCTHX CIPSIMOBYBauiB HUTKH HE J03BOJISIE 3/IHCHIOBATH
MiHIMI3aIlif0 HATSATy B Iporeci poOoTH TpukoTakHoi wMamuHu[l, 5-7]. BukopucTaHHA anropuTMiB Ta
KOMIT FOTEpPHUX IIpOrpaM JUisi MOMIYKY ONTHMAJBHOTO MHIIAXYy rpada 3 BHKOPHUCTAaHHAM alroputMy JledikcTpu
JI03BOJISIE BU3HAYATH HAIIPYXKEHICTh Ta 3MIHM BITHOCHOTO HATATY IO 30HaM 3alpaBKH TPUKOTAKHUX Ta TEKCTHIIBHUX
MammH [3, 5]. KinpmeBi Ta TpyOwacTi chopsSMOBYBadi € CKIaJOBOI0 YaCTHHOK CHCTEMH IOJadi HHUTKH
TEXHOJIOTIYHOTO YCTAaTKyBaHHS TPHUKOTA)XKHOI IPOMHUCIOBOCTI. HemockoHamicTh KOHCTPYKIIl KUIBIEBHX Ta
TpyOUacTHX CHIpSMOBYBadiB HE JO3BOJIAE 3OIHCHIOBATH MIHIMI3aIlil0 HATATYy HUTKH B TIpomeci podoTh
TEXHOJIOTIYHOTO YCTAaTKyBaHHS 1 IPU3BOIUTH 10 MOPYLIEHHs TeXHoJIoriyHoro pexumy[l, 2]. B nepury uepry, Ha ne
BIUTMBAE OCOOJIMBOCTI MPOIIECY B3AEMO/IIl HUTKH 3 HAMPSMHOIO 3 YPaxyBaHHIM pPajialbHOTO 0XBAaTy ii MOBEPXHi, 110
3YMOBJICHO CTPYKTYPOIO 1 MarepiajioM, crerudikoo BUTOTOBJICHHS HUTKH, IOBXHHOI OKPEMHX €JICMEHTApHHX
BOJIOKOH Ta X B3a€EMHUM PO3TalllyBaHHSM BIIHOCHO OJIMH JI0 OJHOTO, & TAKOK HEPIBHOMIPHICTb BXiJJHOTO HATATY[2,
5-9].

BusnauenHs BaroBux QyHKIii peOp HeopieHTOBaHOTO rpada jamManoi GOpPMU HUTKH A03BOJSIE OTPUMATH
CyMapHHH, MiHIMaIBHUH KYT OXOIUICHHS KOHCTPYKTUBHHUX CTPYKTYPHHX €JIEMEHTIB TEXHOJIOTIYHUX MamuH [2, 3].
CTpyKTypHI €JIEMEHTH TEXHOJIOTIYHOTO YCTATKyBaHHS IPECTABISIOTh 0a3y HAIpaBIITIOUMX LUIIHAPUIHOI GOpMHU
Ta y (opmi TOpa, €IEMEHTIB NPUCTPOIB ISl HATATY, NMPUCTPOIB Ui KOHTposo obpuBy [5, 7]. Lle mos3Boise
3MEHIINTH HANpYXXEHICTh Ta BIAHOCHMH HATAT 10 30HaM 3alpaBKH TEXHOJIOTIYHOTO YCTaTKyBaHHS [2].
Y 1oCcKOHaJIEHHsSI KOHCTPYKIIi KiTbIIEBUX Ta TPyO4YacTHX CIPSIMOBYBadiB HUTKM TPHUKOTAKHHX MAIIWH JIO3BOJISIE
MIHIMI3yBaTH 1X HATAT, SMEHIIUTH OOPHBU HUTKH, 0 Ma€ BAXIMBE 3HAUYEHHS JUISl YJJOCKOHAJICHHS TEXHOJIOTTUHUX
NPOLIECIB TPUKOTAXKHOI Ta IIBEWHOI MPOMMCIOBOCTI 3 TO3UILII MiJBHIIEHHS MPOAYKTHBHOCTI TEXHOJOTTYHOTO
yCTaTKyBaHHS Ta SKOCTI IPOAYKLUIT, 1110 BUIycKaeThes[ 1].

MeTo10 po6oTH € 3 ypaxyBaHHSM BIUIMBY paliaJIbHOTO OXOIUICHHS BU3HAYMTH BaroBi (QyHKuii peOp
HEOpIEHTOBAHOTO rpada NpH KOMIT'IOTEPHOMY IMOIIYKY ONTUMAJIbHOTO IUISXY 3 BHUKOPHCTaHHSIM allTOPUTMY
Heiikcrpu.

BuxJiag ocHOBHOr0 MaTepiany

[Toxa3HUK HANpY>XEHOCTI MPOIECY B3a€MOJIII HUTKM 3 HAIPSMHOIO, 3 ypaxyBaHHSAM BIUIMBY pajialbHOTO

OXOIUICHHSI, BU3HAYA€ThCS MOKa3HUKOM €KCIIOHEHTH B popmyuti Eftniepa it BU3HaUe€HHS HATATY HUTKH
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3 ypaxyBaHHSIM CHUCTEM DPiBHSAHB (2) - (4) MHOKHHA BaroBux (YHKIIH , Ki BimoOpakaroTh pedpa Ha iX Bary
BU3HAYAETHCS 3 HACTYITHOI CHCTEMH
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BucHoBku
3 ypaxyBaHHSM BIUIMBY pajialIbHOIO OXOIUICHHS BU3HAa4YeHI BaroBi (yHKIIT peOp HeopieHTOBaHOTO rpada
MPY KOMIT IOTEPHOMY TMOUIYKY ONTUMAaJIbHOTO HUISIXY 3 BAKOPUCTAHHAM alroputmy Jleikerpu.
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