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Hayu. pyxoBogures 1.1.H. llleBuenxo A.H.
HHcmumym qujopMamuKu U UCKYCCMBEHHO20 UHMENIEeKma
HonHTY
I/ICCJICIIOBaHI/IC H aHAJITH3 AJITOPUTMOB IOCTPOEHUS
TONOJIOTMH CETEH B Kjacce APE€BOBHAHBIX CTPYKTYP

3anaya HaXOXKIEHUS KpaT4aiiiero (WM ONTUMAILHOIO)
OyTH TOCTOSHHO akTyaJbHa. B Hame Bpems B o06macTh
pEUICHUsT TPAHCIIOPTHRIX 3a/a4 J00aBUIaCh HOBas — JOCTaBKa
00pa3oBaHMsi B pasHbIe TOYKM 3eMHOro mapa. OmHOH u3
OCHOBHBIX NPOONEMON UII MHOIOIMOJIB30BATENLCKUX CETeH
OUCTAHIIMOHHOIO OOy4YeHHs CTal IOUCK ONTUMAIbHOIO
MapupyTa MEepPEeChUIKM NaHHBIX, TaK KaK I KauyeCTBEHHOIO
JMCTaHIMOHHOTO 00yueHust BY 3 momkeH TecHO cOTpyIHHYaTh
CO CTyACHTaMd. BaXKHBIM SBIIIETCS BO3MOXKHOCTH OBICTPO M
0e3 moTeph JOCTaBUTh UCXOAHYIO HH()OPMAIIHIO.

Ilpn opraHmsanuy IUCTAHIMOHHOTO OOYYEHHS MOKHO
HCIIONB30BaTh KaK BBIACIEHHYIO C€Th, TaK U BCEMHUPHYIO
rio0anpHyIo ceThb Internet.
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[Tockombky ceTd o0OydeHHs CBS3BIBAIOTCS B OIHOM
00ydJaroIeM EeHTPE B APEBOBUAHYIO CTPYKTYPY, IOATOMY s
dopmupoBaHuss cetd OOy4eHHMs] MOKHO  HCIIOJIB30BATh
QJITOPUTMBI TOCTPOEHUS MHUHHMAaJIbHOIO OCTOBHOIO JEpeBa.
CymecTByeT  TOYHBIE M OBPUCTUYECKHE  AJITOPUTMBI
MO3BOJISIIONIME  PEHUTh  JaHHYIO  3azady.  HawuOGomee
pactpoCTpaHEHHBIMH CpPEOH TOYHBIX SBJISIIOTCS AJTOPUTMBI
IMpuma, Kpyckana, [llapma, Mcay-Bunbsamca nu @oremns[ 1,2].

Jlns  pemieHWss IOCTAaBICHHOM 3agadd (OpraHM3anys
KOMITBIOTEPHOM ceTn oOy4deHHs1) Ha BXOJ HEOOXOIHMMO IOAATh
CBsI3aHHBIM HeopueHTHpoBaHHBI rpadp G=(V,E), rme V -
KOJTMUECTBO BepIIHH, a E — komudecTBo pedep (Habop crsaseit),
W(i,j) — Bec pebpa, MOKa3bpIBa€T CTOMMOCTh HMCIOIb30BaHUS
cBsi3u coenwHeHMs 1 W j. TpeOyeTcst HaWTH aAUKINYECKOE
MOAMHOYKECTBO, KOTOPOE COEOWHSET BCE BEPIIMHBI M Y€l
oOmuii BeC MUHUMAJIEH.

BoruncnurenbHas  CIOKHOCTH — AlITOPUTMOB  (Bpems
paboThl) 3aBUCUT OT crocoba xpaHeHHs BepiuuH. Eciam rpad
IPEICTAB/ICH B BHIE MaTPHUIBI CMEKHOCTH, TO BpeMs paboThI
anroputMa [lpuma OymeT cocTaBiATh O(Vz). Teopetuyeckoe
BpeMs paboTel anroputva Kpyckana HampsMmylo 3aBHCHT OT
BpEMEHU COpTHPOBKU pebep m cocrasmsier O(E*lg(V)). Ilpn
HCTIOIB30BaHMU (HUOOHAYUMEBBIX NHUpaMul anroputM llpmma
MOkHO yckopuTh gm0 O(E+V*1g(V)), uro sBiserca BecbMa
CyIIEeCTBEHHBIM ycKopeHueM npH |V|<<|E|.

JIisl TpakTUYeCKOTO pEeHIeHHE 3aJadd  PasMEepHOCTEH
OOJIBIIIOrO MOpsiAKa OOBIYHBIC TPAAUIIMOHHBIE METOABI CHHTE3a
TOIOJIOTHH CETH HE TPUTOAHBI, BO3HUKaeT IpolnemMa —
pazpaboTka 3 (HEKTHBHBIX NPUOIMKEHHBIX METOIOB.

Cpemu MHOXKECTBA OBPHCTHUECKUX aJTOPUTMOB, MOXKHO
BBIICJIUTh JABa Kiacca. OIUH OCHOBAaH Ha aJropuTMe
HAXOXKJIEHUSI MHUHHMAaJBHOTO crsaruBatomiero nepesa (MST
(Minimum Spanning Tree). [lpyroii kjiacc OCHOBaH Ha
KJIACCHYECKOM ITOIX0/Ie HaXOKISHH KpaTdaillliero mMapuipyra
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“OT TOYKM K TOUKe” WM anropurMe nocrpoeHus yeca (Forest
Build Tree — FBT).

[Ba anmroputma, KMB (Kou, Markowsky, Berman) u RS
(Rayward-Smith) 3BEeCTHBI Kak caMble THITHYHBIC B 3THX JIBYX
kiaccax[3].

K  OBpHUCTHYECKMM  aIropuTMaM MOXHO  OTHECTH
FEeHETUYECKHE  aITOPUTMbl M aITOPUTMBI  ITOCTPOCHUS
MYpPaBbHHOM KOJIOHUM.

CpaBHUTENBHBIN aHanu3 paboThI aJTOPUTMOB
npoBogwica B «CHCTEME MPOEKTHPOBAHHS TOIOJIOTHH U
ONTHMMH3aLMK ceTel». B kadectBe cpensl pa3paboTku
nporpaMMHoOro  ofecrniedyeHusi Obuta  BeIOpaHa  cpena
Embarcadero® RAD Studio 2010 Bepcun 14.0 kommaxuu
Embarcadero  Technologies, Inc. J[lna Busyammsanuu
pe3yJIbTaTOB MCIIOIB30BalacCh cHCTeMa Ha pabodel CTaHIMU
AMD Athlon X2 (CPU 2200 MHz, RAM 2048 Mb).

B noxmane npuBoaMTCS OIEHKa pabOThl alTOPUTMOB
CHHTE3a TOTIOJIOTHH CETEeH B KJIacce APEBOBUIHBIX CTPYKTYp IO
paccTosiHUIO (001Las [UIMHA CTATUBAIOLIETO JepeBa) U BPEMEHHI
BBIUMCJICHUM, a TakXke pOCT BpPEMEHH BBIUHUCICHUH IIpH
YBEJIMYEHUHU KOJIMYECTBA BEPILUH B rpagde.

Hcxons U3 MONyYeHHBIX pPE3YyAbTaTOB, MOXHO CHEJaTh
BBIBOJI, YTO JJIs1 HEOOJIBIIOTO YHCIIA Y3JI0B TOUHBIE aJITOPUTMBI
NPUMEHITh BBIrOAHEH. Jlydinme mMmokazaTenu Cpeaud TOYHBIX
nmaet anroputm [Ipuma.

C yBenuyeHWEM KOMMYECTBAa BEPILHMH, BPEMs BBIUMCIICHUI
BO3PACTAET, IOITOMY IBPHCTUYECKHIE METO/bI TIO3BOJISIIOT peIliaTh
3ajady 3a pa3yMHOE BpeMsI BBIYMCIEHUS. JIByMs OCHOBHBIMH
KPHUTEPHSIMHU, OLIEHUBAIOLIIIMH 3TH aJTOPUTMBI, SIBIISIETCS CKOPOCTh
CXOIMMOCTH U OJTM30CTh MOY-4aeMOI0 PeIIeHUs K ONTHMAIEHOMY
WM K€ K JTy4IIeMY PEeIICHHIO.

O6a amroputva KMB u RS wumeror Hmxe
npouzsoautenbHocTh, 4eM MST m FBT Ho naroT pemenue,
OroKe K ONTHMAIBLHOMY.
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Ilpn peanusanmy anropuT™Ma HOCTPOCHUS MypaBLUHOM
KOJIOHMH B@XHBIM IIOKA3aTENIEM OT KOTOPOTO 3aBHCHMT BBIYH-
CITUTEIIbHAS CIIOXKHOCTD SBIISIETCS BEIOOP CTPATETUH MOKCKA.

HcenenoBanusl TeHETHYECKOTO aJrOPUTMa MOKA3bIBAIOT,
YTO JUI1 YMCHBIICHWS BPEMs BBIYMCICHHH Ie7Ieco00pasHo
BBIZICNATE OOJACTH HCXOOHBIX JAHHBIX JJIS  CO3MAHUS
HaYaJIbHBIX MOMYJISAIUHA.
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becueHHpIM HCTOYHMKOM HH(OPMALIHK O PHIHKE, CIPOCE
U TOTpeOHuTeNAX ABISIOTCS cucteMbl Kiacca CRM (Customer
Relationships). Cyre CRM - wu3BieYeHHE MaKCHMaIbHOMN
IOJIB3BI  OT B3aMMOOTHOWIEHWH C KaXIBIM  KJIMEHTOM.
Heo0xoauMo NOMHHTE, YTO KJIHEHT - €IMHCTBEHHBIM HCTOYHHUK
noxona komnanud. Mcnons3oBanue Texnonoruit CRM B otne-
Jax 1o paboTe ¢ KIMEHTaMH - 3aJI0T 0JaroCOCTOSHHS KOMITa-
Huu[ 1].

Hns GOpMHpOBaHHMS  ONTHMAIBHOTO  aCCOPTUMEHTA
TOBApOB OJIs1 BLI6paHHOFO CETMEHTa pPBIHKA HY>KHO, IIOMHMO
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