O6 oxHOIT MoaeIN BJUAHUA B COIMMAJIbHBIX
ceTdax

Poixos A1, Unbunr U.FO.

B pabore npuBoguTcs MOIENb BIUSHUS B COIMUAIBHBIX CETIX U U3Y-
Yal0TCs HEKOTOPBIE ee cBoficTBa. OCHOBHOE BHUMAHUE YIEJISETCS U3Y-
YEHUIO MATPUIIbI BIUSHUSA. BiusgHue paccMaTpuBaeTcs KaK BeJIHIHHA,
3aBHUCAIIAdA OT BPEMEHU, & TaKXKe COCTOAHUS U MHEHUN APpYyrux areH-
toB. 1 paccMoTpeHust OJ00HOIO BJIUSTHUS WHTEPIIPETUPYETCsT TPO-
THBOIOJIOXKHOCTh MHEHUT areHTOB. [IprBeieHbI IpUMepPhI COITUATBHBIX
ceTeil, OCHOBAHHBIX HAa JIAHHOW MOeu. PaccMOTpPEHbI HECKOIBKO MIPO-
CTBIX CJIyYaeB CXOJIMMOCTU MaTpHIbl BinsgHus. [lokazaner ornmans B
CTPYKTYPE MOJEJ/N COLUAJIBHON CeTU C IIPEJeIbHON MaTpulieil BIUAHNIS
OT HEKOTOPBIX CYIICCTBYIOIUX MOJeJIeil.

KiroueBble cjioBa: aHAJM3 COIMAJIBHBIX CETei, MO BIIMSTHIS.

1. BBenenue.

Conpabuble CeTH SBJSIOTCS OJHUM U3 APKUX (DEHOMEHOB COBPEMEH-
HBIX HHPOPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUN U OOIIEITPU3HAHHBIM
TPEHJIOM X Pa3BUTUs. IIpUBeieM JIHMIIb HECKOJIBLKO IpuMepos [1]:

o Kaxx/Iyio CeKyH/ly 8 UeJIOBEK Ha ILUIAHETEe CTAHOBATCS YACTHIO KaKOM-
Jinb0 U3 CyIIECTBYIOIINX CONUATBHBIX CETEN.

e Facebook mo unciennocru 3-s1 crpana B mupe, nocje Kuras u Unann,
C HaceJIEHHEeM OKOJIO MUJIJINAP/IA YEJIOBEK.

e [IlaHCHI TOrO, YTO CPEIHECTATUCTUICCKUI UETOBEK MJIAIIIE TPUIIATH
JIET COCTONT B KaKOH-IMO0 commabHOi cetnn — 0osee 50%.

OHu Bce cusibHEE BIIASIOT HA TAKUE BayKHbIE aCIEKThI IIOBCEIHEBHOMN K3~
HH, KaK ceMbsi (Hanpumep, 6osiee 10% Gpakos, 3akiouennbix B CIIA, npo-
n30MLIN 6JIAroIapsi COIMUABHBIM CETSM; COIMAIbHBIE CETU CJIY2KAT ITPUIUHON
KaKJIOT0 TPEThEro pa3sojia B Mupe [1]), skonomuka (y 24 n3 25 kpynHeitnmx
MUPOBBIX a3eT yHAJM THPaXKU U3-3a TOr0, YTO HOBOCTH HAYAJU ITPUXOJIUTH
K JIOJIAM Yepe3 COIMAJIbHBIE CeTH; JIJIsT IIONCKa PAOOTHUKOB 4 U3 H KOMIIaHU
UCIIOIB3YIOT conmasibabie cetn [1]), m muOorme apyrume. EcrecrBenno, Taxoit
UHCTPYMEHT B3aUMOJEHCTBUAS ¢ OIPOMHOI ayAuTOpueil He MOI' OCTaThCA He
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3aMEUYEHHBIM I [IOJIUTUKOB, OM3HECMEHOB U JIDYTHUX 3aWHTEDECOBAHHBIX B
5TOM Jozieil n opranuzanuit. ColpaJbHble CETH UCIOJIB3YIOTCs KaK I pe-
IIEHNST BIIOJIHE MTOHATHIX «TPAIUIHOHHBIX> 3ajad (HAIPHMED, MapKeTHHTa),
TaK U JOCTATOYHO HeOOBIYHBIX [2]. Cpeu 60/1b110ro Habopa TAKUX 3a/1a9 HaM
Oy/lyT MHTEPECHBI 33,1291 BJINSHUS.

2. KpaTrkasa ucrtopusi pa3sBUTUA COIMAJIbHBIX CETEl.

OTHoIIeHUS MEXK/Ty JIIOIbMU, BOZHUKAIOIIUE [IPU STOM CTPYKTYPBI OTHO-
IeHUH, X aHaju3 U yIpaBjeHHe MU, CBsI3aHHBIE C 9THM BOIIPOCHI BJIACTH
BOJIHOBAJIM JIIOJIENl C IIE€PBBIX IMIaroB opranu3aiuu obriecrBa. C pasBurneM
00ITIeCTBa 9TU BOIIPOCHI CTAJIN U3yUYaThCs HA CUCTEMATHIEeCKOl ocHOBe. B Ka-
qecTBe MpUMepa MOXKHO mpuBecTu BceM n3Bectuyio [Ikosy Iludgaropa: «Ha-
YUHAJIOCH BCE CO CTyIeHel oOydeHust HpaBcTBeHHOM ducTore. OH 00bSICHSLI
3aKOHbBI B3ANMOOTHOIIEHUHN YeJI0BEKA — C YEJIOBEKOM, C IIPUPOION, ¢ Borom»
[4]. OxHako, cOBCTBEHHO TEPMUH «COIUAIbHAS CETh» BIEpBbIe BBeJeH JI7Ko-
HoMm Bapucom (John A. Barnes) rosbko B 1954 1. B paore [3].

WaTepecyromnue HAC KOMIIBIOTEPHBIE COIMAJIbHBIE CETH BO3HUKJIU B pe-
3yJibTaTe JOCTUXKEHUN WHMOOPMAITMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH,
Cpear KOTOPBIX MOYKHO OTMETHUTH CJIeIyIOIIne:

e 1971 r.: syieKTpOHHAsT 04T (COIUAbHASI CETh C HUCIOJIb30BAHUEM KOM-
ubtoreproii Texunkn), Psit Tomsnacon (Ray Samuel Tomlinson)

e 1988 1.: «IRC» (Internet Relay Chat) - obienue B peaabHOM BpeMeHH,
dbunckuit crynenr fpko Otikapunenom (Jarkko Oikarinen)

e 1991 r.: Unrepuer, Tumoru Ixxkon Bepuepc-/Iu (Sir Timothy John
«Tim» Berners-Lee)

WNurepecyronuiicst JeTajisiMiu YuTaTe b 0€3 Tpyja cMoxkeT Haiitu B UH-
TepHeTe BCIO HEOOXOnuMyIo MHMOPMAIUIO 110 YIOMSIHYTHIM aBTopam. llepe-
YUCJIEHHOE COCTABWIO MHMPACTPYKTYPHYIO OCHOBY COBPEMEHHBIX COIHUAJIb-
HbIX cereit. COOCTBEHHO CETH B COBPEMEHHOM WX IOHUMAHUU BO3HUKJIM HE
TaK JaBHO, U 3HAKOBBIMHU COOBITHSIME 3/1eCh ObLtu co3manne Pauan Kompa-
qoMm (Randy Conrad) cern Classmates.com B 1995 r. u cozmanne Mapkom
Dot Lykepbeprom (Mark Zuckerberg) ceru Facebook B 2004 r.

3aMeTnM, UYTO MHUP PeasibHBII U MUDP BUPTYAJBHBIH CyIIECTBYIOT HE OT-
JIEJIBHO JIPYT OT JipyTa. B KauecTBe mpuMepa MOXKHO mpuBecTu ceTh Groupon,
cozmannyio B 2008 r. (https://www.groupon.com) — coesunenne obIeHUs 1
6usneca, on-line u off-line mupos [5, 6. SameTnm TaKKe, YTO MHOIHE UCCIIE-
JIOBATEJIU U JINJIEPbI BLICOKOTEXHOJIOMMIECKON NHIycTpun (HalpuMep, TeXH-
geckuit qupexrop Google Pait Kyprseitn (Ray Kurzweil) - cm., nanpuwmep,
[7], a Takxke MHOXKeCTBO cCbLIOK B MHTEpHET) BuasT OyLyinee COnUaIbHBIX
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ceTeil KaK ceTeil CMEIIAHHBIX, I[Jie OOIMAIOTCsI, PA3BUBAIOTCS, COBMECTHO pPe-
MIAf0T 3aJa9u JIOAu 1 poboThl. Bosee mogpobHO PO 9TO MOXKHO MPOYNUTATH

B [8].

B sakrouenne 3Toro KpaTkoro 0630pa OTMETHM, UTO B aHAJIU3€E COUATIb-
HBIX CeTeil MOXKHO BBIJIEUTD /1B TIO/IX0A, KOTOPBIE MOXKHO YCJIOBHO HA3BATD
B3IJIsi] CHAPY2KY U B3IJIsi)T U3HyTpH. [lepBbIil moaxo1 ssBiisieTcst 60j1ee pacipo-
CTpaHEHHBIM B HacTosAMIee BpeMsi. OTIacTH 9TO CBI3aHO C TEM, UTO C MATEMA-
TUYECKOW TOYKM 3PEHUsi CONMAIbHAS CETh MPEICTABSET COO0OM TOCTATOTHO
XOPOITIO U3yUIeHHBIH 00beKT — rpad, mpeacTaBsionuii coboit Habop y3JI0B
WJIK BEPINWH U CBsizell wim pebep Mexk iy HuMu. Takoil B3TJIsIT TO3BOJISET BU-
3yaJM3npPOBATD, CIEIATH HATJISTHBIM, COCTOSIHIE CETH WA €€ IaCTU U TTOHH-
MaTh HEKOTOPBIE MPOIIECCH B Hell mpoucxosimue. Hanbosee BredaTisionmast
KOJLJIEKIINST TAKUX BU3YAJM3AIMI IpeCTaB/IeHa B 6JI0Te M3BECTHOIO yIEHOI'O
u npeanpuanmaresss Crusena Bonbdpama (Stephen Wolfram), pazpabormu-
K& CHCTeMbI KOMITbIOTepHOH arebper Mathematica u cucrembl usBiedenust
suanuit WolframAlpha [9]. Hekoropsle u3 Hux npusejiensl Ha puc. 1 u 2.

Puc. 1. Connanbnoii rpad 14 nerneit mouku C. Boubdpama.
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Puc. 2. Conmamnphabie rpadnr gapyseit C. Bosbdpama.

B pamMkax 3TOro mojxojia BBOJATCS PA3/IMYHbIE MEPbl BaXKHOCTHU, IIEHHO-
CTU U JPYTUX KadecTB BepHuH U pebep rpada /st KOHKPETHBIX 3319 WIII
KJIACCOB 33184, U3Y9al0TCsl X cBoiicTBa. Mbl He GyjieM HOBTODPSATH 3/1€Ch BCe
STU ONpEJIeJIeHUsT; HHTEPECYIOIIerocs yurarels oromieM K kuure [10], rue
OHH IIpPeJICTABJIeHBbl Hanbosiee II0JIHO. B 9Toil JKe KHHUIe CoepzKarcsi OueHb
UHTEPECHOE EePEOCMBICICHUE KIACCHIECKHUX 3a/a4 yIIPABJICHUsI, UI'D U JPY-
rux Jyist cereBbiX 00bekToB. Cpeu OOIMUPHON AHIVIOA3BIYHON JITEpaTyPhI
KPOMe YIIOMSIHYTO# MOKHO BblieauTh Kauru [11] u [12]. Bropoii noaxon, win
B3IVIsIJ] U3HYTPHU, U3ydaeT CBOHCTBA CONUAJIBLHON CETH KaK MOJIEJIN PEAIbHOIO
MEpa. DTH CBOWCTBA U BO3HUKAIOIIME B CB3U C 9THM BOIPOCHI KOHCTPYUPO-
BaHUsI ONTUMAJBHBIX cereli u3yvatorcs B paborax [8, 13]. Huxe mbl Gyem
IPHIEPKUBATBCS TIEPBOTO MOJIXO/IA.

3. Bimmsaane B comuaJIbHBIX CETAX.

B noBcemmneBHOCTH MBI TTOCTOSTHHO CTAJTKUBAEMCS C CUTYAIUSIMU, B KOTO-
PBIX HAM IPUXOJIUTCH JiejaTh BbiOop. K npumepy, yrpoM BaM MOXKeT IIpejl-
CTaBUTCS BO3MOXKHOCTBH BCTPETUTBHC C JIPY3bAMU, JIJI KOTOPON IpHUIeTCs
OTMEHUTH BAIIU IJIAHBI, 8 MOXKET OBITH Bbl 3aXOTHTE IIPOBECTU ITO BPEMsI JI0-
Ma U HOCMOTPETh KUHO, WJIA YK€ BbI PEIINTE 3aHIThCs KAKUMU-JTHO0 BayKHbI-
MU BOIIPOCAMU U JejaMu. 1o Obl BbI He BhIOpaJju, Ha Bac OyayT OKa3bIBATD
BJIUSTHIE pa3/IndHbie haKTOPBI — APY3bst, 0OCTAHOBKA, BAIIN JUIHBIE IIPEJIII0-
YTEeHUsI. DTO MPOCTEHINUI TpUMED BJIUSIHUSI, C KOTOPBIM MBI CTAJIKUBAEMCSI
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B Hameil kusnu [15]. Tem He MeHee, OH XOPOIIO WJLIIOCTPUPYET BAXKHOCTH
9TOrO SBJIEHUS JIJIsI IPUHSTHUS Y€JIOBEKOM KaKUX-JINOO PeIreHnii.

Haanm dpopmaabHOe ompeeeHne. B mcuxosornu BARSHAE — IIPOIECC U
PE3YAbTAT U3MEHEHUST NHINBUIOM ITOBEJIEHUS IPYTOT0O YEJI0BEKA, €0 yCTaAHO-
BOK, HAMEPEHUM, IIPEJICTABJICHUI, OIICHOK U IIPOYEro B XO/I€ B3aNMOJICHCTBUA
¢ HuM. Paznmuarorcs BinMsiHUE HAIIPDABJIEHHOE U HeHAIpaBjieHHoe. MexaHusm
nmepBoro — ybexenue u Buyienue. [Ipu sTom cyObeKT cTaBUT 3aJady J10-
OUTHCS OIPEJIETIEHHOr0 pe3ysbTaTa oT 00beKTa BiusHus. HenanpasienHnoe
BJIUSHUE TOJOOHOM CrenuaabHOl 3a/adu He HMeeT, X0Td 3DdeKT Bo3maeii-
CTBHUS BO3HUKAET, YaCTO MPOSABIILAACH B JEHCTBUN MEXaHU3MOB 3apaKeHUA U
nojpaxkanust |16].

B pamkax MapkoBckoit Mozein nH(MDOPMAITMOHHOTO BJIUSTHUAST CIUTAETCS,
qro BimsiHue (GOpPMUPYET MHEeHHe 10 Kakomy-jubo Boipocy [10]. Oanako,
KaK TOKA3bIBAIOT MCCJIEOBAHUS COIUAJBHBIX IICUXOJOTOB, MHCHHUE TaK¥Ke B
HEKOTOPOU cTerneru popMupyer u BiausgHue. [jisg Toro 4rodbl MOsICHUTD ITO,
comnuieMcst Ha conuasibubiil skcrepumenT [llexrepa, rie rpyumsl Jiojeit, 3a-
HUMAIOIINE OJIHY IO3UITUIO, TIEPECTABAIN ODIIATHCS C JUCCUICHTOM, 3aHIMa~
IONIUM IIPOTHUBOIIOJIOXKHYIO, & FPAHUIILI TPYIII IEPECTPANBAJINCH TAKUM 0Opa-
30M, 4TOOBI UCKJIIOYUTD JUCCUIEHTa 1 n30aupoBarh [15]. IIpu srom criocobua
BO3HUKATH U JIPyTrasi CUTYallUs: «BJIUSITEHHOE MEHBITUHCTBO» MOXKET U3Me-
HUTH MHeHHUe OOJIBINON IPYIIbI U He CTAHeT JuccujenTamu [28].

Nmenno mosToMy 3aMedaHue O BO3/IEHCTBUN MHEHUs HA, BJIMSHUAE U TIPEJI-
CTaBJIAETCA BaXKHBIM. JI1s1 TOro 9To0bl y4ecTb 3TO, Mbl HEMHOI'O M3MEHUM
MapKOBCKYIO MOJIC/Ib HH(MOPMAITMOHHOTO BJIMSHUS W 338 INM BJIMSHUAE arcH-
TOB KaK 3aBHUCsdAIIee OT ux MHeHwuit. [IpudeM cBsa3b BIUSHUS U MHEHUS MBI
Oy/ieM 3a/1aBaTh TaK, YTOOBI HOBasi MOJIE/Ib CMOIJIA SIBHO OTPAXKATh PACCMOT-
PEHHBIE BBIIIE CONMAJIbHBIC STBJICHUST: M30JIAINIO TUCCUIEHTOB U BJIUITEIHHOE
MEHBINMUHCTBO. B Kakoi-To Mepe BBeJeHHAsI 3aBUCUMOCTDb COJIN3UT €€ ¢ Map-
KOBCKUMHU MOJIEJISIMU C PelyTaiueil u yupasjienus jgosepueM (6oJiee moapoo-
HO IIPO OTJIMYUs C HUMU MBI IIOI'OBOPUM HEMHOTO II032Ke, KOrjia Oy/ieM orpe-
JIEJISITh MOJIETh MaTeMaTudecKn). Mbl CMOYXKEM CTABUTBH CXOXKHE 0 CMBICITY
3a/1a91: «MAKCHMHU3UPOBATH PEIyTAIMIO areHTay (JJIs MOJEH C PEILyTalli-
eif), «MaKCUMU3UPOBATH BJIUSIHUE areHTay (JJIsl MOJEJU BJIMSIHUS), [JI€ TIOJT
areHToOM MbI Oy/IeM MOHMMATD 9IEHA COIMAJILHON CEeTH.

4. Mopgenb. MHenue, BJHSHUE, IIPOTUBOIOJIOXKHOCTh MHEHUIA.
CTpyKTypa conuajibHOI CeTH.

Hutst Toro 9To6bI MOCTPOUTH HAILY MOJETh, obpaTuMcs K [10] u o ama-
jgoruu ¢ MapKOBCKO#T MOIEbI0 MHMOPMAIMOHHOTO BJIUSIHUSI JIAJIUM HEKO-
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TOpBIE ONpejieieHnss U moHsATusi. Tak, B MapKOBCKON MoJe/in coluaibHast
ceThb npejicTaBisieT coboii opuenTupoBanublil rpad G = (V, E), riae MHOXKe-
CTBO BepHmH V — MHOXKECTBO JIEHCTBYIONMX arenToB (TpyIl, JIOAeH, co-
obriect), £ — MHOXKeCTBO pebep, CBsi3ell MexK 1y JefCTBYIOIIMI areHTaMu.
CaMmu areHThl, BXOJAIINE B COMUAIBHYIO CETh, OyIeM ONUCHIBATH MHOKECTBOM
N=1,2,3,... n.

Nrak, B MapKOBCKOIT MOJIe I areHT — BEPINHA OPUEeHTHPOBAHHOTO T'pa-
da, areHTH B3aMMOJEHCTBYIOT JIPYT C APYTOM, BBICKA3bIBask MHEHHE 10 OIpe-
JI€JIEHHOMY BOIIPOCY, M €CJIN %-i1 areHT BJIMSET HA areHTa, TO i-g U j-5 BEPIIH-
HBI B Tpade CBA3aHBI OPUEHTUPOBAHHBIM PEGPOM, TIpUIeM pedpy IPUITHCAHO
HEKOTOPOE TIOJIOKUTETHHOE YUC/I0, 0003HAYAIOIIEE IOBEPHE j-I'O AreHTa, i-My
areHTy, WIN 7K€ BJIUSIHUE {-TO areHTa Ha j-To arenTta. JlaHHOe YMC/Io MOXKeT
MEHSIThCsI CO BPEMEHEM B 3aBUCHMOCTH OT HPEJBIAYIIEr0 COCTOSIHUSI COIM-
aJMbHON CeTM M MHEHHMsl areHTOB. lIpomHTepnpeTupyeM MHEHue, JOBepue H
BJIMsIHUE B PAMKaX JAHHON MOJe/n:

Mmnenue i-ro arenra — dbynkius 7;(t) — [s,s], s € RY, ¢t € N - re.
OrpaHUYeHHAs BelecTBeHHas MOYHKIN, 3aBUCAIIA OT JUCKPETHOIO MOMEH-
Ta BpeMeHU t.

B onpeznenennn MHeHMs HUKaKuX OTamuuii or MapKoBCcKoil Mojen Her,
dbopMupPOBATHLCsT OHO OyIeT UACHTHUIHO TOMY, KaK 9TO nmpoucxoaut B Mapkos-
CKOIl MOJIe/IM, HO /I TOrO 9TOOBI BBIIMCATL €r0 B IBHOM BUJE HaM He0OXO-
JIAMBI CJIEJIYIOIIUE OIPEIeIeHNS:

Bausnue i-ro areHTa Ha j-ro areHrta — ysKius a;;(t,7i(t — 1),7;(t —
1)) — [0,m], m € R, ¢t € N - orpaunuennas nHeorpunarTenbuas yHKIHs,
TaK2Ke 3aBUCAIITaA OT JUCKPETHOI'O MOMEHTa BpEMEHUN tu OpeablAymnx MHe-
Huit. B gampreiimem koncrpykmmo a;;(t, 7;(t—1),r;(t—1)) 6yaem obosHadaTh
a;j(t) 1S COKpAIIEHNS 3aIiCH.

Hosepue — dbyuxuust by;(t, ri(t — 1),7;(t — 1)) = [0,m], m € RT, t € N
«J1BOlicTBeHHAsT» K (DYHKIUN BIUSHUS, T.€. ai;(t) = bj;(t). B mensx ympore-
HUA B JajbHeiimeM Oy1eM UCIOoIb30BaTh TOJBKO (DYHKIUN BJIMSHUS.

B panbHeiimen, 1151 TOro 9To0bI ObLIO YI00HO MOKA3bIBATH 3aBUCAMOCTD
BJIMSIHUS OT MHEHHUsI HAaM OyjleT HeOOXOIMMO CJIeJIYIOIIee ONpeIeIEHHIe TIPO-
THUBOIOJIOXKHBIX MHEHHIA: OyJIeM TOBOPUTh, YTO MHEHHS i-TO areHTa U j-ro
npomusonoroscrt, ecin sgn(ri(t) - rj(t)) = —1, u cxoxu, ecam sgn(r(t) -
ri(t)) = 1.

[Tocste TOro Kak MbI Jajii HEOOXOAUMBIE HAM MOHSITHSI, Mbl MOYKEM 3aMe-
TUTh, 4TO (DYHKIUM MHEHHsI al€HTOB 0Opa3ytoT BeKTOp (1), Ha i-if cTpouke
KOTOPOTO pacroyiaraercss (pyHKIs MHEHUS (-TO areHTa, KOTOPBIi Ha3bIBaeT-
CsI BEKTOPOM MHEHUdA WNJIN MHEHUEM COLH/I&J‘H)HOIU/I ceTu, a beHKL[I/II/I BJINAHUA
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obpasyior marpuiy siausHus A(t), Ha i-if CTpoUKe B j-M CTOJOIE KOTOPOIl
pacnojiaraercst (DYHKIUS BJIMSAHUS §-r0 areHTta Ha j-ro. VI remepb MbI MO-
JKEM ITI0Ka3aTh Kak OyieT popMUPOBATHCS MHEHHE B MOMEHT BpeMeHN ¢ + 1
B MarpudHoM Buje: 7(t + 1) = A(t) - ().

Bamernm, uro DYHKIUYU BIUSHUS, B OTJIM4YHe OT (DYHKIMI MHEHUS, He
OyayT yKazanel B aBHOM BHJe. C KaKO-TO CTOPOHBI 9TO MOYKET [TOKA3ATHCS
YIIYIIIeHHeM, TaK KakK He HO3BOJISeT SIBHO CYJUTH 00 MX CXOJMMOCTH, OJJHAKO
B TO K€ BPeMsi MBI CMOXKEM 33/[aBaTh 00Jiee CJIOXKHBIE (DYHKIMH BJIMSHUSA.

Ilepern Tem Kak ommcaThb CTPYKTYPY CONMAIBLHON CETH, MBI JOJI2KHBI J1ATH
OIIpeIeJIEHNsT UTOTOBOM MATPUIIBI BJUSHUS W UTOIOBOI'O BEKTOPa MHEHUsI,
WHaYEe HAM TPY/IHO OyIeT JaBaTh OTBETHI Ha CJIEIyIOIne BOIIPOChl: «B KakoMm
COCTOSIHIM OyIeT HAXOIUThCsl COIMAJIbHAsl CeTh Yepe3 HEKOTOPBIA OOJIBIIOI
nepuoji BpeMenn! Kakue MHEHUsI B UTOT€ YCTAHOBSITCS B COIMAJIbHON ceTu?
Kaxk OyayT BiuSTh areHThl APYT Ha APYyTa 0 IPOIIECTBHN HEKOTOPOro 60/1b-
moro mepuoia Bpemenu’ IlepectanyT jin OHE «JIPYKUATB» JPYT C APYTOM WA
HeT?».

ITycrs cymecTByeT mpezes tlim A(t) = A. Torna marpunia A HasbiBaer-
— 00

¢ MaTpuIleil pe3yJIbTUPYIONETO BIUSHUS WM UTOTOBOTO BIUSHUA. TakxKe,
ecJIi CyIIeCTBYET IIpejies ltlim 7(t) = r, TO BEKTOp I HA3bIBAETCS BEKTOPOM
— 00

PEe3yIBTUPYIONIEr0 MHEHUS, WJIM UTOrOBbIM MHeHueM. M3 Toro, kak dhopmu-
pyercst BekTop 7(t) caemyer, 9ro r = rA, a caM BEKTOD I OyIeT SBISATHCS
CcOOCTBEHHBIM BEKTOPOM Marpuiibl A ¢ A = 1.

o Toro, KaK MbI IPUCTYIUM K U3YYIE€HUIO UTOTOBOT'O BJIUSHUS U MHEHUSI,
HEe0OX0IMMO 3aJ1aTh CTPYKTYPY COIHUAIBHON CeTH, YTOOBI PE3Y/IbTATHI ObLIN
JIETKO MHTEPIIPETUPYEMBI, U MBI CMOIJIM CPABHUTH UX C PE3Y/IbLTATAMHE, TOJIY-
YCHHBIMU B JIPYTUX MOJEJSX CONUaNbHBIX ceteil. [Toaromy B cooTBeTcTBUE €
[10] MBI BBeieM HECKOJIBKO HMOHSITHIA:

Coobusecmeom S HA3BIBAETCS MHOXKECTBO areHTOB, KOTOPBIE HE IOJIBEp-
raloTcst BJMsHHUIO areHToB BHe Hero: S C N| u juya Vi € S,Vj € N\ S
BBIIIOJIHEHO a;5(t) = 0, Vt € N.

I'pynnoti Ha3BIBAETCsT MHOYXKECTBO areHTOB, KOTOPBIE BJHAIOT APYT Ha
ApyTa OPAMBIM I KOCBEHHBIM 0Opa30M.

Cnymnu%‘a/vz I'PYIIIbI HA3bIBACTCH alr'€HT, HO,H,BGpI‘aIOH.[HfICH BJIMSTHUIO 9TOU
I'PYIIIIbI, HO HE OK&SBIB&IOHLI/IfI Ha Hee BJIMAHMNA.

Cwmblcst 9TuX ompeiesieHnii moapobuo onucan B Kuure [10], auis Mapkos-
CKOIt Moiesn nH(MOPMAIMOHHOTO BINSHAS. Tak Kak Mbl 3a/1aeM X abCOIOT-
HO UJEHTUYHO, OOPATUBIINCH K BBINICYKA3aHHON KHUATE, YATATEh MOXKET 10~
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CMOTPETh Ha OCHOBHBIE IIPUMEPLI COODIIECTB, IPYIIIL U CIIyTHUKOB, 3/I€Ch Ke
MBI OCTABUM JIAHHBIE OIpPeeseHnst 6€3 IIPUMEPOB.

[IpemcraBisieTcst BAXKHBIM 3aMETUTD, IYTO B KAKOM-TO COODIIECTBE MOTYT
coziepaKaThesi apyrue coobiectBa. Jljis Hamero yaobctBa u Bo u3bekaHue
My TAHUIBI, MBI MOXKEM BBIJIEJINTh MAKCHMAJIbHBIE COOOINECTBa, TO €CTh Ta-
KUe, B KOTOPhIE HEJIb3sl BKJOUUTH JIFOOOrO areHTa He U3 Hero. A 3areM Mbl
MOKEM OTHCHIBATH B3aMMOECHCTBHS AaT€HTOB TOJBLKO B OTEIHHO B3sITOM MaK-
CUMAJILHOM COODINECTBE, U HE M3YYaTh JAPYTHe MaKCUMAJbHBIE COODIIECTBA
(BeJib areHThl U3 JIPYIUX COOOIIECTB HA HETO HUKAK He BJIUSIOT! ), TO eCTh MaT-
puiy A(t) MmoxkHO "pazbuTh ' Ha OMATPHIIBL, XaPAKTEPUIYOIIHE OTIC/IbHBIE
MaKCHUMAaJIbHbBIE COODIIECTBA.

5. Bompoc cyiiecTBoBaHusl pe3yJIbTUPYIOIIEl MAaTPUIbI U Pe3yJiIb-
Tupyomiero BeKropa. CpoiicTBa MaTpuilbl pPe3yJIbTUPYIOIIETO BJIU-
STHUS.

Panee mbI BbIBe/IM HEOOXOMMOE YCJIOBHE Ha COOCTBEHHOE 3HAYUEHUE pe-
3yJALTAPYIOIINX MATPHUI, HaM OyAyT Hy»KHBI TaKHe, 9TO y HHX OymeT co0-
cTBeHHBIH BeKTOP I' = Ar . Teneps mocMoTpuM, KaKue CBOMCTBA JTJOCTATOIHBI
Jist MaTpuIiel A(t) miist Toro 9Tobbl CYIIECTBOBAT €€ IIPeJIe.

ITepesr Tem kak chopMyIUPOBATD IIEPBOE yTBEPKJIEHUE YTOIHUM, UTO B
HEM 10T, KOJIEOAHMEM 3JIEMEHTOB MATPUITLI TIOHUMAaETCd Kojiebanue yHKITMif
HA MHOXKECTBE, CM. [24].

Yrepxkaenue 1. Ilycts kosiebanme 3/71eMEHTOB MATPHUIIGI BIUSHUSA CTPE-
muTcd K Hyso. Torma cylrecrByeT MaTpHIla UTONOBOIO BJIMSTHUSI.
Jlokazamenvcmeo:

B nannoM ciydae dbyHKimu a;;(t) OymyT ynoBierBopaTs Kpurepuio Komm u
CXOJIUTHCsI K HEKOTOPOMY IIPEJIeITy, CJIejIoBaTesIbHO, u MaTpura A(t) cxomurces
K HEKOTOPOH MaTpuie Ymeepoicdenue doka3ano.

[TpuBegéM IpUMEp JIByMEPHOI JBAKIbI CTOXaCTUYECKOH MaTpuilbl A(t) ¢
a11(t) = age(t) , KOTOpPast YIAOBIETBOPSIET YTBEPKIAEHUIO 1 U MMeeT Ipeiest
A. Bazaaum ssementst A(t) ciemyomumm 06pa3oM:

B nauanbneit Moment spemenn ai1(0) = C, a;p = 1-C, § < C < 1.
Bo Bce ocrampable MoMenTHI BpeMennu a11(t) = 1 — aja(t), a12(t) = ajo(t —
1)-(1+27%) | ecn muennst arenra 1 u 2 cxoxue, u aja(t) = 42
[IPOTHUBOIIOJIOXKHEIE.

[TokazkeM KOPPEKTHOCTB U CXOAUMOCTh. Pacemorpum BekTop 7(0) Takoii,
YTO MHEHUsI areHToB 1 u 2 Bcerga cxoxue. [lokarkeM, a0 tli>r1010 aa(t) < 1.
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JlokarkeM 1o mHayKimu, uto ai2(t) < 1 — 2771 Jlna t = 1 aro Gyzer
Bepro. [Iposepum jyis1 ¢ > 1. [pesmosoxkum, 910 BepHO uts t— 1, 1 oty anm
st apa(t—1)-(14272) < (1—-271) - (142727") <1—27""1, A suaunr

o0
t1i>120 aia(t) < Zl 27t = 1. Konebanue cTpeMuTCs K HYJIIO, U JAHHBIH IIPUMED
KOPPEKTEH, CéOTBeTCTByeT yTBepxkKJaeHno 1 u coiigércsa mbo K eIuHnI-
HOIT MaTpurie (B cirydae, ecim MHEHUs JI0JIr0 Gy/yT TPOTHBOIIOJIOXKHBI ), JIHOO
KYJIa-TO €IIE, ecin 06a areHTa BhIPAbOTAIOT CXOKNE MHEHHUS.

[Tepes Tem Kak K nepeiiTu K CjeyromeMy npuMepy u chopMyIupOBaTh
YTBEP2KAE€HUE 2, /UM CJIEAYIONIee ONpe IesIeH e,

Byziem roBoputh, 9ro SAUAHUE MOHOMOHKO NO 3HAKY, €CIIU I JIHOOBIX
t > k upu ycnosun sgn(ri(t—1)-rj(t—1)) = 1 Beimosaeno a;;(t) > a;;(t—1),
u upu sgn(ri(t — 1) - rj(t — 1)) = —1 ai;(t) < ai(t — 1), i # j. Ecan
sgn(ri(t) - rj(t — 1)) = sgn(ri(t — 1) - rj(t)) = 1, T0 Gyaem roBOpuTH, 4TO
MHEHHsI Al€HTOB OCTAIOTCs CXOXKUMU (IIPOTUBOIOJIOXKHBIMEI) B MOMEHT Bpe-
MeHH t.

VYrBepxkaenue 2. [Iycrb BausiHue MOHOTOHHO 110 3HaKy. Torya ecim cyre-
CTByeT Takoe k, 4To JyIs JIIOObIX ¢ > k MHEHHs JIIOObIX areHToB ¢ U j OyJIyT
OCTABATHCS CXOKUMU (MJIM IPOTUBOMOJIOZKHBIMHE ), TO CYIIECTBYET PE3y/IbTH-
PYIOIasi MaTPUIIA.

Jlokazameavcmeo: He orpanmdmBasi OBIIHOCTH, IyCTh JJisi HEKOTOPOrO Kk
BEPHO, 4TO It MobbIX t > k m mobbix 7(0) sgn(ri(t) - rj(t — 1)) =
sgn(ri(t—1)-r;(t)) =1, a;;(t) < m, n a;;(t) 11T upu t > k. Torma mbl MOKeM
IpUMEHUTHL TeopeMy BeitepiiTpacca o mpejiejie MOHOTOHHOW OTPaHUYCHHOM
[IOCJIEJOBATEILHOCTH. SHAUNT EI}LH;O a;j(t) = aj5. Ymeeporcdenue doxasano.

[TpuBeieM IpUMep MATPUILBI BIIUSIHUSL, KOTOPAst HOJXOIUT 110/, POPMYJIH-
POBKY yTBepKaeHusi 2. Tak ke, Kak U B IIPEJbILYIIEM IPUMEPE, BO3bMEM
l1ByMepHYIO JBazKJIbl CTOXACTHIECKYIO MATPHUILY C JIOHOJHUTEIBHBIM YCJIO-
BueM a1 (t) = aga(t) u 3amaaum stemenTsl Marpunbl A(t) ciemyromum obpa-
30M: B HauasbHbIH MomenT Bpemenn ai1(0) = 1—-C, a12(0) = C,0< C < 3, a
JIJISI BCEX OCTAJIbHBIX MOMEHTOB BpeMeH!U ¢ (DyHKIIUY BIUSHUAS OYIYT BBITJIsI-
JieTh caretyomumM obpasoM: aja(t) = C+C-sgn(ri(t—1)-ra(t—1))- M%tg(t),
a11(t) =1 — a12(t). Jokaxkem, 9T0 Jijis JIAHHON MATPUIIBI BBIIIOJHEHBI YCJIO-
BUS yTBEPXKJAeHU:A 2.

HyCTb 9TO He TaK, W MHEHHUs He OCTAaIOTCdA CXOKMMU Ha 6eCKOHGIIHOM
muoxkectBe S C N. Torya oba MHeHUS B 1000l MOMEHT BpeMeHM t OTJIMIHBI
or HyJist, pu 3toM ai(t) = ag(t) > C, a2 < 1 — C, Vt € N, kpome Toro,
s s € S BepHo, uTo sgn(ri(t) - ra(s)) = —1. He orpanmunsast obmmocrn,
MoxkeM cuuTarh, 9ro sgn(ri(t)) = 1. U3 oupenenenns momenu (s + 1) =
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a11(s+1)-7r1(s) +aa(s+ 1) -rao(s); ra(s + 1) = ag1(s+ 1) - r1(s) + aga(s +
1) - ro(s). Bosbmem Takoe s, uro ri(s + 1) > 0, ro(s + 1) < 0. MsI MoKeM
9TO CJIeIaTh TaK Kak a12(S) IPU IPOTUBOIIOJIOKHBIX 3HAKaX Oyzxer maso. B
MOMEHTBI § + 1 M § MHEHUS OCTAIOTCS CXOKUMU. SHAUUT, BIUSHAE MOHOTOHHO
no 3uaKky 71(s+2) > ri(s+1), ra(s +2) < ra(s+ 1), u 970 Hyzer BepHO 15t
BCeX MOMeHTOB § + t. Ciiesi0BaTeIbHO, CXOUMOCTD JIOCTHIAETCsI JIJIsT JI0OBIX
HAYAJIbHBIX BEKTOPOB 7(()), 1 MATPUIA YJIOBJIETBOPSIET YTBEPXKACHUIO 2.

Terepb MbI MOXKEM HPUMEHHTH 9TO YTBEPXKJCHHE U MOCMOTPETH, YeMy
paBen npeses marpunpl A(t) B 6eckoneunoctu. Ecim MHeHust 105ro GyayT
[POTHBOIOIOKHBIMHA, TO HPEJIeJ UX BJIUSAHUS JPYT Ha Jpyra OyJeT paBeH
HYJIIO, & €CJIN 2Ke HeT, TO oH Oyjer paser 2C, TO €CTh B OJIHOM CJIy9ae areHTh
[epecTaHyT KOHTAKTHPOBATH JAPYT C JPYTOM, & B JIPYTOM UX BJIMSIHHE JDYT
Ha JIpyra yBeJIMUATCS B JIBA Pa3a, U OHU BBIPAOOTAIOT CXOXKUE MHEHUSI.

Eciu pacemarpusars Marpuis! A(t), moaxozsinue 1oy JaHHBIE YTBEP-
JKJIEHHsI, TO MOYKHO HANTH CepbE3HbIE UIICOTOINIECKHIEe OTJIMIHsI OT MOJIeIeit
C JIOBEpHeM U pelyTaleii, Koropble paceMorpensl B [10].

B mozenu ¢ roBepreM BBOAUTCs (DYHKIWS YIIPABJIEHHsI, KPOMe TOTO, Pac-
CMATPUBAEMOE JIOBEPHE areHTa CBsI3aHO TOJBKO C YIPABJICHHEM U MHEHHEM
areHTa, caMa MAaTPUIA BIMSHHUsS He M3MEHsieTcs. B Mojesn ¢ peryTareii
bopMupPYOTCs UMD O0IIME PEIlyTAIMN Al€HTOB, TO €CTh PNy TaIUs OJHOIO
areHTa eJuHa JIJIs BCeX ocTalbHbIX. CYIECTBEHHBIM MATEMATHICCKUM OTIIN-
queM SIBJISIOTCS YCI0BUs CXOAUMOCTH. CXOJMMOCTD JIAHHOI MOJIeJIN HCCIe-
JIOBAJIACH B JIOBOJIBHO TPUBHAJBHBIX CIydasiX, TOrIa Kak MapKoBckast Mo-
Jie/b MHMOPMAIMOHHOTO BJIMSIHUS CXOJUTCS BCErJIa, a MOJEJIU C peryranueii
W YIPABJIEHUS JOBEPUEM CXOJATCS B 3aBHCHMOCTH OT BHJa (QyHKIMI perry-
TAIlMM ¥ MATPHIBl yIpaBJIeHUH. B 1e10M, n3ydeHue ycJoBHH CXOIUMOCTH
JIAHHON MATPUIBI [IPEJICTABIISIETCsT ABTOPAMU XOPOIIUM HATIPABJIEHUEM 11T
JIAJIbHEHIIero necie/JOBaHuUS.

6. O Bujie MaTPUIIbI PE3YyJIbTUPYIOIIErO BIUSHUSI.

Panee Mbl ipuBesIH J1Ba YACTHBIX CIydasi CyIIECTBOBAHUS PE3YJIBTUDYIO-
el MaTpUILl U MOJYUMIN €€ BUJ JJId 9TUX CAYYaeB. DTU IPUMEPHI ObLIH
JAOBOJIbHO IPOCTBIMU, BKJ/IIOYAIOIMUMMU JIMIOL OJHY I'PDYyHILYy U JIBYX ar'€¢HTOB.
Tenepb, B IPEIIIONIOKEHNN, YTO BBINOJHEHO YTBEPXKIAEHUE 2 MbI OIPOOY-
€M OTBETUTh Ha OOIMuil BOMPOC «KaK JOJIYKHA BBITJISIETh PE3YAbTHPYIONAs
Marpura’y, Korjaa B Hadaje y HAC €CTb HEOIPeJeJeHHOe KOJIMYECTBO CO00-
IIEeCTB, I'PYIII, CIIyTHUKOB, areHTOB. B npenbiayiineM pasesie ObLIO OTMEUIEHO,
qT0o MaTpuIty A(f) MOKHO H3ydaTh C MOMOIIBIO Pa3/Ie/IeHus €€ Ha IO IMaTPH-
bl U3HAYAJIBHBIX MaKCUMAJJIbHBIX COOOIIECTB, TO €CTh, €CJIN JIBa COODIIECTBA
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HUKAK MeXKJy cODOI He CBsI3aHBI, TO MbI OyJeM pacCMaTPpUBATH MX MATPHU-
Bl 110 OTJEJIBHOCTH. BOCIOIb3yeMCst STUM U [MOCMOTPHUM, YTO HPOUCXOIUT
C CONMAJIBHOI CeThbI0, Y KOTOPOI BJIMsIHUSI MOHOTOHHBI 110 3HAKY, 8 MHEHUS
[I0CJIe HEKOTOPOTO MOMEHTa BPEMEHHU OCTAIOTCsI CXOKUMU. OKa3bIBAETCsI, UTO
BEPHBI CJIC/IYIONINE JIBA YTBEPKICHUS:

YTBepxKaeuue 3.

[IycTb BBINOJIHEHDBI YCJIOBUSI YTBEP2KAEHUST 2 U IS JIIOOBIX areHToB § U
J € IPOTHBOIOJOKHBIMI MHeHusMU a;i(t) | 0 gus Vi > k; k,t € N. To-
IJa Pe3yJIbTUPYIONIEe MHEHUS ar€HTOB MaKCUMAJIbHBIX COODINECTB UTOrOBOM
MAaTPUIIBI BJIUSIHUS OYJIyT CXOKUMU.

Hoxazamenrvcmso:

[Ipeamonoxkum, aro 310 He Tak. IlycTh B pe3yjbTupyomeM coobiecTtse S
ecThb JBa Muoxkectsa Q m R, MHeHUS areHTOB B KaXKJIOM U3 HUX CXOXKU,
HO IIPW TOM MHEHHUSI areHTOB M3 MHOXKeCTBa (Q IPOTHBOIOJIOKHBI MHEHU-
sam areaToB u3 R. PaccmoTpumM nmpon3BoJibHOTO arenTa ¢ u3 MHOXKeCTBa Q u
[IPOU3BOJILHOTO arenTa j u3 MuoxkectBa R. CymectByer MoMeHT BpemeHu k
TaKoil, 9TO MX MHEHHs OYIYT OCTABATHCS MPOTUBOIOJJIOXKHBIME JIJIsI JIFOOBIX
t > k. Ilo ycaosuio a;j(t) || 0, smauur npezgen a;;(t) Gymer paBen Hyio.
Tak Kak areHTbl { U j IPOU3BOJILHBI, TO 000l arenT u3 Q (R) ne Biusier
Ha arenta u3 R (Q). YrTo mpuBoauT HAC K NPOTHBOPEUYHIO C TE€M, 9TO S —
co0D1IIEeCTBO. Ymeepotcdenue dokasaro.

Jst cTOXacTHIeCKUX MATPUIl M3 9TOTO MOYKHO BBIBECTH WHTEPECHBIN
dakxT o Bujie COOCTBEHHOI'O BEKTOPA.
VrBepxkaeHue 4.
I[Tycrb BBIIOJIHEHBI yCiI0BUsE yTBEep2KaeHus 3 u marpuna A(f) — croxacrude-
ckas. Torya cymecTByeT pe3yabTUPYIONINI BEKTOP I' CJIEAYIONEro BUIa: I' =
(C1yeey Cly vey Chy eey Ck ), THE K — KOJIMYECTBO UTOIOBBIX COODINECTB, U KAXKIbIi
3JIEMEHT ¢; BCTPEUIAETCS CTOJIHKO Pa3, CKOJIBKO COJIEPYKUTCST 9JIEMEHTOB B UTO-
TOBOM COODIIIECTBE.
oxazamesvcmeo: Jisi cTOXaCTHIECKON MaTPHITBHI JIFOOOTO PE3YIbTUPYIOIIE-
ro coobmecTBa BeKTOp ¢- (1,1, ..., 1) Gyzer sBasThCst cOOCTBEHHBIM. (CM. [25].)
Pesynbrupyionmii BEKTOp U3 eauHul OyJeT CyIIecTBOBATh BCETAA, T.K. MaT-
pure coobIecTBa COOTBETCTBYET HepasiokuMasi MapKOBCKasi Ielb, y KO-
TOpOii KOpeHb MMeeT KPaTHOCTh paBHyto exuuuie [27]. B cuiay Toro, uro
MaTpuia A OyJIeT cOCTOAThH M3 KBaPATHBIX MATPHUIL JJIS PA3TUIHBIX MaK-
CUMAJIBHBIX COOBINECTB, PE3yJILTUPYIONINN BEKTOP OYIET COCTOATH U3 CYMMBbI
COOCTBEHHDBIX BEKTOPOB YKA3AHHOTO BBIMIE BUIA JIJIsT MATPHUI] PASTHIHBIX CO-
obirecTB. Ymeepotcdenue dokasano.
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Wrak, Ui CTOXaCTUYeCKUX MATPUIL C YKA3aHHBIMU CBONCTBAMU MBI IO-
JIydaeM XOPOIIO HHTEPIPETUPYEMbBI PE3YJIbTaT — y KaXKJIOI'o COOOIIECTBa
areHThl OyJlyT MMEThb CXOXKee MHEHWEe W UX UUCJOBOH IOKa3aTe/lb MHEHUS
Takxke Oymer omumnakoB. B MapkoBckoit mojenn wH@OPMAIMOHHOTO BJIUsI-
HUsT HAOJTIOMAETCS HEMHOT'O JIPYroe: BO BCEX I'PYIIax OyJeT IPUHSTO OJIUHA~
KOBOE€ MHEHHE C OJMHAKOBBIM YHUCJOBBLIM ITOKazaTejseM. 10 ecTh BCIOLY, TJie
areHThl IPSIMO WM KOCBEHHO BJIUSIOT JPYT HA JIpyra. 3JeCh MBI IOy daeM
HECKOJIbKO MHYIO BOBMOXKHOCTb Pa3BUTHUs COOBITHI: JTI0O0E MHOYXKECTBO areH-
TOB, KOTOpPOE He OyJIET IOJIBEPraThCs CEPbEZHOMY BJIMSHUIO U3BHE, TPHUJIET
K eJIMHOMY MHEHWIO, U He Oy/eT obIaThCcsad ¢ TeMH, KTO 3aifiMET TPOTUBOIIO-
JIOZKHYIO TIO3UITUIO, JIAXKe €CJIM PaHee OHM KOHTAKTUPOBaJd. TakuM 06pa3oM,
MBI PENIMIM U3HAYAJIHHO IMOCTABJIEHHYIO 3aJaty, COCTOSIILYIO0 B TOM, YTOOBI
[I0Ka3aTh CBA3b MHEHUS U BJMSAHUS C yYETOM COIVIACOBAHUS C 3aTPOHYTHI-
MU paHee UCCJIeOBAHUSIME COIUATBHBIX IICUX0JIOT0B [28] 0 B3auMmoeiicrBun
are’HToB B I'PyIITax.

7. 3akJroueHue.

B manmoit pabore OblLia mpecTraBieHa HOBasg MOJIEJb COIUAJILHON ceTH,
OCHOBaHHAs Ha M3MEHEHUN BJINSHUSI aleHTOB JIPYT Ha JApPyra B COOTBETCTBUN
¢ 3aHUMaeMbIMH UMH HO3UNUsSIMU. B paboTe He CcTaBmjach Ieb MOKa3aThb
BCE YCJIOBUSI CXOIMMOCTHU MOJIEJIN W HE IPOBOJUJICS €€ IOJIHBIN aHaIn3, OJl-
HaKO OBLIN MOKA3aHBI OTJIMIUS B CTPYKTYPE MOJIydIaeMOil COIUAIBLHON ceTH,
cJlesTaHa, TIOMBITKA yUIeCTh IPOTUBOIOI0KHOCTD B3IVISIIIOB PA3/IUIHBIX areH-
ToB. Ilpencrapisiercss ”HTEPECHBIM JMAJbHEHINNN €€ aHAIN3 U KCC/IeJ0BAHNE
€é CBA3U ¢ JAPYTUMU SIBJICHUSIMU, HaOJIIOMAEMBIMU B COIUAJIBHBIX CETSIX.

Tlepcrek TUBHBIM 15T TTOC/ICTYIOIIETO UCCIEIOBAHUS BITJISUT TOCTAHOB-
Ka 33191 HHPOPMAIIMOHHOTO yipasJenus, BBegenune «CMI» u ynpasiienns
UX COODIIEHUSIMH JJIsT TOTO UTOOBI MOJYIUTh HANOOJIbINEee KOJTUIECTBO areH-
TOB C HY>KHBIM MHEHHEM, & TaK:Ke MOCTAHOBKA 334N YIIPABICHUST BJIMSTHU-
em. Kak ormedasioch panee, cxoxkue 3a/1a9u MOXKHO yBueThb B [10] y mozeseii
¢ pemyTaleil u yrpaBeHus J0BEPUEM.

Eie oanuMm HampaBiieHHEM pa3BUTHsI JAHHONW MOJIEJH SIBJISETCS HPUMeE-
HeHne eé Ha PeabHBIX CONMMAJIBHBIX ceTax. [loadbop onTuManbHbIX DyHKITHIM
BJIUSIHUSA, TTOJIyYeHNEe TPAKTUIECKUX Pe3yJIbTaTOB, IIPOTHO30B, & 3aTeM COOT-
HECEHUE TMOJTyIeHHOTO C PEAJIbHBIMY JAHHBIMU, UCCACTOBAHUSIMU IICHXOJIOTOB
1 C APYTUMU MOIEJISIMU.
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About one model of influence in social networks
Ryjov A., Ilin 1.

In this paper we provide a model of influence in social networks
and study some of its properties. Primary purpose of the research was
the study of influence matrix. The influence is considered as a function
dependent on time, status and opinion of agents, for further analysis we
give the interpretation of opposed opinions of agents. We also give two
simple examples of social network based on this model and several cases
of convergence of influence matrix. We show some differences between
structure of this model with a limit matrix of influence and several
other influence models of social networks.

Keywords: social network analysis, influence models.
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