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1. BBEJEHUE

MapTuHTra IbHBIN METO/T ABJISIETCS OMHUM U3 CAMBIX BOCTPEOOBAHHBIX B TEOPUU CJIY-
JafHbBIX MPOIECCOB, OCOBEHHO B BOIIPOCAX CXOANMOCTH MOCTIEI0BATEILHOCTEH CIydaii-
HBIX BEJIMYUH U B [IPEJEJbHBIX TEOpeMax JJid CyMM CJydYailHbIX ClaraeMbix (CM., Ha-
npumep, [1] - [4]). B To e Bpemsi, TaHHBIA METOJ, TPEKPACHO 3APEKOMEHIOBABIINH
cebs B OJHOMEDHbBIX 33/]a4aX, B IPUMEHEHUH K MHOIOMEDHBIM CUCTeMaM (CJIydaiinbie
[OJIs1) [IOKA ellle He CTOJIb IPOIYKTHBEH.

CranmapTHOE 00bSICHEHIE COCTOUT B TOM, YTO OOBIYHOE OMPEIe/IeHNe MAPTHHTAJIA,
CyTIeCTBeHHeNITM 0OPA30M ONMUPAETCS HA CBOMCTBO abCOIOTHOM YIIOPSIOYEHHOCTH
MPAMOIi, TOrIA KaK MPOCTPAHCTBEHHBIE CTPYKTYPBI ITUM CBONHCTBOM HE O00JIAAIOT.
Ilo sroit npuynne, HATTPUMED, OAWH U3 OCHOBHBIX CIOCOOOB MOCTPOEHUS OJTHOMEPHBIX
MapTUHTAJIOB KaK CyMMBI CJIYYalHBIX BEJUYWH, IEHTPUPOBAHHBIX YCJIOBHBIMU MaTe-
MaTUYECKUMU OKUJTAHUAMU, B IPUMEHEHNN K CJIYYaHHbBIM IIOJIAM IIPUBOJIUT K BEChMAa

HCKYCCTBEHHBIM KOHCTPYKIHUAM, IIOJIE3HOCTH KOTOPBIX HE COBCEM OYCBHIAHA.
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Orcroona SCHO, YTO JJIS WCIOJIb30BAHUST MAPTUHTAIBHOIO METONA B MHOTOMEDHOM
cydae MPUHIUNAAIHLHO BaXKHO UMETh TAaKOe OIpeejieHre MapTUHTA I, B PAMKaX
KOTOPOTO BO3MOYKHO MOCTPOEHUE JTOCTATOYHO WHTEPECHBIX KJIACCOB CJIYYalHBIX O0b-
€KTOB, 00JIAJAIOIINX MAPTUHTAJIBLHBIM CBOWCTBOM.

B paforax [5, 6] npuBeaeHbl BeCcbMa IHPOKHE KJIACCHL CIIYYafiHbIX TOJel, Y KOTO-

PBIX CYMMbI KOMIIOHEHT [0 BO3PACTAIONIMM MHOXKeCTBaM 06pa3yioT MapTuHrai (Map-
TUHIAJI-PA3HOCTHBIE Ciryvaiinbie 1osid). OJHUM M3 TaKUX KJIACCOB SABJSETCH KJIACC
CIyJalHBIX TIOJIel ¢ CUMMETPUYHBIM (DA3OBBIM MPOCTPAHCTBOM WM YUETHBIMU TLJIOT-
HOCTsIMY. BasKHBIM SBJISIETCS TO, YTO AAHHBIN KPUTEPU MAPTUHTAJBHOCTU BIIOJIHE
IPUIOKNAM K THOOCOBCKUM CJIyIaMHBIM IOJIAM: THOOCOBCKHE CIyUIaMHbBIC IO C CHM-
METPUYHBIM [IPOCTPAHCTBOM CIIMHOB U Y€THBIM OTEHIMAIOM SIBJIAIOTCH MAPTUHIAJ-
PA3HOCTSMU.
B mocsieiee Bpems BOIIPOCHI, OTHOCAIIMECA K TPEAETbHBIM TEopeMaM JJjisi MHOTO-
MEPHBIX MApPTHHIAJIOB, IPUBJEKaOT Bce Gosibliee BHUMAaHue (cM., Hamnpumep, [5] -
[13]). OTmeTnMm, uTO JJIsi OMHOPOAHBIX MAPTHHTAJ-DA3HOCTHBIX CIyYafHBIX TOJIEH
Henrpanbuas [Ipenenbuas Teopema (IIIIT) BepHa Npy MUHUMAJIBHBIX YCJIOBUSX: Cy-
[IECTBOBAHNE BTOPOrO MOMEHTa H dproguwdHocTs (cMm. [7]). Ilpm Tex ke ycroBusax
BepHa u QyHKUMOHAJIbHAS Lpejesbaas Teopema (cum. [8]). Hro kacaerca HIIT njst
ruOOCOBCKUX CIyYARHBIX MOJEH, TO, TOCKOJbKY B 0O/IACTH €IMHCTBEHHOCTH ITH TIOJIS
SPTOAUYHBI, TO B 9TOH 0OJIACTH JI/Isi MAPTUHTAI-PA3HOCTHBIX THOOCOBCKUX CITy A HBbIX
MoJsiell ACUMIITOTUYECKAs HOPMAJIBHOCTh uMeeT MecTo. Takum obpa3oM, mpuMeHeHue
MapTHUHTAJIBHOTO METOIA MO3BOJISIET C HOBOU TOYKH 3PEHUsT PACCMATPUBATEH BOMPOCHI,
cesizannble co cdepoit mpunoxkenus 1T k rubOcoBckuM CAydaiiHbIM MOJSM.

B macrogeit pabore mocpeacTBOM METOAA PAHAOMHU3AINN CYIIECTBEHHO 0000IIa-
eTcd KpUTepuil MapTUHIAJIBHOCTH, IIPEJJIOKEHHBIA B pabore [5], 4ro mo3sosger 3ua-
YUTETHHO PACHIMPUTH 00JIACTh CIPABEIIUBOCTY Ipeaeabubix TeopeM (IITIT, dbyuxiu-

OHAJIbHAsI U JIOKAJIbHASA IPEJIEJIbHbIE TEOPEMbI) JJist TUOOCOBCKUX CAYYalHbIX MOJIe.

2. BBOOHASA YACTH

Cuyuaaitasre noas. Iycrs Z¢, d > 1 — nemounciennas pemerka u X C R! —

KOHEYHOE MHOZKECTBO, | X | < 00.
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CoygaifabIM 1osieM, 330aHEbIM Ha Z%, ¢ dbazossiM mpocrpancTBom X, Gymem Ha-
3bIBATH COBOKYIIHOCTH (&) = (ft,t € Zd) CITyIafiHBIX BEJMYIWH, KaxKJIasd U3 KOTOPBIX
IpUHAUMAET 3HadeHne B X .

Hns S C 7% o6osnaumm wepes X° = {(z4,t € S)} MHOKecTBO KOHbUTYpammii Ha
S. Jlns S = O mpemmonaraerca, uro X = {@}. Jlns mobeix S,T C Z¢, rakux,
aro SNT = @ u mobbix kordurypamuit © € X° uy € X7 obozmaunm gepes xy
KOHKATEHAITUIO T H ¥, T.€. TaKyio Kouduryparnuio na S U T, KoTopas COBIAIAET C X
maSucyual. Jua S C T,z € X7, 0b03HAUNM Uepe3 Tg Cy:KeHNe KOHMDUTYpAITUH

r HA S.

d d
2 — g-anrebpa, MOPOK IeHHAs IIIHHIPHIeCKAMH ToaMHOKecTBaMu X 2 . Pac-

IIycrs &
HpEeAeIeHIeM CJIy9aiiHOro noud (§;) Ha3bIBaeTCsa BEPOATHOCTHAA Mepa P Ha, (X Zd, %Zd) ,
TaKas, 4To

Pr{(&,tez’)eB}=P(B), BeS".
Hna secex S C Z% obosmaunm uepes W (S) = {V C S, |V| < 0o} mmoxecTso Beex
KOHeuHBIX noaMuOKecTB S. IIpn S = Z? Gynem ncronn3oBarh 60see TpocToe 060-
znadenve W. B coorsercTBun ¢ Teopemoit Konmoroposa, 3ananune pacupenenenust P
CITyIafHOTO MOJTST SKBUBAJIEHTHO 33JaHUI0 COTTIACOBAHHOMN cuctembr { Py, V € W} ko-
HEYHOMEPHDBIX PACIPEICJICHUN CJIy4YaliHOrO MOJId, T.€. TAKOH CUCTEMbl, 4YTO JJid BCeX

IcV,LVeW

Z Py (zu) = P (z), re X
weXV\I
e

Py (ml, ...,x‘v|) =Pr {gtl =21, 8ty = m|v‘} .
Cayuaitnoe mose (§;) HA3BIBAETCA TIONOKUTEIBHBIM, ey 11 joboro V € W pac-
npenenenne pepoaTHocteit Py (z) > 0 nms Beex x € XV, 1 Ha3bIBaeTCA OTHOPOIHBIM,

ecan ms Beex V € W a € Z% pomonasercs paBeHcTBo
P(ft:.’Et,tEV):P(gt+a:1’t,t€V)7 xtéX.

Onnopontoe ciaydaitnoe mose (&) Ha3bIBACTCs IPIOIAUIECKUM, ecaiu 11 Beex V, A € W

nMeeT MeCTO COOTHOIICHUE

li 1
1m ——-
n—00 |In‘

ZP({{tzxt,tEV}ﬂ{ﬁs_s_kzus,seA}):P(ft:xt,teV)P(fS:uS,SEA),
tel,
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rie I, — Kyb co cTOpomHO# n, a T4, us € X.
Hast cayaaitaoro nons (&) u moboro V. € W ycaosHoii BepoarHOCTBIO ¢ (),
_ d -
r € XY,V € W ¢ rpasmunsivu yenosusamu & € X2\V naspsaercs cemyrommmii

mpejet

)

T PVUV (ft:xt,tev,fs:i’s756‘7)
(2.1) qv (z) = _lim _

KOTOpBIit cymiecTByer nourn Beioay. Crenyst Jobpymmay (M. [14, 15]), coBokymHOCTD
Q= {q(}, zeX Zd\V, Ve W} OyZeM Ha3bIBATH YCJIOBHBIM PACIIPEIEIEHAEM CITydadi-
roro most (& ). Togcucremy Q) = {qf,f € X2\ ¢ ¢ Zd} YCIOBHOTO PacIpe/ie-
JieHus () CydaitHOrO ToJIst OyIeM HA3BIBATDH €0 OIHOTOYEUHBIM YCIOBHBIM PACIPEIE-
senreM (cM. [16]). Mzsectro (cM. [17]), 9To cayuaiiHble MO ¢ KOHEYHBIM (HDa30BBIM
IPOCTPAHCTBOM MMEIOT II0 KpaiHel Mepe OIHY BEPCHIO YCJIOBHOIO pacupeaeneHns @,
JUIsl KOTOporo ipejedibt (2.1) cywecrBytor jis Beex T € X Zd\v, V e W. Hanee nox
YCJIOBHBIM DACIPEACICHUEM CIYydaifHOTO MO/d Mbl OyJeM MOHMMAThH MMEHHO TaKYIO
COBOKYIIHOCTD TipejiesioB (2.1).

Iycre (&) — cayuaiinoe mone u Sy = Y &, V € W. Ilycrs ana nasHOTO OIS

teV
. DS
lim
n—oo N
CkaxkeM, 4o g caydaitaoro nong (&) cupaseamusa LIIT, ecin

V’!‘L

=0,0< 0 < oo, tme V,, — d-mepmnbrit ky6 co croponoit n, n = 1,2, ...

x
lim P 75‘/” — M5y, <z|= —1 / e
n—o0 DSVW, V2T

2
w24, r € R

[peamnosnoxkum, aro Sy NPUHUMAET NEJOYUCICHHbIE 3HaYeHus, U yCTh j € Z. Cka-
JKEM, UTO ist ciydaitnoro noss (&) cupasemiusa Jlokanbhas [penensuas Teopema

(JITIT), ecn

, 1 (Sy. — MSy )?
su DSy P(Sy. =7)— e —_—r " 3 =0 n — 0.
jp /DSy, P (Sv, =j) NGE Xp 3DSy, npu

MapruHran-pasHocTHbIe ciayd4aitabie mosas. Ciayuaiinoe nmosne (&) HasbIBaeTcs

MapTHHTA/I-PA3HOCTHBIM CITyHYaiiHbiM mofem (cM. [5]), ecmm ais Beex t € Z4

M|&| < o0 u M (& /&, 5 € ZN\{t}) = 0 (mw.m.).
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Buecy M (& /&s, s € Z%\ {t}) — ycnoBHOE MaTeMATHIECKOE 0KUJAHNE & OTHOCHTE/Ib-
HO 0-ajireGphl, HOPOXKICHHON ciyuaiinbivu Bemuunamu &, s € Z4\ {t}, t € 7.
MapTuHraa-pa3HoCTHBIE CIydYaliHbIe MOJsT MHTEPECHBI TeM, 9YTO CYMMBI UX KOMIIO-
HerT Sy 00pa3yioT MapTHUHTAI OTHOCHTEIHLHO 000 BO3pacTaroIIeil TTOCIeI0BATETb-
HOCTH KOHeYHBIX MHOKecTs pernerku Z%, a LIIIT nas Takux moseil mMeeT MeCTO IpH

MHHUMAJIbHBIX YCJIOBHUAX.

Teopema 2.1. ([7]). IIycmo (&) — o0dnopodnoe apzoduneckoe MapmMuH2a.4-PasHOCT-
noe cayuatinoe nmoae, maxoe, wmo MEZ > 0. Tozda das smozo nossa cnpasediuea

LT,

T'u66coBckue ciaydaiiible moJjid. B ocHOBe onpenenenus rubOCOBCKIX CIIydaii-

HBIX [10J1€31 0OBIYHO JIEXKUT IOHsiTHE HoTeHnuraa. COBOKYIIHOCTh (DyHKIMHA
®={dy(z), 2 XV, VeW},
YIOBJIETBOPSIIOIIAX yCIOBUIO
E sup [P (2)] < oo,
J
JEW:J£0 TEX
_ d
HA3BIBAETCST MOTEHIMAIOM B3amMomeiicTsus. st kaxmoro V e W u & € XZ\V
OTIPENIeSIUM MTOTEHITUATBHYI0 SHEPTHUIO

Uy (x) = > > d(aszy).

JCV:I#D JeW (Z4\V)

PaccymoTpuM COBOKYTTHOCTH KOHETHOMEPHBIX PACTPEIIEIEHNH BePOSITHOCTEN CeTy-

TOTIEro BUJIA,

T exp {-Uy ()} Vo~ AN
) = - xeX X VeWw
qv (z) S e (—UF ()] x € T € Vew,
zeXV

KOTOpast Ha3bIBaeTCst rubbcoBckoit cnenndukanneit (cm. [14, 15]).

Cornacuo Job6pyumay ([15]), ruGOCOBCKHM CIy9IaifiHBIM MOJEM, OTBEYAONIAM [0~
rerruany P, Ha3bIBaeTC CIyYaiHOE MOJE, UMEIOIIEe BEPCUIO YCIOBHOTO PACIPEIETe-
HHsA, TTOYTH BCIOIY COBIAJAIONIYIO ¢ TMOOCOBCKOH crrennduKaiueil, moCTPOEHHOMN IO
9TOMY TIOTEHITUAILY.

[IpusBenem ycioBusi Ha MOTEHIUAJ, TIPH KOTOPBIX COOTBETCTBYMOIIEE rudOCOBCKOE

coTy4aiiHOe ToJie ABJIAeTCd MapTUHTAI-PAa3HOCTHBIM (cM. [5]).
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Teopema 2.2. ITycmo (§) — 2ubbcoscroe cayuaiinoe noie, 0meewau,ee nomeHyl-
any P, Komnonenmov, KOMOPOZO NPUHUMAIOTN 3HAMEHUA 8 CUMMEMPULHOM OTMHOCU-

meavho Hyas muootcecmee X . Ecau ® —wemmuniti nomenyuan, m.e.
@V(Gtxt,tEV):@v(mt,tEV), VEW,

daa scex 0y € {1,—1}, moada eubbeoscroe cayuatinoe noae (§;) ABAACMCA MAPTUHZAN-

Pa3HOCTIIHBIM.

[Ipenenbibie TEOPEMBI 1J1s1 THOOCOBCKUX CJTyIANHBIX MOJIEH UTPAIOT BAaXKHEHIIIYIO POJTh
B CTATHUCTUYECKOI pusmKe, U 3TON MpobreMaTnke MOCBSIIEHO OOIBITIOE KOJIUYECTBO
pabor (cM., Hanpumep, ([18]-[22]). Cienyer ormeruTh, 4ro npH Jokaszarenbcrse HIIT
JITsT TUOOCOBCKUX CJTYYalHBIX MOJe, TOMUMO TPeOOBAHNST MATOCTA HOPMBbI MOTEHITAA~
Jla, KaK MPABUJIO, HAKJIAIBIBAIOTCS ONPEJIEIEHHbIE YCIOBUs U HA CKOPOCTH yOBIBAHUA
xkoppessiiun. OJHAKO B TOM CJIy4ae, KOrjaa ruOOCOBCKOE CAydaiiHOe TIoJe SBJISeTCs
MapTUHTAJI-PA3HOCTHBIM, B 3TOM HeT HeobxommmocTu — jyist cupaseamusoctu IITT
JOCTATOYHO, 9TOOBI JAHHOE TT0oJe 0013110 SProaunieckuM cBoiicTBoM. [IpuBeaem co-

OTBETCTBYIOITIEE YTBEPIKAEHNE, ABIAIOIIEECT CIe/ICTBUEM TeopeM 2.1 m 2.2.

Cuaencreue 2.1. I[Tycmv ® — wemnoili nomenyuas, maxoti, 4Imo COOMEEMCMEYIOULEE
2ubbeosckoe caywatinoe noae (&) asaaemca 0dnopodhvim, spzoduneckum u MES > 0.

Toz2da das dannozo noas cnpasedausa L[ITT.

B pabore [20] mia rub6coBCKUX CaydaiiHbIX HOJI€H, COOTBETCTBYIOMINX TOTEHIUA-
JlaM C KOHEYHBIM pajumycoM JdeficrBus, noka3ano, 4ro JIIIT cnemyer uz LIIT. Takum

00pa3oM, UMeeT MeCTO W CIASAYIOIMnil (haKT.

Caencraue 2.2. [Tycmv ® — wemnoili nomenyuan ¢ KoHewHoiM paduycom deticmeus,
maxotl, wmo coomeemcmeyrowee 2ubbcosckoe caywaiinoe noae (&) asansemes 00Ho-

podnvim, speoduneckum u ME2 > 0. Tozda das dannozo noas cnpasedauca JIIIT.

B nasnbueiimen namMu takxke 6y/er UCIOAb30BATHCs BBEJeHHOe B pabore [16] omnpe-
nejlenne THOOCOBCKOrO CAYYAMHOTO MOJIs, HE HCHOJb3YIONIEe TOHSITHE MTOTEHITHAJIA!
ciryuaiinoe nose (&) ¢ pacupenenennem P HasbiBaerca ruOOCOBCKUM, €CJIM OHO TIOJIO-

KUTETBHO U JIJIA KAXKA0r0 & € X CyIEeCcTBYeT CTPOro MOJIOKUTETbHBII PABHOMEDHBIH
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MIPUHIAI PAHAOMUSALINU B MIOCTPOEHUM MHOTOMEPHBIX MAPTHHIAJIOB
_ d
o € X2\t npenen

i Pyugn (z2v)
mo =
vizi\{ty Py (Ty)

qf (x) =

: t ezt
_— d .
Cosoxyntocrs Q1) = { @7,z e XU\t ¢ Zd} HA3BIBAECTCS OJHOTOUETHON KAHOHU-
qeckoi crenudukarmeii.
Cienyiomas TeopeMa-IpeCTABIEHHE TOKA3LIBAET SKBUBAJICHTHOCTE IPUBEIEHHBIX

ompeneneHnii rTmOOBCOBCKOTO CIYIAMHOIO IO,

Teopema 2.3. Ecau P — 2ubbcosckoe cayuaiinoe nose, mo 00HOMOYESHAL KAHOHU-
yeckaa cneyudurayua donyckaem 2ubbcosckoe NPedcmasAeHUE ¢ NOMOUDIO PAGHO-
MEPHO cTodsue20cs nomenwyuaia. O6pammo, ecau CAYHaliHOE NOAE UMEEM 6EPCUN0
YCAOBH020 PACTIPEJEAECHUA, KOMOPoe JONYyckaem 2udbCo6CKoe NPedcmasAeHUe ¢ Pa6-

HOMEDPHO CTOOAUUMCA TOMERYUUAAOM, MO nose P — zubbcoscroe.

3. PAHJIOMU3ALIMA CJAYYAMHBIX TTOJEN

Pangomuszanus. [Iycts X,Y C R! — komeunsie muoxectsa u V € W. Ilycrs
oy YV = XV — mexkoropoe CIOpBEKTHBHOE OTOGpazKeHHe 1 <p;1 (z) — mpoobpa3
x € XV npu oroGpaskenuu @y .

O6osnaunm uepes RY = {R{™, 2 € XV} — cosokynHocTs pacnpesiesenuii Bepo-

aruocreit ma YV, rakux, aro mas xaxgoro x € XV

RYT() >0, yepy' (@)  m RET() =0, yéey (@)

Takyto coBokymHOCTH RY, pacupesenennii BeposaTHOCTeH Oy1eM HA3bIBATH PAHIOMH-
sanueit na YV. B naneneitmenm ans RY, u RY" Taxcke GyfyT HCIONBb30BATHCs 060-
3HaueHuda Ry u R{, COOTBETCTBEHHO.

IIycrs Py — HEKOTOpOe pacIpenesenue BeposrHocTeil Ha YV . Herpynro mpose-

PUTD, 9TO DPYHKIIHS

(3.1) Py (z) = Z Py (y), ze XV,
yey,  (z)
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ABJIAETCA pacTpenenenneM BeposTHocTel Ha X V. PaccMoTpuM o6paTHyo 3a1aqy —
HaXOKJIeHe TaKOro paclpejeenns BepoaTHocTeil Py ma YV, KoTopoe TIpu 3aaH-
HBIX pacmpeneiennn BepograocTedl Py Ha XV 1 0TOOpaskeHHH @y VIOBIETBOPSIET

coorHotennto (3.1). VIMeeT MecTo crienyromias reMma.

JIemma 3.1. IIycmo Py — nexomopoe pacnpedesenue eepoammocmets na XV u R{
— nexomopas pandomuszavua na YV . Tozda dymxyua
(3.2) Py(y)= > Ry()Pv(z), yeY,

zeXV
Aeaaemca pacnpedeseruem sepoammocmedi na YV, y0oeaemeopaouum npu Kancoom
z € XV coommowenuo (3.1).

Obpammno, ecau HeKomopas PyrHKyus Py (v), y € YV npu wascdom x € XV ydo-
eaemeopaem coomnowenuio (3.1), mozda cywecmeyem pandomusayus RY na YV,
MaKxas, 4mo

Py(y)= > Ry W)Pv(2), wyeY,

zeXV
npUYeM

-1
m(y): PV(ZJ)( Z PV(y)> ) yE(p‘jvl(l‘)7
yepy (@) .

0, y ey ().
Jloxasameavcmeo. Jlerko yoenurhbes, 910 QYHKIMA Py (y), y € YV, onpenensemas

coorHomennem (3.2), ectb pacupenenenue seposTaocTeit. [lokazxkem, aro Py (y) ymo-

srersopser (3.1). JeiicTeuTensHo, aus Kaskaoro © € XV umeem

Y Ply= X X R =X P(x) ¥ Ry =

yey, (z) yepy ! (v) 2€XY zeXV yEpy (x)

=Py(z) > Ry(y)="Pv(2).
yepy ' (x)

[ycrs Teneps Py (y), y € YV — Hexoropas (byHKIMA, YIOBIETBOPSIONIAS COOT-

nomternwio (3.1). Torma gaa z € XV Mokem mammcaTnb

yepy ' (2)
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-1

Hanee, monoxum R} (y) = Py (y) ( > Py (y)) upu y € Lp(,l (x) m Ry, (y) =0
yEpy (2)

pu y ¢ ¢y, (). Torma

Py(y)=Pv(@)Ry (y)= Y Pv(2) Ry (y), yeY"
zeXV

O

B nannbHeiinreM GyneM HCIIOIB30BATH oToOpaskeHne ¢g : Y — X9 crnenmannao-
r0 BHUJA, KOTOpPOe i (DUKCHPOBAHHOrO oTobpaxkenus ¢ : Y — X ompenensercs

CITeIYIOMMUM 00Pa30M:

vs (y) = ¢s (Y, t €5)) = (p(yr),t €9),

y=(y,t€S)eY® Sczd

Nmeer MecTo creayionree CBOACTBO PAHIOMUBAIIAIA.

JIemma 3.2. ITycmo das ecex t € V sadana pandomusavus Ry = {RF,x € X} na
Y nyemeo

(3.3) Ry (y) = [ R (we),
teV

y=(y,t€V)eYV, x=(x,teV)e XV. Tozda cosoxynmocmov Ry = {Ry,x € XV}

asaaemca pandomusavyueti na Y .

Jlokazameavemso. JleiicTBurensro, nis Beex € XV umeem Ry (y) >0,y € YV n
c T Tt
YRV =Y [IRM )= D R () Do Ry (we) =1.
yGYV yGYV teV ytl cYy yt‘vl cy
Hanee, nockonbKy aas seex v € X ut € Z9, RY (y;) > 0 mpu y; € ¢ ' (wy) u

R{* (y:) =0npuy; ¢ ¢ ' (24), o ma seex z € XV, HV Ry (y) > 0mpuy € ¢y (2
te

n I] R{* (y:) = 0mpu y & oy, (). O
tev
Pangomusammio Ry = {RY,z € X} Ha Yt} t € Z? 6ynem nasniBarh paBHOMEPHOIA,

ecyy st Bcex © € X

(3.4) RE)={ o) Y€ (),
0, yge (@)
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CoBokynHOCTh R = {Rt, te Zd} pangommsarmii R, na Yt Gyzem naswsars og-

HOPOZIHOI, ecin mjs Beex t € Z%
Ri(y)=R"(y), wreXyeY

AccomumpoBanHabie cayuaiinbie moss. CupaBeinBa CAeAyoOMAs TEOPEMa.

Teopema 3.1. ITycmwv sadano cayuatinoe nose (&) ¢ pasosvim npocmpancmeom X,
Mmroocecmeo Y, omobpascenue 1 Y — X u cosoxynnocmv pandomusayuli R =
{Rt,t € Zd}, Tozda cyusecmeyem cayuwatinoe noae (1) ¢ Pazovim NPOCMPAHCMEOM

Y, maxoe, wmo das ecex V€ W
P(ft:xt,tGV):P(go(nt):l‘t,tGV), xtEX,tGV
Koneunomepnnie pacnpedesenus sepoamuocmedi caywatinozo noas (1) umerom eud

Pp=yteV)=[ R (w) PG =9w) teV), wmey,
teVv

uAU, YMO IK6UBAAEHTIVHO,
Pip=ynteV)=[[ R W) P& =ateV), wep (),
tev

rneX, teV.

Joxazamesvemso. ycts {Py,V € W} — cOBOKyIIHOCTb KOHETHOMEPHBIX PACTIPEIE-
sienuit cayaaitaoro nona (&;). g seex V € W oboznauum

Ry (v) = ] R ().

tev
y=(y,teV)eYV o= (z,teV) e X"V. B coorserctBuu ¢ jemmoii 3.2, COBO-
KynHocTh Ry = {R{"‘/,Jc eX V} SBJISIETCST MHOYKECTBOM paHzoMusarmit #a YV . aa
kaxmaoro V € W onpemenum byHKITNIO
Py(y)= Y Ry (W Pv(2), yeY’,

zeXV

KOTOpAsi, B CHUIy JIeMMBI 3.1, siBasercsa pacupeaenenueM BepoaTrocreit na YV . TToka-

KEeM, YTO COBOKYITHOCTH KOHETHOMEPHBIX PacCIpeeeHnit BEpOATHOCTE {PV, Ve W}
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cornacoBana 1o Konmoroposy. C yaerom cornacosanuoctu { Py, V € W}, moxkem Ha-

UCATh
> Pryw)= ¥ > Ry (yw) Py (zu) =
weY VNI weY VM zeXT ue XV
=2 X Pl X IR () TI R (w)=
zeXT uexV\I weY VNI tel teV\I
= X Ri(y) ¥ Pv(zw) ¥ Ry, (w)= ¥ Ri(y)Pi(x)=Pi(y).
reX?! ueXV\I weY v\ xeX!

CiiemoBaTeIbHO, B CHJIy TeopeMmbl KOaMOropopa, CymecTByer ciaydainoe mose (1),
JJ1s1 KOTOPOIr'o {PV,V € W} ABJIAETCA COBOKYIIHOCTBIO KOHEYHOMEDHDBIX paclipejie-
JIEHW BEPOSATHOCTEN, mpudeM Jiist Beex & € X v

P=ynteV)=Pry)= Y. REW)Py@)= > RE () P& =anteV),

zeXV zeXV
y € YV. Torna nis y € ¢y, ()
Plp=y,teV)=Ry, ()P (&G=a,teV)=]] R W) P&G=a,teV).
teV

Hasnee, B cruty Jlemwmbr 3.1, mis Bcex V € W MmoxkeMm HAammcCaTh
P(gt:xt,tEV): Z P(nt:yt,tEV), Z‘EXV.
yepy ' (2)
C apyroii cropousl, 1 moboro © € XV mveem
> Pu=y,teV)=Pmce  (z),teV)=Plp(mn) =z,teV).
yEpy ' (x)

CienoBaresbHO, a1 Beex T € X v
P& =a,teV)=P(p(mp)=a,teV), teZ®

O

Coy4aitroe mose (7)) HA30BEM ACCOMAMPOBAHHBIM €O CTydaifHbiM mosem (&) (mo-
CPEJICTBOM OTOGPAYKEHUS W COBOKYITHOCTH PaHIOMHU3AIMEN R).
B manbreiimem HaM MOHaZOOMTCA (POPMYTIa CBI3U YCIOBHBIX OTHOTOYEYHBIX PAC-

pesesaeHnuii 33 JaHHOTO U aCCONMUPOBAHHOIO ¢ HUM CJIYYaMHBIX MOJIEH.
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Teopema 3.2. Ilycmo Qél) = {qf,a’: € XZd\{t},t € Zd} — 00HOMOYEUHOE YCAOBHOE
pacnpedesenue cayuatinozo noas (&), u Qﬁ,” = {q?,g € YZd\{t},t € Zd} — odnomo-
HeUHOE YCAOBHOE pacnpedeienue cayuainozo noas (M), GCCOUUUPOCAHHOZO € NOAEM

(&) nocpedemeom omobpasicenua @ u cosokynnocmu pandomusayut R. Tozda
(3.5) W W =R W) @ (pw), yeY,

_ _ _ _ d

RS wzdl\{t} (z), z € X7 \{t} ¢ e 74,

Jloxazameavcmeo. Vcnonwsayst Teopemy 3.1, mist Bcex ¢y € Y MO¥KeM HaMUCATh

Pyugy (e =ysms = Js,s € V)

Ag — i
@ (v) VAzZA\ {t} Py (ns =Ys,8s€V)
Rf(y) (y) . H Rf(yb) (ye) : PVU{t} (gt =@ (y) afs =Ts,5 € V)
= lim s€V @B) =
VAZ4\ {t} [T R (ys) - Pv (& =T, s € V)
seV

=R{Y (y) - f (2 (v)),

pu g € @idl\{t} (z), € XL\t t € 7. O

OHOPOAHOCTD M 3PTOANYHOCTH ACCOIMUPOBAHHOTO CJIydaiiHoro moud. [Ipu-
BEJIEM YCJIOBUS, TIPH KOTOPBIX ACCOIMUPOBAHHOE CIyYaiHOe ToJie OyIeT OTHOPOIHBIM

SPTOOANMIECCKUM IIOJIEM.

Teopema 3.3. ITycmo (&) — odnopodnoe spzoduneckoe cayuaiinoe noae u (ng) —
cayuatinoe nose, accoyuuposannoe ¢ (£) nocpedemeom 00HOPodHOT COBOKYNHOCTAY
pandomusayut R. Toeda accoyuuposannoe caywatinoe noae () asanemes 00HoOpoo-

HBLM IPLOJUMECKUM CAYHATHBLM TLOLEM.

ZHoxasameavemeo. TlokaxkeM, 910 (1)) SBAAETCA OTHOPOIHBIM CIYIAMHBIM TIOJEM.
Wcnons3yst pesyabrarsl Teopembl 3.1 u OHOPOIHOCTH COBOKYITHOCTH PAHIOMU3AINAN
R, nns Beex V C Z% u a € Z¢ moxem namucats

Py =ynteV)=11 R (p) P& =an,teV)=
tev

= H th (yt) : P(€t+a = xt7t S V) = P(77t+a = wt7t S V)7
teV
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rne v € X, yr € Y, t € V. Jlanee, ¢ y4€TOM 3PrOAUYHOCTH CJIydaiiHoro moss (&),
st Beex V, A € W nmeem

lim % Z P =y, t e VIN{nsir = ws,s € A}) =

lim 7 30 J] RP@ (y,) TT R (ys) P ({& = ¢ (o) 1 € VI N {€i = 0 (ws) ;5 € A}) =

n—00 l keI teV sEA

= I RW) ()P (& = @ (ye) .t € V) - TT RP™ (yo) P (& = @ (ws) s € A) =
tev seEA

=P =y,t € V)P (ns =ws,s €N,
rae I, — Kyb co croponoii n u Yy, ws € Y, t €V, s € A, O

A cconmmpoBaHHBIEe MAPpTUHTAI-PA3HOCTHBIE cJay4daliabie moJs. [IpuBenem ycmo-

BUS, TP KOTOPBIX aCCOIMUPOBAHHOE CITyYaifHOE MoJIe OyIeT MapTUHTAI-PA3HOCTHBIM.

Teopema 3.4. ITycms (&) — cayuatinoe noae ¢ gpazosvim npocmparcmeom X, (n:)
— cayuatinoe noae ¢ gasosvim npocmparcmeom Y, accoyuuposarnoe ¢ noaem (&)
nocpedecmeom omobpascenus @ u cosoxynnocmy pandomusayut R. Ecau das ecex
reX uteZd
(3.6) > wRiy)=0

yEp~1(x)

mozda cayuaiinoe nose (1) AGAALMCA MAPMUHZAN-PASHOCTIHOM CAYHATHOLM TLOAEM.

1 . a
Lloxazameavcmeo. Ilycts Qé ) = {q;‘, Te XMt e Zd} — OTHOTOYETHOE YCIIOB-
HOoe pacnpegesenue caydaiiaoro moms (&;). Iockonpky caydwaiinoe mone (1) acco-
IMUAPOBAHO CO CAydaiiHbM mosieM (&;), TO, B CHJIY TEOPEMBI 3.2, ero OJTHOTOYeUHBIC

YCJIOBHBIC BEPDOATHOCTU UMEIOT BUJL

i (y) =R W) af (x), yep ' (2),weX,

ye wzd\{t} (2), € XX\ ¢ € 74, Borancanm ycnoBHOE MATEMATHYECKOE O3KIJa-

HEE caydaiinoro nomus (). Umeem

M(Ut/ﬂsiﬂs,SGZd\{t}) = Z ng(y):

yeY

=Y Y ¢y RYWEP )= @@ Y y-Ri(y) =0,

reX yELp_l((l)) zeX yEga_l(x)
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IS BCEX § € @idl\{t} (), T € XZ"\{% |t € 74, Crrenoparenbio,

M (ne/ns,s € Z\ {t}) = 0.

g
B ciyuae coBOKyIHOCTH paBHOMEPHBIX paHioMu3anuii, ycaosue (3.6) yuporaercs.

Caenctsue 3.1. ITyemwv (&) — cayuatinoe nose ¢ gazosvim npocmparncmeom X,
() — cayuatinoe noae ¢ Gaszoevim NPOCMPAHCMEom Y | GCCOUUUPOBAHHOE C TOAEM
(&) nocpedcmeom omobpasicenua @ u cogoxynnocmy R pasnomepnuix parndomusayui.
Ecau omobpascernue p 1 mHooicecmeo Y makosos, wimo

(3.7) E y=0, oan ecex x € X,

yep~ ()
mozda cayuaiinoe noae (1) ACAAECNCA MAPMUHAA-DASHOCTIHOIM CAYYEGTHBM TIOAEM.
OTmMeTnM, 9T0 COBOKYTTHOCTh PABHOMEDPHBIX PAHIOMU3AIMIH, OMpeeaaeMbrx mo (3.4),

YIOBJIETBOPSIET YCAOBUsIM Teopembl 3.3. TakuM 06pa3oMm, Jjis acCONMUUPOBAHHBIX CIIy-

JafHBIX TOJIeH MOXKHO cHOpPMyIupPOBaTh caeayiomee ciaeacreue u3 IIITT.

CuaegcrBue 3.2. ITyemo (§) — odnopoduoe apzoduueckoe cayuatinoe noae ¢ $azo-
sbm npocmpancemeom X, () — cayuaiinoe nose ¢ pasosvm npocmpancmeom Y,
accoyuuposannoe ¢ () nocpedemeom omobpasicenus © u cosoxynnocmu R paeno-
MePHBLL pandomusayut. Feau omobpasicenue @ u mmuoscecmeo Y ydoeaemeoparom

yeaosuto (3.7), mozda das (1) cnpasedausa IIIIT.

AcconmuupoBaHHbIe THG6COBCKHE MapTHHTAJI-PA3HOCTHBIE CJIydaliHble I10-
Jis. IlpuMeHnM oy YeHHbIe Pe3yIbTaThl K THOOCOBCKUM CIyYaiiHbIM MosaM. IIpex e
BCErO MOKAXKEM, YTO CJIy4YaiHOE I0JIe, ACCOIMUPOBAHHOE ¢ THOOCOBCKUM CJIy9aliHbIM

OJIeM, TaKsKe ABJISIeTCST THOOCOBCKIIM.

Teopema 3.5. ITycmo (§;) — 2ubbcosckoe cayuatinoe nose. Tozda accoyuuposantoe

¢ HuM cayuatinoe noae (1) MaKdce AGAAECMCA 2UOOCOBCKUM CAYHATHBLM NOACM.

Joxasameavemeo. Ilycrs P — pacupenenenne caydaiinoro moss (£;), KOMIIOHEHTb
KOTOPOTO TPUHUMAIOT 3HaueHus B MHOXKecTBe X . Torma, mo ompernenenuto rubHCOB-

CKOro cnyqal‘/’moro II0JId, €r0 KaHOHHMYECKHE OAHOTOYECYHbIC YCJIOBHBIE BEPDOATHOCTH
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HIMEIOT BUT,
. Py (2Zv)

3.8 g (x) = im

(3:8) PO =BG T Py (zv)

npuuem gF (x) > 0, z € X u cxomqumocth B (3.8) paBHOMepHa 110 T, T € X2\ pe.

s mioboro € > 0 cymecrByer mocrarouno 6osbinoe Vo € W rakoe, dTo

sup | (@) — Pyugey (22v)
X1} ! Py (zy) 7

st Beex V, Takux, aro Vo C V.
ITycTh KOMIIOHEHTBI CITy4aifHOTO Tosts (7)), ACCOMAMPOBAHHOTO € (&t) TOCPEICTEOM
.o d
COBOKYTHOCTH paHaoMu3armii R = {Rt,t € 7% ;, NpuHUMAIOT 3HAYEHUS B MHOXKECTBE
Y. Tlokaxkem, 970 (7;) TakKe sABJIsieTCs] TMOOCOBCKUM CIyUaiiHbIM TtoieM. TTOHSTHO,
g0 eciu nojie (&) — MOJIOKUTEIBHO, TOTJA U aCCOIUUPOBAHHOE C HUM CJIy4aiiHOe

nose (7)) Takxke OyJeT MOJOKATENLHBIM. Jdaee MOKaxkKeM, YTO Mpeesibl

_ P, g
g/ (y) = lim Vot IV (yyv)7 yeY,tez
VAZA\{t} Py (?]V)

o d .
cxogsTes papHOMepHO 110 ¥, § € Y2 \M{# Bocnonszosasumcs reopemoii 3.1 u coor-

HommenueM (3.5), MOKEM 3alucarh

.3 Py (yiv)
sup (g} (y) - — 2 =
geyza\( Py (gv)
B Rw(y) R@(gv) i) P, =
— ap s [RAV () () P W00 o ()
zexz\(0 gep l (@) Ry (gv) Py (Tv)

_ Py (zy)

=R (). sup |@(x - <eg,
o sexeiv | (@) Py (zv)
mex=op(y),yceY utecZ O

IIpuBemem ycnoBus Ha MOTEHITHAJ, IIPH KOTOPBIX IMOOCOBCKOE CIydYaiiHOe IOJIE,

OTBEYaI0IIee STOMY HOTEHIHAIY, OyJIeT MaPTUHIAI-PA3ZHOCTHBIM.

Teopema 3.6. ITycmos 2ubbcoscroe cayuatinoe noae (M) ¢ Pazovim nPoCmpaHcmeom

Y sadaemcs nomenyuasom ©. ITyecmov cywecmeyem pasbuenue 11 muoocecmea Y
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Y =Y YinNY; =0, i+#j), makoe, wmo
k=1

(3.9) > y=0, k=T,n.

yEYy
FEeau nomexryuan (0] NPUHUMAEM NOCMOAHKRLE SHAYEHUA HA IAEMEHTNAT pa36ueHUﬂ,

II, m.e. dnn ecex’ Ve W

(310) (DVU{t} (ytyV) = (I)k (yV) ) Yt S Ykat S Zda k = 17”7

mozda 2ubbcoscroe cayuaiinoe noae (M) A6AAEMCA MAPTUHZGA-PASHOCTIVHBIM CAY QT -

HBM TNONEM.

Jokasameavcmeo. HerpyiHo npoBEpUTh, YTO IIPU JIAHHBIX YCJIOBUAX TOTEHIIUATbHAS
SHEPIUs TIPUHUMAET MOCTOSHHBLIE 3HAYEHUsS Ha daemenTax pa3bwenust 1. JleiicTBu-
TeJIbHO, TIycTh Yy € Y),. Torma

Ul (y) = Z Sy (yeyv) = Z Ok (yv) = Uy,
Vew (Z\{t}) VeW (Z4\{t})

aast Beex k=1,n, § € YZd\{t}, t € Z%. Manee, mis Beex y € Yi, MOJKEM HANHCATD

PN 2 (/A0 B 3 L k=Tn
Qt (y) - g]exp{Ufg (Z)} - g/exp{Utfg (Z)} *qu, = ]., .

Torma ms seex § € YZMH} ¢ € 74
M (ne/ns = s, s € Z4\ {t}) = Zyy-qf(y) =Y Y ydly=>Xda, > y=0.
ye
CrenoBarenbHO,

M (n¢/ns,s € Z4\ {t}) = 0.

O

Herpynuo nmpoBeputh, 910 rHOOCOBCKHE CIyUAfHbBIE OIS ¢ CHMMETPHUYIHBIM OTHO-
CUTENIbHO HyJs (DA30BBIM ITPOCTPAHCTBOM M YE€THBIM IIOTEHIINAJIOM YIOBIETBOPIIOT
YCJIOBUAM TeopeMbl 3.6.

Teneps MOXKHO CHOPMYTUPOBATH CJIeACTBAS U3 TeopeMmbl 2.1 st ruOOCOBCKUX

MapPTHUHTAI-PA3HOCTHBIX TOJEll pu Oosiee OOIUX yCIOBUASAX HA MOTEHITAAJ.
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Caencrsue 3.3. ITycmo (1) — 00nopodnoe apzoduneckoe 2ubbcosckoe cayatinoe
noae ¢ asosvim npocmpancmeom Y , omeenarouiee nomenyuany ®, npuvem Mng > 0.
Ecau cywecmeyem pasbuenue 11 mnoocecmesa Y, ydosaemeopsowee yeaosuso (3.9),
a nomenyuan O ydosaemsopaem yeaosuro (3.10), moeda das dannozo noas cnpased-

auea I[IIT.

Caenctsue 3.4. ITycmo (n:) — odnopoduoe apzodunecroe 2ubbcosckoe caywatinoe
noae ¢ Pasosvm npocmpancmeom Y , omeesarouiee nomenyuasy P ¢ xonewnoum pa-
duycom detiemeus maxoe, wmo Mn2 > 0. Ecau cywecmeyem paszbuenue 11 mmosice-
cmea Y, ydosaemeoparowee yeaosuro (3.9), a nomenyuan © ydosaemesopaem ycao-

suto (3.10), moezda daa dannoeo noas cnpasedausa JIIIT.

Abstract. A general approach to the construction of multidimensional martingales is
developed. The obtained results allow considerably extend the range of applicability
of the martingale method to the theory of random fields, especially to the theory of
limiting distributions of Gibbs random fields.
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