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BBEJEHUE

1. locrpoenne Haunyumelf (B cpezHEKBAZPATHYECKOM CMHCIE)
oueHkM cuyuellHOK BeIMuMEN | [0 SHAUGHMAM B, (dEffL, k -
HEKOTOPOe MHOKECTBO MHAEKCOB) NpexcTaBARET COOOH OnHY UB BaX-
HNX M MHTEDOCHHX 3azay Teopum cayvalsux npoueccos. K aroft mpod-
nemMaTUKe OTHOCATCA Bajauu PuaAbTpaluM, WHTEPNONALME M SKCTpa-
nonAnMM ciryyaltHoro npomecca, CTPOrOe MATEMaTMYECKO8 pacCMOTDEHUE
knrubﬁidéuhﬁ Hayaro ﬁﬂﬁfﬁnﬁﬁafﬁpbﬁuiefiéiﬁrﬂ j'h'ﬁ hﬁuﬁﬁdﬁJJ &
(1942 r.). Ux ycanuamu OnNa coafgaHa TEOpMA QuakrTpanuu, METEp-
monfuMu m skcrpanonAuud (OH3) craguoHapHNX npoueccos. Komuoro=
poE MccHejoBal clyvail ¢ AMCKDeTHHM BpeMEeHeM. PasBMTHA UM METOX
onupanca Ha uspecTHudt pesynsrar Bojibza [59] 0 paannieaau
CTOXACTHYECKOT0 npornecca. BuHeD X6 paccMaTpuBan ciyyaid ¢ He-
npepWEHNM BpeMeHex. Merozm, paspaCoTaHiu# ¥M, OCHOBHBAJICA Ha
pesyasrarax, pagee (I93I r.) nonyyeHHNX BuHEDOM COBMECTHO C
Xondou [5?] . OrmeTnM, uro Teopus Honmoroposa-BuHepa curpana
CyNEeCTBEHHYD POAB JNA PAIMOTSXHMKM K TEODHM PETYINHUPOBAHUA.

JlanpHeimeMy McClez0R8HMD BOMPOCA OHAW HOCBANEHH paGoTH
Kpeitra [B] , (10] , Arooma ﬂiﬁ] -Ez;] , boze u lewoHa

[929) , Bame u Parasusn (60] , Hyoa [33] , Posanosa
(19) , Nesusra u Barrusa [41] , Oyravesa (18] , Zn (4¢) ,
yurna [58] u mp. B sux msyvanachk onTMManbHAS ImHeHHas OHD
CTOXAaCTUUECKUX Npoueccos (3a HEKOTODHM MCKANYEEHMEM, B OCHOBHOM
cTannOHapHHX) .

B nocnensne TOXH BO3POC MHTEPEC K ONTHMANBHOW HenuHeUHOH
O3 Kax cranAOHADHHX, TAK W HOCTALMOHAPHHX CIyvallEHX NpPONECCOEB.

BosHMKAA NMOTPECHOCTH B CO3ZAHMM TaX HA3HBAGMOr'0 PeKYPCHBHOT'O



anropuTMa, YAoOHOrO AAA OHCTPOro nepecyera oneHok PU3 Ha ocHORe
BHOBE mocTynawmeil usfopmauuu. [lepspuMu B 3TOM HanpaBAeHWd OHIN

padors Kansama [36] -[38] , Bancu [30] + [38] u Crparo-
HOBMYA [21] .[21] . OHM cruuynupoBanm ueawit UMKA MccrezoBaHMit
lerua [32] , ZImbemsra [43] , Banaxpmmwana [28] , Mezmrua
[ﬁﬁ] -[b?] , Hugnuyps [50] [51] linprena [23 J[24] , [iS]-

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

B ceasu ¢ Gnusocrten mozeneit ®UD, paccuaTpUBaeMHX B HACTO-
Aued amccepragmys M B padorax Junpepa u limpAesa, MH OCTAHOBHMCA
HECKONEKO noxpofHee Ha mocxepnmx. OHu nocmsmesw O3 HeHalGnopa-
eMOl KOMTOHEHTH et uaprosckux npoueccos ( 64,8, ) c men-
pepushuu spemesem t= 0 . PaccMaTpuBanTCA NPOLECCH CASAYD=

MU¥X THINOE:
I)- el:- MapROBCKMH npouecc CO CUETHHM MHOEOCTEOM COCTO-

aguk F = -[nt _.,;3 I (S ‘} - E’,‘ - ZOTMYCK8ET CTOXacTU-
yeckull mupdepeHnuan
= A0, 5Bk +BELH W, E, =y, ,
rae W* - CTaAzapTHHR BuHepoBCcKMit mpouecc;
2. ( Gi " sﬁ ) = nuddysuossuit mapxosckult mpouecc (Boolme
K+{ - uepmuii), mozuMEALmMMACA CHCTEMS CTOXACTHUECKMX ypaB-

HeHul

40, = a(8,,%; ,H)dt + b, (6,,3, . Ddw, () +
+ %1_ (e{ ﬁzta{) dw.t &)J

(0-4)
4%, = A8, , 5, D dt + B(3,,0) dw. () +
+ Bz, (Et 1,5) d""’: ('L) 5



rae W, , W, - craEzapriye HOBaBECHMNG MEXZYy COGOH BHHEPOB-
CKMEe NpPOLECCH.

B (23], [24] ., [t1] - [1¥] suBenesn croxacruueckss
AudPepeHLMaNBENE YPABHOHHA AAA i, (t;r.) i P(g{ =p \f'rj g;r) :
( PEE , 9§ - ampuopkoe pacmpenenenue O, . T2+ )_n
caywae I) u ana sra (4,0 = _GP(BtéﬁlE‘T‘ﬁ) BT - CON Y

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

HHX B 0OmEM cayvyae HeauHeWHeX M HecTaumoHapHux onedHox QUS. Jaa
OpPONECCOR THOA 2)NOCTPOGHNE OHEHOK CTAHOBUTCA BPPeKTHBHHM x)

TONBEO ANA YACTHOrO, HO BARHOI'O ANA NpWIOZGHMH KlIacca NpOLeCCOB
(OB ) ,+=0 , zomyckapmux npezcramnieHue

dg¥ i I:U"'(E{‘ ‘L) ¥ 0‘I»(E"I: =+') Bi]di + E’i(ghg l'}LLU{ (_‘U +
+ 5,54, t) dwy () > £0:4)

4%, = [AE 1) +A, (5, D0k + BB ) dw. )+
t BL(.E-E 1{) Mz&),

rze O, =~ HOpManbEO pacnpezcleHsas ciyuallHas BeauuMHEA C napa-
meTpamMu ( m. , r ) -

HacroAmana zuccepTamud NOCBANEHA MONYYEOHHN ONTHMANEHHX
HenuHelHnx ¥ HecranuoHapHHX oneHok ®UJ HeHalmppaemolk KOMOOHEHTH
( B.) uapxosckux mpoueccos (moodme K+l -uepmsx) ¢ msckperHM
spexeseM (o, Sn ) ,n=0,a,..(6>0)» ynpasasesmux cucremoll kome-

YHOPA3HOCTHHX YDPaBHOHME BMIA

X) B 3TOoM clyuae yCIOBHOE MaTeMaTHuyeCKOe OxXuAaHMe
m (£,7) = M(8¢[E), T=t , ¢ KOTODWM COBHAZi@eT ONTHMAABHAA
OmeHKa, M ycuoBHaa aucnepcus Y(t,©) =M |(0;-m&Jijonpe nenaorea
KaK pemeHdA SaMEHyTOM cHcTeMH croxacTdyeckux xuddepernmans-
HHX ypaBHeHuH.



w B

A0, =[ 0 (Bn,)+0,(Ban0a+ b (Za,Dawi(m)+

: & gg, (gn.,l’lf) ﬁWL("‘) )
(0.3)
= [Ao (ﬁn,n) +At(E"Jn)9“]ﬁ + BL(E“:@*&WL(F) +

* Bg(zn :n) AWy (n) ,

rae W; (ﬂ-] u W;,(ﬂf) -~ HEBABMCHMHE MeXZy COCO# nocueaoBaTeNb-
BOCTY HODMANBHHX CAyYaMHHX BEARYME C HP38BUCHMHME NPHpANECHUAMY
AW, (n) = W; (n+d) - Wi (), L=1,2 pacnpenantaﬂﬂap(ﬁ |£.)
HOpManBRO C napaMeTpams (m. , Y ).

Crcrexmy (0.3) MORHD paccuaTpuBa?Th KakK ZMCKPETHXE asanor
(0.2).

[lonyyerHHe B flaHHO# padoTé KOHEYHOPABHOCTHHE YDaBHOHMA
anfa ongHa U3 maprosckux uenefl nmo pHemHed fopue coepnmazanT ¢
COOTBETCTBYDMUMNE COOTHOWEHRMAMH M3 [24] , (1] -(17]
a8 auddysuMoHHHX mponeccop. ITOT PaKT CBMAETEABCTBYET O TOM,YTo
CymecTBYeT MHOH, YeM MCnoNBsyeMui B (4] , (1] -1
cnocol HAXORAGHHA cTOXacTHuecKUX AufdepesuUManBHHX ypasHeHull
ana onesox PUO muddysmoHEHX MAPKOBCKMX NPOHECCOB. 3T0T CHOCO0
GasupyeTcs Ha NpeA6ANBHOM Nepexoze OT AMCKPOTHOH CXEeMH K Henpe-
PHEBHOM .

2. PaccuoTpuM nozpoCHee NOCTAHOBKY sajaud. Ha HEKOTODOM
BeposTHocTHOM mpocrpancree ((L , F , P ) sazasa mapxomckas
gens ( O, En )y n=0,4,24,. (6>0), r18 On - ero menad-
ApZaeMas, 8 &, - HaOmoOnaeMas KOMIOHEHTH .

HacToAmas zmuccepTamua NOCBAWMAETCA M3YUEHUD TOT'O CIyuas,
korza ( Boy $n ), n=0,0,... ynpasngeTcs cucreMoit KOHeUHOpa3-
HocTHEX ypaeHesu#t (0.3). CymecTBEHHO NMOZYEDPKHYTH, YTO NapaMeTp

On sxomur B (0.3) amEeiino. Tak®e Kax 4 B CIyYae CTalMOH8pP-



HHX NpOLECCOB 37eCh BO3HWKANT CIeAyomMe TPH 387aYM ONeHMBAaHMA:
1) gunbrpanud, 2) METEpHONAnus ¥ 3) skcrpanousuus. llox duisrpa-
nued Gymen NMOHMMATH Sa8javy OLEHUBAHUA Gn. no sHaueHAsM

£n={EG,E51 -':zﬂ} 4 anpuopHoMy pacnpezeneHun I mapamerTpa
B, . nox mETEpnoAfnued - OUEHMBAHME Bn mo zt- [Eﬁ,--ﬁs},

{sn u g , TOZ sKcTpanoiAnuedt — omesupanme kak B,
!ER—H.,.-EﬂJ JID_.(_.E.E_.'I"‘., -'J-d--fl.ré.-m...l-.-a-., P S L g
Iycrs ffn_ - G-anretpa W -MHOXECTH, MOPOEJGHHAA

CHyualHHMU BONMUMHAMA 50,54, > SA . 0GOBHAUAM OPES

O (), Bp ¢ (w), @E:,L{m}(fm) ONTHUENBEES (ONTMMANILHOCT BORAY
GyzeT MOHMMATHECA B CPEAHEKBAZPATHYECKOM CMNCIE) OLEGHKH COOT-
BETCTBEHHO DUABTPAUMK, MHTEDNONSNNM M IKCTPaNoONAnuM HeHaldIwzae-
MO¥ KOMIIOBEHTH 4 uepes Eﬁ,n (w) ~ ONTUMANLHYD OLOHKY SKCTpa-
nonfnuK BHadnpzaeuol KOMIOHEHTH. Xopomo MSBECTHO, 4YTO OHH COB-

nazant ¢ YCUOBHHMK MATEMATHYCCKUMYA OBMASHAAMA - B.= m(n) =

= M@l , B = ml) = M(Onl%), B = m(n)=
M@ (o) 2, T b= M),

lonyueHue KOHEYHOPABHOCTHHX YPABHEHMH, A 3TUX YCAOBHHX MarTe-
MATHYECKAY OXUIAHWE ¥ ABIANOCE HENbW HauuX uccrepopaHuit. Hapaxy
C YP&aBHEHMAMYU ,ﬁnﬂ oneHok OWD Hamy NOAyYeHH peKyppeHTHHE cooT-
HOmeEus W AnA ommGox onemupammi Y (n,0) =M[(6n-m(ru.gﬂzlgg]’
txn (Yo = () .

3. llepeiizeM K HemocpejCTBEHEOMY MSIOXEHMD OCHOBHHX pe3y-
aApTaTOB. lleppaf riaBa AuMccepranMy noceAmesa QuiAbTPANEM. Pasmn-

yapTcA XBa CIyYad:



I). HemupoxzeHHuH - RB=RB} +B;>C>0 (uarpuna (BB )
=B,Bi+B,B; He BHpoZKOHA B MHOTOMEPHOM CIyuae)

2. Bupoxmenssft - R+B=(0 (uarpuua (B-B ) BupozzeHa
B MHOTOMEDHOM CIy4ae).

BHpOXZGHME BHSNBAGTCA TeM, 4YTO He BCE W3 HAGIDJAGMHX BHE-
geini ciyyakHoro npouecca ABIADTCA HOCHTONAMA MAPODPMANMM.

 OpHopHok _pesyABTaF A MEorouspax mpongccon (Ba,E)deRiEER!

B cayyae I copmynmposan B Buge Teopems 2 (cu. Teopewmy I B
OZEOMEPHOM clyuae), B KOTOpoif yTBepEA8eTCA, YTO ANOCTEPHOPHOE
pacnpensnesie HeHACADA&SMOR KOMIOHEHTH Bn Oyzer BOpMATBHHM

¢ napauerpaun () = M (Bn|Fn) H:M[(G.r m()(Bn -l T\ ,

YAOBNOTEOPADIMME KOHONHOPASHOCTHHM yPABHOHMAM

Am(n) =(a, t aumim)a + [(E t 0, ARA + B-B)|x

x[(BaB) + AR AL ﬁ]"[&?n ~ (Aot Aim(n)a) ,
Al - (68)+aifnata rafn+mal - [(E+

A
ra, AT + (#-B)[(B°B) + AL Al [(E+a,)RAT+(B)]
m@=m, =",

rge M # |  ~ mapaMeéTpH anpuopHOro EOPMaZBHOI'O pacnpeAeeEus
©. , C" - uarpuna conpsxensas x ( ; E - exuungwag
uarpumi mopazxa Rx K,  (B9)=8,61 + .02 .
(-8) =48B! +5.8; , (BE)=B.B!+B.B! .

BaxHo OTMETHTH, YTO HOCMOTPA Ha TO, YTO AMCKDPETHHH mpo-
gece ( BOn » €a ) , n=0,A,... , BoOOme roBOPA, HE ABIAOTCA
HOPMANbHHEM, TEM He MeHee, YCIOBHOS pacHpeieleHue AIsA On op
safiaHHNX E"’=(§¢,..-,Ew) OKA3HBAETCA HODMAIBHHM .

(0.4)



lpuBezeM Temeph ofmue (cnpaBejiMBHe Kak AR HEBWPOXIOHHOL,
TaKk ¥ BHDPOXZEHHOrO CIyuaeB) ypapHeHHAs MEOroMepHON QuabTpanus

(cu. Teopemy 3):
am(n) = (ﬂ,fﬂim(n-})ﬁ* [(E +GL£D\-:.A¢ +

*@"B)][(B'B) +Afm Al f‘ﬂﬁgn* (Ac+Aiminp) . 4948}
I Y Y AT

[(E+ A ALAL +(-B)[(B-B) + AR AT al'(e+
t 0,8 [ Al + ($-B)]" > ml)=m, bl

rae (= MaTpuna, ncepaoolpaTHas K »

Ecnu Koaddummenty cucrems (0.3) He 3&BMCAT OT Sn s
%eB =(0 , TO B KayecTse vacTHOro pesyarrara 43 (0.5) nonmyvaem
M3BOCTHNG YPABHEHUR onruMannHolf HecraunosapHo#t dunsrpammm Kan-
Maga-BsocH.

Bo BTOpOif TnsBe pMccCepTANMM M3YYaeTCA HMHTEDINONANHEA.
PaccuarpuBanTca Kak npauMue (no ﬂ npu duxcupoBaHHOM N ),
rax u odpaTHEe (g0 N npe GukcMposassoM L ) ypasHemA miA
m(m,f,) WU ((n,,ﬁ) ( [T,.,g/ B MHOTOMEDHOM cnyyae), L =1 .,
ipfiMbe ypaBHeHMA NOKa3HBADT Kak yAy4ylaeTCH MHTEPNONALMA C POCTOM
Haénoaesuft (cM. TeopeMmy 4 M TeopeMy 9 B MHOI'OMEDHOM cIyuae),
o0parHye = KaK OHa MeHAeTCA N0 Mepe YyAaJleHWA OT 1A K Havalb-
HOMY MoMeHTy HaOmbzesull (cum. Teopemu 6 u I0). Hccmemyercs réﬂa
TaK HASHBAaeMaA MHTEPHNONANMA C PUKCHPOBAHHHM 3aNa3AHBAHAGM =

{=n+8 (0 - duxcuposaxo). NOIyueEH PeKyPPeHTHHE COOT-
pomesua mo N gaa m(n,n+h) u Y(n,n+h) (cu.
TeopeMy 7 u II).



llpauoe ypapseHue (mo E ) MHOroMepHOff MHTEpNONANMK, BHIVIA-

T crexyomuM o6pasom (cm.Teopeumy 9):

£ |
mn,b)=m@)+ 3 [0 -0A] [(BnB) +

K=n+A
t Adia T{li[ 8%, - (AtAim(x-a)al (0.6)
¢
AT T AR ey
Kantd

+ AT Ara]” s FE (DAL
m(n,n) = mn) , rr:,ﬁ = r:l_ ;

rze sarpung ( BeB ) He BHpOXZeHa, m(nd W [n HaxozAarcA
¥3 ypapHomu# @unsrpamuu (0.4), lfn,(_f:) onpejenfieTCA M3 Cne-
AYOUMX COOTHOmEHUH (ﬁfxﬁ,@] = A (0+8) - DC“,LEJ)

8,9.(8) = [a,a - ((6-8) + (E +a ) A)((B-B) +
+ AL OALR) A L] Fu(®)

( F - aammmusan warpuga mopazxka KxK ), ¥.(n)=E ,a
2 (1) = M[(8 - my (0)(B-my(0)* | 60, %]
(me(8) = M (8¢ 18n,%8))

Haxozurea us ypamssedusa (0.4) c HavalnbHNM YCIOBUGM

A

- ("'-) = ﬁ.(ﬁ'n) =0

B rperseit rmaBe paccMarTpUBA6TCH SKCTPANOIANMA MapPKOBCHHAX
nocnezosarensaocreit ( On » B )y N=0,A,... , yOpaBIAGMIX

cucreuolt KOHeUROpPasHOCTHHX ypaBHeHUH Buza



- a

26, =[0,(m) + 0 (MO A +4, (5., ) AW, (W+

+ gz,[gn.,n) ﬁwlf.n.) A (0-?-)
2%, = [AEn) + A (BuO ) A+ B, (Enr)aW, ()4

+ By (En,n) AW, (1)
B O, mMeer mopualbHO® pacnpejéiexde ¢ mapauezpaku (m.; ¥ ).
BHEOZATCA KaK npAmwe (mo n. ) ypammemsa mia m(nt) . n >,
HOKA3NBADIME KAK yXyANAGTCH NporH03 sHavesmdl On  Opd pocre
n-{ , rak u o6parawe (nmo . ), noxaswsavmse kax yaywmaercs
[pOrdos ¢ pocron Hadappesmit (cu. Teopewms I3 u 1I5).
ypasuesnua magx mu(nob) , n>L B MHOIOMEDHOM CAYy9Yae
O =(0u(D,. .. ,0ul) |, &, = (B(,... ,Se(w)
uMenT crexyomu#t sun (cMm.Teopemy I5).
) MpAMNe mO .  1pM fHECHpOBaEHOM f CA,,,%(:L.E-) =

=Y (n, E+a) - 3(114 )
Am(ng) = [Gu(m +a(Wm(n,)]a , (0.8)
m,(l,ﬂ) = M(_f') 5 .

6) ndpamﬁue no .  mpu EI}HK{:HII);JB@EHGH n
Agm(n,b) = 5"2; [(E +a,8)[y A} + (BHB)][(B"BL

ATL Ay a]'i[ﬁ{ ~(A(E1,9) + A, (B, Dm(0) ﬁ] (0.9)

¢ HayalIbHHM YCHOBMOM m,(n 0) , onpenensemuy u3 (0.8) npu
{=0 B m(0,0)=m , rae ¥,  ecrs dyspauesrais-
HO@ pemeHMe MATDPAYHOI'0O PABHOCTHOT'O YPaBHEHMA (b”t..i)

AXn _ g, 2, , n2l
A



« 1) e

MomyyeHH TaKkxe ypaBHeHMA BKCTpamoIAnMH (cM. Teopems I2 &
14) HaGnopaeMoil KOMIIOH® HTH En AMCKPETHOTO0 MAPKOBCKOTO MpO=-
uecca ( Ous En )y n=0,4,... , YNpaBIAeMOTO CHCTEMOM

70, =[0.(0) + 0,60+ 0,(WFa + B, (Zn ) AW, () +

'''''' ---~~-----'-~“*---“zz,(sn,mmcnr“h;&éj

o= [A) +A (00 + AdIZA) & 4B (B, W)W, +
+ Bz (:‘::“‘*rg ‘3W£Cr"‘) -

JrapHEeHNA ANA HAXOXZEHMA CPeNHEKBAApPATHUEGCKMX ONMGOK SKCTpa=
IIoJIAOMZ YA8eTCHA MNOJNYYHMTE TOIBKO B cayyae P&FGGGBGROH noclienoea-
rensHoctd ( Bp s o), n=0,4,...

B yerseproff raame paccumarpusaprcA BompocH ®M3 cranuoHapHHX
nocnexosarenbHocTelt ¢ ApoSHO-pauuoHanbHOM cnexkTpanbHOl mAOTHO-
crib. [loxasHpaercA (cM.feumus I0 m II) Kak B 9TOM CIYyYae MOZHO
OpUMEHHTH Pe3ylNbTaTH NEPBHX IIaB.

Sanauu M9 crayroHapHEX nocnezopaTensHocredl ¢ ApoGHO-panu-
OHaJNBHHM CREKTPOM paHee M3YYeHH AOBONBHO NOoApodHO. PaspadoraH
PAZ COLMANBHNX METOZOB DEWEHMA mpooneMs (cu.Hanpuuep, [27] .

[15] . [58]). Ozsaxo nonyueHde ABHHX (QOpPMYN AIAA OLEHOK CBASAHO
C CONBNMMH TpyAHOCTAMM. K TOMy %€ B OOABOMHCTBE ClIyyaes 3T dop-
MyIN TpOMOBJAKH. PeKyppeHTHHWe COOTHOWEHMH, K KOTODPHM NDUBOIMT
MB6TOZ, MCIONb3yeMHil B HacroAme# padore, OTAMYEDTCA NPOCTOTOMH.
OHM yzoOHH AN MCOONB3OBAHMA NpU MOZENMpoBaHuM npoueccos PMI Ha
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OunsTpalMa KOMOOHEHT MAPKOBCKOM uemH
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Teopema I. Mycrs mapkosckas nems ( Guy 5n )y R = & [ T
yapasisie 20f -onere Mol (1+1), - Bo.B =.B: + B> L>0., anps=
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X= (}fl y 9 )(q,) cO 3HAYEHUAMA B R,q( )
P(_I|2) & E*P(Xléxi,---:h‘%!@_
X, .-+ 09Xy

a Yt Z) - COOTEETCTBYONAA XapaKkTepUCTHHeCKAn PyHKIMA.

lipnoTynuM K AOKAB&TeNbOTBY Teopemu. 0603HAUUM x)

.,,,ﬁgwg,ﬂiz.(%%%—g—‘@.:- P(mea gy

Orpasnuuuca paccuorperueu cayuas f(n) >0, n=0,4,24,. .-

(mpu  {(r) =0  noxasaTenncTBO HEBHAUMTENEHD BULOUBMEHAGTCH) .«
[lo yenosum TEOPEMH &NPUOPHAS MJOTHCCTE pPacnpejcis HHA

#y (0) =p(0.|Z,) Hopuassaa. Torza IR AOKAGaTEALCTEA TEOPEMH

nocraToyso nokasars, uro g (n+a) = P(g'n+alg'-nfd) TaK®Xe HOpMANb=

ga, ecny roupko Hopuanssa fg(n) = p(@n |Fn) (A{(m{n)}ﬂnm.

NelicTEUTEONEHO, KAK AOI'KO BMAeTH (b BEPOATHOCTHD eAMEANR)
J P(Buss »5nrs |6,87) P (6a(Z7)d0.
J P (g’“‘d ' e“-: Eﬂf) P(em'g’ﬂdgm

fip (n+8) = P (Onsa|%nsa) =

- B
L

rze K u | o0GosEavesns XA WMCHUTONA M BHAMEHATENR COOT-
sercrRendo. Jnn maxoxzesms K u L. samerum, uro

P(6n M,gmmnﬁg - yoNOBHAR HOPMAaZBHAR IMOTHOCTS PACpeze]eHMA,
BEKTOP MATEMATAUECKOTO OXMZARMA KOTODOTO UMEET KOMNORGHTH

gn.. + [an(gf‘:@ t a;(ENJ'@Qu]&J
£, + [AcGnr) + Aj(Erm)Bu] A,

x) B paGoTe npd ZOKasaTeNECTBAX IPEZNOEeHUMM MCHONB3YNTCA HEC—
KONBKO NPOMSBONBHNE, HO HaridjENe 0C03HAYeHMA ANA yCIOBHHX
nnorHOCTe#f pacmpezeneHuid,



o, P

a Marpuna Kopapuamail BETIRZMT CAEAYOWAM 0GpasoN
(6:8)a (b-B)A
(b-B)a (BB)A

Mnotsocrs pacnpefencsu P ( §..a lQn..En.) TAKXO

P
nopuensia o napauezpaun (E,, + (Ao +A.8x)a (B-Ba), Torma
o |

(= | plonasBasal0n5 p(6n 1z d6n-

ot

[ e- v(£,8n 2 +t;,§nuD n ﬂ&zJ Pkt l0n ,@P(gnl@ﬂlﬂ."”

- T -
e o d

N - ~1(+.6n+a +t,%000) J it 6.l
(EF)!W Jje & d{'idtjmeaf){l [— (HIJA

-

o
En)* J

4 0.8+ b[B+ (ActAB)A] -4 [t (Bf)a+

+ 2tt, BB A +t:(B-B)A]} exp |- (Bg}g)ﬁ"’) fdoa=

o0

:':(zq)j o JJ o- ; ({'t Bnea +{L€n+d) exp {"-.-[{'1 a,4A +{-£(§“+Aoﬂ):’-

- -
]

~ L [H(ED)a +24, 68 + ¥, (B-6)a] ddt, Seap {ift(1rad+

L=

+tyAualgn - Eomt gl | [t Gonattib

P

F (Bt A - L[ (Do +2td, GB)a+ BB



T -
+ [ U+ a0 A m(w - %—@— [t (L +a.8)+

+ ": Aiﬁ] }d{ fu':, = @E)L Jj 'E’,‘E- (‘Elemﬁ +t‘€“+gf’/xp{i{1[ﬂ.ﬂ ¥

- - O

y (i + ﬂlﬁ)m(m)] + L{z[gn, + (Ao ‘f'Ai m("))ﬁ]-%'_ [{'f ((g.g)& 4 -

# (L4 am)’}’(rg) +244, (6-BA +({+0,:8)A; J’("-D +

g 4 ((8p)a ALY [ty = V;“ e e o

6t 65" [ (Qnm*"‘) _ 96a(Ona” '*'Xﬂmﬁ) (fnmﬁ) J}

x eap - 2066 -6) il
rae T a“& + m[n)(i.}ﬂlﬁ), P: En.'*(A nf'lqim(ﬂj) A, {1‘3)

6i= (beb)a + (L+ad)f¥(n,
6. = (B*B)A + A{ YW A*
61g = (%ﬂB)& + A,;(H ﬂ;ﬂ) Y A .

AHANOTHYHO A L NOny9HM
(fn ra "ﬁ) *

= = : - h Bn.: i - =
JP(fﬂfden,gn) P(g Ig)d W E‘l 26’,

-

[losroMy

'ﬂg(“\'ﬂ) = P(9u+al gnM) - -E— =

————' x
V_f’ 5’5"-51 QaP 2(515{' -6
EI




0 Ay 0

% : -
6
K[Qnm -& - B’% (Ema “ﬁ)} }, T.8. MH JIOKA3a0AH, YTO ANOCTE-

pHOpH&A MIOTHOCTH ir ( n+A ) rakme Hopuanssa. Orcpza
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§:B + fh (1+a.44) ¥
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YP0 MONHOCTHED 3ABEPWAET [0KA3ATENLCTEO.
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I. Paccuorpum Mapxopcxyp nens ( 6., i ) =
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2. Teopema 2. Ilycrs uapkosckad nemb ( On, Zn)
e g(gi(n-) yish ¥l gg,(?b)) 3 LEL {.h"') R R Eﬁ. (ﬂ-))’ L= 0:&1“- (ﬂ.}ﬂ)‘
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¢ BEPOATHOCTHD 1 anoctTepuopHEoe paCHpEAeNeHuEe
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x[(+B) + AL A" a] [aEa~ (ActAim)a]
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¥k C , E - enuauysas uarpuna MOPAZKE K xK
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3. JlokasaTenbCTBO TEOPAMH AHANOIWYHO NOKA3aTENBCTBY TEOPEMH
1. [peAmONORMM, YTO MATPHHS (o, n=00A,. Ee supoxneEa.X)
llpuMesss WEAYKNMD Kak 4 B TQopeMe 1 HaxozuM, uT0 p(Qma\i“*"D
TAKES HODMANBHA. |
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+ 4 (6B, A+, (B-Bta ] %p{(g: (mn) +

t a,mna) + t; A,,m(n)ﬁ: -4 (8 (E+a1a)+{:A1a:lu

% In [{: (E+ a,8) *{:Alﬂ:* dk, dt, =

= (Séﬁff Tj e’_i({’:enm +{:EHM)€L€P{L[{:(H1(“}""

- D - =D

+ (0. + ame)8) 4 (Ent (A +Asr) A) -

- L [ (690 + (E+a N (E+adyb +

+ 4 ((Eaa)n + (E+aa)RAT At + £2 ((6-B)"a +

+ At. m(E+ad o)t + £ (B-Ba+ AR ATA ]



TEM CAMHM MH HONYYMM NNOTHOCTH HOPMAABHOT'O pacHpezeleHusd,
BEKTOD MATEMATHYECKOTO PEUMABHMA M MATDUIN KOBAPMANMM KOTOPOro

WMEDT BUX

b,= m(n) + (a,+ am)o ,

b, =%, + (At Aym)a |

.................................................

( 6,=(8-0)a + (E+aATa(E+al8) 6,=(EB)a+(E +a,8)[RATA

‘ 4 2.
1 \ii“ (G*B)*ﬁ-fAlm(E*ﬂlﬂ')ﬁ 620 = (BeB)A+ A, [ AL & e

Asanoruvso auasa L IOy YHM

i 7 i
L = @OE (6] iz '['%17 (Bnsa ~ b9 6 (Bnoa- g‘)j -

CiezosaTenbHo, HA OCHOBAHHM NOIYYEHHHX DESYIBTATOB,
umeeM (oM. [1] , CTp. 43 )

L : - x
P( &l J L @");- lsn - Emﬁ':._:lsﬂ\*i'

X ezp-[- 3{- [Qnﬂ; -6y - 6ig ‘5!11-(5”5 __g‘)]*x

X [6,; - 6,63 6’1]-1[9“# -6 - 6 (Eﬂ-\‘ﬁ'g‘)]}

Orcoza
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m(n+A) =9, + 6265 (Znea- b2) ,

-1 .
r.:m ez Eu = ﬁltﬁu Gy . (2 Q)

Us (2.4) u (2.3) HEMOCPOACTHEHRO CHEXYET Pesyasrar Teopeusl.
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§ 3. duaprpauds B Clyuae BHPOXAEHHOCTH
uarpuis ( BB )

1. Teopema 2 nOKasaHa B NPeNNONOXEHMM HEBHDPORAGEHOCTH
marpumy ( BB ). Ozuaxo B mpmrmagEux sagavax ( B+B ) gacro
OKA3HBAOTCA BHPOXAGHHOH, MO3TOMY XOTENOCH O ¥ B 3TOM cxyyae
MMeTh ypaBieHue (QuiabTpamuu, aHanoruunue (2.2).

OGoGuweHue TeOpeMH 2 Ha cayuail BHpoxzaeHuA MaTpamy ( Bo[3- )
faetTci B Teopeume 3.

Teopema 3. lycTs uapkosckas nems ( Gn, 5n ) =

(00, 0e() , (B, ... .5 (), n=0.8,2a,

K, <eo s YyUPABIABTCA CHCTOMOI (2.1),¢ BepoATHOCTED [ ampuop-

Hoe pacnpezenesue L (6.<818,) = P(8,(0<0¢ .-, 0:(9<8, |5,)
ABNAGTCA HOpMANBHNM ¢ mapamerpau m = M (GJE-) ;

M=M [(E},-—m)(e. -m)* IE,] , TOTZA C BEPOATHOCT:D I
anocrepuopioe pacnpezencime 1 (On «9|%n) =

=P (Ql(n.}iex o B (n) <0y ]‘I.,,) TaKke ABAAGTCA HODNAIBHHM

¢ napauerpod . (n) = M (On|Fn) P M_[(Gn.- m{"l)(gu"rﬂ{ﬂﬁ'jym]

YAOBNETBOPADMUMN PABHOCTHHM YPaBHEHUAM
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s = (a.10ma +[(E 0 AT -
+ (ﬂvB)][(B"B)w* AlmATﬂr[ﬂgn - (AotA, m(”))&] 1

3
%Ez (4-8) + a;Mnafs +a,fn + [na] - G.h

tae (b)) = Bbl+hb7 , (4+B) = £,B] + 6By

(BB) =B,BYf + B,BY, (T~ uarpuna,

ncespoodparsas X) k C, (*- warpuma, compmeensas k C , E -
@AMAMYEAA MaTpHIa nmopazka KxK .

2. JlokasarenscTBO. [peAmOZORMM CHAa¥aya, YTO MATpUIA
I':Lﬂ[';(?ﬂ  h=0,A,..., (8> 0) He BHDOKIEHA, TOIAA
CymecTByeT anpHOPEAA MIOTHOCTH Pacupeenesus [ (6.]%.) , xoro-
pas 00 JCAOBHD TEOPeMH HOpPMAIbHE C/V( m,f")) . Hcnonssys
WEAYRLMD M0 I  TORaxeM, YTO aNoCTePHOPHAA NIOTHOCTH pacnpe-
nenesus P(Onqsal ?”“0 TAKXe HOPMANBHA C NapauerTpaMi
m(nta) ® [pua , onpexenaeMuMu u3 (3.I).

s 3TOr0 NpeXBADHTENBEC 3aMETHM, YTO

M (ef.{: Onsat E*{: Enmlznr) - M (M ( |9njnjlz"j

AU

-M (el.*-i gnfﬁ'l' L{L Enf.ﬁlzﬁj _ M (M ( leﬂgﬂ)l‘g‘h}

A ¢ [21,034), [k, [48), [49], [52), (53) B,
x) [lo nmoBoZy nCeBAOOOPATHHX MATPHUI[ CM, , B HameM caydqae (.f

CTPOMTCA CHEXYOmMM oOpasoM: ecam (=T*T , rae marpunaT
nopazxa zx{ ( 7 - pasr marpumy ( nopaAzka {xf,T*03Havaer
TPaHCNOH¥POBAHAYD MATPULY), TOrza C*='T"(TT'?T -
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P12 = |90 410, EY p(o. 59 de

( Y, .t o ) - ycuosHas XapaxrepucrTHdeckans PyHRuMA
COBMECTROTO DACHpPeASNGHAR BEKTOPOB Onsa U Snea ).

Smecr Y (+,,t, l On,5n ) - XapaK1e PACTH 6 CKAR
{yskuus HOpManbEOro yomomoro K+ ~MBPHOTO PacHpezeieHus,
BEKTOP MATEMaTHYeCKOIr0 OXMZAHMA M MATPUUN KOBAPHANMM EOTOPOTo

HMEET CHOLYDUUO GNORMW - « -« « « « « « « = (e a s et et
O, +0,A+0,68,8 |

Z,. + Asd + ABnd
5 = ( (b+8)A (6-8)&)
: (#-8)"a (B°Ba

loarouy

TORALVE jif({ 4,160,52) p(6a1%" 04 =
@,,)ilr\, exp { i [Eaa+ts(BarAct) -
- L [ E0ta + ¥ 0B s + 4 (B, A +
+ £ (BBt,0) re/xp {i[t(E+a, )+t Ay 4)8. -
- 4 (8- mE) I (On-mb) } dBr =
= exp {L[£] (m®) + (. +aim(d)a) +
w4 (5 + (Aot Aym(d)a)] —

- L[E(W0a+ (E oD E+adY, +



- DB e

o4 ((%«B)a + (E+a )T Ala)t, +
b4 (B + A (E+ 0l a) 4, +

+ £, ( (B'B)ﬂ. + AL ALY ) 'k,:l} .

37
TeM CAMEM MH TOAYYMINA, 9TO yCX0oBEOe (OpX YCHIOBUM § )
_ . CORMBGTHQS. DACHPEAEAGHAE BOKTOPOS Onea . M. Fn+4 . . HODMANBEO,.
BOKTOP MATEMATHYOCKOr0 OXMJ8HHMA H MATDHUA KOBAPUALHM HMEDT

chenyvmEe OIO0KM

§,= miy) + (a.+aim)a,

by =% + (At Ami) A,

6y =(th)at(E+0 Q) (E+aid)” 6= $-B)A + (E +a.4) lRALT A

Y =

2
Bg; = @'B)*ﬂ +Ailn (E10:4) 6,,= (B’B)ﬂ + A, AL &*

-

Benezersuu BHpOZZeHHocTH uartpum ( BB ) MOxeT OKasaThCH
BupOXZeHHoO#f ¥ MaTpuma 6,, = (5.5)5 + A{f:..Ar AL » TO3TOMY,
MCNONB3yA QOpMyNy ZAUA YCAOBHHX MaTeMaTHyecKUX oxupmasuft ¥ KoBa-
puanuil HopManbHHNX cryvaflHHX BEJNMUME C CHEIYyJISpHO# KomapuauuosHoft
uarpnueﬂ@#'] y M3 NONyYeHHO# BHNE COBMECTHOM HONOTHOCTY pacmpe-
ZIeNGHHA ONPeReNMM YCIOBHYD HIOTHOCTS P(.gﬂr i \'f“”‘) , Koropas



« 29 -

HOPMANBHA ¢ MapaMeTpaMi, ONpeZEIA6MHMYM K3 CIGAYDNMX COOTHOmMOHWH:

M (enm\znm.iﬂj = M (9m+¢ \EM&) =

= m(n-fﬂx) = 61 “+ GII.E.II.(EH_{'#" a:)

rae 6}  ecrs uarpama mcepzoodparhai k Sy, . OHa CTPOMTCH
CleAyRuAM OCPABOM: 6CAH Gy = Tn Tn , A8 |n = MaTPKOA
MOpA ZE& 'Iﬂ,xt’, u pasra T. , 8 Takoe NpPGACTABNEHM® BCETAA
HMeeT MECTO M3-88 HEOTPHLATeNBHON ompezgeneHHOCTY KBaaparHoi
MaTpULE 6yy , rorma  6f, =T\ (T,"R‘)'z-'\"w . Marpuna
6}  commagaer ¢ 6,  , eCHE TONBKO MOCHOZHAR CYMOCTBYST.
U3 (3.2) HENOCPEXCTEBOHHO CHOAYET PE3YIARTAT TEOPEMH.
o cux NOp MM NpexmOAAraNE, YTO Marpuua [,  HOpAAKA
K¥K OpE n=0,a,. He BupoxzeHa. [lokaxeM, uTO pesyunsrar
TEODeMH COXPAHAGTCH ¥ NPA BHPOXZEHHOCTM Marpuuy |, . JomycraM,
gro 7, <K paur warpum |n=[n (EY) . Torza £, (6.,%6)=
= Pl"gnég\gﬂ-:l (:.:u',:f“') npeCTABAAST COOOR BHDOXZGHHOE
HopuansHoe pacnpexenenue, noarouy [1] E, sl

(3.3)
0, () = An(3) Talw) +An(x),

rae 7, -MepENH ciyualiuml BexTOp 1. HMEET HOPM&NBHO® pac-
npeneneRue a(’tm.{-ﬂ—) ¢ napaMerpaMi

=M M= MW



) -

#A.@- warpuua nopamka KxT, , A.(®) -
BeKTop. U3 (3.3) cmexyer, uro

K=~M@pHHH]

m(n) = AVn +An . l:_ = ﬂmmn [ﬂ: . (3.4)

Ucnonssys npeodpasosanne (3.3) m coorHomeHue (3.4) Haltzem

JJJJJJJJJJJJJJJJJJJJJJ

aaaaaaa

Pl tIE) = M (0410, 5)[E) =

= exp{i [tia.a + 4 (B +Ach) - L [t7 (BBt A +

+ £ (B8 + t, (6Bt A +t, (BB, A +

+ (£ (E+an) +t] Aia] 1“,} J#:@{L[E:(E +a;.:1').+
¥ £:A1a] Lﬁng} P(y |g") d# ;

= oxp{i [ a.a +1 (BntAcd) - £ [ G-DE.2 +

+ 4, (Bt 8 + ] (8B4 + t; (BB, Al+

+ [£Erad) +HABA L+ [EL(E+aD+

+ £ AL AV -+ [H(E+ad)+ A A] x

« @AM [ (E+08) +Jc,,,Ala]*} -



—
= exp{ L[ ti(m) + (a.+ am@)a) +
b (5, + (Ao tAim@)a) - £ T ((6-6)a +
+ (E+a, ) (E+0, &)t +t] ((¢-B)a +

4 (E+a1£) AT A, +’c (LB B)"a +

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ

e Dt (0 ATA}

Orcioza, TAKXe KAK 4 B cayyae, Korga r:.,rx='0,ﬂ,
HO BHPOXZEHA, Ha OCHOBAHWN QOPMYyNH ANA YCHOBHHX MaTOMATHYECKMX
oxugasuit ¥ xosapuanul HOpMANBHHEX CHyYalHHX BENMYHH C CHHIYIApHOH
KOBapUaNUOHHOR MaTpULei [}4]' , 16RO NMOAYYHTH pesyarrar Te-
OPeMH .

Teopema 3 MOXHOCTHO AOKA32HA.

§ 4. [lpuMepu

PaccMOTPMM B KauecTBE MiInpcTpanuit kK xOKasaHHHM TOOpeMaM
HO CKOABKO NPAMEPOB.
I. Ozsomepunit cayvaii. [pumep I. Ilycrh MapkoBCKad OeNb.

,(Bn,‘in) ; WD, A yNpaBAAeTCA CHCTOMOM
en+b—*9ru='9 '
A%n =[Ac(Enn) +A (En.n)e]a+8 (gn,n)aW(u)arB:_ (E,,,m)g%{_m)
re. ‘g ='a =8 =6=0 & &D



Oycrs BeB> (>0  (semupoxzesnu#t cayuaf). Torza us
(I.2) momyuuu crezxywoiume ypaBHeHMA GUABTpaIMH

Aam(r) = A‘l 3"(“') [rﬂgn"' CAo"‘Alm(n‘) .ﬂ} i
BB +Ajl(mA
. _Atna (4.1)
AXing = = ;
''''' hf(*“*'gsg:,.ﬂ”‘(nm"**”“”"““““““-

Pemenua 3TUX ypapHeHuMA uMenT cieayomui BAL

) = V{2 4 5" Mleald (ag,, 4.4,

(() =Y [i Y {; (Aigfg,m))t&]-{ (4.2)

lpumep 2. I[lycTs MapkoBCckasd NOCAEZOBATENBHOCTE ( O s f.., )

n=0,1,... yOpaBsIAeTCA CHCTEMOH

Gn,*l 58.1_, Eg
ﬁfn=9+dw'1(”’) g

T.6. INONONEMTENBHEO K ycunosuad npumepa I B (I.I) Aa =0,
A1=i x A=1 BB = 1 (HeBupoxzemnil cayualt).
Torza u3 (4.1) moayumm ypasHeHuA QuIbTpauMu clezynmero BMZa

m(n+i) = () + (L A%y,

1+¥(0) 14y

nef) = (0
(et L+¥(M)
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A3 KOTOpDHX clexpyer, 4TO

m(m) = V() (- + 5,
(~) = ¥ (L+nl)

(cparH. ¢ 4.2)

Canmpmot Sy Haranun dinsuamaer A IpRRNIRAL
hénr%&saua pesyabTaTH ANA pemEeHWA Takol KoHKpeTHOH sajzaum
CTATUCTUKA CHyyailguX npouaccor (C AMCKPETHHM BPEMEHEM) Hak
BHAGNEHNE CUT'HANA U3 CMECH CHIHAI-LYM.

llpnuep 3. MycTr HAGNORaeMas KOMIOHEHTA MAPKOBCKOM momu
MMeeT BHJ

gn:‘?-n,‘f' Qn.. 3

rae O, - nonesHud cursan ¥ Gn,u= 0,=6 , 8 Lo =
CTanMOHADHAA T'ayCCOBCKO-MADKOBCKAA NOCHEAOBATEABHOCTH, YAOBAET-

BOPADNAA PEKYPPEHTHOMY COOTHOWEHHD

'Ln:.lot"'* + 6 Hi'ﬁL Wh 3

rre p u 6 - nocrosumue, (p(<1, M('lem)=5*ﬁ“*&l ;
a W, - HOpMaNBHO DACHpeeNeHHHE, HOBABMCHMNE CJyuailHNe Benu-
yuEN ¢ napamerpamu (0,I).

Caegoparedsso (G.,%n ), n=0,4,. .. yZIOBI6TBODAET

5 Ones = QWEQ(“""] J
CHCTEME KOHOUHOPASHOCTHNX ypaBHeHuii: A, = ~E(1-P) +0(i-P) +6 VT Wh.

[lycTs anpuopHOE pacnpezeneHue (2] HOpMalIBHO ¢ napa-
merpamd ( m , }’ )» CpamruBaA paEEyp cucremy ¢ (I.I), uMmeeM

a={, a,=a,=8,=6,=0, A,=-({-p)%n,

Ai=t-p, B,=6Vip , B,=0 (re. BeB =



il B s

=6*(1-p)>(>0 M paccMaTpuBaeTCs ONATH HeBHpOXZeHHuH! cnyuali), moarToMy
MOXHO HENOCDeACTBEHHO BOCHONB30BA&THCA pesynsraroM (4.2) npumepa

I u nonyuuths COOTHOWEHUA

@ = ) { B+ GA 2 Sl @St Bl

i — — I — — — — — e — i S——— e ey i i . Wt ——

lycTs MBpKOBCKAA NOCHEZOBATENBHOCTS (0.,80) = C(Gl(n) St
Bg(n-J), (fl 2 S Eg(dj),mo,a,..., K, (2o, yIpaBuAETCA CHCDEMOR
ﬂgn = G.(“')ﬁ. T a’(ﬂ;) en. PAE gl(’ﬂ-) A%(r‘u} 5
Ag, = Aa(""]di * Az("‘-')gnﬁ -+ Bz(“}ﬁ%("aj )

r.0. KoadduuuedTH B (2.I) Qo, 0y ,&i " A. " Al + O HE 38BUCHAT
oT g’h ; 8 B_,, = Bi =0 . 970 €CTH rayCCOBCEKO-MapKOBCKafA

nocnenoBarensHocTs. Torza us (2.2) NOMYYMM TAK HE3HBAGMHE ypaB-

HeHuA KennaHa-BsoCH E‘.-?B] :

ﬁm(_m)a (ﬂ, + O,IMLH-));E * [(E“'GL@[;AT]*
x[B,8] + AnAval (A% - (AcrAim)a],

Al (4.3)

A
(€ +adnABE + AL AL [(EradR AL

w

=glgf +a;r;ﬂfﬂ -f(];l';. 'frr:-ql -_
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3amevanme. B ToM cayuae, Korza odparHas Marpuua
[B} B! + A A‘: ﬂ]‘i He CymeCTBYeT, B ypabhehuAx Keiuana-BucH
OHA BaMEeHAeTcH mcesaoodpatHOll marpuuell Mypa-lleapoysa (cM.,
HamnpuMep, [35] . To xe cuexyeT ¥3 Haumx peaynsraros (Teopema 3
coorsonesua (3.I) ).

Mpeuep 5. Cayualt supoxzerus marpuuy ( BB ). lyers
MapKOBCKaA, Docueaonarenpiocts, ( Bandn )L = ... ... ... ...
=((6.(™, 6um) , (3., %.(") , n=0,a,...

yUPABAAGTCA CHCTEMOH KOHEUHOPABHOCTHHX ypaBHeHMH Bnza

A 0;(n) = 26.(n) +6,(m +2aWy(m+ 5, (MaWs (),

dgz(ﬂﬂ) . gl(ﬂ-r) -+ ez(m) -+ &Mi("’) 'f-gi(n’)ﬁwm(’l),
AT () =0,(n) + 28, (m) AWy (),

A EL (“') = 92.(”‘)

Cpapumeasa ¢ (2.1) AaEHYD CHCTEMY, HMEOM k=(=%,

7. R a,=A.= 0 3 g1=51= 0 3
(2 &W (L0
o,=(31) , b= ié’L{,.;D, A=(6 )5

2%,(w OJ
B2-=( 0 0 ‘ :
4% (n) 0
Marpuna BeB = B.B,+| ¢ () BHPoXAcHHa.
Torga corzacEo (3.I) nueeM

Am(n) = ﬂ) m(n) + 31;: E[(‘#ESE@) g) .

+mThanMM,



-3 =

n) 2+E.(MEM)
iis (qﬁiu +%u( :-()+
2+E, W50 L+EH(W

F BN RN +BDE +RG) -

- (3 r:,,[("'éjf")g)u;rr:(ﬂ ,

rae sekrop m(n) = (n'l () =M (Qi(m)wn), mt(n.J:M (Bi[ﬁﬂ‘}rﬂ;)
W Marpuma
(w2 M [0 -mulw)*]F-] Yo ()
Yia () :M[ CACK m(m)(Befr) -m,) 5",;\ AQOE
= M [(8,9 -1

[

JomycTuM, 9TO
- 5%,(0) 0
' 0 0

. [4%0@ 0 +r
Torza marpuna B°B+A A, = 0 0 E

OKa3NBaeTCA BHPOZZGHHOM (pair 7= 4{ ) ® IceBZOOOpAaTHaA MaTpULa

9%,(0 o)f=
0 0

(cornacso Teopeme 3)

425 (0) g) R (55:{@ o) f_-,-
(5o Cas



o B

- (%) (r0.0(° “0) [ (35,0.0) =

. 9%,(0) 0 i
8180 o 0/ °

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

TT'= (350, o)( E“)ms:(o)

(uarpuna nopazka TxT , r.e. I x 1 B HameM cayuyae).
flocnte HOCTPOSHMA NMCEBAOOOPATHOM MATDHIN 'TLCI) " r:1

nerKo HAXOZATCA M8 coorHomeHnid (4.4).

§ 5. lpunoxenue

dopuansEuft mpezensanit mepexoxz npg  A—> 0  nokaswsaer,
gro cucrema (I.I) mepexoauT B cucTeMy croxacraveckux zuddepes-

NManBHNX ypaBHeHui
40, = [, (&, 6) + 0, (5, D)8 dt +8,(5,, O dwi,(b) +
| + gz(ﬁ b dv,(t) 5

48, = [A:(ZD) tAs(E B0, Lt + By (1) dwild)+
t BE-(E{ :{'J d”/t.-&) 3

(5.1)



- 3G =

rae W, () u W,,G:) ~ HE3ABMCHUMHE CTAHJAADTHHE BUHEDPOBCKHE
MpOME CCH »
Ananorngso (I.2) nepexozut B CUCTOMY

[a +0 m*]du*“*r”g B [dg, - (ArAim) ]

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

giz-ﬁﬂt‘ﬁ < (AiéchBGB)L + (6-6)

llonyyeHsne COOTHOWEHMA B TOYHOCTM COBNANANT C POSyAbTATAMM
Buprera u Hunuepe [24] , [ii] - [1?] no QUABTpALMY
Kounosedr anddysuoHEnx npoueccos. Popmanesnil nmpezensHH# nepexox
NO-BUZAMMOMY MOXHO OGOCHOBaTH, MCMONB3YA pe3yiAbTaTH CKOpoOXOza
[2 O] o cxozumoctd npg A—>0 uapxoBcKMX mOCHEeZOBATENBHO~
creit X MapKkoBCKMM nponeccas. OzHaxo aToT BOONpOC TpedyeT AONOI-
HHTEABHOI'O MCCHOZOBAHHA.



o B

I'naza Il
HETEpPNONALMA KOMIOHEHT MAapKOBCKOH uenu

§ 1. llpAune ypapHOHMA WHTEPIONANAK

I. Ha meposrHocrsou npocrpakerse ({1, § , P ) sazasa
ApyMepHAs MaproBoRan, efb (Bu Bn. ). n= 00,0 . . LAZ0 ).,
rie Bn=0.(w) € R' - newacuozaewan, a %, - HacADZaeMas

KOMIIOReHTH. OGoasaumk B,y (W)= 2] M (E,(w),.. .58y (u.@, Man s
ONTHMANEEYR OLGYKY WATEDNONANMM HEH20I0ZeMO¥ KOMNOHEHTH.

Benezorsue 2010, w0 Ony = M (0n1%) = m (n, M) .
Hame# sazaveil Gyzer noayyesue pexkyppeHTHEX (B ZaRHOM maparpade
no r‘u_") coorHomeRMli mua M ( n TMN).

lycTs MapKOBCKAaA NOCAEXOBATENBHOCTH ( B.,8n), n=0,A,...
yNpaBAAETCA CHCTEMOM PABHOCTHHX YPABHEHMH

den..: [aur(gﬂnn’) T ﬂi(gn.@em]d + g][?ﬂ;ﬂ)ﬂW‘("’) +
1 et(im "’) ﬁ%(");

&En = [A"(E“”n; T AL(En,’ggn]&‘f 81 (Emﬂ)d%{(nh
1 Bu(8n,n) AW, (),

(1.1)

rme Wi (n) u W,(n ) - HesaBucuuse MeEAy coGoi mocrezoza-
rensiocrs sopuaxsmsx, N (0,n) , ciyvaiisux Beauss ¢ He3EBH-
cuuuuu npupamesusun AW, (n) =Wy (n+8) ~W;(n),i=1,2 , a
cayyaitune seauuuss ( O, ,%, ) - mesasmcmse or W, (v) uWe(r) -



TAKOBH, UTO yCAOBHO® DacmpezeneHue P(E}n <9 |E) HOPMaJIBHO
¢ napamerpauu (m,) ).

MeeT mMecTO

TeopeMa 4. B npezmojiokeHEMAX TEOpPEMH I anmocrepuopHoe pac-
npexenesue (0.0 1 Fv) , n< M, sopuansio (c pe-
posraocTsp ). Ee napawerpw  Mm.(n, M =M (0.FW)

M) = Mf(gﬁ, ()% |Fyy ] - - ORPEASAANTOS M3 _COOTHOUOHMH

m(ﬂ- N‘) m(n-) + i (ﬂ F‘j‘) 1:Jpﬂr@ d)‘[‘ﬁzf-ﬂ#facﬂhm(f"_ﬂfﬁ’
£=nea BoB + A% y(e-8)a

n,N) = ALV nt-8)pHe-2)a (1+2)
M) = §) - -Zn:a B-B+ Ay(t-8a

C HayeABHHMU YCHOBHAMK
m (n,n) = m) | ﬂﬂuﬂf) =Y(n)

rge m (W) u Y ( n ) maxomarca Ws ypabieHuil DuubTpauMi
(1.2) rnass I, Y, (1 ) suuucarerca mo Jopuyne

4
- " A ($eBtA (14 a;:&)&'(m)
%) =14 u:zma ik ﬁ)[ﬂl& A KB B + A} f (kD4 ].:

w@=1. 2 1.0 =Ye 0= M[@-moonzt]

onpenenAeTCcA W3 PasHOCTHOI'0 ypapHeHHH

By YnGLJ: fh,(ﬂ)(i’,a{b-i- af’ﬁj + ({,-B)a 5



-39 -

A i P
i [%aB*Mi:gm)!m(ﬂﬂﬁ , Ju(n)=0 .
B"B + A!.Xn..(,f') &

x
2. JlokaxeM DPfjZ BCMNOMOTAaTeAbHHX yTBEpXIeHHH. )
OGosHayuM
<69
iy (1) = IP(6:<019) _ 1o, 19) |
,,,,,,,,,,,,,,,, o YN T 1% T 31 2 S 5 B W [
ycrs Pg : (_) " E*“(') yCAOBANE BEPOATHOCTHHG MeDH,
ny i
OTEEYANME KOMMOHEHTE &y wa orpeske (n, £ P
dPE'" S ( ) - MNAOTAOCTH NEpBOdi M3 HUX OTHOCATEABHO BTOPOM.

anna cnpanannnna clepyomad nemMa.
Jemua 1. C Bapnﬂrﬂncmn efMAUOa RIAA €> n , B'BEB C>0,
( gt=(z.. ) HMEET MBCTO COOTHOWEHME

AR 9.,5.. gt ) ( ﬁ \/ BB +A} l’(xwala),
d-,Pn- K=nth y

BB +A{ Y, (k9

X exp { (ﬁfs-a"' CAt.TA!- m(""‘“))&)z .
:zhm 2((B>B)a +ALY (x-8) A*) (1.3)
B (a8, - (Ac +Aim,, (84))A)* o
2 ((BBa + A f, (x-0) &) H )

e M (0= M (Bu]8n,3%) , Y. (8) = Ve Bn)=M[(@c-melofe5]

yZIOBAETBOPADT CHCTEME ypaBHOHMM (me-.ru y IV - tﬁuncupunaan)

X) Cu. cHocky Ha cTp. I4.



o il o

A, (00 = (a. + a,me(8)a +

o, 3B AA A (O [hz (A A m (6)A]. (1)
T BB + AL L (002 [ o (Athy )]

Ay [e(6) = ¥ (On) (Zala +aiat)+ (f6)a -

oo 4B ArA+am) Ve @ oo (1:5)
BB + Ali Y (64) A

C Haval-HHMH YCIOBHUAMH

m"n(e") " 9"— 2 Yn(gﬂ) — 0 . (I.6)

JamevaHne. Tax Kak 8.1_ ABHO He BXxoxWT Hu B (I1.5), HH B Havax
goe yemosue Jn(6n)=0 10 Y. (0r) ne sasucur or On u
b ucnonssyeu odossayemue ), (&) =Vk(0r)

Nokasarenscrso nemuu 1. Jlerxo Buzers, uro

(1.7)

4 Y
iR, (2 P(5Eal0n 5D [] P(Bel0uE)
d R (M P(ELalT") L.l PGelZ*™)

Haizen P (§n| On, Er::'d) . Ina 3TOrO0 3aMETHM, YTO
k-A|Un, Ee ) @t oxXp J - Eﬁ-ﬂ'm**ﬁ CQ,,,)]E
rae

g (on) = M (8 100, 25) , T () = M [(Bu- o160 55

yrosnersopanr (I1.4), (I.5), (I.6). Toraa




o b

P(gﬂr\gﬁsz::d-) T J P(E"' Ieﬂ‘ﬁ :EH-QP(Q:c-a\Bn.,gi'ﬂden_dL:

=

5 r{ zﬂr"fjﬂe**‘*gf" G0t O B p (0r-al 0025 d

-0

. %;jz_zifmm{.;t [(Zen + (At Amea(@)a | -

Py . ]

- ‘g* [(B“B}ﬁ + A fm(uea).&z']} dt =

= i — W
V3a[(B-B)A + At fa (-8) &

, _ [8%ca- (Ac+Ayma(@a)a]”
%P{ 2[(B°B)£x+ Al b;,.,(rcﬁa)&"] ,l(

AH8IOrMYHO, MCHONBSYH TeopeMy I, NErko NOAyy4dTs, YTO

P (E K l g e Hﬂ) = : ! X
V2a [(B-8)s +Alr(-ds]

; EDF-P{_ [;&Exﬂa-—(A, +Ai m(x-@)&]z}
2 [(B-B)a + Aty(-d8] J




o

kb
llogcTaHOBEON MONYYEHHEHX BHDAxReHMW mIfA P(Eﬂ' I Qn.zn- .J u
p("g’g,\i“ﬂn (1.7) samepuaercs ZOKA3ATEABCTBO ZAHHON NOMMN.

llemma 2. Pemenne nuHeHHOIrO pasHOCTHOrO ypaBHeHMA

&K_mgtar') = TTL.LLQn-) a{'& + aoﬁ T

&'5*’4 (iiﬂibaﬂ;@ <
L BB :A?f,,(m)a [kfﬂ (A,fﬂlmm{a@;j (I.8)

¢ “¢* AaNATBAN“ yoRoBew < C ML (ORy = @nc o (1:9) -
MOEHO NpeZCTABMUTL B ClHeyDmeN Buze
My (6n) = Op () + Yu (i) , (1.10)
rae

LB +A, (110, YA
Hle) =1 *J_:Mbo (“‘“[‘3 a-As ( BB + A [, (i-0A ]

4B +AL(1+0,8) 1)
S ADERAS (,H')Z: 3:;.,( ) [a'ﬂ+ BB + Al[.(i-a)a Jx

LEntA
(I.II)

x (a3, -Add)] , %=1, ¥a(m=0.

MipoBepuM Hemocpexcrsesso, uyro (I,10), (I.I1) samnsercs
pemenueM (1.8),(I.9). Ilua aroro nepenumen (1.8) B crezybpuen
BUJIE

B A’ {8:81-)41(1'?{114) ?ﬂ.&'))&]f

Mg yn(8n) = M (6r) [i t 0 =A g ACE

+ QA 4 8B +Ay(1+0,4) f,,,(x_) (aEK-A,A) : (1.12)

BB +A [.(da



Moxcrasags (I.I0) B {I .12), nonyuuM

et oo (bbb

+ (0+8) - Y () [+ a8 -A (% t E’f‘—*(;;“ij‘%"fj al=
i + AL

P €B+A1(I+a ﬁ)ﬂ,(ﬁ)
= Q.4 + BB +A1Iu(l¢}ﬂ (ﬂ%m A A)

 DOPIREHO (T4 FI) 7 < " T Tt eCec e e A T

B + B’W(w)AL(i**ﬂ A) ]
BeB 1A{ !’n (k)&

B + A, (1+a, a)xn (aEg. o
Be B+A Xn("""’)ﬁ

B+ A, (‘i‘!’ﬂ:ﬁ)rﬂ@‘)
—Aaﬁ)] lL‘[j(JI{"'.)[i il A ( BeB+ Atd{afﬂ'}& ]

:Fm(k‘.'.+ﬂ) = ?n(ﬁ“) [i + G!QHAL(

o 3 (k+4) = ['3 A

Moaromy, ouesua#o, uro (I.I0), (I.II) ecrs peuenue nuHeH-
HOI'0 pasHocTHOIO ypamsenus (I1.8) Cc HauanBHEM YCIOEHEM (1:9).
Terko yCTaHOBUTH, YTO MMEET MECTO CHOAYNUSE yTBOPXAGHUO .

Jlemma 3. C BEPOATHOCTED @IMHMLA INA fxn

dR., st
p(0n)%) = P(0n|%-0) _fa}i (2) , (1.13)

O‘E Efglwmﬁfﬂl
6 ONAOTHOCTH _ 2"5n A HaXOMMTCA M3 JeMuH 1.
A -1 Pet-a (EE (& |E2) 5

Nleuma 4. C BODOATHOCTED eMMAMLA HIA E>n

\! BB + AL {(t-a) A m{(ﬂfm-@#mmtl-ﬂ)é)j
BeB + AL (t-dat AL ¥XeAa L 3((B-B)a i1 (L)



- 4l -

(&?{ A~ (Au-i'A;_ ("ﬂ._(ﬂ-d) + Y (e-a)m(n,b- @')b)i. 3 i
2;((5 Ba + A,; rn,(ﬁ d)aiv + Aﬂ ((ﬂuﬁ Qbaz({'ﬁ)ﬂft)

JoKasaTensCcTBO0. Hﬂrarpnpyﬁ (I1.I3) no BceMy NpoCTPaHCTBY

sRavenmt On , DONYyuuM

5 ) PO 900 = [ PGP BEEL (B0 ... ...

ff.-a

= (o gtay P(3e18s,389 4o
Jponte®) £ T~ 4o

R r{f‘i@“iaﬂ-ﬁ“} & 4% dt ] pOuE- 400 =

= [ (g Keme. -t :
 Fevd b s )| e {1 s
+ (Ac+Aim (63)a) - ¢ £ (e-B)a + At lalt-D8)}~

_ (Bn-m(n,t-a)" B} {
' %P{ - }d{den Pgalgff) EFVEFJ’(W‘-'@

.=
£ r

? Je-iiie exp { Ut (BeatAet) - - ((B-B)A +

-

+ AL (-Da)] diﬂjme/xp{&mmt_n(e.)a " (95}*'?::53) (e

- p(gifgf:;) % J e it exp{ it (Bp.a + A +AalE-8)8) -
ge@{&w..(mﬁ.@-

( (B-B)A + Al {.(t-2) za"J_?, dt [ e ¥

(9,._ mn,t-8)" -L{EE 4
2y(nt- -8) B J p(g'tlgt-f) j ‘P/’P{ (E T
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F (At A (BED 1 9ut-metd)a - 4 (8-8)a + AL T, A4

{ RSN
____H

L yin 0-a) Y2 (-0 2) i = =7z = _
s Alh/(ﬂ 4) Ya( ﬁ)} p(EelE%Y) V}g; ((?-,gjﬁ-f Ai‘ﬁ. (e-a)gﬂi';mtm
(A%e.n — (Aot Au mt€=4))a)£ 3 “
& { 2((B*B)a+ ALt 4%)
(A Efed p (Ao +A { (*n(f*ﬁ) + Y (€‘4) m(n,E-A)))gf

T T T FP Yy S s & aF Sy y Ty g

2((8-5).@ + AR -0 A + Afﬂn,?-d)g’f({:a‘)h‘)‘ ferevee

JleMma 4 mOKasaHa.
Neuma 5. Ann {sn

Ai(‘i’m@) + m(n,0) ‘:Fn@]ﬂ =A,m(l) A, (1.15)
A (1) + ¥(a) 0] %= ALYE)A" _—

[loKasarenscTE0. PaccMOTPUM MAOTHOCTE p(Eﬂlig“") . C onsolt
CTOpOHH, MCMONBSYA COOTHOWOHU® -

p(5I5%*) = S p(8.18%%) P(falﬁu,frf'{') dbv ,

MOAYYMAM, YTO OH3 HOPMaNbHA C NapaMeTpauyu

(%05 + (Ao +AL (Yo (E-Dm(nL-A)A

(BB)a + Allule-d)at+ ALY (nt-0)%2E0) &)

C mpyroit CTOpPOHH, HCHONB3YA COOTHOLGHHE

P(3,154%) = g p(6¢.4)E2) P(Ee|Bea,5e) dBe.s



yOOXRAGMCH, YTO P(ﬁ!ge'd) HOpMANBHA C NMApaMeTpaMu
(_Eg-ﬂJr(Auﬁ‘Alm{l’-ﬂ)]&, (B’BMMTY(P*&J‘!'), YTO 8aBOPWAGT ZOKABATENBCTBO

neMus 5.
lipusezieM eme OXHY JEMMY, MMEDINYD TAKES CcaMoCTOATE NHHNMH

HHTEpEC.
JlleMua 6. AmOCTePHOPHAA NNOTHOCTH
S e WA R PV <Qlz) - - . - .. TN O
§y (n,nm) = '3.9‘(%-9'91? ‘9 HopMansHa,

(6 - m{n,nfq))""}

{ _ A8
ﬁg[n,nf.d) = V_——_TW ‘E’XP{ .Ea'fn;ﬂfiﬁ
¢ OmapaMerpaMy m(n,nea) =M (8.1 72D s

K(n) - M[(Qn‘* m n.nm})*']‘gﬂﬂ} ,ONpeZeNAGMHME ¥3 COOTHONSHWH

,_ (EE)mE +ANR (8- A

N BeB +Af ¥ A

Y(n) (B°8) | (1.I7)
" 4] = s _—

_ f(mnse) BB +A; (A

rae m.(n ) u ) (n ) maxogarcs us cucremy (I.2) raams I.

JoxagarenscTBO. J6erko BHAETH, 4TO

6. (noned) = p (60 12"2) = p(0n | T AButn (T, ) =p(o,5") PEasal0n 3
sl = pBATEJ " RO ).Mgn. (Bora)POE) E2 T

Ecan Temepd BOCHONB30BATHCA TeM (PaKTOM, 9TO NJIOTHOCTH
b (Ensa 10n,8x) % p(Ensal%™)  uopuamsmw c napauerpaun
(Gt (AtAD)S , (BB)8) u (at (Ac+Aum(o)a, EatALI0IA)
COOTBETCTBOHHO, & TAKEe TeM, 9T0 p(B,.,\E"’) HOpManbHa,
N ( M(W).‘{(n)) , T0 cpasy monyyuu (I.I7).




o Y -

[lpycTynuuM TEneph K AOKASATEABCTBY TeopeMmu 4. Jlerxo
X)

BRI6ThE, 4YTO

p(0nI%*) = ponlz") diun (4 -
T
. i N'r A
£t 4 e_@%ﬁgl ] EB-rAH’_Lf_s‘JA.)“
Ponia < BB + Apyp(-a)a

JJJJJJJJJJJJJJJJJJJJJJJJJ

v 2
x eap (8%ea-(A A Amieade)®
{ 2:';: 2((B-B)a + Al [(t-2)4Y

p—

(‘ﬁg{’-d = (Au +A£m’{_ﬁ(gﬁ)‘)ﬂ- ]
%((B*"Bjd + Alf.(c-8)aY) JJ'

Orcoza M 43 JNeMMH 2 HenocpeJCTBEHHO cleayeT, 4YTO pacnpezns-
neHue p(gm|§'0 HOpManbHo. 3ailMeMcA Temeps ONpeneNeHMeM ero
napaMeTpoB. yuHoxasa (I1.I3) Ha On u MHTETDPUPYH IO BCEMy Mpo-
CTPaHCTBY BOSMOXHEX 3HauyeHM 9:1, y HaXomuM

(@) = (B0 p(04]79 40, = (g, p(o. [z PEIOEE 4o, _
() L P(O~I%) o plou/s*9 195D

—_

= Sitoile (et e
(BeB + A fa(t-8) A + ALY(nE-d) %(ED0)

x) JlokasaTenbCTBO HE3HAUMTONHHO BUAOMSMEHAETCA B TOM Clydae,
KOrZia He CymeCTBYDT NAOTHOCTH, OQUIypHPYDIME B NPUBEZEHHHX
COOTHOMOHHAX .
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A B E) + V(DA e B 8%, - (A + AL

(8%¢a - (Act Acmit-a)a)*
: %P{ 3((B-B)A+ AfTt-08)
(0%.a— (Aot AL (B(C-Om(nt-0) + Y. (¢-A))A)"
2((BB)a + ALf.(E-Ba%+ AL H(nit-8) £i(e-4) %)

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

m (ﬁ;t) _m(n -a) {B"B (il Az; fn@" ﬂ)d} +f (”rE'A)A EAGD) (‘ﬁ'gf ¥ (At Atlfn{{]‘ﬂ)a_ (1.18)
BB + Al l.(t-a)a + ArY(nL-a)¥a(¢-4) A

3 oussMzHOro ToxXzEecCTEA

N
) -m@) = 2 [mlt) -m(nt-2)) (1.19)

{zned

u (1.1I8) saxozmm

m (M) = m(n) + i {(n,-0)A Y (6-8)[B% e — (ActAr(Ynlba) 4 m(n, -2 viea)s)
{=nta B°B 4+ Aj fﬂ,(_ﬁ-a)ﬁ + ALY (nt-8) (-2 a

Orcoza 3 cAny 7IeMMH 5 HENOCDEZOTBEHHO CAGAYyeT OKOHYaTenb—
Hu#t pesynsrar Teopemy 4 mas (n, N ).
llanee, yuHoxas oCe yacru paseHcrsa (I1.I3) Ha 9;’1 i

METErpUpyR N0 BCEeMY NPOCTPAHCTBY BOSHMOXHNX 3HAYGHMH On ,
NOXYYHM '
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r(ﬂ,,f/) +'['J'L!r(n,ﬂ) = [ Q:L P(Bu\'ﬁf‘) 46, =

-

o

€-a
or P(9m|§9"1 F’(?Elemgn_:.)
E 3 )P(ﬁglff-d)

- u BoB + A Y(e-2) A
(BeB + AX, (t-Aa + AL ¥(nif-8) ¥i (t-0)a)°

JJJJJJJJJJ L%-‘ - L 4 - o - - - - - -Iri-‘ ‘ - o L4 - - - - - - - - oF -
{ rntf“&)ﬁ +

+ Y (n0-0) AL Y (¢-0)A) + '[m(n. 0-4) (BoB +

+ A fn(E-a)ﬂ) + B’(n,f-ﬂ)Al‘;Fm(E-ﬁ)(a Boi =

- (Aot A E4) 2T | exp { (8%es ~(Act A mit-a)s)*
2((B-Ba+ A} ¥(t-2)a*

 (a%a- (Aot Ay (B (@D mln, €-2) + Ya(e-4)) 4)* }
2((BB)a + At[.(e-D)a*+ A% Y(n -0 SX(¢t-)a*

Bocnoassosasmuck dopuynoirt (I.I4), Haxozum

X(ﬂ,ﬂ) + m*(n,t) =

o T00O(BB AT (BB + AL TaEa)s +ATY(n, 00 YE(E-9D)

(B8 + Aifultd)a + ALY (n,0-8) $2(t-8)a)*

5 {m(n£:0)(BB+AT I (€-08) + Y(n,t-)A $ll-D(a .5~ (At AYa(E-8)0)]*
(BB +At], -0 + Aly(nt-d) %i(t-Aa)*




-, -

Orkyza 8a ocHoBaHuM (I.I8) umeeM

((n.0) = (e A (BB + AL (¢)0) . (1.20)
BeB + Al {a(t-8)4 + AL {(n0-8) P2 (6-0)a

M3 (1.20) nerxo NOAYYMTH CASNYDHEE COOTHONEHHE

TRy R RS AL
R (G (N P (ArFol-2) ¥ ks b)) AR BAM
BeB +Aj h’h(f -A)a+A% Y fa}tﬁ,,(f’a)
B cHny OYeBMAHOIO TOEAECTBA
Y(w) =Y (n) = i [f(n £)-ylin, ﬂ-ﬂ.ﬂ "
dopuyms (I.20) monyvaesm cnexypmee COOTHOUSHME
y (A L Eﬂb(f-ﬂ) X(”‘J F"ﬁ))zc‘.t
(M) =) 'e;m BB + AL .(t-Dat ALy (g ~ &P

#S KOTOPOTO HA OCHOBBHWKM JeMun 5 CIeAyeT yTBOPKA6HHE TOOPeMH 4
And X( n, N ). TeM caunu ZA0KS3aTENBCTBO TEODEMH 4 38BOp-
meHo.

[0OCKOIBKY DNTHMANBHAA OLUEHKA WMHTEDPNONALUM §m= m(n,N) ,
T0 pasHocTHENe ypasHenua (I.2) sazapT onTeMaNbHEM HeauHeRHNM

H6CTalMOHapHEN WHTE PIOAATOP.
Sameyadue I. PemeHue pasHOCTHOTO HeMMHEMHOrO ypaBHEHMA

(I.22) sagmaerca dopuynoil

Y(nN) = Q) _ (1.23)

A
» x(n)gima Gunddls




Heicreurensio, (I1.23) yanopneTsopAeT COOTHOMEHUD

[l W)- (e N-8) = () Y (V- ( Lo - ﬁ):

(M) X (v, N-D) AT I (W-n)8
BB + Al Yn (N-2) A
1p_K0PQPOTo, Menoassys (I.20), ponywnu (I1,21) npu. . L= {V )
Samevanmye 2. Momoxuu B (1.2) N=n+a , rorze Yn(n)=0 »
Yan)zY() mem)=mb) H@)=1 - $LM=0 -

a

—
—

M(n_nfa) = (_B"B)m("-]_-i' A;((W)(-ﬂgm"lqnd)
BB + AT Y(») &

(&+8) Y(9
() = g 1At a

yro cosnazaer ¢ (I.I7) (cm.meumy 6).
dameyanne 3. PopManBHHM NPEACABHWM NEPEXOAOM DK

#3 (1.2) MOKHO MOMYUMTH COOTHOWEHMA B TOYHOCTH COBNAZANNME C
pesynsraraun lupaesa u Januspa [2’1] ’ [H] -[I?] 1o
METEPHONANMK KOMIOHEHT AWDDYSUOHHHX MAPKOBCKMX NPOUBCCOE

@9 =m + | Al ynyenfis, -

t
- (A +AmYdu]

¥
Y = - >
1 + n S iAitgu.w)y(“si)lzdm
- B-B8




- 52 -

rze m, # ch onpexeasnrcs ms (4.2) raasw I,
9ed) = enp { f[m(zu.u%m(zu,u) fa. *)At*f'f'B] m

# ) (t.t) ecrs pemesmme ypamHesus Puxkam ( 7>t )

af(wt) _ 2[01 ! %%A;] {(x.b) - A* V¥(z4) .

BB
.f..gﬁ _[é:%)’:’ ,JFE{‘;{.).:OJ-.,. ,,,,,,, R AR

ameyanne 4. Teopema 4 cnpaBeZAMBa W B TOM Cly4ae, KOTza
goapbunuerts cucrem (I.I) - cyrd QyHKO#K BCET0 NpOmWAOrQ

-fn' ( EOI iﬁ g ooy En..)-

§ 2. OCpaTHHO® YPABHEHHMA MHTEPHONALNUA

InA BHEOZA OGpATHWX ypapHeHHMd MHTEPNONALMH Nnozie3Ho# OKa-
RETCH BCIOMOPATENBHARA
Teopeua 5. MycTs MapkoscKas Lms ( BneBn)y n=0,4,..
ynpapnsercs cucremodt ypamuemumit (I.I), BB -.-.B;- + BiQC”O
¢ BEpOATHOCTED 1 ampuopHOe PACMpeZeNeHne P (0,<8]%.
gopuanbEo ¢ mapamerpamd (m. , | ). Torza c BeposTHOCTED I
anoCcTepHOPHOS PACIHDEZ6LEHMe P (68,46 | v )y 2NV
rakse HopuaibEo ¢ mapauerpaus  m, (n,N)= M (8- IS},),

{(@N) = M [(8a-m @) Fv] |

onpenenfdeMHMH K3 cooTHOmEAUM

(V) = ar(n V) m_ Z—_Aﬁ’ f ;‘Jti }c«fgw;,.m@&@ 5
Lin ~A) A

= n+d
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(O — G

k. .
{ n __Ai ffn..!'(ﬂ‘ﬁ A
+ r( )g:;:ﬂ Be B*AT fﬁ(f.% A

Bce mpeauumaw, Bxozgume 3 (2.1), onpexeness 3 § I (Teopema

,,,,,,,, Jokasarenscreo. Ucnonbaya, Jemuy I, JGrKQ BUASTH,.9T0 . . . .

$rg (M) = P (BalE¥) = p(6n157) S (21, -

v (8- mie)*
= gnlim) P(Enfalguﬁn) =3 S —a¥in)
P P(EY 18"  Vewy(w R R
N

° Ly(le- A N (&E ¥ (A.*AL“‘E‘QEL
X ( ﬂ \[B B +ATY(¢-8)A )WP {Z—[i((rs*a}éﬂh’[f*}ﬂ‘y

forip = B°B + At_ i'n(f*ﬂ}ﬁ {=nea

(8%, - (At Amy,, (en))a)‘_ﬂ
(B8 + A{.-04)

Orcoza, B cHXIy mt(em)=9m5ﬂ.[ﬁ) +‘ﬂ»(£) (cM.neuny 2)
HEMNOCPEeICTBOHHO CUEZYOT YTBODENOHME TEOpeMH 5.
B nancaAeflmem HaM NOHAZoOMTCHA Takxe

Jlemma 7. B ycnoBuAxX TeopeMs 5 ycAOBHAA NIOTHOCTH P(en_\en_ﬁ,% :{-4) '
) gopuansia ¢ mapawerpaust My (8n-) = M (6,|0n-a,50-a),

] Xn-a (ru, N) = M [(Bn. - m;,m(_ﬁ.;‘a'))z'l Bn-—n ,%rﬂg] ,



onpezenAeMHMd M8 COOTHOmEHHH

M (Bna) | Z”: Al a%es- (AL
Vosi (_“) f=niwa BB+ A ]’,,,[f-ﬂ-)ﬂ

3

My (6n-2) = Yn-a (r.N) {

| + Y. .(n AL (A
o1 BB+ AT, (-HA

{zn+d
HoKasaTeibCTE0 AGHEON IGMMH AHAJIOTMYHO ZOKASATOIECTBY
teopems 5. 0HO OCHOBHBAETCA Ha cnexybme#d dopuyne

0 (8n18r-8,5ma) = P(Bnlbea,Eha) .d&%x = (B=
P (Bl 105,%5n) |

JEATN-
3amevamue I. M3 (2.I) u (2.2) cuaezyer

M (00 = Lroa (0M) + Pus (M) On-a,

= P (en l enﬂg_‘. ,_gnn:a)

¥ (7, V) Y() Yo () (2.3)
nLN)= — = ,
KM( ) ﬂn,u) Y(r) + Y. . En)(r(n)—ﬂn,ﬁ))

rae

. B . wﬂ \fn—d(n) - _”.l'..(:.)
YV, () = Yoa(moV) (r(n.w)"" fnald Y2 s

P (np) =1l oy

n-a \™



= B

Samevanue 2. Mcnoassys TeopeMy 5 AajMM HOCKONBKO HHOE,
geM B § I, A0Ka3aTenbCTEO TeOopeMH 4.
B cumy (2.1), nerxo BmzeTh, 4TO

m@) 5 AYalla)(0Fa-(At tal-4)A
m(n, N+£ﬂ Y (n,N+A) {((\) . . A:yn(e - }

B TR AN A1 w)y(a€n=(As tA hut)a) 5k
{(ﬂ;ﬁfﬂ) r(n % 1 BB + Az; fu {:H)ﬂ }

_ (M) (BB +AQ F. () B) + Y0, M)A G (N) (8% - (A,mmw))a)
BoB + A% 1a(Ma + AL [(nN) (M) A

f(niNe8) - Y() = Y (= ”"&mm(f( # m):

= - Y(n.Nta) Y (nN) Al fnz(“?ﬂ
e BB +A} f.(M)A

OTKyZa Ha OCHOBAHHH neMus S cieayeT YTEODXNOHKE Taupenu 4,
Jioxaxem Teneps LEHTPAIbHNA Pe3ynbrar A4HHOTO naparpada.

Teopeua 6. Iycrs I) h/(n-) >0 , (_(md) >0 H
2) ( a, - Ai %—Eé)& -1 » TOTZA npu Purcmpo-

BagHoM N > n m(,N)= M(Bn|Fy) u
K(“”’) = M [(ﬁn‘ m(n.ﬁﬂ]falgy]

YAOBIETBOPADT N0 N DasHOCTHHM YDABHOHHAM



o 5§ i

A, m(n,N) = Q. A rRym(n+a,N
T (&[n} gtnj)d [ + §(R)m(nea,V)a +

n eatr s b it nta,N) A — n) A n+
) (Tﬁ) h’(ﬂf@)m( e ‘3?((?3)“1( B3

LB (a3, - A8,

AR YN S (.jh}J%P]a{ glria+ z(:f ;j Tt b aed
+[25() A +29(n ( T l’f‘ﬂ A+ (Hn]- {n})zﬂ,,_ (2.5)
Y;{iﬂ;]i’(nm N)} , mVN)=mM), Y(NV)=)(N).
Sjeck NpUEATH cAeAykuMe 000SHAYEHUH
g(m = (8+6) - "B; :
fy =0, - E2A, + 3% | (8)

Sameyaue 3. Yenmomusa 1) u 2) He ABIANTCA OrPAHUYEHMAME,
uoo korma Y(n)=0 wmmx Y(n+a)=0 , vorza u Y(n,N)=0 ;
Korja e HapymaeTcA YCHOBHe 2), NOACTABIAA 3HAYEHME
glaz.g%g—ma-j_ 5 ypassenue 1A Y, (L) (oM. § I,
Teopena 4), nerxo Haxommd, uro S (L)=0, L>n
W, cmexomaTenbHo, coraacio (2.1) onTUManbHHI MHTEPNOAATODP ONpe-
Z6NAeTCA CHOAyDmMMY MPOCTHMM COOTHOWEHMAMM

me )= L0 [ A'- (a"s'n -A, ﬂ)}
L+ Y0 ‘(("-)
¥(»)
L4y

QUK



S e

Jlokasarenberso. TeopeMd 6. Jerko BAZeTH, UTO
P(Oneal BY) = S P(Bnmlgn,gﬁ) p(0n|%")d0n =

= EL J“Z Se -itBnes @ (410, ”)dk) p(0.|E")dB =

-3 _i__' i -i:{gn‘hﬁ
. A as e ..L 3o & S@”‘P {ttmagp0a =
gnf m(n'MDL -
- F M (nea V) emp {- ( LY § 4B

S

= { -‘tgru ! -
TVangot) je, 2 eocp-[ﬁc%(nm,w

- Y hea, W) Yt BWP{L{QHCP (n+4,N) —

i i LCP T LR

b (o) B (ne8 )~ 2 (Yot M)+ (n W02 G

4

h X
V 29 [ Vo (nea,M) + Y (M) P, (n2a,1)
N (Y. (nta,N) + m(“’qun("M,MD)L}

g {_ 9 (Yu(nta,N) + Y(nW) B (nea, ¥)




Orcoza

m(nm,hﬂ = Y. (n+a, NJ+ m (n,N) ‘13,,, (nmaﬁfj 3 e
2.

Y(nhﬁ ) NJ - Hm(ﬂ“l'ﬂ:N) + Y(“:M)q)i(n-fﬂ,ﬁ").

s (2.7), (2.3), (2.4) cnmepyeTr pesynsTaT naHHOU TeopeM.

SameumEne 4. PopuanbEEM NpezeNbHEM mepexozoM mpu A -0
#3° O0pATHEX YpakweRdAl (2.5) HCERC honydu™E tooTAcuéimA coFmafa="
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rae  m(T,T) = m(T) w YC‘E.T,.) :'-)(Et) ;

Sameganne 5. Mpe QUKCHPOBAHHOM N » MHOTZE MOI'yT OKa-

8ATHCA NONIE3HHMK CIEeAylmHe DAaSHOCTHHEe N0 L  ypaBHeHWA IIA

m(n,N )= Y (n,N):

oot = ek, b - meiges

t m(n,N)(ﬂnfﬂ) (}(ﬂ- - 3("));1 +ﬂ(ru}.d] -+
Tﬂnm (Agn A, a)}

n = 4 n n —
A = ey L0930 (30
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¢ HavanbEEMA yomommaux M (0 , N ) g Y(0,N), onpeze-
nfAeMuMu w3 (2.5).
Caywat Y ( n+A4 )= g(n)A e mususaer omacesw,

T.K. TOrZA h’(r:.) 0 » cuezozareaso, u  Y(n,¥)=0
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§ 3. Nurepnonsiuug c gUECHPOBAHHNM 3aNasIHBAHHEM

B HacrofmeM naparpade NphBeZeM PA3HOCTANG yDABHEHMS IO N
INA @‘Jn,mgf (N=n+bh , $>0 -~ fuKCcUpOBEaHO -~ TAK HasHBaeMas
"WATEpNOAAUMA ¢ (UKCHDOBaHHHM sanaszwsanmen" [35] )

Teopema 7. Mycrs x) \(’(n ,«.a.)_;; 3 (n,)g y TOrZa npm QUKCHpOBAH=-
sow f (A>0) mn,ntk)=M (0| Fnen)

X(n,mk) = M I(Qr.,ﬂ m(n,nfk])"f J..,0 [yRoBNETBOPADT CNEXYNUUM Da3HO-
CTHHM YDABHGHMAM HIC N

ety - V(rr8) )
By m(n, ‘4“) YV (ar2) _3@& {Glo(_gm )A

§-B - ¢(W)a . A
428 (A%, - Ab) - § m(nt4) +
z= ( ) b

5 - 30 4
+ m(n,n+h) ((}() %)‘5 + 3’(”4)} t

x) CM. samewanme 5 $%.
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r"*""”‘ (BB AL §n (R e[t 4+ (10~ V)" o 4 WA a0 () ]
(3098 - Yol (BB + A} y(nek) o) (3.1

¢ savazssuns yomosusur m(0,R) , Y(0,A) , ompezennewmum
ns (2.1).
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¢ o [ (menonearh) o [Buk + (ActAlooka] -

- LB (nea,near k) - L ((B0B)A +

_ (Ba- mln,neR))*
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dbodt,r

X eap {ih(_(y—h_(nf.&,nJ(nJrﬂ‘)+CPm(n+d,n+&+ﬂ.Jx
¢ mnth) + ity (B HAe + A Yulreh)a +

+ Aibam(_m-ﬂ,) m(n,nffy)ﬁ) - 7%:— [{t(fm(n+ﬁ.n+ﬁ+ﬁ) g
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+ AT (n) A% + AL Y(r,nek) FE(neR) a.**)]} _
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"~ P(Bumrr| 8N w9\[iei-6i { .z(a:s _6d)
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a = Y (rea,nrath) + B, (nra,neark)mlnneh),
p = Enep + (Ao + AL Ya(neh) s +A Fu(nsh) minnehia«
=Znpt + (A t Aym(nh)a , 8
64 = Yn(nta,nrash) e (nneh) &’ (n+a,neath),
6,5 = Y (ronth) Po(nra,neath)A Y (nih) A
6¢ = (BB)A + AL [u(nh)a*+ AT¥(nnih) S (aek)a =
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Orcoga

O,
m(n+a ,n.+¢'£+£,) =d 4 ?L.:," (Enrnfﬂ "]3) 5

2 -1 2 {3&3)
K(n.m,n\ah&ﬂl) - 6,6y — B2

s (3.3) Ha ocHomahmm (2.3), (2.4) u (3.2) cmexyer yrEep-
ENSHHEe NaHHOM TeOpEeMH.

Samevasue. PopuansEwil npemenshni mepexox mpu A >0  zaer
B 3TOM cIyuyae

dm et +h) = 0L (3,0t + 2B (45, -ALdk) -

_ %JJ m@Edt + mEeR) B +

3+ btk tht
Y (k4 MAB(EL k) Y ) (4%, -(AAAmGR)A),

dyy(tskeh) = Yt t+a){zm+ AL (7, o) 1)t - gt



EcTecTBOHHO OXMZETH, YTO NPM PACCMOTPEHMN HHTE PIONALMM
¢ (MKCMPOPAHHHM BaNayZNBAHMEM KOMNOHEHT AMPPY3MOHHEX MAPKOBCKIX
NpoLeccoB MONYyUMTCA WMMEHHO 9TQT pesyibrar, TeM He MEHEE 3TOT
npezensHui nepexos TPecyerT IONONHHTENBHOI'O MCCNEZROBaHMA .
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B naHHOM naparpafe MH NpuBEA6M MHOI'OMEpDHHE &HANIOIH
TeopeM 4-7.
Teopema 8. IlyeTs uHOroMepHas MapKOBCKafA leNs (Qm,gn)=
=((9:("=L---a Bn(n}),(ﬁ(n},.,.,?g(“}), n=0,A,.. yIPABNAGTCA CcUCTEMOM paSHO-
cTHHX ypapsedu#t (2,I) tmaBw I, anpuopHpe pacnpepeieHue

Gaéglgo :p 9{_{})5’8 SN | QK-O]EQK-IEO} x
HED(H-HJILHD c Bapaua(rp:aim :‘FL =M (9.-."1(%.,) g 1= M{(®.-m)(Be-m) ,Eﬂ]

B MaTpuua ([50133 = BB +BB,B; HE BHPOXJEHA.
Torza ¢ BEPORTHOCTHD EAMHMIA AMOCTEPMOPHOE pacnpeaeeHue
P(0.<0|%)=P(0.(m) <8;,...,0:(M<6,|Fn), nsN
T@KEe HOpMaXbHO C mapamerpamu  m(n,N) =M (0.(%) ,

[:'”,s M[(ﬂh-n(nMXﬁfm{n/l)'t%?Hpﬂnﬁﬁﬁﬁﬂﬂuﬂ U3 CIeZyDUMX COOTHOWEHMH,

m(a,) = o {7 *Ef g (e-DA; (B48) + A, DA (0%, ;

z RtA

- (A.q t Al?ng"ﬂ.))ﬂ}:l |
o= {4 0 IR @-0AL (B8)+ AT AT ) 'x

f=niA,
x A FulE-8) a5t (4.I)
rie Y.(0) z ¥.(8) , ONPeZeNANTCA U3 ypaBHEeHuil
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aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

(0 - Hynepasd maTpuua MOpPAAKA K% ¥ )3
A 21
£ ) 21709 = M[(B,-mf8) (8- 02)" |85 |
HEaxXoZUTCA M3 CNeIYyDUET0 COOTHOWEHWA

‘LE@ = (b°b) + a,@ata + a,f©) +
+ Cea - [(E va, )L OAT + (6-8)]
<[(88) +Asfa WAL a] [(E +a. ) ROAT +

+ (¢-B)]"
¢ HayalbHHM YCHOBHEM [ ()= [a (9»] =(
m® u a HAXONATCHA W3 ypaBHeHWiA (QuibTpanuy

(2.2) Tnamu I.
TeopeMa 8 ABAAETCA MHOTOMEDHHM AHANOTOM TEOPOMH 5.



Teopema 9. B OpeANONOXGHUAX TEOPEMH 8 ¢ BEpOATHOCTED I

anocrepuopsoe pacnpezenesue P (0, 4 © | %) HODMANBHO C
napawerpasn m (n,N) , [oy  » OnpezenAewsMi u3 cOOTHONGHMH

m(n,N) = m(n) + Z. Mme-a S (-DAY f(B °B) +

+ A I}‘ﬁA ] [afe_ - (A, +Aim(€*&))&]

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

A ¢ (), l(B08) +

f— ned

+« A rﬁAlﬁ] [1ta S (DAL,

(4.2)
m@'{- ,n;) = n"L(ﬂ-) b [."_l.‘,ﬂ.. = l—_l"‘h .

Teopema 10. B ycnoBuAx TeOpPeMH 8 npr HEBHPOXAEHHOCTH MaTpul

(€ + () ~gIR)A] , T2, Rpa = mast) W Taw

yZOBAGTBOPADT CAGAYDIAM PASHOCTHHM yDaBEGHUAM 00 N < N

( N - GuxcupopaHo)
Am(eV) = [E+ (G0 -3t@m)a]"[a.a +

F§Wmera,N) & - () [ng m(nt& 2 4
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t o w (S0 - 9@R)"a - o + T, w (05 gl o+
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Teopema II. (MutepnonAuyus ¢ QMKCMPOBAHHHM 3aNa3INBAHMOM) .
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m,(n,,mﬂ:) = M (Bn.-lg-r”ﬁ) W

- M0 b 15,
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¢ mavansmmu yonosusun m(0,h) u lo p , OMPeAGIREUHM
us (4.I).

Teopemy 9, I0 u II mpejacTamaa®T COOOW MHOTOMEPHNE aHANOTH
TeopeM 4, 6 ®@ 7 cOOTBOTCTBEHHO. JOKA3aTENBCTBO MX HE OTIMYE~

OTCA OT AOKAsaTeABCTB B OIHOMEBPHOM CIy4&ae W MOITOMY MH MX HE

[PHBOAMM .

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

B KauecTEe WANDCTpanuit K pesyAbTATAM JAHHOW IiaBy pPaccMoT-

PEN HECKONLEO NPUMEPOE.
Opuuep I. Mycrs mapkosckas mends ( Bny 5n)y n=0,1,2,-
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Npumep 2. Tycrs wapkovckas mend ( Ony 5n )y n=0,1,1,...
( A=1) yioBneTBOpAET CHCTOME Da3HOCTHHX ypaBHOHMH

ﬁ@n..': E:{_ &W(_rb) ?
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Npuuep 3. Ilycrs KOIPPUUMEHTH CUCTEMH (2.1) raazu 1
A a,,,%,,,Au,A;, He SBBUCAT 0T %, , &
%t=81 =0 T.6. CHCTEMa MMEET BUJ

AB, = a(m)a + 0 (M)6nA + bi(m)aw, (),

A%, = A (M4 + A(MOn 8 + By (W) AW, (7)

(cu. npuuep 4 raasy I) .
B 5TOM cIyyae NpAMNE yPaBHOHWA HHTEpHonAuus OyAyT BHIIA-

7eTh CcIeIyomaM 0Gpa3oM

m(n, N) m(n) + Z_ [nt.a ¥ *(-2) A} [BLB;

-' n.m

+A T, AL ] [a Tin (Ac+ Aym LB-&)).»;] ,



x ‘:,t"d IEF: (E'ﬂ) A‘Il‘ 3
3zecs M(n,n)=m(n) s {Tx,n = [ onpezenaAnTCA M8
ypapHedufl Kanuada-Bpocu (4.I0) (raaka I, npuxep 4), S’..,_(&) u

[e(©) no
Oy $ull) = [ala = (_E +0,0)[ A} (B’_B; 4

,,,,, A ﬁ[ﬂJArﬂD A. ﬁ:]..b,n.(z) .San‘.(r.b-r:qE PP PP YT,
&EE&) = E1€;'+ahtli@)a:‘a + a;fi(ﬁh
 E@at - [(Era)ROA BB +

+ A (DA ] [(E ta, a)F(E)AtJ

(C HAYalBHHM YCIOBMEM ﬁ._ (ﬂ:) -"-'R(Bm} =0,



I'nasa 3

SrcTpanoafAma
KOMNOHE HT MAQPKOBCKOR uemH

§ I. YpaBdeHHA SKCTpaloNfnun

... .1. Ha mgpospsogtapy ppogTpagerse. (L) .5 .. . .) senasa, .
npymephas Mapkopekad uens ( 8..35n ), n=0,A,... Ca:-{}) ’
rie On=0,(w)ER' - menacinnacuem, a F,=Z.(W)E RY -
HaCanzaeMan KOMIOHEHTE. OC0sHAYMM é:g’n :é}'n (Bisis Tl 6354
Eon=8gn(BosenBn) , L2 n |
ONTUMAJIBHHE OLEGHKNM MO E™ = (E,,..., §y3,3art ( 3KCTpanons nud )
HeHaOnpnaemoi ( 93,} 1 Haonozaemof ( EEE ) KOMIOHEHT COOTBOT-
QTBEHHO. Kak M yZe OTMEYan¥ 3TH OLEHKH COBNAJADT C YCHOBHHMH
uareuazusecknun omnzamurs  O¢,n(EY = M (8elFn) »
fe (E"‘) =M(§'£ | g'n),hn,m ¥, - e-amredpa W) ~MHOK@CTE
NOpoEZeRHaf cryualsMAHBEIUUAHAMH €,,...,5n -

My paccMoTpmM zBa cayyad af¢dexTHBHOrO peueHus 8anayyM aKcrTpa-
nonAguu: I) cayvakh sxcTpamoiAuMM HaOHOA&GMON W HeHaOAnZaeMol
KOMIIOHEHT MapKoBCKOf uemu, 2) ciayvail axcTpanoifuuid TONBKO HeHAO-
noraemMoll KoMmoHe HTH. PaccMoTpum neppHit U3 Hux. 0008HEUMM

m(En) =M (8,19.), £t =M (15, Lon
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cucremoli pasHOCTHHX ypaBHeHui
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t Bz.(gm“; AW, (n) .
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npupamesuamr A W (n) =W (n+4) - Wi (M,i=4,2 | Torxa
crpaBeIuBa. CHeAYOman

Teopema 12. Myors (G En )y N=0,4,... yRA0BAETEOPAST
cucreue (I,1), mpuueM pacnpezeieine B, rayccosckoe C mapa-
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h(n,ny= &y T8
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