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0ueHKH KHH9M8THqeCKHX napaMeTpOB TpeKa H8XOLigTcg M9TOL18MH H8H

M9HbWHX KBa.apaTOB HnH M8KCHMYM8 npaa.aono.ao6Hg no H3B9CTHOA COBOKyn

HOCTH Koop.aHHaT ero ToqeK, gang~weftcg o.aaoA peanHaauHeA cnyqaAaoro 

ripouecca - npoxo~eHHg aapg~eaaoA qacTHUbt qepea aewecTao. nocKonb-

Ky TOqHOCTb OU9HOK napaMeTpoB cywecTB9HHO 38BHCHT OT BnHgHHH KynoHOB-

CKOro MHOrOKp8THoro paCC9HHHH 0 TO .anH KOppeKTHOrO npHM9H9HHH STHX Me

TOLIOB He06XOLIHMO 3H8Tb MHOrOMepHy~ ljlyHKUH~ pacnpe.aeneHHH cnyqaftHblX 

CM9W9HHA ToqeK TpeKa H3-38 MHOrOKp8THOrO pacceHHHHo B H8CTOHweA pa6o

Te 9T8 ljlyHKUHH pacnpe.aeneHHH .BhlBel19H8 H8 OCHOBe npe.acT8Bn9HHH 0 MHO

roKp8THOM paCC9HHHH K8K 0 cnyqaftHOM M8pKOBCKOM npouecce. noK838H00 

qTO KOB8pH8UHOHH8H M8TpHU8 · cnyqaftHblX CMeweHHA ToqeK Tp9K8 COBna.aaeT 
. /1/ 

C T8K H83b!B89MOA M8TpHU9A MHOrOKp8THOrO paCC9HHHg o 

MapKOBCKOe CBOftCTBO MHOrOKp8THOrO p8CC9HHHH COCTOHT B TOM, qTO 

BepOHTHOCTb cnyqaftHOrO CMeweHHH qaCTHUhl H8 paCCTOHHH9 y· 1+1 H cny

qaftHoro OTKnoHeHHH aa yron 8 I+ 1 .Ha .anHHe TpeKa x 1+1 (eM. pHcyHoK) 

onpe.aenHeTCH TOnbKO 3HaqeHHHMH Y I • 8 I B npe.QblllYW9A TQqK9 H He 38BK 

CHT OT 3HaqeHHA STHX aenHqHH B .apyrHX TOqK8Xo 3TO oaaaqaeT, qTo Map-

KOBCKHA npouecc nonHOCTb~ onpe.aenH9TCH 38LI8HH9M ycnOBHhlX B9poHTHOCT9A 

v( x l+l' y 1+1 ,8 1+1 I x 1 , y 1 , 81 ) , rne i -0,1, ••• a -1 , H aaqanbHhlM pacnpe

neneHHeM v (x o , Y 0 , 8 o) /2/. EcnH DOSTOMy Bbt6paTb aaqano KOOPLIHH8T 

a nepaoA ToqKe TpeKa, TaK, qTo6bi ocb x coana.aana c aanpaaneHHeM ABH

~eHHH qaCTHUbl B STOA TQqKe, TO MHOrOMepH8H ljlyHKUHH pacnpe.aeneHHH 

6y.aeT HM9Tb BH.Q 

n-1 
fll(xl,yl,81 •••• x ,yd8 >-n v(x ,y ,8 lx ,y • 8 

n D ..-, 1+1 1+1 1+1 I I I 
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EcnH ,[IIlli ABYX COCe,[lHHX TO'IeK ·A H B H8 pucyHKe npHMeHHTb pacnpe-

,[18/IeHHe ~epMH/3/ 

v(xB,yB,8BixA,yA,8A)m 2..[3 exp(--4-(/!,.82_ 

rr8 !<Acf e: AC 

3!!8(BC\ ~~), 
(AC)2 (AC)8 

rAe!'!fJ=8 6 -8A' H HCTIO/Ib30B8Tb cnpaBe,[l/IHBbie npH M8/IbiX yrnax COOT-

HOll!eHHSI AC = x I+ I -x I ' BC • y I+ I - y I - ( x I+ I - x I ) 8 I ' TO 

<ll (X I 'y I ' 8 I' ••• X n 'y n' 8 n) • 2 8 2 1' n n/2 -n 8-2n 4 8 3y I I 3YJ 'i . 
2 3 rr • exp(- -(-1_ --2- + --3 + 

2 n-1 2 8 2 X 1 X X I 
X n (x -X ) • 1 

1 t-1 1?1 I ( I) . 

,. 

n-1 (8 2 
+ I ( 1+1 -8 I ) 

1=1 X 1+1-x I 

2 

3(01 +1-81 )(y 1+1-y 1-(xl+l -x 1)81) a(yl+1-y 1-(xl+txllBI) 

---------=-----+ 3 ))). 
(x -x )~ <x -x ) 

1+1 I 1+1 I 

Ha npaKTHKe yrnhi 8 I ' ••• 8 n HeHaBeCTHbl. nosToMy, npoHHTerpHpOB8B 

( I) no yrnaM, nony'IHM MHoroMepaoe pacnpeAeneaHe ,[IIlli eeKTopa 

y(y 
1

, y 
2

, •• , y 
0

) cny'laiiHbiX CMeiUeHHil: 

( 2) 3 n/2 11' -n/2 8 -n 1 T 
F(x ,y , •• ,x ,y l= • exp(--y G y l. 

I I n n 1/2 n-1 2 2 
x 2 (detA 2 ) 0 (xl+

1
-x

1
) 

1 1=1 

3necb HH,[leKC T 03H8'18eT Tp8HCilOHHpOB8HHe, a G -MaTpHU8 0 p8BH8ll 

G =B(A 1 -A
8

A";1 A 3T)/ 82 
• 

( 3} 

r',[le A I ,A 2,A 3 - M8TpHUbl P.B3MepOM nxn, B KOTOpbiX OT/IH'IHbl OT Hy/Ill 

IIHlllb cne,[lyiOIUHe MaTpH'IHble 3/IeMeHTbl: (A I ) II a3 ( ' 1~ 1 , 1 +,l,~+l ),(AI )I, I+ I a(A ;l+l;'i 

=-3,
3 

·(A) ., ' (A) =(A) =..1..' ·(A) --2-<e -
1,1+1 ' 2 II 1-1,1 + 1,1+1 ' 2 1,1+ I 2 1+1,1 2 1,1+1 ' 3 II 2 1-1,1 

-e 2 
), (A ) • -(A ) = ..L e 6 

1,1+1 3 l,l+l a 1+1,1 2 1,1+1 , r',[le HCilO/Ib30B8HO 0 03H8'1eHHe 

e 1,1+1"1/(x 1+1 -xjl •• 
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nocKO/IbKY M8TpHU8 G, K8K C/Ie,[lyeT H3 (3), CHMMeTpH'IJ!80 TO H8 

OCHOB8HHH H3BeCTHblX TeopeM MHOroMepHoro CT8THCTH'IeCKOrO 8H8/IH3a/4/ 

pacnpe,[le/ICHHe (2) liB/ISieTCll rayCCOBbiM H G-
1

= lb(y Ty ), r,[le lb(y T y ) - KO

eapH8UHOHH8ll M8TpHUa. CHMBO/I l1; 03H8'18eT H8XOlK.QeHHe M8TeM8TH'IeCKOrO 

OlKH,[l8HHH. Mbl BOCTIO/Ib3yeMCSI nocne,[lHeil QJopMynol! ,[1/ISI Bbl'IHC/IeHHSI 

MATpHUbl G-
1

, TIOCKO/IbKY yCT8HOBHTb ee HCTIOCpe,[lCTBeHHO H3 (3) C/IOlKHO. 

no onpe,[le/IeHHIO 

-I 
G = J Y T y <ll ( x I 'Y I ' 8 I' ••• X n 'Y n '8 n) d Y I '••• d y n ' d 8 I '••• d 8 n • 

Lln11 Bi>I'lHCIICHHSI HHTerpana ( 4) C,[lC/IAeM 38MeHy nepeMeHHblX: 

21 o e 
8 = I -• 0+(-ll 

I £=1 4 
+v3<1-(-1lfl(xm<l':l -xm<f>-1 

IS 
) .\ f' 

(4) 

2(1-ll 0. IS 

yl=;;l (~xm<l':l-xm<f>-1) .\f((xl-xm(f> 

f - f 
1+·ii+<-llO-.j3l l-(-1~x -x .. llll + __:·v __ 2 ___ ~ _y_g-_ m<b m(u-

0. ( 3/2 \ 
+ y"3 X I -x 1-1 ) " 21- I ' 

rAe ~1, •• ,n 

f 2f + 1-(-1) 
a HHAeKc m( f l= npHHHMaeT 3H8'1CHHll OT I ,[10 n. 

JlerKO npoeepHTb, 'ITO npH TBKOJI 38MCHC nepeMeHHbiX C SIK06HaHOM 

D( 

KB8,[lp8TH'IH8SI 

2n 2 
K (-I .\I ). 

I= I 
C'IHT8Tb k ~ i 

neHHH Y I Y k 

Y1,8 I, .. , Y n ,8n 
e2n 2 

a X I 

.\ I ' .\ 2 '••' .\ 2n-1 .\ 2n 
2 n 3 n/2 

n-1 

fi (x -X 
1=1 1+1 

2 
) 

tf>opMa B TIOK838Tene SKCilOHeHTbl <j!yHKUHH ( I} npeo6paayeTCll 

npH Bi>l'IHC/IeHHH l1; ( y y ) 6e3 orpaHH'IeHHll 06IUHOCTH MOlKHO 
. I k 

• Y'IHTbiBall, 'ITO ace qneHbl .\ • .\ 1 c 

npH HHTerpHpOBBHHH no <j!opMyne (4} 

" 1- t B npOH3Be-

ABAYT Hynb, cpaay 

TIOIIY'IHM C/Ie,[lyiOI!lC~ BblpalKCH>IC ll/Ill MaTpH'IHOr'O 3/ICMCHTB KOB8pHaUHOHHOA 

MaTpHUbl: 
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02 
-I 

G 
lk 

• --_(x 
4y3 I 

2 - 2 02 11(1-1) 

-xl-1) ((xk-xll-./3 +..;r(xl-xl-1))+ a·~<x-.& -x-.b-~x 

) X (( X I - X m(() 
1+\/3 +(-1) f (1;-iS) + 1-(-1) f (x -x ) ) K (5) 

2 V1 a.f> m<b-1 

- t t 
1+-./3+<-n u-vr> 1-(-ll 

X (( X -X 0. ) + ( X IJ.. -X IJ.. 
k mCu 2 ya m(u m(u-1 

)) . 

nyTeM cyMMHp088RHR • cnenyJOWHX pHJlOB: 

2(1-1) f ) - b 
I (2-(-1) Hx m(()-x m<f>-t 1-1 

t-1 

2(1-1) t , f: I {(-1) X m(f} X m(f>-l + (l-(-1 )1x~f>-t -X .:c, ) --2x 12__1 

f f 2 
:I(J.-1) 2 +(-1) a _ (-1) X -'IJ.. X rrJ.!'>-I 

}; ( x m(b -.u 
f -t 3 

-1..{1-(-ll~x a.. ). t xa 
3 m(u-1 1-1 

<jlopMyna ( 5) npHBOJlHTCR K BHJly 

II -• e. 11 
G •-x

1 
(3x -x ), 

lk 12 k I ( 6) 

'ITO, K8K HeTpyJlHO l!OK838T& 0 'COBR8Jl89T C <jlopMynolt JlnR M8TpHltBI MHOI'O

Kp8THOI'O paccesraHsr/ 11, J.1cnon&3ysr ( 6), nepenHweM MaoroMepaoe pacnpe

neneRHe (2) B OKOH'18Ten&HOM BHJle: 

6 

( 
1 1 x/ ( 

F x I ' y I' • • •' x 11 ' y 11 ) - ~ exp (-- y G y T ) 7) 
(2tr 2 (detG- 1 )~ 2 

xx/ 
MoJKRO noKaaaT&, 'ITO OiteHKa HeH38eCTaoro napaMeTpa pacnpenene-

HHH ( 7) o llOny'leHH8H MeTOJlOM MaKCHMyMa np88JlOROJl06HH 0 RpH Oil HOlt eJlHH

CTBeHHOit peanH38UHR cnyqaftHOI'O npoitecca HBnHeTCH COCTOHTen&HOit H 8CHMn

TOTH'19CKH a<jl<jleKTH8HOit ( ROJlp061IOCTH MOiKHO HaliTH 8 KHHI'e fpeHSHJlepa/5/) 
4 

B aaKnJO'IeHHe aaTopbi BbtpalKaJOT cao10 6naronapaocT& B.n.nlKenenoay 

38 ROJlJl9PlKKY H none3Hble 3aMe'laHHH, 
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PyKonnc& nocTynnna e naJlaTen&cKnlt oTnen 

7 HH8apR 1969 rona. 

x/ - 1 
EcnH CpeJlHee 3Ra'leHHe Y ,. 0, TO 8eKTOp Y B ( 7) cnenyeT 3aMe-

HRT& Ha ( y-y )• 
xx/ 

3THM napaMeTpoM HBnHeTCH HMnyn&C '18CTHilbl0 ROCKOn&Ky 
(J 2 • coosl mil + p II I'Jle m H P - MaCCa H HMnyn&C 'ISCTHitbl, 

• p 4 
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