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.Llnsr OTbiCK8HHH a<flcj>eKTHBHbiX OU9HOK KHH9M8TH'I9CKHX napaMeTpOB 

III 
'18CTHII, K8:1t yme OTM9'18nOCb B 1 aeo6XOJlHMO fiOCTpOHTb cj>yHKUHIO pac-

npeJleneHHH ycnoBHbiX BepoHTHOCTeA P ( Y I 8 , L ) , B KOTopoA Y 

eCTb n -MepHbiA BeKTop cny'laA:HbiX uaMepeauA aa TpeKe, L -ua<jlopMauusr 

0 JlBH>K9HHH '18CTHUbi, 8 k = ( (} lk • (}2k ' ••• ' (} mk) c; R m - BemeCTB9HHOe 

EBKnHJlOBO npocTpaacTBO ( npocTpaRCTBO runoTea 8 , Ka>KJlaH ua KOTOpbiX 

aa)laeTcH m -napaMeTpaMH) , k c; J - C'I~Taoe MRomecTBo uenblx aeoTpuua

/1/ 
TenbHbiX 'IHcen ( aoMepa runoTea). B 6bma nony11eaa aopManbRa~ nnoT-

' 
HOCTb COBM9CTHOI'O pacnpeJleneHHH BepoHTHOCTeA JlnH B9KTOpa Cny'laAHbiX 

CMemeaHA TO'I9K TpeKa OT npHMOA nHHHH H B9KTopa Cny'laAHbiX yrnOBbiX 

OTKnOH9HHA, o6ycnoBn9HHbiX MHOI'OKpaTHbiM KynoHOBCKHM paCC9HHH9Mo ITpH 

9TOM MHOI'0Kp8TH09 KynOHOBCKOe paCC9HHH9 paCCM8TpHB8nOCb KBK Cny'laA:HbiA' 

MapKOBCKHA npOU9CCo 

~yHKUHH pacnpe)leneHHH HMena BHJl: 

"' -(n-1) -~ 1 "" T 1 .. 
n(y/0, 

1
I)=(21T) I 1II exp[- 2 Y 1I- Y], ( 1.0) 

s 

!• ,, 
!L 



.. 

rae 

I 1 -·~~·- -i--·~~'- "' T f ("' "' "' = "' "' "' (I) '"(2). T 1 

1 I21 I 1 I22 
I 

= Y1Y2·····Y 1'y ,y 1·····Y.. )=(Y ,Y ). 
n- n n+ •(n-1) • 

"'(I) ("'(I) "'(I) "' (I) )T flpH 9TOM rroaBeKTOp f = y , y , , .. , y 
_ 1 2 n-1 - cnyqati:Hbie cMe-

meHHSI OT llpSIMOti: nHHHH1 Y (2 )= (8 , 8 , ••• , 8 ) T 
1 2 n-1 - cnyqaAHbie yrno-

Bb!e OTKnOHeHHSio T - 03Ha'laeT TpaHcrroHHpoBaHHe 

82 
I =_a_ x 2

1 
(3x

1 
-x

1 
) 

11 12 

1 I 12 
r 

1I21 

92 
1 I22 =~(xi -xl-1 ) 

0, ecnH i > 

82 
_a [(x -x )(2x -x - x }], 
4 j j-1 I j j-1 

M 2+ p 2 
1 < i , j' < n -1 ; 8 2 

= const ---, 
- - a p4 rae M H P 

/2/ 
BeTCTBeHH01 M8CC8 H HMrrynbC '18CTHUbl 

( 1.1) 

~j 

1 COOT-

Y'l:TeM B Hamet!: aaaaqe BTOpot!: MHOJKeCTBeHHbitl: cnyqati:Hbitl: <flaKTOp 

- H3MepHTenbHbie OlllH6KH. 

4 

. '',.t 

. '·· .... 
·· ... f', 

. 
·~~~-:; 

T 
flyCTb £ = (£ , £ , £ , ... , £ ) - BeKTOp H 

1 2 3 n-1 

pacnpeaeneHHbiX no aaxoHy N ( 0, ! 33 ) , qTo coc 

3H'IeCKOA HHTepnpeTaUHH. 06paTHM BHHM8HHe Ha TO 

H3MepHTenbHbie OlllH6KH 1 H8'1HH8SI CO BTOpoft $H3H'JI 

0THOCHTenbHO Y'I~Ta H3MepHTenbHOft OlllH6KH B nep: 

peq~:o noAaer Hecxon~:.xo noaJKe. 

CnyqaftHbiA BeKTop £ o6naaaer cneayi01llHM 

I~ I 
M(d=O, M(£

1
£

1
) .. o, M(£ ;<o)=M(£yc 

T.e. xoBapHauHoHHaSI MaTpHua I3 3 cTporo aHar 

{ ~(I)] ua 1! 22 • PaccMoTpHM Bexrop V= t~<2> 
.. 

floaBeKTOpbi f H f BeKTOpa V HMeiOT ' 

pacnpeaeneHHSI (1.0) H n(£/0, I,38 ). IToSTOMy,c 

/3/ 
He38BHCHMOCTH ( 1.2) H (T.2.3.1) ' CylUeCTByeT Cl 

neHHe BeKTOpa V C HOpManbHOA rrnOTHOCTbiO 

-8/:l•(n-1) ~ 1 T 
n ( v I o , I ) = (2 " ) I 

2 
I ,- exp [- - v 

2 2 

rae KOB8pH8UHOHH8SI M8TpHU8 2I HMeeT BHa: 

5 

- ---------------~---- - ·--~-------- ~----------



I 

I I I 
1 1I I 1 12 ~ T 

y ("' "' "' ~ "' ., "'(!) "'(2).T -----,----- = Y1Y2·····Y 1'y ,y 1·····Y. )=(Y ,Y ). 
n- n n+ 2(n-1) , 

I I 
1 2I I I 22 

~ O> (~o> ~co ~ o> )T . 
M rroaBeKTOp Y = y , y , . •• , y - Clly'laftHble CMe-

- I 2 n-I 

T IIpS!MOft IIHHHH1 f (2
)= ( 8 , 8 , •••, 8 ) T - CllY'18ftHb19 yrno-

1 2 n-I 

llOHeHHSio T - oaHa'laeT TpaHcrroHHpoBaHHe 

82 
= -~- x 2 (3x -x ) 

I2 I j I 

Ir 
I 21 

82 
1 I22 =~(xi -xl-1 ) 

0, ecnH i > 

82 
-~ [(x -x )(2x -x - x. }] , 
4 j j-1 I l j-1 

82 M2+p2 
M p j .:S n -I ; = const ----, rae H 

" p4 
/2/ 

H01 Macca H HMITyllbC '18CTHUbl . 

( 1.1) 

i~j 

1 COOT-

eM B Hameft 38J:18'1e BTOpoft MHO)KeCTBeHHblft Clly'laftHblft $aKTOp 

HTellbHb!e OWH5KH. 

4 

~ 

';-r' 

.:,..: 

'··· .. 

o•11>r 

:t.· 
·~·v 

T 
flyCTb t = (E , E , E , ••• , E ) - B9KTOp H3M9pHT9llbHbiX OWH50K 1 

1 2 8 n-1 

pacrrpeaeneHHbiX rro aaKoHy N(O, 188 ) , qTo cooTBeTcTByeT ero $H-

3H'IeCKOft HHTeprrpeTaUHHo 05paTHM BHHM8HHe H8 TOT ~8KT1 'ITO 5epyTCH 

H3M9pHT9llbHhl9 OWH5KH 1 H8'1HH8SI CO BTOpoft $H3H'I9CKOft TO'IKH H8 TpeKe. 

0THOCHT9llbHO Y'I~Ta H3MepHT9llbHOft OWH5KH B rrepBOft $H3H'I9CKOft TO'IK9 

pe'lb noftaeT H9CKOllbKO II03)K9• 

Cny'laftHblft BeKTop E o5naaaeT cneayiOWHMH CBOftCTB8MH! 

1;: I 
M(d= 0, M(E I (j) = 0, M(E y< 1> )=M(E y< 2>)=0, ( 1.2) 

T.e. KOBapHaUHOHHaH MaTpHua I 88 cTp.or_p J:IHaroHanbHa

1 
KaK H MaTpH-

( t_<O] ["' ua 1I 22 • PaccMoTpHM BeKTop V == / (2) = ; • 

.. 
floJ:IB9KTOpb! Y H E B9KTOpa V HM9IOT '18CTHbl9 HOpM8llbHb!9 

pacnpeaeneHHH ( 1.0) H n ( d 0, I 88 ) • I1oaToMy, cornacHo ycnoBHHM 

/3/ 
H938BHCHMOCTH ( 1.2) H (T.2.3.1) J cymeCTByeT COBM9CTH09 pacnpeae-

neHHe B9KTOpa V C HOpM8llbHOft IIIIOTHOCTbiO 

-8/ 2•(n-1) ~ I T 
n(v/0, I )=(277) J

2
IJ- exp[--V 2 I- 1 V], 

2 2 
( 1.3) 

rae KOB8pH8UHOHH8SI M8TpHU8 2I HM99T BHa: 

5 



::,,, 

I 
titt I tiu 1 o 

------l-----~------. 2I 
I 

ti~;u ti22 I o 
------L-----~------

0 I o 1 I
88 

I 
I 

' Tenepb Mbi y:IKe pacnonaraeM BCeM aeo6XOilHMbiM, 'IT06bi sanHcaTb HBHbiA 

BHil $yHKUHH npaBJlonoJlo6HH. Ho npo}lenaeM npeJlBapHTenbHO OllHO O'leHb 

Ba:IKHoe nHHeAaoe npeo6pasoBaHHe BeKTopa V 

~y =Y.co+l 

~ = 
y (2) 

(1.4) 

l = l 

( 1.4) - STO CHCTeMa 3 (n -1 ) nHHei!:Hb!X ypaBHeHHI!:. 

B neBoft '18CTH nepBbiX ( n -1) ypaBHeHHI!: STOll: CHCTeMbl CTOSIT 

nonHbie CMe.weHHSI OT npHMOft nHHHH ( OCH OX ) 38 C'I~T KynOHOBCKHX 

cMemeaHA H H3MepHTenbHbiX owH6oK no ocH OY 

B MaTpH'IHOM npeJlcTaBneHHH cHcTeMa ( 1.4) aanHweTcH TaK: 
1 

~y 
E I 0 : E 

- - - -1- - - - - - - -
y (I) 

I I 

~ 
I 

0 1 E I 0 
y (2) 

l 

- - - -I- - - - - - - -

0 1 0 I E 
I 

( 1.6) 
l 

3/lecb E - eJlHHH'IHaH MaTpHua. 

6 

--

HeTpyllHO BHJleTb, 'ITO HK06HaH npeo6pasoBaHHH ( 1.6) 

To&o npeo6pa30B8HHe HBnHeTCSI HeBblpO:IKJleHHbiM nHHeAHbiM 1 

eM. 

06osHa'IHM MaTpHuy npeo6pasoBaHHH ( 1.5) <~epea C 
/3/ 

TorJla, cornacao TeopeMe ( T. 2.4.1) , 3 ( n -1) - Me 

BeKTOp ( ~ Y , ~ , E) T = W HMeeT COBMeCTHOe HOpManbHOe 

C MaTpHueft KOBapH8UHA 

c I c T-
2 -

I 
I 

I + I I I I 
1 1 I 33 I 12 I 83 _________ j _____ ~-----

1 I 
I I 

II21 II22 ° I I 
----------r-----~-----

1 I 
I88 I 

0 I I 38 

HTaK, nony<~eaa coBMeCTHaSI aopManbHaSI nnoTHOCTb pacnpe, 

HOCTeft BeKTOpa nonHbiX CMeweHHft TO'IeK TpeKa OT npHMOft 

OT " peanbHOft" TpaeKTOpHH - JlnSI TpeKOB B MarHHTHOM no, 

yrnOBbiX KynoHOBCKHX OTKnOHeHHit H BeKTopa H3MepHTenbHbl 

-S/2(n-1) 

n ( w I o, I ) = (2 rr ) -~ 1 T -1 I I I exp [- 2" W I W ] 

CHCTeMy HHJleKCOB 3/leCb ynpOCTHM, nOCKOnbKy Jl8nbWe 6y, 

• TOnbKO C pacnpeJleneHHeM, 38nHC8HHbiM B ljJopMe ( 1. 7) o flo 

H36e:IK8Tb B ll8nbHeftweM DyT8HHUbi 0 ewe pa3 BbJDHWeM 3H8' 

H3 CHMBOnOB 0 BCTpe'l81011lHXCSI B cflopMyne ( 1. 7): 

7 



I 

ll:ll I ll:l2 I o 
______ l-----~------· 

I 
1l:21 1l:22 I o 

------L-----~------
0 I o 1 l: 88 

I 
I 

,J y)Ke pacrronaraeM BCeM H900XOJlHMbiM1 'ITOObl 38IIHC8Tb SIB.Hbll 

HH npaaaorroaooHR, Ho npoaenaeM npeaaapHTenbHO OJl.HO o'le.Hb 

.HeA.Hoe npeoopaaoaa.HHe aeKTopa V 

yO>+ f 

y (2) 

( 1.4) 

f 

0 CHCTeMa 3 (n -1) nH.Het!:.HbiX ypaB.H9HHI, 

BOA '18CTH rrepBbiX ( n -1) ypaB.He.HHI 9TOI CHCT9Mbl CTORT 

ewe.HHR OT npRMOI nHHHH (OCH OX ) 38 C'I~T KynOHOBCKHX 

H HaMepHTenb.HbiX owHooK no ocH OY 

TpH'IHOM I!p9JlCT8BneHHH CHCTeMa ( 1,4) 

I 
E I 0 I E 

- - - -1- - - - - - - -
I I 

I 
0 E I 0 

-- - -I-- - - -- --

0 1 0 I E 
I 

- 9JlHHH'IH851 M8TpHU8, 

.-

i (I) 

y (2) 

f 

6 

38IIHWeTCfl TaK: 

( 1,5) 

HeTpyJlHO BHJl9Tb1 'ITO RKOoHa.H npeoopaaoaa.HHR ( 1,5) paaea 1, 

T,E:, npeoop830B8HH9 RBnReTCR H9BbipO)I(Jl9HHbiM nH.HeA.Hb!M npeoopa30B8HH-

eM, 

0oo3H8'1HM M8TpHUY npeoop830B8HHR ( 1,5) 11epe3 C, 
/3/ 

Toraa, cornacao TeopeMe (T.2.4,1) , 3(n-1) - Mep.Hbit!: cnyqafi:Hbit!: 

BeKTOp ( ~ Y , ~ , f) T = W HMeeT COBM9CTH09 HOpManbHOe pacrrpeaene.HHe 

C M8TpHueA KOB8pH8UHA 

c l: cT_ 
2 -

I 
I 

l: +l: I l: ;l: 
1 11 38 I 12 88 _________ j _____ ~-----

1 I 
I ~ I 

I l: 21 I"" 22 0 
I I 

----------r-----~-----
1 I 

I83 I 0 I I 33 

( 1,6) 

MTaK, rrony'le.Ha COBMeCTH8fl HOpManbH8fl nnoT.HOCTb pacrrpeaene.HHH B~pOHT

HOCTefi: B9KTOp8 IIOn.HbJX CM9W9.HHfi: TO'I9K TpeKa OT I!pHMOA nHHHH (HnH 

OT " peanb.Hot!:" TpaeKTOpHH - JlnH TpeKOB B Mar.HHTHOM rrone), B9KTOp8 

yrnOBbiX KynOHOBCKHX OTKnO.H9.HHfi: H B9KTopa H3M9pHTenbHhiX OWHOOK, 

-8/2(n-1) 
-X '1 T I 

n ( w / 0, l: ) = (2 IT ) I I I exp [ - 2 W I - W 1 ( 1, 7) 

CHcTeMy HHJl9KCOB 3Jl9Cb ynpOCTHM, IIOCKOnbKY Jl8nbwe oy)leM paOOT8Tb 

• TOnbKO C pacnpeaeneHHeM, 38IIHC8HHb!M B $opMe ( 1, 7), DoaTOMY 1 'I TOO hi 

Haoe)KaTb B nanb.HeAweM nyTa.HHUhi, ewe pas BbJIIHweM a.Ha'le.HHe Ka)I(JlOro 

H3 CHMBOnOB 1 BCTp9'18IOWHXCH B $opMyne ( 1, 7): 

7 



I. I 

I 

., 

_. 

(Y-<Y>) =LlY 

W = I Ll 

l 

rae Y -(n-1) - MepHbiA eexTop cnyqaAabiX Ha

MepeaHA aa Tpexe: 

k 
< Y> = < Y ( 8 , L ) > - eexTop cpeaaHx aaaqeaHA anH Y , L\ - BeKTOp 

cnyqaAHbiX yrnOBbiX oTxnoaeaHA aa C'I~T xynoaoecxoro pacceHHHH a cnoe 

eeweCTBa TOntnHHOA f 

cnyqaAabiX HaMepeaHA: 

l - BeKTOp H3MepHTen:&HbiX OWH60K B TO'IKSX 

I - xoeapHauHoaaag MaTpuua: 

I 
I . 

Ill + Iss I I 12 I Iaa 

--------- L -----_I_----
I 

( 1.8) Ill! I Illll I 0 _________ J _______ L ___ _ I "' 

I 
I as 0 I as 

rae 

ll 
~ 8.. 2 
..&. =--X 

ll 12 I 
(3xj -x 

1
) 

82 
I llll.~ = -f (xI -x 1-l ) ; 

Illl = ~.:-1 
l ·~ j. 

0, j >I 

Sll 

-;f-[(xj -xj-l )(2x 1 -xj -xj-l )], 

8 

i 

! 
I~ 

~ 

I 
I 
II 

DnH ecex 1~i,j...S:n-1 

82 2 
., ""coast M +P

2 

p4 

rae M H P , cooTBeTcTeeaao, Macca H HMnyn:&c q 

B8pH8UHO!I!f8H MaTpHUS H3MepHTen:&HbiX OWH60K
0 

HeTpyaHo BHaeT:&, 'ITO aeTepMHHaaT 

j 
I 

I u I I Ill 
I I I = - - - - - - - P" -I· I I I > o, I 88 

Ill! I Illll 

fiOCKOn:&Ky KOB8pH8UHOHH8H MSTpHUa 

neHHOA MSTpHUeA. 

I HBnHeTCH 

Ma nono*HTen:&HoA onpeaeneaaocTH MaTpHUbl ~ 

TeopeMa CHn:&eec-rpa), 'ITO rnaBHbie MHHOpbi MaTpHUI\ 

ToMy MaTpHua I -l cymecTeyeT. HaAaeM Tenep:& a, 

anH qero nocneaoeaTen:&Ho Hecxon:&xo paa noapHa eoc 
/5/ 

naMH 4>po6eHHyCa anH Bbi'IHCneHHH MSTJ'IHU, o6p8T! 

uaM 

PaccMoTpHM MaTpHuy 

I 
I 

I~ 1 + I a a I I 12 

M 
________ , ____ _ 

I 21 I2ll 

9 



-<Y>) =L\Y 

l\ rne Y -(n-l)- MepHbii eexTop cny'laiHbiX H3-

( MepeHHI Ha Tpexe; 

k 
Y(8 ,L)> - BeKTOp cpellHHX 3Ha'leHHI llnH f l\ - B8KTOp 

X yrnOBblX OTKnOHeHHI 38 C'I~T KynOHOBCKOI'O pacceHHHH B cnoe 

TOnWHHOI f : E - BeKTOp H3M8pHTenbHblX OWH60K B TO'IK8X 

H3MepeHHI; I - xoeapuauHOHHaH MaTpHua: 

I,, + Iss I ~ 12 I Iss 

- - - - - - - - - .!._ - - - - - _I_ - - - -
I I 

I21 I I22 I 0 

---------~-------L ___ _ 
( 1.8) 

I I 
Iss I 0 I Iss 

2 
92 

.!.. x 2 (3x -x ) ; I = -" (xI -x I 1 ) ; 2 I j I 22 2 -

~.~. 1 
0, j > i 

82 

l i- [(xl -xl-1 )( 2x I - X j - X j _ I )] , ~~ j. 

" ,,' 

~ 

•' 

i 
I 
I 

.llnH ecex l~l,j....S:n-1 

9~ • .. coast 

rne M H p /2/ 
t COOTBeTCTBeHHO, M8CCa H HMrrynbC '18CTHllbl I88- KO-

B8pH8llHOHH8H MaTpHII8 H3MepHTenJ:>HblX OWH60Ko 

HeTpynao BHlleTb, 'ITO ll8TepMHH8HT 

j I l Itt I I,~ 
- - - - - - - ,... - · l I l > 0, I aa 

I2t 1 l:u 

II 

ITOCKOnbKy KOBapH8IIHOHH8H MaTpHUa I HBnHeTCH rrono~HTenbHO orrpe.lle-

neHHOI MBTpHuel. 

Ma rrono*HTenbHOI orrpeneneHHOCTH MaTpHUhl l: /4/ 
cne.llyeT (eM. 

TeopeMa CHnbeec-rpa), 'ITO rnaBHbie MHHOpbi MaTpHUbi rrono>KHTenbHbio · noa

TOMy MaTpHua l: -t cymecTByeT. HaA.IleM Terrepb eecoeyxo MaTpHuy I-! 
.llnH 'lero rrocne.llOBaTenbHO H8CKOnbKO pa3 ITO.IlpHll BOCITOnbayeMCH ~OpMy-

/5/ 
naMH $po6eHHyca .llnH Bbl'IHCneHHH M8TfilHU 0 o6p8THblX 6nO'IHblM M8TpH-

ll8M 

PaccMoTpHM MaTpHuy 

M 

I 
I 

I,, + Iss I I 12 

--------;-----I' C1.e) 
I 21 I I22 

8 i 9 

..,. 
~. I 



I . 

j 

i l 

: i. 
i 

' 

nocKOnbKY MaTpHua I22 pa3MepHOCTH ( n -1, n -1 ) HBnHeTcH aaaroaanb-

aoa, To ee o6paweaHe He npeacTaBnHeT Tpyaa. Bocnonbaosaewacb 
. /5/ M-1 

<flopMynaMH 1Ppo6eauyca , amr nony'IHM 

M -I= 

rae 

K-1 -K ... 1 I I -I 
12 22 

---------t-------------------
-I-II 1\ 1 I I- 1 +I ~. K- 1 I I -I 

22 21 I 22 22 il1 12 22 

K=((I +I )-I I- 1 I ). 
II 33 · 12 22 21 

( 2.0) 

MaTpHuy I ( 1.8) Tenepb aanaweM c Hcnonb30BaHHeM MaTpHilhi M 

( 1.9) B cneayroweM BHae: 

M 

I 
I __ I_a:-
I o 

I = -------t-----1 
~8 I 0 I I88 

I I 

rae o6oaHa'IHM 

D = ( I 
2 ' 88 

'0 ) T 

--

,0 
8 

I 

M I 0
2 

----~----
0 8 I I 88 

I 

=( I 
83 

'0). 

10 

( 2.1) 

r-------·---·-· .. ···--·-------------

noBTOpHO npHM9HHH MaToa 

~-I 1Ppol5exayca, anH Ma'rpHilbl "' 

MaTpHna I 88 - aaaroaanbHa 

i-· -'~~ ... -L~~-). 

nocneaoeaTenbHoro paa6HE 

nony'IHM, BOCTIOnb30B8Bm 

H ee ol5pamexae ae npeac 

M2 I N2 
I 

rae K2 =(M-D 2 I8~
1 1 

-1 ~-1 
L2 =-K202I88 • M2=-"'aa Da K2 • -1 -

N 2 = I88 - I88 

nanee BOCTIOnbayaMCH <flopManbHbiMH onep8IlHHMH Haa M8TpH 

-I ! I 88 J -I [ 1 ] ! I a 8 l 0 0
2 I88 °8 = 0 I88 I 88l 0 = -~ --~-0-. 

K-1 
2 =M-02 Ia-;_lo8 =!-:~~-~-:~~) 

I I ' 
21 1 I 22 

T.e. K:a COBnaaaeT C MBTpHilea M-l ( 2.0) 
1 

ecnH 6bl B M~ 

(1.9) B neeoA eepxaeA KneTKe oTcyTCTBoBana ao6aBKa I
88 

nepb o6oaHa'IHTb 

K .. (I -I I- 1 I )- 1• L =-K I I- 1 
1 11 12 2 2 2 I ' t ' 12 22 

To MaTpana K2 npHHHMaeT Baa: 

K2 

I 
I 

K I : Ll 

=•------,-------------
T I -1 -1 

L I I I 22- I22 I21 L I 
I 
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y M8TpHU8 I 22 pa3M9pHOCTH [ n -1, D -1 ] gsngeTcH aHaroHanb-

e o6pallleHHe He rrpeacTaBnHeT Tpyaa. BocrronbsoBaBlllHCb 
·. /5/ M-1 

H ~po6eHHyca ,anH rrony~HM 

K -I -K ... 1 I I -I 
12 22 

---------t-------------------
-I-II ((""I I I-1 +I ~. K-1 I I-1 

22 21 I 22 22 lll 12 22 

(( I+ I )-I I- 1 I ). 
II 33 · 12 22 21 

( 2.0) 

pHuy I ( 1.8) Terrepb sarrHllleM c Hcrronb30BaHHeM MaTpHUbi M 

neayrollleM BHae: 

M 
I88 

0 ______ __, ____ _ 
I 

;3 I O I I38 

I I 

8~HM 

I 
' 88 

'0 ) T ,D 

.,.;. 

8 

I 

M I D 
2 

-----1----
D 8 I I 8a 

I 

"' ( I 88 '0). 

10 

( 2.1) 

nosTopHo rrpHMeHgg MeToa rrocneaoaaTenbHoro pas6HeHHg Ha xneTKH 
~-I 

~po6eHHyC8 1 ang MaTpHUbl -" IIOIIY~HM 1 BOCIIOnb30B8BlllHCb TeM, ~TO 

MaTpHua I 88 - aHaroHanbHa H ee o6pameHHe He rrpeacTaBngeT Tpyaa 
I 
I 

K 2 l L2 
- ----,- - ---

M2 I N2 

... 
I-1 

( 2.2) ( 
-1 -1 

rae K 2 "'M-0
2 

I 88 0
8 

) , 

-1 -1 
L2 =-K2D2I88 • M2"'-!88 08 K2 • N2 

-1 -1 

I88 - I8a 08 L2 

,llanee BOCIIOnbsyeMcg <jlopManbHbiMH OIIepauHgMH Han M8TpHU8MH 

_ 1 [ I 88 ] -1 [ 1 ) [ Iss I o l 0 2 I8s 0 8 "' -
0
-- Iss I asl 0 "' -~ --~-O-- ' 

K- 1 =M-D I- 1 D 
2 2 38 8 -1- !c c-!- !c~ ]. 

I2t I Iu 

T.e. ~ cosnaaaeT c MaTpHueA M-1 ( 2.0), ecnH 6br B MaTpHue M 

(1.9) B nesoA sepxHeA xneTKe oTcyTCTBosana ao6asxa I 88 • EcnH Te

nepb o6osHa~HTb 

K =(I -I I-
1 

I )- 1· L =-K I I- 1 
I It 12 2 2 21 ' I I 12 22 

To MaTpHua K2 rrpHHHMaeT BHa: 

K:a 

. I 

I 

' K I • Ll 
I =•------,-------------

T 1 -1 -1 
L 1 I I 22- I22 I21 L I 

I 

11 



I' 

! I 
I 
I 

--

A.aanorH~HhlM o6paaoM, Terrepb Y*e aocrronbaoaaawHcb rrocneaHHM 

rrpeacTaane.aHeM amr K 2 , Mbi rrony'IHM Bbipa*eHHsr ansr MaTpHu L 
2 

M 2 I N2 

M =-[K ,L ]; 
2 I I 

L K 
2 =-r-~1 . L: 

N 2 = [ I~! + K I ] ' 

ITOCKOnbKy K 1- CHMMeTpH~ecxasr. 

l1TaK, MO*eM 38ITHC8Tb OKOH~aTenbHbitl: BHa BeCOBOtl: MaTpHUbl (KO

BBpHBUHOHHBSI H BeCOBBSI MBTpHua ITpHBOaHTCSI ansr CpBBHeHHSI BMeCTe) 

I= 

rae 

I 

III+Iaa: Il2 I aa 
I I 

- - - - - - 1" - - - -1- - - - -
I I 

I21 I I22 I 0 
----- _J_-- _I_----

I I 
Ia3 0 Iaa 

-1 
K=(I -I I 11 12 22 

I -1 
21 ) 

I-~ 

(2.3 ), 
I 

K 1-KI12 I~~ 1 -K 
I 

______ l _______ L _____ _ 

I 
-1.-. I -1 I ~ -1~ -I~2221K I22 + R '"'".a2 ''2t K 

I 1. ----- -~--- -.----,-: ~---
-K 1 K I I -I r I + K 12 22 33 

-1 -1 
R= I I KI I 22 21 12 22 

Terrepb MO*HO rrony~HTb SIBHbitl: BHa KBaapaTH~HOtl: <f!opMbi B ITOKaaaTene 

axcrro.aeHTbi pacrrpeaene.aHsr ( 1. 7) ansr cnytfatl:.aoro aexTopa W 

12 

T -1 T T -1 T 
W I· ~ =L\ Y I K I L\ Y +L\ I I22 + R IL\ + £ I~ 

T -1 T T 
-2L\Y IKI12 I 22 IL\ -2L\Y IKl £ +2L\ II 

rae MaTpHUbi K H R orrpeaeneHbi Bbiwe. 

l1TaK, Hatl:aeHa KBaapaTH~HaSI <fJopMa ( 2.4) 
0 

C001 

pHaUHOHHOtl: MaTpHue _l - rronHolt KOBapHaUHOHHOlt ~ 

reoMeTpH~eCKOtl: peKOHCTpyKUHH KHHeMaTH~eCKHX rrapc 

*eHHbiX ~acTHU Tsr*enee aneKTpoHa. TeM caMbiM saxe 

<f!YHKUHH pacrrpeaeneHHsr ycnoBHbiX aeposrTHOCTetl: P( 

B aanbHetl:weM 6yaeM paccMaTpHBaTb rronHyiO <P: 

6Hsr (1.7) c xaaapaTH~Hotl: <f!opMotl: (2.4) a rroxaaaTen 

B aaxniO~eHHe aaTop 6naroaapHT H.H. foaopy.aa 

ITOCTOSIHHOe BHHMaHHe K pa6oTe H rrone3Hb!e 06cy*aeH 

poaa, r.A. Ococxoaa, B.D. )f(HryHoBa aa rrone3Hble COi 

n H T e p a T y p a 

1. LA. EMenbsrHe.axo. DperrpHHT OHHH, P 10- 5279, 

2. B. PoccH. '-laCTHUbi 6onbWHX a.aeprHtl:. fHT n, MocK 

3. T. A.aaepco.a. BaeaeHHe B MHoroMepHbitl: cTaTHCTH~e 
Mocxaa, 1961. 

4. A.K. <f>aaeea H B.H. <f>aaeeaa. Bbi~HcnHTenbHbie Me' 

anre6pbi. <f>HaMaTrHa, Mocxaa, 1960. 

5. <f>.P. faHTMaxep. TeopHSI MaTpHu. Hayxa, Mocxaa, l 
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orHqHbiM o6pa30M 0 Terrepb Y*e BOCITOnb30BaBWHCb rrocneaHHM 

ans: K 2 , Mbi rronyqHM Bbipa*eHHs: ans: MaTpHU L 2 

-[K ,L ]; 
1 1 

I~~+ K 1 ], 

K1 
L2=-[LT 

1 

K 1- CHMMeTpHqecKas:. 

MO*eM saiTHCaTb OKOHqaTenbHbiil: BHa BeCOBOil: MaTpHUbl ( KO

HaSI H BeCOBaSI MaTpHUa ITpHBOaSITCSI ans: cpaBHeHHSI BMeCTe) 

I ' I . I 
33 I 12 I 88 

I I 

- - - 1" - - - -1- - - - -
I I 
I I I 0 
I 22 I I-~ 

------------1 
0 I I38 

-1 
(I -I I 

11 12 22 
I -1 

21 ) 

(2.3 ), 
I 

K 1-KI12 I~~ 1 -K 
I 

______ l _______ l _____ _ 

I 
-1... I ~- 1 I ~- 1~ -I~2.2.21K ~22 + R "ii2 ""2t K 

I I ----- -~--- -.----,-: ~---
-K 1 K I I - 1 1 I + K 12 22 38 

-1 -1 
R = I I 22 21 K I 12 I 22 

*HO ITOllyqHTb SIBHbiil: BHa KBaapaTHqHOil: !jlopMb! B ITOKa3aTene 

hi pacrrpeaeneHHs: ( I. 7) ans: cnyqail:Horo seKTopa W 

12 

.. 

T~-1 T T -1 T -1 
W ~· \\ =L\Y IKIL\Y+L\ {I22 +RIL\+c {I 33 +Kic-

T -1 T T -1 
-2.:\Y IKI 12 I 22 IL\ -2.:\ Y IKI t +2L\ II 22 I 2-1 Klc, 

( 2.4) 

rae MaTpHUhi K H R orrpeaeneHbi Bbtwe. 

11TaK0 Hail:aeHa KBaapaTHqHaSI !jlopMa ( 2.4) 0 COOTBeTCTBYIO!IlaSI KOBa-

pHaUHOHHOil: MaTpHUe ~ - rronHOil: KOBapHaUHOHHOil: MaTpHue rrpouecca 

reoMeTpHqecKOH peKOHCTpyKUHH KHHeMaTHqeCKHX rrapaMeTpOB ans: saps:

*eHHblX qacTHU Ts:*enee aneKTpoaa. TeM caMbiM saKoaqeno rrocTpoeHHe 

!jlyHKUHH pacrrpeaeneaHs: ycnoBHbiX sepos:TnocTelt P ( Y I 8 , L). 

B aanbHeiiweM 6yaeM paccMaTpHBaTb rronHyJO !jlyHKUHIO rrpasaorroao-

6Hs: ( 1. 7) C KBaapaTHqHQH !jlopMOil: ( 2.4) B ITOKasaTene 9KCITOHeHTbl. 

B saKnJOqeHHe asTop 6naroaapHT H.H. fosopyna, l1.H. CHnHHa 3a 

ITOCTOSIHHOe BHHMaHHe K pa6oTe H rrone3Hble 06Cy)!(aeHHSI 0 a TaK*e 8.11. Mo

posa, r.A. OcoCKOBa, B.n. )i(HryHOBa sa rrone3Hble COBeTbl. 
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