Ipuioxenue 1
BEIBOJI aIIOCTEPHOPHOIi ILIOTHOCTH BeposiTHOCTH p(X,, | Y/)

Paccmorpum ATIB p(X{|Y[)), rae:
— Y =[y,...y,]- BbIOOpKA HE3aBUCHMBIX HAOJIOICHUIA;

—  X§ =[X,...X,] - BekTOpHas MapKOBCKas TOCICI0BATEIBHOCTb.

Cornacno ¢popmyse baiieca:

POXE, YY) = pOXE YY) - pOYS) = p(Y [ X)) - p(XE)

K [k p(Ylk |Xf) p(Xf)
XY =
p( 1| 1) p(YT)

p(xk |Y1k) :Cl'p(Ylk | Xf)-p(xlf);

1)

T.k. p(Y)) — He 3aBucHT OT X}, BBEJIeM HOPMHPOBOYHYIO KOHCTAHTY c,

PO 1Y) =¢,- p(Yf | XT) - p(XT); (2)
[To ycnoButo 3agauM OTCUETHI IlIymMa HAOJIOACHUNW HE3aBUCUMBI.

CrnenoBaTenbHO, Y, 3aBUCUT TOJBKO OT X,, U HE 3aBUCUT OT Y,..Y, U X,..X,.

Takke MOXHO CKa3aTh, UTO Y,..y, HE 3aBUCAT OT X,, NPU YCIOBHH, 4TO
M3BECTHBI X,..X, . Torma p(Ylk |X'1‘)= P(Ya|%,) P(Yar-¥i|Xz-X, ). Tpomomxas

aHAJIOTUYHBIE PACCYKACHUS LI Y,...y, MOXHO 3aKIIOYUTh, YTO:

k
POV IX)) =T ply; Ix)); (3)
j=1
I'ne p(y i | X J.) — OJIHOIIIAroBast PyHKIIMS TPaBIOTIOA00HS.

VuuteiBass 10, 4to X — 3T0  BeKTOpHas  MapKoBCKas

IIOCIACA0BATCIIbHOCTD.



p(Xf) = p(Xk |X1’X2"'Xk—1)' p(Xl’XZ"'Xk—l):

= p(Xk |Xk—1)' p(X1’X2“'Xk—1):

(4)
= p(xk |Xk—1)' p(xk—llxl’xz"-xk—z)' p(xl’XZ"'Xk—Z):
= p(xk |Xk—1)' p(Xk—l | Xk—z)' p(Xl,XZ...Xk_2)=...
[IpooIuKast aHAIOTUYHBIC BBIKIAIKH 10 X, , TOIYIUM:
o
p(xl):H p(Xj |Xj—1); ()
)
I'me p(x;|x,,)— miotHocts BepositHocTH (IIB) mepexona.
B HayanbHBII MOMEHT BpPEMEHU p(X1|XO) =p(x), rae p(x) -
anpuopHas [1B.
Boipazum ATIB p(X!|Y,) ¢ yaerom ypasuenwii (2),(3),(5):
k k k
p(Xl|Y1)201'Hp(yj|Xj)'p(lexj—1); (6)
)

OpHowarosast (yHKUHs MPaBIOMOA00KMsA B mpaBoil 4dactd  P(y;|X;)

(dhakTHYECKH 3aJ1aHa MOACNbI0 HabmoAeHU. [IIOTHOCTh BEPOSITHOCTH TIepexoia

MapKOBCKOro —mpomecca  p(X;|X;,) (axkruueckn 3aqaHa AMHAMUYCCKH

ypaBHeHHeM. KoHcTaHTa ¢, MOXKET OBbITh IOJIyu€Ha M3 YCIOBUS HOPMUPOBKU

M3 cBoiicTBa corjtacoBaHHOCTH coBMecTHOU [1B:

p(x[¥!)=
= [ | [ ] (XX Y )Xl dX, d X =

v-1Xy41

(7)
= [ (XY Jaxtox

v-1 ok
Xl Xv+1

[Moacrasum (6) B (7) monyuwnm ypaBHenue 1t AIIB p(xv

v):



k
p(x Y )=c [ [ TTp;1%): pOx;Ix; )Xt d X =
XKy I
v—1

=, [ TTpty;1%)- px; 1x;)d X (8)

xyt =l

k
A TT POy %) pOx; 1% ) d X

k j=
X<, j=v+1



Ipuioxenue 2
BbIBO peKYpPEHTHOI0 YPaBHEHUS AJIA IBOJTIOLMH allOCTEPUOPHOU

!)

W3 cBoiicTBa corilacoBaHHOCTH coBMecTHOH [IB u monb3ysch (3) MOKHO

IVIOTHOCTH BEPOATHOCTH p(Xt

3aI1nuCarTh.

p(xt 1 ): _[ p<XﬂY1k)dX1H:C' Iﬁp(yi‘xi)p(xi‘xil)dxr_lz
—c. j p(X, xv_l)ﬁp(yi\xi)p(xi\xi_l)dxlv‘lx 9)
Xp(yv Xv)' ﬁ p(yi‘xi) p(xi‘xifl)'

i=v+l
[IpenmonokuM, 4YTO Ha TpeapaylmieM Imare Obuta monmydeHa [IB
k-1
p(val

BBIPA)KCHUH, 3alIMIICM:

Ylk_l). Menss COOTBCTCTBYIOINMEC MHACKCHI B TOJIBKO 4YTO ITOJIYYCHHOM

p(X|Ye

“P(Yea vl)Hp( %) p(xi[x..)

C npyro#t ctopossl, B (9) MOXHO B35Th BHELIHHM HHTErpal mo X, ,,

(10)

BHYTPEHHUHUE — TI0 X;...X, ,-

A%



p(Xt‘Ylk):c-p(yv\xv)-iﬁlp(yi\xi)p(xi\xi_l)x
<J [ p0a )T TR(y% ) Pl 1 )ax; dx, =

-1
Xy X:‘l/‘2 i=1

‘ 11)

x,)- [T p(yilx ) p(x/x:)x

i=v+l

=c-p(y,
v-2
x| 06 p(Yaaler) | o) TTR(vilx ) (il 0 )d X2 dx,

Xy-1 XI_Z =

N3 (10) MOXHO BBIPAa3UTh HHTETPAIT:

.[ p(Xv—l‘Xv—z)ﬁ p(yi\xi) p(xi‘xi_l)d XI_Z _

X2 i=1
(X i%) (12)

Cl'p(yv1‘Xv1)']:jp(yi‘xi)p(xi‘xi1).

[Moxcrapmnss (12) B (11) momyaum (tae ¢, =c/ ¢,):

(13)




Hp( X ) p(xilx, )-
Hp( X ) p(xilxis)

p(xt_i\vlk Yo 1:

b e )

Xy-1

=c,- p(YilX ) P (XX ) I p(XEj‘Yl"‘l)dxv_l,

Xy-1

=6 'p(yv‘x )

PexyppeHTHOE ypaBHEHHE 1y sBosmonun ATIB p(Xt‘Ylk ) ;

p(XS‘Ylk):Cz 'P(Yk‘xk)P(Xk‘Xk—l)' _[ p(xxljj‘Ylk_l)dXv—l’
14
p(x,¥2)= | p(X:[¥i )t o

k
xv+1




Ipuiaoxenue 3
BbIBO HTOrOBOIO AJTOPUTMA /LISl HAXOK/IEHHsI OLeHKH X'

Perum ypaBHenuss (14) s mepBoro u Broporo MomeHta AIIB

p(X¢

Ylk). JUIst  3TOro KOHKPETH3UPYEeM BHUJl PACHIUPEHHOrO0 BEKTOpa

COCTOAHUA:

Xy =\ (15)

AIIOCTEPHOPHYIO TUCIEPCUIO JAHHOTO BEKTOPa 0003HaunM Kak Dy, .

ATIB p(Xt‘Ylk) SBJISIETCS TAYCCOBCKOM (yHKITUEH:

p(X!

V)= exp{—%(xi - X )T Dy (X - Xk)} (16)

1
(2n)" \/det(Dx,k)

rie L=N -(k -V +1) - Pa3MEPHOCThH BEKTOPA COCTOSIHUSA X5 .

1

(2n)"" \Jdet(D,)

(Y% )= eXp{—%(yk —Hx, )T Do (Vi = Hix, )} (17)

p(xk|xk—l) - EXp{—%(Xk h ka—l)T D~ (% - FXH)} (18)

(ZTC)NIZ det ( Da)

k-1
st HaXoXaeHUs j p(Xv_1

Xy

Ylk‘l)d X,, MOXKHO BOCIOJNB30BATHCS

CJICAYIOMMMHU MaTEMAaTHYCCKUMH COOTHOIICHUSMM



+fexp{—xTAX +b'x + c} dx =

- 1 (19)
= exp{—bTA‘lb + c}
det(A) 4
T
¢ 1IX|' R Ry
L { 2ly| Ry R, y}
n (20)
2™ 1 _
B det(Rxx)exp{_EyT(RW_Rl—yRXiRXy)y}
+ooexp 1 XT Rxx ny X dy—
% 2yl Ry Rylly
. (21)
2'm 1+ 1T }
= |———=exps—=X (R, R, R /R, JX
det(Ryy) p{ 2 ( ooy Xy)
B (20) npuMmeHsieTcs NOACTaHOBKA (th—)A(ij)—) 3 [T
y
A _ sk — — RXX RX
(val_val)_)X’ (Xt 1_Xt 1)_)y’ Dxl,k—l_) R;I(—y Ryi
exp{—;(xt‘l _se) A (X x:—l)}
.[ p(xtj Ylk_l)dxv‘lz L-N _L1 (22)
. \/2 " det(Dy,, )det(R,,)
rae A=(R, -RIR,R, ).
[Moncrasiss (19)-(21) B (14), mostyuum, 4TO C OJHON CTOPOHBI:
1 ANT .
In p(Xt Ylk):CS _E(Xt _Xt) Dxl,k(xt _Xt) (23)

C APYTrOW CTOPOHBI:



In p(Xt

1 _
1 ):Ce _E(YK —HX, )T D, 1(Yk —HX, )~
1 _ 1ioa k)T 4 ke
_E(Xk ~Fx,,) D, (X, - ka_l)—E(Xt to X 1) A(X'j P XK 1).
[TpupaBuuBas (23) u (24) mony4um:
(X< = X4) D3 (XE=XE) =, +(y, —Hx, ) D (Y —Hix )+

( - FX, 1) - (X - FX, 1)+(Xkl—)A(kl)TA(Xkl—)A(kl)=

=c,—2y, D, 1H X X H D H X + X, DX, + %, FTD X —

%I D. X, ~ %, D, X, +(X) Axt-l—z(xt-l) AXK,

IlycTs:
k
X, =€ X{, rae C, :|ON><(L—N) Il
k
X1 =C 4 X|, THE C, 4 :|ON><(L72N) Iy Ol
Xt =c X" rmec, =|l 0
v TOA TR L =1 NNy Yi-nxn |2

Torna:

(X = %) Dy (XE = X¥) = ¢, ~2y,'D, H,e, X +
(X) ¢ [H, D, *H, +D. *Je, X" -

~(X4) ¢TD. Fe X —(X4) ¢, FTD, e X +
(X4) e, TFTD, R, XE +(XE) ¢, Ac, X - 2 5(5-1)T Ac X* =

2y e+ (%) e K

X (xk)T ckT[HkTDn—lHk +Dg-1]ck +¢,'F'D,'Fe,, + o
" +¢,Ac, -¢"D, 'Fe,, —¢,, F'D,. g, ’

= (X4) D3 XA 2(XE) DX+ XEDE X

U3 (27) cnenyer, uTto:

(24)

(25)

(26)

(27)



D¢, =¢[H,'D,"H, +D, " |¢, +¢,,'F'D, "Fe, , +

T Tn -1 TR -1
+c, Ac,—¢, D, Fc,,—¢,, F D, ¢,

A T A T

(X) D;{k:(ykTDn—lchk+(x5-l) ACV), (28)
~ R T T

Dxl,kxt:(ykTDanka"'(th) ACV) ,

X4 =Dy, (c,"H, "D, Yy, +¢,JAX?).

V_

Jlns y06CTBa M3M0KMM HTOTOBBIA AITOPUTM HAXOKIEHHS OLEHKH X'

IIOJIB3YACH OJIOYHBIM MMpcaACTaBJICHUCM BCKTOPOB U MATPHII.

1. BBoauTcs pacliMpeHHbIA BEKTOP COCTOSHUSA
X =

v

T T .
X, ...Xk‘ pasmepHocThi0O L =N -(k —v+1) C MaTpuleu

anocTepuopHsIx nqucnepeun D, , pasmepHocTBIO L X L .
2. OOparnas wMatpuna gucnepcuii Ha (K—1)-m 1mare
IpEeACTaBICTCS B BUE OJIOUYHONM MaTPHUIIBI

1 Rxx ny
Dy =~ , rie R, — Marpuna pasmepHoctd N x N,
’ RXY RW
R, — wmarpuna pasmeproctn (L—N)x(L-N), R, - marpuna

pasmepHoctd N x(L—N).
PaccunteiBaercs maTpuia

A=(R,-Ri R R, ). (29)

3. PaccuuThiBaeTcs Marpuiia anoCTEpUOPHBIX AUCIEPCUN Ha
mrare K

D_]_ _ A 0(L—N)><N
Xk 0
Nx(L-N) NxN
O(L72N)><(L72N) 0(L72N)><(2N)
+ F'D, 'F —F'D,*

Oenpeny D¢ F [HkTDn_lHkJrDé_l}

4. PaccUMTBIBAETCS MCKOMas OIEHKa X' C HCMOJIb30BAHHEM

OILICHKU ij Ha NpeAbIAYIIEM IIare:

\%



A

Axk—l

X*=D,, -
’ ! HkTDn_lyk




arare.

IIpunoxenue 4
BbiBOA BhIpa:KeHMIl 1151 HAXO0KICHUSI HCHOPMHPOBAHHBIX

Yk

v+1 )

IUIOTHOCTEH BeposiTHOCTH P(X, | Y, ™) 1 ,B(xv

v -1
I1B skcTpanoanpoBaHHoOu oLeHKH pP(X, | Y, ™).

N3 cBoricTB MapkoBCKOTO Iporecca:

p(X,) = [ P(X, [%,)P(X,)dx; (30)

Bocnonbe3yemcs atum cBocTBoM uts [IB skcTpanonupoBaHHOM OLICHKH:

pOX, 13 ™) = [ PO, Xy 1Y )X, =

e . (31)
= [ PO 1%, Y ) POX, 4 1Y )X,
T.k. X, HE 3aBUCHUT OT BBIOOPKHU Y, ™, TO:
PO, 1Y, ) = [ p0X, 1%, 1) POX, 4 1Yy )X, o (32)

Ime: p(x,|x,,)— IIB mepexoma, p(x,,|Y,")— AIIB Ha npeasiayiiem

[ToncraBum nosyuusiunecs Beipaxenus B AIIB f)(xv|Y1V ) ;

PG|V )= POy, 1%,)] POX 1%, ) PO, | Yy ), (33)

Teneps  paccMOTPUM f)(xv‘Yvkﬂ). HeHOpPMUPOBAaHHYIO — ILIOTHOCTh

BCPOATHOCTHU BEIIMYUHBI X, , IIPU YCIIOBUH, YTO U3BCCTHBI Ha6J'IIOI[€HI/I${ YooY

MOJKHO IIPCACTAaBUTDb KaK:



p(x, IV j TT ey, 1x))- PO 1, )X, =
—oo J=v+l
—j P, %) | PO I%,4)- [T ey, %) px, 1%, ), X =
X & j=v+1 (34)
= j p(yK |XK) .[ p(XK |XK71) ’ p(y;cfl | Xk‘*l) :
K k-1 - g
[ PO alxc)- TT POy, 1%,)- pOx; 1%, ,)dx,dx, dX3;
X J=vil
PaccmoTpum otaensHO uHTerpan dX 7 :
[ pOalx): [T p(y, 1%,)- pix, I, )dxE =
le j=v+l
= XJ p(XK—l | XK—z)' p(yk—Z |Xk—2) ’ (35)
. k-3 k3.
[ P 1% ) TT POy, %)) - pOX 1%, 4 )dx, ,dXE;
X\ J=vil

O603Ha4nM BBIpaXkeHue, Mo uaTerpanrom dX* ? kak HCHOPMHUPOBAHHYIO

ycaoBHyo [1B:

PO | YT X,) I D%, 1%, ) T Py, 1%,)- p(x, [, )aX<2: (36)

k-
Xv j=v+l

Torna, oquH 13 MHOXKHUTEIEH B MIPABOM YaCTH MOKHO 0003HAYHTH KaK:

_ k-3
P, 1 YESX) = [ PO 1% 0)- [T POy, 1%,)- pOx; 1%, )dXES; (37)
X j=vil

MoxHo 3amucaTh 00y (Gopmyly Ijisi HEHOPMHUPOBAHHON YCIOBHOM
I1B:
Hnsa i3[2,k —v]:



. ) v+i-1 )
PO YA X) = [ PO 1) T POy, X)) O Ix )dX
Xt j=vil
Torpa s mwara | =2

E(Xv+2 | Yv+1’ Xv) = J p(XV+2 | Xv+l) ) p(yv+1 | Xv+1) ) p(Xv+1 | Xv )dXv+1;

Xy

Jns mara i =(K-v):

_p(Xk 1Y X,) = J. POy [ %y 4)- p(yk—1|xk—1)'_p(xk-1 1Y X, )dx,

Xk-1

P

X,|YE1) = [ Oy, %) PO | YIS X, )ax,

(38)

(39)

(40)

Bripaxenus (39)-(40) mo3BONSIOT pEeKyppeHTHBIM 00pa30oM HaXOIUTh

dynkmmio p(X, | YS!, X,), KoTopas Ha TWOCIEJHEM IIare JaeT HCKOMYIO

v+l

IUIOTHOCTb BEPOSATHOCTH f)(xv

Y\t(+1 ) )



Ipuioxenue S
IHony4yenne BbIpaKeHHs J1JI HCHOPMHPOBAHHOM YCJIOBHOM

v+i-1
|'Y X,) ¢ yuerom I'ayccoBa

v+l !

IJIOTHOCTH BEPOSITHOCTH P(X

v+

pacupeneinenus IIB Bxoasiiuux B ee cocras

Yv+i—1 XV) .

Vi | v+l !

Henopmuposannas ycioHas [1B p(x
3anuineM BBIPOKEHUS I TUIOTHOCTEH BEPOATHOCTH BXOMISIIMX B

Y x,) npu i=2 ¢ yderom

v+i| v+l !

HEHOPMHUPOBAHHYIO yCIIOBHYIO [IB _p(x

["ayccoBa pacnpenencHus, 00yCIOBICHHOTO IITyMOM HaOIIOICHHS.

s i =2;
Pl YeaX) = [ Pea %) PO %) P0G XD,y D)
P(X.., X, )= 1 exp{—l-(x ~Fx_..)'DA(x.., —Fx )}'
v+2 v+l ZTEN/Z det(Dé) 2 v+2 v+l S v+2 v+l/ (?
P(X,. |X,)= 1 exp{—l-(x -Fx )'D.A(x. ., —Fx )}'
v+l 1y ZRN/Z\/M 2 v+l A% S v+l v/ [ (42)

1 1
X,..)= expe—=- (Y., —Hx_.) D (y.,, —Hx )t
p(yv+1| v+1) 27'EM/2 (det(Dn) p{ 2 (yv+l v+l) n (yv+1 v+1)}

I'me: N — pa3amMepHOCTh BeKTOpa coCTOsSIHUA X, M — pa3MepHOCTh BEKTOpa
HaOJIFIOACHUH .

[ToncraBum ypasuenus (42) B (41):

_ 1 ~
p(Xv+2 | Yv+1’ Xv) = C2 ) I [exp{_i ) [(XV+2 - FXV+1)T Dil(XerZ - FXV+1) +

+(Xv+1 - FXV )T Dgl (Xv+1 - FXV) + (yv+1 - HXV+1)T D;l (yv+1 - HXV+1)]}dXV+1]; (43)

1

loe: C, = ;
2 2n(M+2N)/2\/2,det(D&).det(Dn)




Packpoem ckoOku B ypaBHeHuu (43):

( v+2 FXV+1) D (Xv+2 - FXV+1) =

(Xv+2 (FXV+1) D_l)(XerZ o FXV+1) = (44)
= Xv+2Dg1Xv+2 Xv+2D 1FX (FXV+1)T Dglxwz + (FXV+1)T DglFXw—l;

( v+l FX ) D (Xv+1 - FXV) =

= (XD = (FX,)' D)(X,,s —FX,) = (45)

= X340 X, = X1, D Fx, = (Fx,)' DX,y + (FX,) D 'FX;

v+l v+l

(yv+1 - HXV+1)T D;l(yvﬂ - HXV+1) =
= (yI+1D;1 o (HXV+1)T Dﬁl)(ym o HXV+1) = (46)
= y1+lD;1yv+l - yI+1D;lHX (HXV+1) D 1yv+l + (HXv+1) D_lHX

V+1’

Bce cnaraembie B popmynax (44)-(46) conepxanmye X, U He cofiepKamye X, :

(47)

v+2 v+1’

~Y1aDa HX = (FX,) DX, = X(,, DL 'Fx
Bce cnaraemsie B popmynax (44)-(46) He conepxamme X, ¥ CoAeprKaIue XV+1

_(Hxv+1)T Dglywrl - Xv+1D lFX (va+1) D_lx

(48)

v+2’

.
Bce crnaraemele B popmynax (44)-(46) comepxamme X, ¥ copepxkanme X, ,

v+1

(HXV+1) D 1HXV+1 D X v+1 + (FXV+1) D 1FX (49)

v+1 v+1’

;
Bcee cnaraemple B popmyiax (44)-(46) He conepkamme X, ¥ He coueprKamme X, ,,

v+1

y1+lD;1yv+l + (FXV )T D lFX + Xv+2D§ Xv+2’ (50)

[MoncraBum hopmyist (47)-(50) B (43):



_ 1
X,) = '
P(X,.2 | Vit X)) 2n<M+2N)/2\/2.det(D§)-det(Dn)

j exp{—— [X!,,(H"D;"H + D" + F'D;'F)x

—2(HTD’1y oyt D’lFx + FTD’lxM)T X, +
+(y! Dy +(Fx,) D; 'Fx, +x,,D; XV+2)]}dXV+1

v+2

v+l - (51)

Hanee Bocrionbzyemcs hopmysioi (0e3 T0ka3aTeabCcTBa):

J' exp {—xT Ax+b"x + c} dx = - tjzA) exp {% b"A™b+ C}; (52)
€

BbIpazuM cnaraembie MO DKCHOHEHTOH W3 JieBoM wactu ¢opmynsl (52) B

COOTBETCTBHUH C (bopMynoﬁ (51)

—X"Ax=-X' (H D,'H +D;" + F'D;'F)x

v+1 v+1’

b'x=(H'D,'y,, + D, 'Fx, +F'D;X,,,)" X (53)

v+l v+1’

(yv+1D_lyv+1+(FX ) D_lFX +X D Xv+2);

v+2

Bocnonb3yemcs neBoii gacthio hopmyisl (52) u moacrasum B ypaBaenue (51):
P | Yy X,) = 2041202 (2. det(D, ) - det(D, ) 2 -
-det(H'D,'H + D;' + F'D'F) ™.
-exp{% [(H'D;'y,,, + D 'Fx, +F'D'x,,)" - (54)
-(H'D,'H+D_" +F'D;'F)™-
~(¥ 1Dy Your + (FX,) DIFX, +X],,DX,,0)1}

v+2

Yy X)) npu i =2:

v+|| v+l !

[Tonyurm HEHOpMUPOBaHHYIO ycimoBHYO [1B p(x

B( v+2 | +1’X ) C eXp{—[(H D_lyv+1 + DglFXv + FT Dglxw—Z)T )
(H'D;'H+D;*+F'D;'F)*-(H'D,'y, , + D'Fx, +F'D;x,.,) - (55)
n v+l & tv+2
(yv+1D yv+l + (FX ) D_lFX + X D Xv+2 )]}’

v+2



Toe: C, =222 (2. det(D,) - det(D,)) 2
.det(H'D,'H + D' + F'D;'F)™;

O003HaYNM:

D,,, =H'D;'H + D" + F'D;'F;

MV+2 = HT D;]-yv+1 + DglFX\,r
56
Sv+2 = y1+1D;1yv+1; ( )
R..,=(Fx,) DglFXV;
[ToncraBum (56) B ypaBuenwue (55):
_p( Xov2 | v Xy ) C exp{_ [(FT Di w2 T I\/IerZ)T ) (Dv+2)_1 ‘ (57)
(FT Dé’; Xv+2 + Mv+2) (Xv+2D Xv+2 + Sv+2 + Rv+2)]};

3anuiieM BBIPAXKCHUA IJIA IJIOTHOCTEH BCPOATHOCTH BXOIAIIUX B

Y x,)) mpu i=3 ¢ yderom

v+|| v+l !

HEHOPMHUPOBAaHHYIO YyciioBHyO [IB B(X

["ayccoBa pacnpenenienus, 00yCIOBIECHHOTO TyMOM HaOIIOICHUS.

Hos 1=3;
Pl = | BOCslX.) Jﬁlp(y 1X,)- PX, 1%, )X 2 =
=XI Py 1X02) - P,z [X,12) (58)
| P0G 1) P 1X) - PO X, )AXE =
= | +p(xv+3|xv+2) PO,z 1X02) P | Yo X)X,

1 1
X .|X..,)= exps ——-(X D X .—FX :
p( v+3| V+2) 2TCN/2 det(Da) p{ 2 ( v+3 v+2) ( v+3 v+2)} (59)



1 1
X..,)= exp—=- ~Hx_.,)'D* —Hx_.,) ¢
p(yv+2 | v+2) ZTEMIZ det(Dn) p{ 2 (yv+2 v+2) n (yv+2 v+2)}

[ToncraBum ypaBuenus (57) u (59) B ypaBaenue (58):

B(Xv+3 | Y\:/:127XV) = J. p(Xv+3 | Xv+2) ’ p(yv+2 | Xv+2) ' B(Xv+2 | Yv+1’ Xv)dxv+2 =
1 -
= C4 ) I eXp{_E ’ [(Xv+3 - FXV+2 )T Dal(st - FXV+2) +
Xy+2 . (60)
+(yv+2 - HXV+2) Dn (yv+2 - HXV+2) -

_(FT Dglxv+2 + I\/Iv+2 )T (Dv+2)_1 ) (FT Dglxv+2 + M v+2) +
+ Rv+2 )]}dx

T
v+2

-1
+(X,, 207 X, +3

v+2 v+2?

Toe: C, =2r"2"=3M"2 (2. det(D,)- det(D,)) ™" -det(D,,,) %
Packpoem ckoOku B ypaBHeHuu (60):
v+3 va+2)T Dgl (X - FXV+2) =
= (XI+3Dgl o (FXV+2)T Dgl)(xv+3 o FXV+2) = (61)

= XT DngV+3 - XT DglFXwZ - (FXV+2 )T Dglst + (FX )T DglFX )

v+3 v+3 v+21

(x

v+3

v+2

(yv+2 - HXv+2)T Dgl(ywz - HXv+2) =
= (y-vr+2 D;]- - (Hxv+2)T Dgl)(yv+2 - HXV+2) = (62)
)T D;lHX .

v+21

= y1+2 Dglyv+2 - y\Tz+2 DﬁlHsz - (HXv+2)T D;lyv+2 + (HX

v+2

_(FT D;X + Mv+2)T (Dv+2)71(FT D;sz

v+2 + Rv+2) =

= (_Mv+2T (Dv+2)_1 - XI+2DQ1F(DV+2)_1)(FT Dglx

a2 +M_ )+
+(X],,D:'%,,, +S
+M )+
w2 TSy TR )= (63)
=-M,,,' (D,,,) "M, —=M,,," (D,,,) "F' DX, -
—X,..DF(D,..)"M,,, =X, ,,D'F(D,,,) "F' DX, +

v+2
+S. .+R

v+2
T -1
+(X,, 2Dz X5 +S

T -1 .
+Xv+2D§ Xv+2 v+2 v+2?



Bce cnaraembie B popmynax (61)-(63) conepxantue X, u He copepxamue X,

—X! D; 'Fx,,, —y..,D;Hx,,,—-M_ ., (D, ,)'F' D‘lx

v+3

(64)

v+2’

Bce cnaraembie B popmynax (61)-(63) ne coneprxamye X, U cogepxkamueX. ,

_(FXV+2 )T Dglxv+3 - (HXV+2)T Dglyv+2 v+2 1F(DV+2)_1M (65)

v+2’

Bce cnaraembie B popmynax (61)-(63) conepxamme X, U cofepKamueX. ,
(FXV+2)T DilFX v+2 + (HXV+2)T DilHX
-X;,,D;'F(D,,,)"F DX, ,, +X;,,D;'x

v+2 v+2 v+2’

(66)

Bce cnaraemsie B opmyrax (61)-(63) He conmepkamme X, W HE colepiKaline

T
v+2 "

X

Xv+3D Xv+3 + yI+2D_1yv+2 - (67)
_Mv+2 (Dv+2) Mv+2 + Sv+2 R

[ToxcraBum hopmyiel (64)-(67) B (60)
POl V)= | PO 1X02) - PO yee 1K) DX | Vi X, )X,

Xy+2

= oSN (9 det(D,) - det(D, )) -
etD, )

| exp{—% X, (F'D/F+H'D;'H-DF(D,,,) 'F'D;* + D) -x

Xy+2

v+21

(68)

-2 (FTD X,,,+H' Dy

& Tv+3
T -1
v+3 é v+3 + yv+2D yv+2 v+2 (Dv+2) Mv+2 + Sv+2 + Rv+2]}

Janee Bocnonb3yemcs opmyiioit (52). BeipasuMm ciaraembie 1Mo 3KCIIOHEHTOM

+D'F(D,,,) "M, )" X, +

v+2 v+2

u3 yieBoit yactu ¢popmyisl (52) B coorBercTBUM ¢ hopmyioi (68):

X Ax=x, LFp D;'F + H'D;H - D'F(D,,,) *F'D;* + D{*)x

v+l’

b'x=(F'D;X,,; +H'D;'y,,, + D'F(D,,,) "M, ,) X, ;; (69)

v+3 v+2

1 _ _ -
= _E(XI+3D<§1XV+3 + y1+2Dnlyv+2 - Mv+2T (Dv+2) 1M +3 + Rv+2);

v+2 v+2

[ToncraBuM BBEIEHHBIE 0003HAYEHUS



_XT AX=- v+1 (Dv+2 _1F(Dv+2)_1 FT D_l)Xw—l’

bTX = (FT D§ Xv+3 + H D:Ly +D; 1F(D\/+2)_1I\/Iv+2) X

v+2

v+1’ (70)

c= —% (X1.sD: X3+ S, +Y1,.D,Y

v+3 v+2

V2 Ivlv+2T (Dv+2)_1Mv+2);

Bocnonb3yemcst steBoit yacteio hopmyitel (52)u mopcraBuM B ypaBHeHue (68):

+R

E( v+3 | Y::lz’x ) = j p(xv+3 | Xv+2) p(yv+2 |Xv+2) p(Xv+2 | v+1’X )dxv+2 =

Xy+2

— 2p@ M2 (3. det(D,) - det(D,))
-det(D,,,) ™"

'det(Dv+2 - D;F(Dv+2)71 FT Dgl)iﬂz ’

(71)

+ HTD;]-y + DglF(Dv+2)_1Mv+2)T )

v+2
v+2 D;F(Dwz)& F' Dgl)ﬂ

v+3 + HTDily + DilF(Dv+2)7le+2) -

+ Sv+2 + yv+2D yv+2 - Mv+2T (Dv+2)_1Mv+2)]}

v+3

1 _
exp{E [(F'D;'x
(D
(FT Dilx v+2

(X

v+3 v+3

Y X)) npu i =3:

v+|| v+l !

[TosryuyuM HEHOPMUPOBAHHYO yciIOBHYIO [1B _p(X

P(X,5 | V%) = G

v+l !

1 _ _ _ _
'eXp{E ) [(FT D§1Xv+3 + HTDnlyv+2 + DglF(Dv+2) 1MV+2)T )
'(Dv+2 - DglF(DwZ)_l FT Dgl)_l ) (72)
(FT D_1Xv+3 + HT D_lyv+2 + D_lF(Dv+2)_1Mv+2) -
(Xv+3 v+3 + Sv+2 + yv+2D yv+2 - Mv+2T (Dv+2)7le+2)]};

[oe:Cy=2n%""*M"2 (2. det(D,) - det(D,)) ™
-det(D,,) ™ -det(D,,, - D, F(D,,,) "F'D;) ™

vi2

O003HaYUM:



DV+3 = Dv+2 - D_lF(Dv+2)_1 FT D_l
M,,;=H'D)'y,, +D.,F(D,,,)'™M

v+2 v+2’ (73)
Sv+3 = Sv+2 + yv+2D yv+2’
Rv+3 = Rv+2 - v+2 (Dv+2)_1Mv+2’
[ToncraBum ypaBuernus (73) B ypaBHernue (72):
I’ v+ 1 - -
p(Xv+3 | Yv+12’X )= G- exp{ - [(FT D§1Xv+3 + Mv+3)T ) (Dv+3) x
2 (74)

(FT Dglx + Mv+3) B (XI+3DQ1XV+3 + Sv+3 + Rv+3)]};

v+3

CpaBHHM  HEHOPMHpOBaHHYIO  ycinoBHyio IIB  p(X,,|Y,...X,)

(ypaBuenue (57)) u _p(xv+3|YV+2 X,) (ypaBHenue (74)) m BbIBe#eM OOIIyIO

v+l !

YYHx,) npu

v+|| v+l !

dbopmyny i HEHOPMUpPOBaHHOW ycioBHou [IB E(X
i53[2,k—v] c yuerom I'ayccoBa pacmpenencHus, OOyCIOBICHHOTO IITYMOM

HaOJIIOICHMIA:

B0 Y0 =G| 2 (KD 8.+ R

exp{ [(FTD Xyt MW,) DV+I (FT DglxV+i + Mv+i)]}; (75)
((-D)-(i-DM-iN) L
C =2n 2 -(2-det(D,)-det(D,)) 2 -[]det(D,,,)™
j=2
Cocrapmsromue I1IB D, M ,;,S ;R ., HAXOIUTCS UTEPATUBHO KaK:
npu i =2; npu i =[3,k —V];
D,,=H'D;H+D/+F'D/F, | D, =D,,-D;/F(D,.,)'F'D};
Mv+2 = HTDglywl + DglFXv; M i = HTD_lva -1 + D lF(DvH 1)_1Mv+| -1 (76)
Sv+2 = y1+1D;1yv+l; S = S + yv+| -1 yv+| -1r

Rv+2 = (FXV)T DglFXV; Rv+i = R - Mv+| -1 (Dv+| 1) M

V=, 1’




Ipuioxenue 6
IHosryuyeHne BbIpakeHHUs 1JIsi HCHOPMHUPOBAHHOM NJIOTHOCTH

Yk

v+1

BEPOSATHOCTH f)(XV )C yueTom rayCCOBa pacnpeaeicHnus,

00yCJIOBJIEHHOT0 IIYMOM HA0JII01eHUu i

Yk

v+1) '

[ToactaBum oOmIyr0 QGopMyny s HEHOpMHpPOBaHHOHM ycioBHOW [IB

HenopmupoanHnas ycinosnas [1B f)(xv

E(Xv+i|YV”’1 X,) mpu i>3[2,k—v] (ypaBuenus (75),(76)) B dopmymy mus

v+l !

HEHOPMUPOBAHHYIO TNIOTHOCTH BEPOSITHOCTH f)(xv YV"+1) (ypaBuenwue (40)):

IIpu i=k —v;
(77)

p(x,

C yueroMm ["ayccoBa pacnpeneneHus nuryma HaOJIIOJEHUM:

YD) = [ PO, 1) P 1Yo X )dx,

1 1 Tl
P %) = an,zmeXp{_E'(yk —Hx,) D (i HXk)} (78)

[Toncrasum (75),(76) u (78) B ypaBuenue (77):

_ 1 _
p(XV Yvk+1) =C- Iexp{_E (Y — HXk)T Dnl(yk - HXk)}'

-exp{% [(F'Dx, +M,)"-D}; - (F'D.'x, + Mk)]}. (79)
-exp{—%-[x[ DX, +S, + Rk]}dxk;

Packpoem ckoOku B ypaBHeHUH (79):
(yk - HXk)T Dal(Yk - ka) =
= (¥, D, = (Hx, )" D)y, —Hx,) = (80)
= yl Dglyk - yl D;lHXk - (ka )T Dﬁlyk + (HXk )T DngXk;



(F'D% +M)" D' - (F'D %, + M, ) =
= (x,' D{'FD + M;D") - (F' D%, + M, ) =
=X, D;'FD,'F'D;'x, + %, D;'FD,'M, +
+M D 'F' D%, + M{D'M;

(81)

Bce cnaraembie B popmynax (80)-(81) comepsxamue X, U He copepKalue X; |
-y, Dy 'Hx, + M D'F D% ; (82)
Bce cnaraembie B popmynax (80)-(81) He comepxaime X, M comepKaime X, :
—(Hx, ) D'y, +x,D;'FD'M,; (83)
Bce cnaraembie B popmynax (80)-(81) coneprxkamme X, U cojpepsKaryeX, :
(Hx,)" D, 'Hx, +x, D;'FD'F' D%, + X, DX ; (84)
Bce cnaraembie B Gopmymnax (80)-(81) He conepskaiiye X, U He cojepsKaiiyeX, :
y.D'y, + MD'M, +S, +R,; (85)
[MoncraBum ypaBuenus (82)-(85) B ypasuenue (79):
1 _ A~ _ _
p(x, | Y5) =C, - [exp{—x] E[HTDan ~D;'FD'F'D;' + D'Jx, +
+[H'D;'y, + D;'FDM,T' %, — (86)
_%[yl D'y, —~M;D,'M, +S, + R, 1}dx,;

Hanee Bocnonb3yemcs hopmyioit (52). Beipasum craraembie 1Mo SKCIIOHEHTOM

u3 jeBoit yactu popmyiel (52)B coorBeTCcTBUMU ¢ (hopMmytoii (86):
XA ==X, Z[H'DH - DIFDFTD 4 D,
b™x=[H"D;ly, + D'FD;'M, 1" ,; (87)
c= —%[leglyk -M{D,'M, +S, +R,];

Bocmonb3yemcs neBoii yacteio hopmydsl (52)u noacraBum B ypaBaenue (86):



PO, 1'¥0) =Cs- eXIO{—[(H D'y, +D,FDM,)"-
(H'D,;'"H - D'FD,'F'D;" + Dj)‘ -(H'D;'y, +D'FD,'M,) -
_(yl Dglyk o MIDgle +S+ R (88)

1

'ne: Cg=C, -det(H'D,'H - D_'FD,'F'D;* + D.") 2;
[Tonyunm BbIpak€HHE IS HEHOPMUPOBAHHOW IUIOTHOCTH BEPOSTHOCTHU

Yk

v+l

p(x,

HAOJIFOICHUIA:

p(x,
(H'D,'H-D;'FD,'F'D;' +D;") - (H'D,'y, + D;'FD,'M, ) —
—(yiD,'y, —~MD'M, +S, +R)I};

)c yuetoM ['ayccoBa pacrpenaenieHus, OOYCIOBIEHHOTO IIIyMOM

Yk

v+l

1 - I
) Ce 'eXp{E[(HTDnlyk + DalFDkle)T )
(89)

1
Cs =C, -det(H'D,'H - D_'FD,'F'D;" + D") ?;

Cocrasmsromue IIB D, M _,,,S ., R ,, HaXOAUTCA UTEPATUBHO KaK:
npu i =2; npu i =[3,k—V];
D,,=H'D'H+ Dgl +F' DglF; D.=D,,- DglF(DV+i O D_l ;
M,,,=H'D;'y,,, +DFx,; M., =H'D;Yy,,.. +D'F(D,,..)'M,,.; (90)
S yv+1D yv+1’ S i _S +yv+| -1 yv+| -1

Rv+2 = (FXV) DglFXV; Rv+i = R - Mv+| -1 (Dv+| 1) M

V=, 1’




Ipuioxenue 7
Haxox1eHue HTOroBoro aaropurMa OeHKH Xint,v
HMHTepnoysinuoOHHas OLICHKA Xin,y U €€ gucnepeus D, . .

[IpencraBum AIIB p(X, |YA‘) ¢ yuerom ['ayccoBa pacripeneneHus myma

HaOJIIOICHUI:

_l . (Xv — Xint,v)T DT:L (Xv - Xint,v)} =

P, [y = — - exp{
Y0 20 [det(D,,,) 2 i

1

22" [det(D,,)

) (91)
T T
~exp{—— : [XI D.t X, =X Dit Xinty = XintwDiy X, + Xintw Dy Xinty }} =
2 1 ' 1 '
1 ~ ~ —
=— exp{—— : [XI Dt X, — 2XinyDi X, + xim,vDi‘nltvxim,v}};
2n"" [det(Dy,,) | 2 | | |
I'me:  Xinv -  HWHTEPHOJSALMOHHOM  OLICHKA, Dim,v - JIUcrepcus
MHTEPHOJISIIMOHHON OIICHKH.
IlycTs:
P =Dy
qT = Xint,v D;It.,v’
(92)
T 1 1
C = XintyDipy , Xinty + 1IN} ——— ;
' 2n"2 [det(D,,,)
Anroput™ i HaxoxaeHus AlIB p(xv Ylk) :
p(%,|Ys)=c,- (x| Y5 )- B(x,|YEs) (93)

Torna cornacuo ypasuenusm (91)-(93):



p(x, | Yy) = exp{—% XPX, +q'X +C}—c ( \YV) [9( Yvk+l)' (94)

[ToxcraBum ypaBuenue (89)-(90) B ypaBuenue (94):

PO, [Y5) =exp{ 5 XX, + 7%, 46} =C, - p(xIY; ).

1 _ e~
'EXP{E[(HTDnlyk + DglFDkle)T : (95)
(H'D,'H -D'FD'F'D;' + D)™ - (H'D;'y, + D;'FD'M, ) -
~(Y«Dy Y ~M DM, +S, + R )1},
3anumeM BblpaxeHusa s [1B f)(xv|Y1V) C y4€TOM rayCCOBOCTH LIyMa

HaOII0/ICHUN ¥ (POPMUPYIONIETO LIyMa:

) 1 1 )
p(Xv | Yl ) = ZTCM/Z det(Dm’V) exp{_i : (Xv - Xflt'V)T Dﬂ]t-,v (Xv - Xflt,v)} =

1
2n""? . [det(Dy, )

ex 1 1 XD T 1 _
-expy— > XDﬂtVV— o Diiey Xty — Xﬂt,vDﬂtVXV+XﬂtvDﬂt'vaIt,v = (96)

1

Mm\/det(Dmv)

1 —
-exp{—E [ TD;lltv y 2Xf|tvDﬂtVXV+Xf|tvDﬂtVXﬂt,vi|};

I'me: Xy - dunpTpanmonHas ouenka, D, - nucnepcus GuiabTpamoHHON

fit,v
OILICHKU.

Haiigem P ,q' .



PO 1Y) =exp| -3 XIPx, %, + o} =6, [[ 0K )X 0., =
=C,-p(x,|Ys)-
-exp{%[(HT D.'y, +D;FD;'M,)" -
(H'D,'"H-D;'FD,'F'D;'+D;")*-(H'D,'y, + D;'FD,'M,) -
~(iDy Y ~MDM, +S, + R )T}

I'ne:

(97)

npu i = 2; npu i =[3,K—V];

+2 = HT D;lH + Dgl + FT DglF’ Dv+i = Dv+2 - DglF(DvH 1)_1 FT D_l
+D,F(D,,i,)"M

v+l + DglFXv; M i = HTD_lyv+i -1

D

M,,,=H'D]y
S 2 = yI+1D;1yv+l; S i S + yv+| -1 yv+| -1
R

2= (va)T DglFXv; I:\)v+i = Rv+i - v+i—l (Dv+i—1) le+i—l;

v+i 1’

[TpencraBum ﬁ(XV|Y1V) (ypaBuenue (96)):

1
p(xV|Y0k):C8-exp{—— [X D X, 2Xf|tvDﬂtVXV+Xf|tvDﬂtVXfItv:|}'

ep{[(H'D,'y, + DIFDM, )
(H'D,'"H-D;'FD,'F'D;' +D;") - (H'D;'y, + D;'FD,'M,) -
—(y, D'y, ~M;D'M, +S, +R )T}

Bunno, yro X, comepxurcaiB R ,uB M

v+i !

3amumeM M, ciegyronmmM o0pa3oM:

M., =M x +M>;

v+ TV v+11?

pu i = 2; pu i =[3,k —v];

Ml

v+2

MZ

v+2

=D_'F; M}, =D;'F(D, ;)" M;

Vi v+i-17

H D y MZ HTDalyv+i—l + DglF(DvH 1)_1M2

v+]_’ V+i

v+i-1?

(98)

(99)




3anumem R ; ciemyromum oopasoM:

Rv+i = (FXV)T DglFXv - Z(MerjflT (Dv+jfl)_le+jfl) =
j=3

_(FX) DlFX _Z((MV-H Xy +M2+] l) (D

v+ j—

1)_1(Mv+1

|:FT 1F ZMV+1 1(Dv+] 1) MV+J 1i|

—Z{X(Mii,

1(Dv+j l)_ll\/I2

V+j

1)T :|Xv
_ZMV+1—1(DV+1—1)_1 v+ j-1

=x!R! x —-2R? x —R®;

v+ V+I V+i !

X +M2+j 1))_

R]\-/+I _|:FT _1F ZMV+J 1(Dv+j 1)_1Mi+1 1:|’
R\2/+| :Z +j 1(Dv+j 1) Mv+] 1;
j=3
R3+| :ZM\Z/Ij—l(ij 1)_1M\2z+1 -1
j=3
npu i =2; npu 1 =[3,k —v];
R]\-HI = FT DglF’ R]\-/+I = R]\-/-H -1 M]\-/TH 1(Dv+| 1)_1 v+|—l;
V+| = O R\2z+| R\2/+| 4T M}/TH 1(Dv+| 1)_:L SR
Riﬂ 0, R?/H Ri+| 1 1] 1(Dv+1 1)_1 V+] 1;

Tenepb BbIpa3uM ABHO X, O] 9KCIIOHEHTOM:

(HTDglyk + DglF(Dk)_le)T =
=(H'Dy, + DglF(Dk)-llvlﬁ + DglF(Dk)‘lMtxv)T =
= (U+D.'F(D,)"Mx,)';

(100)

(101)



(U+D.'F(D,)"Mix,) (W)™ (U +D.;'F(D,) 'Mix,) =
=U"(W)'U+U" (W)—nglF(Dk)—ll\/llkxv +
+X, M (D)) F'D (W)U +
+X; M} (D)) F' D/ (W)™ D;'F(D,) ' MiX, ;

(102)

(y;D.'y, ~-M;D,'M, +S, +R,) =
= (¥ DY — (Mix, + M) D (Mix, + M;) +
+S, + XI R%/+ixv - ZR\Z;LXV - R3+i) =
= (Vi DY, — (Mix,) D'Mix, = (M x,) DM, = M DM X, — (103)
-M{'DM; +S, +X(R,x, —2RI X, —R{ ) =
— (Z - XIMETD M, — (%, M2)T DM -
~MITD'M X, + X! Ry X, —2RZTX,);

W =H'D,'H-D_'FD,'F'D;" +D;’; (104)
[MoacraBum Bee 310 B (97) M puBeeM K BULY CIICBa:
exp{—% XIPX, +Q'X, + c} =
i I L T Nt
=C,-exp 5 X, DG X, = 2X ity D X, + XDy, Xty | ¢
1 _ A~ _
.exp{E[UT(W) 'U+U"(W)"D'F(D,)'Mx, + (105)
XM (D)) FTD(W) U +
X M ((D,) ) F'D /(W) 'D.F(D,) "M X, —

~Z+X'MTD'MLx, +(M'x )" D;*'M? +
+MZTD'M X, — X R X, + 2RI X )1}



exp{- X! (R, + D, ~ M (D) ") F'DA(W) 'DF(D,) "M -
~M} D'M})x, +
+((D30) Xy + M ((D) ™) FTDH (W)U + R{ + M DM X,

1. 1 TN :
+§(U (W)U — XDy Xty —Z) +1In(Cy) 1

Torna:
P=R} +Dy, —M{((D,) ™) F'D;}(W)'D'F(D,) "M} - M D,'M};
9" = (D) Xiew + M (D)) FTDIH(W) U +RE + M DM (106)
1.7 1 T N1 :
C= E(U (W)U = XDy Xy — Z) +In(Cy);

exp{—% XIPX, +qX, + c}

e — M (D)™ F'D (W) 'D'F(D,) M —

exp{—1 X! (Ry + D
2 (107)
~M,' DM, )X, +

+((De) Xy + M ((D) ™) FTDH(W) U + RE + M DM X,

1,1 1 L .
+E(U (W)U = XDy Xty —Z) +1In(Cy) }

P=R,+Dy, -M (D)) F Dgl(W)_nglF(Dk)_lMi ~ M D,'M;;

Q" = (O, X + M (D)) FDAW) U+ REAMIDIMOT (45
1. 1 TNt

C= E(U (W)U = XDy, Xy —Z) +In(Cy);

flt,v

OnTuMu3upyeM, ¢ TOYKH 3PEHHS] KOJIMYECTBA MATPUUHBIX OOpAIIeHUA U

IIOJTYYUM:



P=R; + Dy, - M| (D) F'D;'WD_'FD,M; — M,/ D,M;;
9" = (D) Xy + M (D) F'D'WU + R§ + M{'D,M{)T;
1 7 T N1
c= E(U WU — XDy Xty —Z) +1In(Cy);
I 'ne: (109)
U=H'D}'y, + D;'FD,M{;
W =(H'D,'H-D;'FD,F'D;" +D;")™;

Cocrapmsirorie D, , M, M? HaXxo/IsTCsl HTEPATUBHO:

npH i = 2; npu i =[3,k —v];

D,.,=(H'D,'H+D;'+F'D;'F)*; | D,;=(D,.,- D.'FD,,.,F'D;")™;

Mi+2 = DglF; M]\-/+i = DglFDeriMiJri—l;
2 Tn-1 2 TR-1 -1 2 (110)
sz = H Dn yv+i_1; I\/Iv+i = H Dn yv+i—l + D& I:Dv+i—ll\/|v+i—l;
R1v+2 =F' D;F; Ri” = Ri+i—1 - M%Irj—lDwi—lM%Hj—l;
R3+2 = 07 R\2/+i = R\2/+i—l + M{ij—lDwi—lM\Zzﬂ—l’

Teneps nmepeieM K HAXOXKICHUIO MHTEPHOJSUUOHHON OUEHKH Xinty M

JIVCIIEPCUH UHTEPIOJILIMOHHON OeHKn D

int,v "

Tkx. P=D"

int,v ?

cremgoBarenpho. D, =P

int,v

-1
int,v >

;
T . -1 .
T.x. d =XinvD; " ,caenoBarenbHo: Xinv =P -(;

ITycTs:

Dinnv — D—l.

n?

inv _ -1.
D" =D}

(111)

Torna UTOTOBBIA AITOPUTM HAXOXKIACHUS OLIEHKH Xint,v -



)?int,v = P71 ) q'
P=R +D, —M/DF D'WD;"FD M, —M,DM,;

flt,v

q= D)Z,:’Vf(ﬂt'v + Mk”DkFTD;"VWU +R. +M.DM;

I'ne:
U=H'D."y, +D."FDM;; 112)
W =(H'D,"H-D"FD F'D" +D")";
Onenku, monydaemble oT (uibTpa Kaamana:
Aman akcmpanonauuu : Aman KoppeKkyuu :
Dy =F'D;}, F+D,; D,,, =Dy, +H DI"H;
;f’ffv = F)A(ﬂt,v—l; )A‘ﬂr,v = ;f’tfv + Dﬂt,vHTD,I;nVyV}
Cocrasnsitoue D, My, M., R, ¥ R HaxosTCs UTEPATHBHO:
npu 1 =2; npu i =[3,k —V];
Dv+2 = (HT D:WH + D‘iﬁnv + FT DignvF)il; D\H—i = (Dv+2 - D:;nVFDwi—lFT DiE_,nV)_l;
M:\L,+2 = D:;nVF; M]\-/+i = Di&_\nvFDeriM}/Jri—l;
2 T Rinv 2 T Rinv inv 2 (113)
sz =H Dn Yosiar I\/Iv+i =H Dn Yoiia T Dl‘, I:Dv+i—1l\/|v+i—1;
1 TR . 1 1 1T 1 .
Rv+2 =F D:invl:’ Rv+i = I:zw-i—l - I\/Iv+j—1Dv+i—1|v|v+j—l’
2 . 2 2 1T 2 0
Ry = 0; Rv+i =RLi.+ Mv+j—1Dv+i—1Mv+j—l’




