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Jlekuus 9.
Jloka3aTejibCTBO TeOpeMbl 00 OLIEHKAX THIIA APOHCOHA ISl
NnepexoAHON MIOTHOCTH.
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MeI paccmarpuBaem cuctemy CY
t t

X! =2+ j b(XL, X2) ds + j o (X2, X2) dW,
0 0
t
X2=1x, + j F(XL,X2)ds, )

0
KOTOpast MOXKET OBITH 3allkcaHa TaKKE B BHUJIC

rie Ko3puimeHTsl yaoieTBopsioT yciaopusm (R — n), (UE) , (ND-n).
Kak ObLIO MOKa3aHO BBIIIE, JJIS J0KA3aTeIbCTBA TEOPEMBI TOCTATOYHO
paccMoTpeTh ciydaid koddduimentoB kimacca C”. B atom ciyuyae u3
Teopemsr Xépmannepa (D. Nualart (2000), Teopema 2.3.3) cinemyeT, 9To

mis  moboro t € (0,T] Bexrop (X} X7)* wumeer GeckoHEUHO
nmuddepenmupyemyto mwiotaocts p(s,t,x,y),x,y € R??. Bonee Toro,
3Ta IJIOTHOCTH YJOBIIETBOPSAET 0OpaTHOMY ypaBHeHHI0 KojiMoroposa:

asp(S, t,x, y) + pr(S, t,x, y) = 0;
rIe
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i d d d
Le== Z ay ()02, + z b(X)0, + Z Fi()9,
i,j=1 i=1 i=1

npousBoAmMii onepatop mpouecca X, = (X1, X?). Jna nomyueHus
BEPXHEW OLIEHKM Mbl XOTHM NPUMEHUTh METOJ MapaMeTpukca. Ycmex
METOJla  3aBUCUT  OT  NpPaBWIbHO  BBIOPAHHOIO  CEMeEMCTBa
«3aMOPOKEHHBIX)) rayCCOBCKUX IIPOLIECCOB. CemencTBo
«3aMOPO’KEHHBIX»  MPOIECCOB TOJYYUM, BBIOMpAs TMOIXOJSIIYIO
JETEPMUHUPOBAHHYIO KPUBYIO U JIMHEapu3ysd YypaBHeHHe (2) B
OKPECTHOCTH 3TOM KPUBOW. B kauectBe Takoil KpHUBOMl BbIOEpEM
pemenne O, r(y) cuUCTeMBl 00bIKHOGeHHBIX — OUpdepenyuanbHbix
VpasHeHull, TPUHUMAIOIICE 3HAUCHUE Y B KOHeUHblll MOMEHT T .

d
Eet,T(Y) = F(et,T(y));O <t<T,0rr(y) =y.

3aMOpOXKEHHBIN TayCCOBCKUM mporecce X; ABISIETCS, TAKUM 00pa3oM,
peLICHUEM CIIeyIOIeH JIMHeapu30BaHHON 0KouIo O, (V) cHCTeMBI
Cay

dX, = [F (et,T(y)) + D, F (et,T(y)) (Xt — et,T(Y))] dt
+B0 (0c7(») ) AW, ®3)

Hipke MBI TIOKaXXEM, YTO IPH HAIIMX HPEANOTI0KEHHAX Hporecc X
HMEET TayCCOBCKYIO IIEPEXOAHYIO IUIOTHOCTh, KOTOPYIO MBI Oymem
o6o3HayaTh P!Y(s,t,x,). B ciydae, Korna Touka 3aMOPaKMBaHUS M
TOYKA, B KOTOPOW MBI BBIYHCIIIEM ILIOTHOCTH, COBIAJAIOT, MBI OyaeM

ONyCKaTh BEPXHHUE HHIEKCHI, TO €CThb BMECTO pTY(s,t,x,y) nucatsb

T,y

npocto p(s,t, x,y). O003HauuM Uepes [Zt’x ,

0 <t < T, npousBoasuuii

omeparop Tporecca X, ompenenéaroro B (3). Kak u B ciyuae
HEeBBIpOXKIeHHOU nuddy3un, paccmotpum sigpo H(t, T, x,y)

~T Y7 ~
H(t,T,x,y) = [Lx — Lt;]p(s, t,x,y).
3areM, HCIOIB3Ys ypaBHeHHS KoaIMoroposa, moxydanm

T
p(0,T,x,y) =p(0,T,x,y) +f jp(O, t,x,z)H(t, T,z y)dtdz. (4)
0

R2d
Wtepupys nocieaHee paBeHCTBO, MOJIYyYUM, 4TO AJis irodoro N > 1
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N T
p(0,T,x,y) = 5(0, T, x,y) + Z f 5(0,t,x, 2) HO* (¢, T, 2, y) dtdz
0

k=1 RZd

T
+j j p(0,t,x, 2 ) HOWN+V (¢, T, z, y)dtdz. (5)

0 R2d
B omnmuume oT ciywas  HEBBIpOXIEHHOW — auddy3uu, Koraa
UTEPUPOBAHNE MOXXHO OBUIO TIPOJOKATH OO0 OCCKOHECYHOCTH H
KOHTPOJIMPOBATh CjIaraeMbi€ psiia PaBHOMEPHO MO Kk, B 3TOM Ciyyae,
npu BeIMOJHeHHH TONbko yeioBuii (R —1n), (UE) , (ND-n), Ttakoi
KOHTPOJIb B O0IIIEM clTydae OCYIIECTBUTh HE yAa€Tcs (3a UCKIIOUYCHUEM
HEKOTOPBIX CICIUAIBHBIX CiydaeB ypaBHeHHs (1), pacCMOTpEHHBIX B
cratbe V. Konakov, S. Menozzi u S. Molchanov (2010). ITosTomy
ucnojb3yercs apyroi moaxoa. CoortHomenue (4) mbel urepupyem N
pa3, ToJiydaeM COOTHoIleHHe (D) M 3aTeM J0Ka3blBaeM, YTO IMpHU
JOCTAaTOYHO OOJBIINX N OCTaTOYHBIN YJieH

T
f j p(0,t,x,2)HOWN+V (¢, T, z,y)dtdz.
0 R2d
JOTIYCKaeT TayCCOBCKYIO OIEHKY. [Ipexie 4eM mpUCTynuTh K BBIBOIY
BepxHei oneHkH (3) Jlekuuu 8, OTMETHM OJTHO C80UCHBO NOOOOUS.
cuctemsl (2). Jlns 3agarsoro T > 0 ompemenuM mporecc X,
CIEIYIOIIUM 00pa3oM:
X, =TY?’T: X,
rae 2d X 2d - matpunia T; ©UMeeT BUJ
_(tlg 04
Te= (Od t21d>'
Torna, ogeBnaHO, X, ynosiersopser CJIY
dX, = T3/?T:F(T~Y2T X, )dt + Bo(T~Y?TX,)dW,,
rne W, =T Y2W;, — HOBBIIi Tporecc GPOYHOBCKOTO JBHKCHHS.
[Tomaras
F(x) = T3?T7*F(T~Y?T7x),6(x) = o(T~Y?Tyx),
[Tosryunm
dX, = F(X,)dt + B6(X,)aw, (6)
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VYpaBHenue (6) UMeET TOT K€ BUJI, UYTO U ypaBHEHUE (2), mpudYEM IIpU
T < 1 xoadduimenTs! ypaBHeHus (6) CHOBA yAOBIETBOPSIOT YCIOBUSIM
(R —n), (UE), (ND-n) ¢ Temu ke caMbIMA KOHCTaHTaMu, a ipu T > 1
YCIIOBHS TOKE BBIIOIHEHBI, HO ¢ KOHCTAHTaMM, YMHOKEHHBIMU Ha T2,
Breimykioe, 3amkHyTOoe MHOXecTBo € B ycinoBuu (ND-n) mpu sToMm
npeoOpazoBanun He MeHsercs. [lpu 3TOM TepexojHble TIOTHOCTH

nporeccoB X; 1 X; CBSI3aHbI COOTHOILIEHUEM

p(0,1,x,y) = T?p(0,T, T‘%TTx, T‘%TTy)
OTKyJa
vx,y € R*%,p(0,T,x,y) = T~2%p(0,1, TV2T7 x, TY?T;:ty)  (7)
N3 paBenctBa (7) sCHO, KaK TOJYYHTh OIEHKY I IEPEXOIHOU
IINIOTHOCTH B MOMCHT T, CCJIn HU3BCCTHA OIICHKA B MOMCHT t =1.
[Tpearmono)um, 4To MBI MOTYYHIH ABYCTOpOoHHME OoricHKH (3) Teopembl
B s mepexonnoit wiotoctu H(0,1, x,y) mpouecca X,

Crtexp (—Cr[8:00) —y[*) <p(0.1,x,7)

< Cr exp (_C771|§1(x) _}’|2) (8)
(moctostnHast Cr MOXET 3aBUCETh OT 1, €CIIM HMCXOJHBIM HHTEpBAI
HabOmromenuii nporecca umen Bug [0,T],T > 1). 3meck at(x) =
(étl, étz ), 0 <t <1, - pemenue cucremsl OJ1Y

12
dtt = b(0;,6¢7)
dtt = F(6z,6¢)

¢ HadaneHBIM ycroBueM 0,(x) = (03 (x),02(x)) = x. TloacTaHOBKOI
JIETKO yOeAUTHCSI, UTO
0.(x) = TY2T7:'07.(T~Y?Trx) (9)

[ToxcraBiss (9) B (8) 1 yuuTsiBasi cooTHOIICHHE (7), MTOTYIUM UCKOMYIO
oueHky (3) Teopemsr B s p(0, T, x, y). Takum o0paszom, docmamouno
ookazams Teopemy B monvko ona t = 1. OTMETUM e111€ OJHO CIIE/ICTBUE
cootHomenus (9). OtoOpakenue, 3agaBaeMoe MoTokoM 0,0 <t < 1,
spasercs quddeoMopdH3MOM NpocTpancTBa R4 ¢ MUMIIHIIEBHIM

06paTHEIM o0ToGpaxenneM. OTCI0Ia IMeeM IS JIF0ObIX X,y € R2¢:
_ ~ 2 2 o 2
C 1|x—911(y)| S|91(x)—y| SC|x—011(y)| -

<
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Bamenss x Ha TY/?T7lx, y ma T/?T7ly B mocieqHUX HepaBeHCTBAX,
yuutsiBas (9) 118 IpsAMOro ¥ 06paTHOTO IOTOKOB, MOIYYHUM

CHTr [x — 077 W]I* < IT7 [07(x) — ¥1I? < CIT7' [x — 67 (N)]I?
< C|T7' [x — 07" W]I%, (10)

rae KoHCcTaHTa C 3aBUCUT TOJBKO OT Napbl (13, F )*, OHa HE 3aBUCHT OT T
mis T < 1. HepaBenctBa (10) nmeror BaxkHOe cienctBue: omeHkH (3)
Teopempl B cropaBeminBbl Kak € TPaHCIOPTHPOBKOW HAYaIBHOTO
YCIOBUS X «NOMOKOM 6nepéoy, T.e. TOTOKOM @r, Tak W C
TPAHCIIOPTUPOBKON KOHEYHOTO YCJOBUSI Y «NOMOKOM HA3a0», T.€.
notokom 071

[TpucTynuM K JI0Ka3aTeIbCTBY BepXHEH oneHKH (3)

B Teopeme B. Kak MbI BBISICHUIIN, JOCTATOYHO JOKA3aTh ATy OLICHKY JJIS
T = 1. 3anumem paBeHctBo (D) msi T = 1

N 1
p(0,1,x,y) = p(0,1,x,y) + z j j p(0,t,x,2)H®¥*(t, 1, z, y)dtdz

k=19 R2d

1
+j jp(O, t,x,z) HOW*D (¢, 1, z,y)dtdz. (11D
0

RZd

Jlns manpHEHIIEero HaM IMMOHAJ00UTCS 0003HAUCHHE

9o (y) = t*%exp(—a~'t|T; ' y|*)
C TOYHOCTBIO 10 KOHCTAHTBI, 3aBUCAIECH OT aud, gg,; ABIIAETCA
rayccoBCKOi MIoTHOCTBIO B R2?%4. Jlnsa cBépTok Jat CUPaBEIJINBBI
CJICIYIOIIHE MPOCTHIC OLICHKU
Jemma 10. Jna nwboco a >0 cywecmseyem nocmosuuas c(a),
3a8uUcaUas moavko om a u d, makas, umo 01s 1o0bIX &, g > 0 u 106vix
x,x' € R%*4

@G =) S [ Gaela = Dgau - 3z
R2d
< c(@)ggere(x —x).
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Jlokazamenvcmeo. C TOUHOCTHIO O KOHCTAHTHI, 3aBUCSIIEH TOJBKO OT
a u d, oJ 3HaKOM HHTErpajga CTOMT 3HAau€HHE IIJIOTHOCTH CBEPTKU B
HyJ€ JBYX TIayCCOBCKMX IIIOTHOCTEH CO CPEOHMMH X M —X H

_ N—1
koBapualMonHbIMH  Matpuuamu  [a/2]e"*T2  u  [a/2](¢") "T?
coorBercTBeHHO. CyMMa TakMX BEKTOPOB — IayCCOBCKHMI BEKTOP CO
CPEIHUM X — X' M KOBapHAIIMOHHOM MaTpHIIEH

[a/2] (e‘l'ﬂ‘g + (e’)_l’]I‘ir), rie
- N1y (e + &N, 0,
(e‘ Tz + (e) 1']1‘8,) = ( 0, (83 4 (8,)3) Id)

Nmeem
e+ e\t g2t 4 (g e+ ¢
() < () _(ete)
2 2 2
OTKyZa CIIEyIOT HEPaBEHCTBA

1 N _ ~n—1 N
Z(8+8) T2, <e'T2+(e) TZ<(e+e&)'T?

i =1,2.

e+eg’

< _(€+€')T_2

a e+e”

4 , 1 ~— -
—a(e+e)'ﬁ‘_2 S—E[8_1T§+(e) 1']I‘§] '

E+e

Kpowme Toro

2724 (g + 8')4d < det [8"1'11‘5 + (&) 111“?] <(e+ 8’)4d.
Jlemma nokazana.
Jliis mokaszaTenbcTBa BepxHe oreHku (3) Teopembr B HaMm moHago0sTCs
emé aBe JieMMBbl. IlepBas JieMMa JOKa3bIBaeTCS MPSMBIMU OIICHKaAMHU
rayccoBckoir tiotHoctd Pp(s,t,x,y), u sagpa H(t,T,x,y). E&
J0Ka3aTeancTBO conaepxkurcs B cratbe F. Delarue, S. Menozzi (2010,
[Tpennoxxenne 5.1). BaxkHas BTOpas JieMMa JIOKa3bIBaCTCS CBEICHUEM
UCXOJTHOW 3adaud K JETCPMUHHPOBAHHON 3a1ave YIPaBJICHHS CO
ciydaiHeIMU K03 duimentamu. J[okazatenbCcTBO €€ TakKe COACPIKUTCS
B ctathe F. Delarue, S. Menozzi (2010, [Tpemoxenue 5.2).
Jlemma 11. Cywecmeyem cemeticmeo koncmanm C(N),N =0,
sasucsuux moavko om yciosuti (R —n), (UE) , (ND-n), maxux, umo
onaecex N>1,0<t<1,ux,y,z€R?*?
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ﬁ(oi t,x, y) =< C(O)gC(O),t(et(x) - y);

®N -1
|H (t,1,z, )’)| <CN)(A-1t)z dc(n),1-t (Z - 9t,1(}’))-

[ToquepkHEéM, YTO WU3-3a TPAHCIOPTUPOBKM HAYAIBHOIO YCJIOBUS
notokoM 6, mpu Bo3pactanu N koHcTaHThl C (N) mepecyuThIBaIOTCS U,
BOOOIIIe TOBOPS, pacTyT ¢ poctoM N. IToaToMy npuxoauTcs oOpbIBATh
pAIl MapaMeTPUKCa, OTPAHUYMBASICh KOHEYHBIM YUCIIOM €r0 WiIeHOB. s
KOHTPOJIS1 0cTaToYHOro wieHa B (11) mpumeHsercs ciaeayromas JeMma.
Jemma 12. Ilycmo a > 0. Tozcoa cywecmeyem nocmosmnas C(a) >
0, 3asucswas moavko om ycaosuii (R —1n), (UE) , (ND-n), makas, umo
onsécex t € [0,1) ux,y € R?¢

_I p(0,t,x,2)(1 = t)**ga ¢ (Z - 91:,1(3’)) dz

R2d

< C(@)gc(a)1(01(x) — ).
Jlokaxkem Ternepb BepXHIOI0 o1leHKY Teopembl B, ucnomnniyst Jlemms 10-
12,
Jloka3aTeabCcTBO BepxHeil oneHku B Teopeme B.
N3 cBoiicTB momo6usi cucteMbl (2) (cM. paBeHCTBO (D)) clemayeT, 4To
JIOCTATOYHO TOJIYUYUTh BEPXHIOIO OILICHKY s ciaydas t = 1. IlepBoe
ciaraemoe mpaBodl yactu (1l) omeHuM C TOMOIIBIO MEPBOTO
HepaBeHcTBa Jlemmsbr 11, roe cnepyer monoxuts t = 1. Ilocnennee

cnaraemoe mpaBod yacth (1l) omeHuM ¢ TOMOINIBIO  BTOPOTO
(4d+2)

HepaBeHcTBa Jlemmbl 11 ¢ N + 1 = [ ] ITpu Takom BIOOpE N

[(4d + 2)} 4d + 2

2
U jayiee npuMeHsieM oreHKy Jlemmbl 12. UToOw! oreHuTs cymmy B (11),
HpI/IMeHI/IM Jlemmy 10 u Jlemmy 11. Umeem nnsa k = 1

—1=2d

j jp(O t,x,z)|[H®%(t,1,2,y)|dzdt < C(k)j j(1 — t) 2~

RZd RZd

X Geo,e(0:(x) = 2)gewy,1-¢ (Z - 9t,1()’)) dzdt
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< €00 [} (1= 07 gego (6:00 = 0,1 dt,

rae nmocrosiaaas C (k) 3aBucut Toabko ot k u ycnoswii (R — 1), (UE) ,
(ND-n). Iotox 6, sBusercs aubdpeomMoppusMoM u3 R?% g R?4 ¢
obpateiM 6, .. W3 momyrpynmosoro cpolicTBa IOTOKa 6 criexyer

10,(x) —y| = |01’t (Bt(x) — 9t,1()’))|- [Tockonmbky 04, - Jlummmures

mupbeomoppusm, wumeeM: |0,(x) —y| < C|0t(x) — Ht,l(y)|, e
nocrosiadas C 3aBucHT ToJIbKO OT yeaosuit (R —n), (UE) , (ND-n) (C
MOXET OBITh BBIOpAaHAa HE3aBUCUMO OT t, IIOCKOJBKY KOHCTaHTa
Jlummma MoxkeT ObITh BbIOpaHa paBHOMepHo mo 0<t <1).
Jloka3zareabCTBO BepxHed oneHkn (8) 3aBeprmaercs CICAYIOMNM
OYEBUTHBIM 3aMEUaHHEM

e 1Y) < geao (V) mpu |yl = [y,

Jlnst mokaszaTenbCTBAa HIDKHEH OIEHKHM IIJIOTHOCTH HaM ITOHAI00STCS
HEKOTOpBIE  DJIEMEHTapHble  (GakThl W3  TCOPHH  YMPABJICHUS
KOHCYHOMEPHBIMU JTUHEWHBIMHU CHCTEMaMH O0OBIKHOBEHHBIX
muddepenmanbubix ypasaennit (OLY).

KoHeyHoMepHbIe JIMHeliHbIe YyIIpaBJIsieMble CHCTEMBI.
Hauném ¢ nHeobxomumeix obo3Hauenuii. Ius k € N\{0} u [ € N\{0} murI
oymem o6osHauath uepes L(RY;R!') — wMHOXkecTBO NHHEHHBIX
otobpaxenuii m3 R* B R'. Yacto mbI 6ymem otoxaectsiats L(RY; RY)
¢ MHOK€CTBOM M, ; (R) - MHOXKeCTBOM k X | MaTpuIl ¢ BENIECTBEHHBIMH
kodppumuentamu. PaccMoTpuM NTHMHEHHYIO CHCTEMY YIIPaBJICHUS C
K03 PuIeHTaMu, 3aBUCAIIIMMU OT BPEMEHHU

x=A(t)x + B(t)u,t € [Ty, T, ]. (12)
3neck A: (T, Ty) = L(R™; R™) - anement L*((Ty, T1); L(R™; R™)) u
B: (Ty, T1) - L(R™; R™)-onement L*((Ty, T1); L(R™; R™)).CocTosnuem
., dx

= E.
HanoMuum, 4To L — mpoCTpaHCTBO U3MEPHUMBIX, CYyIIECTBEHHO
OTpaHUYCHHBIX (PyHKITUH

If|l :=inf{C = 0: |f(t)| < C n.n.}.
Onpenenenne 14. [Iycmov b € Ll((TO, T)); R”). Omobpasicenue
x: [Ty, T1] = R™ sensemcs pewenuem cucmemol

cucteMsl aBisgercd x(t) € R™, yupasinenue u(t) € R™,
yup
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x=A()x + b(t),t € (Ty, Ty),

eciu x € C O((To, T,); R”) U y008iemeopsiem
tz

x(t,) = x(ty) + j(A(t)x(t) + b(t))dt, V(ty,t;) € [Ty, T1]>

(51
B uacmnocmu, onsa x° € R™ pewenue 3a0auu Kowu
X = A(t)x + b(t); t € (To, Tl)rx(TO) = xO’ (13)

- omo Qyukyus x € CO((TO, T,); Rn) maxas, Ymo
T

x(1) = x°% + j(A(t)x(t) + b(t))dt, V1 € [Ty, Tyl.
To
XOpOoII0 U3BECTHO, YTO JJIs KaKaoil b € Ll((TO, T)); R”) U 7151 KaXKI0U
x% € R™ 3anaya Ko (13) uMeer eAMHCTBEHHOE pELIEHHE.
Onpenenenne 15. Jluneinas cucmema (12) oonyckaem ynpaenenue,
eciu ona  xaxcoou napwr  (x°,x1) € R™ x R™ Hatioémess U €
LZ((TO,Tl); Rm) maxkas, Ymo peuienue X € CO((TO,Tl); R”) 3a0a4u
Kowwu (13) yooenemeopsiem x(Ty) = x1. Camy pynxyuro u 6ydem
Ha3bl8amb OONYCHMUMBIM YnpasenenHuem. Taxkum o0pazom, MOINCHO
cKkazamv, ymo JuHeuHas cucmema (12) oonyckaem ynpaeénenue, eciu
ona kaoxcooti napwr (x°,x1) € R™ X R™ mmnooicecmso Odonycmumvix
VNPABIeHUl He NYCmo.
Mpb1 xoTuM chopMyIUpOBaTH HEOOXOAMMOE M JOCTATOYHOE YCJIOBHE
Toro, 4rto cucteMa (12) gomyckaeT ympaBieHUE. Y CIOBHE
dbopMyTupyeTCs B TEPMHUHAX pe30ibB8eHmMbl JTUHEWHOW CHCTEMBI
x = A(t)x.
Onpenenenne 16. Pezonveenma R nunetinou cucmemvt X = A(t)x -
omo  omobpadicenue R:[T,, T;]?> » L(R™; R™) maxoe, umo ons
Kadic002o Qurcuposanrnozo t, € [Ty, Ty ], omobpasicenue
R(:, t3): [Ty, T1] = L(R™; R™), t; = R(ty, t3),
aenaemcs peuwenuem 3aoauu Kowu
M =AM, M(t,) = Id,,
eoe ld,, oboznauaem eouruunyo n X n mampuyy.
JokazarenbctBa cnepyrommx Tpéx Ilpemnoxennit um Teopembl
comepskarcs B kaure J. Coron (2007).
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Ilpennoxenue 3.
1. R€ CO([TO»T1]22 L(R™; Rn)),
2. R(ty,t1) = 1dy, vty € [Ty, T1],
3. R(t1, t2)R(ty, t3) = R(ty,t3),V(ty, ta, t3) € [Ty, Ty ]°.
B yactHocTH, R(ty, t,)R(ty, t;) = Id,,,V(ty, t,) € [Ty, T1 ).
4. Ecnu A € C°([T,, Ty ]; L(R™; R™)), 10
R € CY([Ty, T, 1% L(R™; R™)) u

%(t, T) = AR, 1),V (t,T) € [Ty, T11?, (14)
aa_:f(tr T) — —:R(t, T)A(T),V(t, T) € [TOITl]Z' (15)

3ameuanue 4. PaBenctBo (14) cnenyer u3 onpeneneHus pe30JibBEHTHI.
PaBenctBO (15) MoxeT ObITh TOTyueHo u3 (14) nuddepennmpoBanem
toxkaectBa R(t,, t1)R(ty,t,) = Id,, 1o t,.

['maBHOE CBOWCTBO PE30JILBEHTHI COCTOUT B TOM, UTO C €€ IIOMOILBIO
MOJKHO SIBHO BBINKCATh pemenue 3aaaun Ko (13).

Mpenaoxkenue 4. (Mpunoun Joamens). Peuienue 3a0auu Kowu (13)

umeem 8uo
tq

x(t1) = R(t1,t0)x(to) + j R(ty, T)b(1)dT, V(to,t1) € [To, T1]%.

to
B vacmnocmu,

t
x(t) = R(t, Ty)x° + jR(t, )b(t)dr, Vt € [Ty, T4].
Ty
To, uto x(t;) sBisgercs pemenuemM 3aaaun Ko (13), mpoBepsiercs
npsiMbIM TG PepeHIIUpOBAHUEM TIO t;.
Onpenenenune 17. Mampuyeti I pama cucmemol
x=At)x + B(t)u,t € [Ty, T,].

HAasbvledemcs CUMMEMPUHUHAA nXxn mampuuya
Ty

C2 j:R(Tl,T)B(T)B*(T)R*(Tl,’[)d’[. (16)

T
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Teopema (Kaaman-Xo-Hapenapa). Juneunas cucmema x = A(t)x +
B(t)u oonyckaem ynpasnenue mo20a u mojibko mo20a Ko20a eé

mampuya I pama obpamuma.
Ipenno:xkenue 5. Eciu munetnas cucmema (12) oonyckaem

ynpaenenue, mo
T,

I([Ty, T;],x° x1) 2 inf j lu(®)|?dt ¢ : x(Ty) = x°,x(Ty) = x1}
To
oocmueaemcs Ha eOUHCMEeHHoOM (n.H.) snemernme U(t), 20e

u(t) = B*(t)R* (T, t)C 1 (xt — R(Ty, Ty)x®), t € (T,, Ty). (17)

3ameuanme 5. [[s moboro x € R™
T,

x*Cx = le*(T)R*(Tl,T)xlz dr.

To



