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AnHoTamusi. PaccmarpuBaercss cucTeMa JIMHEHHBIX CTOXaCTUIeCKUX I depeHimaib-
HBIX YPABHEHUH B YaCTHBIX IPOU3BOJHBIX I'UIEPOOJUIECKOrO THUIIA BTOPOIO IMOPSIKA C
KpaeBbiMu yciioBusimu ['ypca. Paree B psne pabor 6buIM MOJTyI€HBI TPEICTABICHAS Pe-
eHnsl B 3ajiade ['ypca [uist JIMHEHHBIX CTOXAaCTUYECKUX yPaBHEHUI ruiepbosimaecKoro
THUMA KJIACCHIECKUM CIIOCOOOM TIPH MPEITOI0KEHNU JOCTATOYHON TVIaIKOCTH KOd(bDUIm-
EHTOB CJIaraeMbIX, BXOJIAINNX B IPABYIO YacTh ypaBHeHUs. MexX Iy TeM IIpu MCCJIeI0BaHUN
MHOTHX CTOXACTHYECKUX MPUKJIATHBIX 337189 ONTHMAJIBHOTO YIIPABIEHNUsI, OMMMCHIBAEMbBIX
JIMHEWHBIMU WX YK€ HEeJTMHEHHBIMUA CTOXaCTUIeCKUMU TU(HEPEHITUATBLHBIMYA YPaBHEHUSI-
MM, B YACTHBIX IPOU3BOIHBIX TUIEPOOJINIECKOTO TUIIA BTOPOTO TOPSJIKA IIPEJIIIOJIOKEHUS
JIOCTATOYHOM TJIQIKOCTU JAHHBIX yPABHEHUI HE SIBJISIIOTCST €CTeCTBEeHHBIMU. Vcxons w3
9TOro, B paccMarpuBaeMoii 3ajade ['ypca, B OTyindne OT U3BECTHBIX PabOT, IJIAKOCTD
KO3 PUIMEHTOB CJIaraeMbIX B IIPABOM YacTH ypaBHeHUs He mpesanosaraercss. OHu can-
TAIOTCS TOJIBKO U3MEPUMBIMY ¥ OTPAHUYEHHBIMU MATPUI-(DYHKIUIMA. DTH IIPEIITOJIONKE-
HUSI, SIBJISISICb €CTECTBEHHBIMMY, [TO3BOJISIIOT B JAJTHHEHIIIEM MCCIIEI0BATh TaAKKe MMTUPOKUIL
KJIACC 3aJ1a4 OITHMAJIbLHOTO yIPABJIEHNUs], OIUCHIBAEMBIX CUCTEMaMU CTOXACTUYECKUX M-
1epOOIMIECKNX yPABHEHU BTOPOTO TOpsifika. B pabore BBeIEH CTOXACTUIECKUI aHAJIOT
MaTpHIbl PuMaHa, OJIyYeHO MHTErpaJIbHOE MIPEICTABIEHNE PEIEHNs PACCMATPUBAEMOiT
KpaeBoil 3a/1a91 B IBHOM BH/Ie Yepe3 KpaeBble ycaoBus. AHasior Mmarpulibl Pumana BBejieH
KakK peIlleHre JBYMEPHOI0 MATPUYHOTO MHTErPAJIBHOTO ypaBHEHHUs! Tula Bojbreppa c
OJIHOMEPHBIMHU CJIaraeMbIMM, U3YU€H DsiJi CBONCTB aHajora MaTpulbl Pumana.

KuaroueBsblie ciioBa: JinHeliHas cToxacTudeckas cucreMa ['ypca — /lapOy, mpecrasienne
pelteHus KpaeBoit 3a/1a4u, MeTon Pumana, croxacTudyecKuil anajor MaTpunbsl Pumana.
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1. Bsenenune

Meron Pumana mpejictaBieHust pelieHUNl Pa3jIUYHBIX KPAEBBIX 3aJ1a4
XOPOIIIO U3BECTEH B TEOPUU JINHEHHBIX JuddepeHnnaabHbIX ypaBHEHU Iu-
11epboOJINIecKOro THIA C JBYyMsl He3aBHCHMBIMU IlepeMeHHbIMU [2; 3; 6]. B
9TOM MEeTOJIe IPEJIIOJIaraeTcsl CyIeCTBOBAHIE BCIOMOIraTe/bHON (PYHKIMN
Pumana, obaamaroreit m3BECTHBIMI CBONCTBAMY TJIAIKOCTH, TIPU IIPEIIIO-
JIOXKEHUSIX JTOCTATOTHON TJIQJIKOCTH KO (MUIINEHTOB CJIaraeMbIX B IIPaBOi
vactu ypasuenus. Pyuknus Pumana urpaer yHIaMEHTAIbHYIO POJIb B
Teopuu JINHEHHBIX ypaBHEHUI rUepOOIUIECKOr0 TUIA U C €€ TIOMOIIbIO
yaaéTcst, Kak IPaBUJjIO, 3allUCATh Pellenne 3aa4 ['ypca B KBaJpaTypax.

B [1] BeiBojuTCst mETErpasibHast (DOPMyIIa PelleHnst KpaeBoii 3a/1aui, Bbl-
parKeHHasl B SIBHOM BHJI€ U€pe3 KPAEeBble YCJIOBUsI JJIsI CJIydasi pa3pbIBHBIX
K03 durnenTos.

B npemaraemoii pabore MCIOJIB3YIOTC HEKOTOpBIe nien [1| auist mpe-
CTaBJICHUSI PEIeHUsT JITHEHHOTO CTOXACTUIECKOTO THIIEePOOJIMIeCKOr0 ypaB-
HEHUsI BTOPOI'o MOPsiJIKa ¢ KpaeBbiMu yejoBusimu ['ypea [4; 5; 9]. Yeranosie-
Ha WHTerpaJibHasi GOpMYyJia, BEIPAXKAIONIAS B IBHOM BU/JI€ HCKOMOE DeIlleHHUe
Yepe3 KpaeBble yCJIOBUS.

Cremyer OTMETUTD, YTO OCHOBHBIM IIPEUMYIIECTBOM METO/Ia, B OTJIMIHE
or paborsl [2-4; 9| u 1p. siBisieTcst To, UTO OH "paboTaer” jaxe TOr/A, KOIIa
K03 DUINEHTHI HE ABJISIOTCS TJIAIKAMH.

B nasibHeiiieM mosiydeHHOE TPEJCTABICHHE MIPEJIITOIArAeTC UCIIOJIb30-
BaTh IPU U3YUYCHUN PA3IUIHBIX CTOXACTHUYECKUX 33189 ONTUMAJIBHOIO yII-
pasnenus cucremamu ['ypca — dap6y [7; 8; 10].

2. IlocranoBka 3ama4dn

Yepes D = [to, t1] X [z0, z1] ,y = (t,2) € D 0603HAYNM TPSIMOYTOJIbHUK.
IIycrs notok o-anrebp Fy = Fy, ectb cemeiictso o-anredp I, € F, oupe-
JIEJIEHHBIX HA OCHOBHOM BEPOSITHOCTHOM mpoctpancTse (2, F, P), npudem
/ /7 /7
FyCFy,ecemy<y, (re. t<t,z<uz).
PacemorpuM criesiyrongyio cucreMy JMHERHBIX CTOXaCTUIECKUX JIudde-
PEHIUAIBHBIX YPABHEHUH THIIEPOOIMYECKOrO THITA B YACTHBIX TPOU3BOIHBIX

0%z (t,x) 0z (t,x) 0z (t,x)
2 x
H )+ D)2t T D gy e p (2.1)

¢ KpaeBbIMHU ycjoBusaMu tuma ['ypca:

z (to,z) = a(z),
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2 (tzo) = b(t), (2.2)

a(xg) =b(to).

Baech z (t, x) — uckomast n— MepHas Bekrop-byukiust, A (t,x), B (t, ),
C(t,z), D (t,z) — 3ajaHHble U3MEpPUMbIe U OIPAaHUYEHHbIE (N X N) — MaT-
punpl KoadduimenTos, f (t, x) — 3aJaHHasg n— MepHas U3MEPHMasi U Orpa-
HudeHHas BekTop-pyukust, a (z),b () — 3amanusie B [xg, 1] u [to, 1] co-
OTBETCTBEHHO, N— MepHbIE BEKTOP-(YHKIUH, Y/IOBIETBOPSIONINE YCIOBUIO
Jlunmura, a % — M— MEPHBIN JAByXIapaMEeTPUIEeCKuil «OesIblil ryM»
Ha 1iockocTH [4; 10].

B cayuae, korga D(t,x) = 0, T. e. B J[eTEDMUHUPOBAHHOM CJIydae, 3Ta
3aJ1a4a paccMaTrpuBasack B [1], a croxacrudeckas 3ajgada I'ypea nomgo6Horo
TUIA JJIA TOCTATOIHO TiIajakux Kodddunuenros B(t, z), C(t, x) usyuanach
B [4; 9.

[lenbto mpejyiaraeMoii CTaTbll sIBJISIETCS HAXOXKJEHHE HHTErPaJbHOTO
peJICTaB/IeHnsl pelieHns: KpaeBoi 3ajaqn (2.1)—(2.2) ¢ momompio croxa-
CTHYECKOTO aHaJIora MaTpuilbl PumaHa.

Bamernm, 4To 1o permerneM 3a1a4u (2.1)—(2.2) nornmaercs ciydaiinast
dbyuxims z (t,z), noxunHeHHast OTOKY o-auredp {Fi, (t,z) € D}, mis
KOTOpOii coorHomeHus (2.1)—(2.2) BBINOIHSIIOTCS ¢ BEPOSITHOCTBIO 1 (CM.
Hamp. [5; 9]).

CyIecTBoBanue peIieHnsi B BLIIIEIPUBEICHHOM CMBICIIE PACCMATPUBAE-
MOt KpaeBoil 3a/1a91 P ITOM 3apaHee MPeJIIOIaraeTCsl.

3. MeTO,Z[ nccisjieagoBannd M OCHOBHbIE pe3yJibTaThbl.

[ycrs p(t,z;7,8) uq(t,z;7,8) — (N X n)-MepHBbIe U3MEPHUMBbIE U OI'Da-
HIUYeHHble MaTpuIl-GyHKIu,npuiem p(t, x; 7, s) abCOJIOTHO HEIIPEPBIBHA 110
s Ha [x0,z] mouru upu Beex (t,x, 7) € D X [to,t], q(t,x;7,s) abcomarorHO
HelpepbIBHA 110 T Ha [to, t] mouTn upu Beex (¢, x, s) € D X [z, z], upuuem,
p(t,z;7,2) u q(t,z;t,s) abCOTIOTHO HEIPEPBIBHBI COOTBETCTBEHHO 10 T Ha
[to,t] u o s Ha [xq, 2] .

Torga mist cymmset p (¢, z; 7, ) +q(t, 3 T, $) IMEET MECTO OYEBUTHOE TOXK-
J1eCTBO

t x
0%z (1, 8)
//(p (ta T, S) + q (t,l’, T, S)) WdeT -

to o

://(p(t,:n;T,s)+q(t,:U;T,s))A(T,S)Z(T,S)deT—i-

to o
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// (t,x;7,8) +q(t,z;7,8)) B(T ,s)aZéT )d dr+

to To

0z (1, 8)

// (t,z;7,8) +q(t,z;71,8)) C(1,5) ———dsdr+

to Zo

+//(p (t,z;1,8) +q(t,x;7,8)) f(7,8) dsdT+

to o

W (1, s
—|—//(p(t,a:;7',s)—i—q(t,x;r,s))D(T,s)z(T,s) ag:_(as’)dsdr. (3.1)

to o

[Tpumensizs dhopmyry ['puna ajist TpsSIMOYTOJBHBIX 00JACTEH, MOy IUM,

970
9%z (7, s)
// (t,x;7,8) +q(t,x;7,5)) 9795 ————dsdT =

to xo
/ 0
t
:p(t,x;t,x)z(t,x)—p(t,:c;tg, tOv / p kL x Z(Tax)dT_
to

t

—/p(t,x;T, o) 9z (7, %0) (aT, xO)dT—
T

to

t

[ [P O ot (st )20, )= (1 0) 2 0 0) -

to o

T

[ dq(t,ait,s) B L 02 (te,s)
/85 z(t,s)ds /q(t,a:,to,s) Tds—

zo zo

t x
[ [0q(t.aiT,s) 0z (r,5)
// o s dsdr.

to o

Torga yuurbiBasi 3T0 TOXKIeCTBO, dhopmysy (3.1) MOXKHO nepenucarh B
BUJIE:

(p(t,z;t,x) + q(t,z;t,2)) 2 (t,2) — p (t, x; to, x) 2 (to, ) —

WsBectus VMpkyTcKOro rocy1apcTBEHHOTO YHUBEPCUTETA.
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or

t
t .
—q@xﬁwa@Jm—l/mﬂ“uﬂMZHJNh—
to

t

~ [ ot wiman) Zogr

T
to

t

_//8p(t,:v;7,s)3Z(T,S)d5d7_/x&J(t’z;t’s)z(t s)ds—
zo

Os or 0s
to o
—/q(t,m;to, s) to’ 0 ds —//&1“”’ aé %) dsdr =
o to wo
t x
= /(p (t,z;7,8) +q(t,z;7,8)) A(T,8) 2 (7, 8) dsdT+
to 2o
t x
—|—// (t,x;7,8) + q(t,z;7,5)) B(T,3) az({(;ﬁdsd%i-
to o
t x
—i—// (t,z;7,8) +q(t,x;7,8)) C(T,5) Cf)zézs)dsd7'+

to xo

+//(p (t,z;71,8) +q(t,x;7,8)) f(7,8) dsdT+

to o

82w (r,

t x | ' )
+//(p(t,x,7‘,8)+q(t,:n,7',s))D(T,s)z(7',s) 555 dsdr. (3.2)

to o

Tenepb OpeaInoyIozKuM, 9TO CYHIECTBYIOT U3MEPpUMbIC U OI'PaHUYCHHBIC

(n x n) —mepuble Mmarpui-byuxiun &(t, x; 7, s) u n(t, r; T, s) nepBas U3 Ko-
rTopbix &(t,x;T,S) abCOJIOTHO HENpPEpbIBHA 1O T Ha [to,t] modyTH npu Beex
(t,z, s) € D X [xg,z], a Bropas n(t,z;T,s), aDCOJIOTHO HENPEPBHIBHA IO $
Ha [xg, x| mouTn npu Beex (t,x, 7) € D X [to,t].

TOI‘,[La ACHO CIIpaBEJJINBOCTb TO2KJ/IECTB

//{t:stazT’ dsdT—/ﬁtxts (t,s)ds—

to To
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/g (t, 23 t0,9)2 (to, 5 ds—// m 2 (r8)dsdr,  (3.3)

t

// (t,z;7,8) é )d dT—/’I’](t,SL‘;T,$)Z(7’,l‘)dT—

to

/n(thxo) (7, 70) dT//a’”“S) (r,s)dsdr.  (3.4)

to to o

Yuurssas dopmyist (3.3),(3.4), a TakzKe rpynnupyst Hog00HbIE YJICHBI,
dbopmyity (3.2) MOXKHO TIEpenucaTh B BHJIE:

(p(t,x;t,x) + q(t,x;t,2)) 2 (t, x) — p (¢, x5 to, x) 2 (to, ) —

t T

~a(t.ait.0) 2 (20} [p b7 20) AT g [ (110, 5)2 (1o, ) dst
T

to xo

t

+/n(t’x;7’x0)z(77x0)d7_/q(t,x;to,S) 82(;078)@_

s
to xo
/ 0 0

—/[ p(taxTx)—l—n(tme)] T, X dT—//[ pths

to to xo

0z (1, )
+(p (t,.’E;T, S) + Q(t,ﬂf;T, 8))B (T7 S) - §(t7$;7’ S)] ) dsdT—
-

_j] [W+(p(t,m;r,s)+q(t,x;778))0(773)—W(t»xsﬂs) X

to xo

0 f ;
xwdsdT_/[aq(t’x’t’s)_i_g(t’x;t,s) z (t,s)ds+

0s 0s

t x
€ (tyx;T,8)  On(t,z;T,s) )
+//[ 5t g, —twTe)+

to o
+q (t,2;7,5))A(1,8) — (p(t,2;7,5) + q (t,2;7,8)) D (1,5) ¥
t x
W} z (T, S)deT—//(p(t’!L‘;T,S) +q(t,z;7,5)) f (1,5) dsdT=0.

to o

(3.5)

WsBectus VMpkyTcKOro rocy1apCTBEHHOTO YHUBEPCUTETA.
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Hastee, npeanosnokum, 910 KBaprer (p, q,&,n) YAOBIETBOPSET CJIE/YIOIINM
COOTHOIIIEHUSIM:

zzg%:gigpg T3, )+q(z LT3 T, ))g(ﬂb‘) §(t, 57, 8) = 87
8857(—1‘/,:1:;7',8) pafi(tx:rq; SS)) - Q( on S)) (T7 8) ( n S) (36)
iR 4 FINETE) — (p(t, 257, 8) + q(t,l; 7,5)) A(T,5) —
- (p (t,ﬂf;T, 3) + Q(tvx;Ta 3)) (Tv S) . 8782 2 = 0
W =-—n(t,z;Tx),
w —£&(t, x5ty s), (3.7)

p(tmtx)+q(txt:1:) E,

e £ — (n X n) — exuHuYHAS MaTpPUIA.
YunreiBast (3.7) B (3.6), nostydaeMm UTO, BBIIOJHSIOTCS COOTHOIIEHIE

Op(t,x;1,z) 9q(t,x;T,x)

? + 87’ +(p(t,l'STa%)+(J(tax§7'ax))0(7:$) :07
p taazts) n aq(txts) T+ (p(tait,s) +q(tast,s) B(t,s)=0, (38)
p(t,x;tjw)Jr(J(t?w;t,ﬂf) = FE.

Haunee, ¢ yaerom (3.6), (3.7) u npurumast Bo Buumanue (3.5), nmeem

z(t,x) =p(t,x;to,x)a(x) + q(t,z;t,20) b (t) + /t p(t,x; 7, x0) b (1)dT—

t T T
—/ n(t,z;7,20)b (1) dT+/ q(t,x;to,s)d(s)ds—/ E(t,x;to, s)a(s) ds+

to zo
t x
4 / / (0 (7, 8) + a (t,a57,8)) f (v, ) dsdr . (3.9)
to J xo
C apyroii croponsl u3 (3.6) mosydyaem, 4ro
oq(t,x;7,x
(i) = (PLEFEI) (i) 4 (o) € () )

op(t,z;t
€ (tw3t0,5) = (W + (p (t,33t0, ) + Q(t,w;to,s))B(t073)> .

YuauTeiBast 10csIeHIe cooTHOIeHNs B (3.9), nmeem

z(t,x) =p(t,x;to,x)a(x) + q(t,z;t,20) b () + / p(t, @7, 20) b (1)dr—

to

t ) t
—/ Wb (1) dT—/(p (t,z; 7, 0)+q (t, 257, 20)) C (T, 20)b (7) dT+
to T to

—i—/ q(t,x;to,s)a(s)ds—/ Wa(s)ds—
T o §

0
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— /:v (p (t,x;to, s) + q (t,x;t0, 8)) B (to, s)a(s) ds+

(0]
t T
+// (p(toxi7,5) + ¢ (t,2:7,8)) f (, ) dsdr |
to Y xo
Orcrona, npuMensisi GOPMYIIy HHTEIDUPOBAHUS 110 YACTSAM B OIPEJICIICH-
HOM I/IHTeraﬂe, HOJIqu/IM

t

z(t,x) =p(t,x;to,x)a(x) + q(t,x;t,20) b (t) + /p (t,z;7,20) b (1)dr—

t
—q (t7 xz; ta .TJ()) b(t) +4q (ta xZ; tO? .%'0) b(tO) + /q (t7 ZT, xo)b (T) dr—
to

— / (p(t,x;7,20) + q (t, 257, 20)) C (1, 20)b (T) dT+

+/Q(tax;toas)a(s)ds—p(t7$;t07ﬂ?)a(9€)+p(t,x;t0,$0)a(l’o)+
xo
+/p(t,:c;t0,s)a(s) ds—

zo

—/x (b (t,:t0, ) + q (1,23 0, 8)) B (to, 5)a (5) ds+

0

t z
/]

s IocJieIHEro COOTHOIIECHU A CJIEIyeT, IYTO

z(t,x) = [p (¢, x;t0, w0) + q (¢, 73 t0, ¥0)] @ (v0) +

t .
+ [p(f,ﬂ?;T, xo) +4q (taZE;Ta CCO)] b(T)dTi
to

—/ [p(t,x;T,20) + q (t,2;7,20)] C (T, 20)b (T) dT+

to

+ /w [p (t, z;to, s) + q(t, z;to, )] a (s)ds—

Zo

WsBectus MpkyTcKoro rocy1apcTBEHHOTO YHUBEPCUTETA.
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_ /x [p (t,z;t0, s) + q (t,x;t0, s)] B (to, s)a (s) ds+

0

t T
—i—/ / p(t,z;7,8) +q(t,x;7,8)] f (,5)dsdr. (3.10)
to Y xo
IIycts mo ompeesieHuIo
R(t,x;7,8) =p(t,2;7,8) + q(t,x;7,8).
YuuTbiBasi BBeJleHHOe 0003HaueHne, n3 paseHcTsa (3.10) nosydaem

z (t7$) =R (t7$;t07 'CCO) a (.’L’()) +

—i—/t R(t,z;7,20) [b(T) — C (1,20) b (7))dT+

0

+ /m R (t,x;to,s)[a(s) — B(to,s)a(s)]ds+

0

—i—/t: /I:R(t,a:;r, s) f (r,s) dsdr. (3.11)

CirenpoBaTe/ibHO, JTOKA3AHA,

Teopema 1. ITyemo R (t,z;71,8) = p(t,2;7,8) +q(t,x; 7, 8) Acasemes pe-
wenuem 3adavu (3.8). Tozda edurncmeennoe na D pewenue aunetinot cmo-

xacmuyeckot 3adavwu Lypca — dapby (2.1)-(2.2) donycraem npedcmasaenue
6 gude (3.11).

Bamernm, aro Marpura R(t, z; T, $) ABIAETCS CTOXaCTHIECKIM AHATIOTOM
MaTpunpl PruMana i paccMaTpuBaeMOoil cToXacTHYIecKo 3amaqu ['ypea —
IlapOy.

Kak Bumno, npu kaxaom dbuxcuposanaom d = (€ (¢, z;7,s),n (t,2;7,5))
sagada (3.6)—(3.7) aBasiercs 3amadeit Komn u mveer yrst Kazxk10ro d eJuH-
cTBeHHOE perterne (pq, qq,&q, Nq) - Oaraxo Bee pemenns 3amaun (3.6)-(3.7)
00JIa1aI0T CJIEIYIOMUM CBONCTBOM MHBAPUAHTHOCTH.

Teopema 2. JTas scex pewernuti (pa,qa,Ed, Na) 3adavwu (3.6)~(3.7) cymma
R=p,(t,x;7,8) + qq (t,z;T,8) — uneapuarmma, m. e. He MEHAECMCA NPU
usmenenuu d u ABAAEMCA eOUHCTMEEHHBIM DEWEHUEM 06YMEPHO20 CIMOTA-
CTMUMECKO20 UHMEZDAABHO20 Ypasherus muna Boavmeppa ¢ odnomepHbLmu
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CAARACMBLMU
t
R(t,x;T,s) = E+ /R(t,x;a,s)C (o, 8) dat+

T

xT

t x
+ / R(t,a;7, 8) B(r, B)d + / / R (t,z;0,8) A(a, B) dodf+

//Rta;a,ﬁ (a, B) 8(8,66)61 dg.

Jokasameavcmeo. U3 cucremst (3.6)—(3.7) sicuo, 1to

p(tai7s) = / (o(t, i, B)+a(t, 27, 8) B(r, B)db+ | € (t, 237, 8) df—
_ /T n(t,z; o, x)da + p (t,x;t, ),
t
g(t,asms) = — / " (ot 23 0 8) + gt 2, 8))Cl, s)dat
t
T ) d _
—f—/t n(t,z;a, s) da

_/sg(t,;p;t, B)dB +q (t,x;t,x).

Torna
p (ta xT, S) +4q (t’x;Tv 8) =p (t,l’;t,l’) + Q(t,llz‘,t,l')—

— /T (p(t, =z, 8) + q(t, x; 0, 5)) Oy s)dv—
- [ Otmrs) ot )5 + [ € i ds-

)d Cntmarsyda— [ €@ at s (312
/tnta;ozm a—i—/tn(txas)a /mg(t:ntﬂ),ﬁ (3.12)

IIycTb

or
rae r (t, x; 7, s) — u3MepuMasi U OrpaHHYCHHAsT MATPHI-(DYHKIIUS.
Torna u3 (3.6) MokHO 3amECATH

=r(t,z;7,5),

on (t,x;,s)
0s

WsBectus VpkyTcKOro rocy1apCTBEHHOTO YHUBEPCUTETA.
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O*W (1, 5)

(w7 9) + 4 (37,9) D (7,5)

CremoBaTebHO, UMEeM

s(ux;ns):/ r(t s, s)da+ € (tait,s)
t

n(taims) = / C(plt, a7 B) + alt, i, B) A(T, B)dB+

0*W (1, 8)

o108 dp-

+/S(p(t,x;7',5)—i—q(t,x;Taﬂ))D(Tvﬁ)

_/Sr(tvx;Tvﬁ) d5+77 (t7$;7_7$)'

Orcrona ciremyer, 9To

f(t,x;ﬂﬁ)=/tTT(tya:;a,B)da+§(t,w;t,ﬁ),

n(tasa,s) = / Tl a5, B) + qlt, w5 0, B)) Al B)dB+

O*W (a, B)

[ wtmas +altaas) D) T

df—

S
—/ r(t,z;a, B)df +n (t, x50, x).
€T
YunTeiBast 3Tu cooTHOeHus B (3.12) nmeem

p (t,(l], T, S) +4q (t,fL’;T, 8) =p (t,.’lﬁ,t,flf) + Q(t,IE,t,IB)—
- / (p(ta T, 5) + q(t7$7 «, S))C(Oé, S)dOé—

t

S

T

S T

+/f(t733;7575)d5—/n(t,x;a,x)da+

x t

T S

+ / / (o(t, 50, B) + q(t, 25 0, B)) Alcr, B)dadB+

t x

—r(t,x;7,8).

- / (p(t, 7, B) + q(t, 257, B)) B(r, B)dB + / / r (t, 25, B) dadB+
t x

39
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// (0,8 + altszs )l ) O 0P s

—t/w/r(t,x;a,ﬁ)dadﬁ—i—t/n(t,x;a,:p)da— x/&(t,:v;t,ﬂ)dﬁ-

CienoBaTesIbHO

R(t,z;7,s) :E+/R(t,x;a,s)0(a,s)da

T

t x
++/R(t,x;T,ﬁ)B(T,ﬂ)dﬁ—i—//R(t,m;a,ﬁ)A(a,ﬁ) dadB+

//Rtxa,ﬁ (0, 6) a(aﬂﬁ)ddﬁ

Takum 06pa3oM, TeopeMa HOJHOCTHIO JTOKA3AHA.
[MomaepkneM, uro B dopmyie (3.11) nonaras z (t,z) = R(t, z;t0,z0) 1
pe/oJiarast, 4To

ORWST8) _ oy ) Rt s:7.5).
ot

aR (T;‘T;T’ S) J— 5

L = B(na) R(r,mi7,s),

R(r,s;1,8) = E,

/t: /QC:R(t“’”;Tv s)f (r,s) =0.

[Tocieiame TOXK1€CTBA MO3BOJISIIOT HAM YTBEPKIATH CJIEIYIOIIEe: O

IIOJIYIUM, ITO

Teopema 3. Mampuunas gynrxyus R(t,x;7,8) omuocumenvrno nepsot
napot. nepemernix (t,x) ABAAECMCA PEUWEHUEM CACOYIOUEL20 MAMPUIHOLO
CMOTACTNUNECKO20 00HOPOOIH020 YPABHEHUA

O’R (t,x;7,5)

Otox

OR (t,x;1,58)
ot

=A(t,z)R(t,z;7,5) +

OR (t,x;7,8)
oz
OPW (t,x)
otor '’

+B(t,x) +C (t,x)
+D (t,z) R(t,x;T,s)
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C Kpaesovimu YCcao6uAMU

ORWSTS) oy ) Rt si7,5),
ot

OR (1, x;7,8) ;

L = B(ra) R(r,mi7,s),

R(r,s;71,8) = E.

4. 3akJjaro4deHue

Paccmorpena kpaesast 3amaua ['ypca — JlapOy st 0IHOTO JIMHEHHOTO

CTOXaCTHUYIECKOI'O I‘HHep6OJH/I‘{eCKOFO YpaBHEHHA BTOPOT'O IIOPsAJIKa C U3ME-
PUMBIMHU 1 OI'DaAHUYIC€HHBIMA KOS(i)(l)I/IHI/IeHTaMI/I. YcranossieHo NHTETrpaJIbHOE
mnpeacraBjleHue peluieHnd KpaeBOfI 3a1a491 B 4BHOM BHJE.

BuaarogapHocTh. ABTOPHI BBIPazKaloT IiIyboKyIo 0JIaroJapHOCTb PELEH-

3€HTY 3a IOEHHbIC 3aMe4dYaHusd 110 COACP2KaHNIO CTaTbU.
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Representation of the Solution of Goursat Problem for Sec-
ond Order Linear Stochastic Hyperbolic Differential Equa-
tions

K.B. Mansimov!?, R. Q. Mastaliyev'

L nstitute of Control Systems of ANAS, Baku, Azerbaijan
2 Baku State University, Baku, Azerbaijan

Abstract. The article considers second-order system of linear stochastic partial
differential equations of hyperbolic type with Goursat boundary conditions. Earlier, in a
number of papers, representations of the solution Goursat problem for linear stochastic
equations of hyperbolic type in the classical way under the assumption of sufficient
smoothness of the coefficients of the terms included in the right-hand side of the equation
were obtained. Meanwhile, study of many stochastic applied optimal control problems
described by linear or nonlinear second-order stochastic differential equations, in partial
derivatives hyperbolic type, the assumptions of sufficient smoothness of these equations
are not natural. Proceeding from this, in the considered Goursat problem, in contrast to
the known works, the smoothness of the coefficients of the terms in the right-hand side of
the equation is not assumed. They are considered only measurable and bounded matrix
functions. These assumptions, being natural, allow us to further investigate a wide class
of optimal control problems described by systems of second-order stochastic hyperbolic
equations. In this work, a stochastic analogue of the Riemann matrix is introduced, an
integral representation of the solution of considered boundary value problem in explicit
form through the boundary conditions is obtained. An analogue of the Riemann matrix
was introduced as a solution of a two-dimensional matrix integral equation of the Volterra
type with one-dimensional terms, a number of properties of an analogue of the Riemann
matrix were studied.

Keywords: linear Goursat-Darboux stochastic system, representation of solution
boundary value problem, Riemann method, stochastic analogue of the Riemann matrix.
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