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ICHYBAHH{ TA € IVMTHICTD CJIBHOI'O PO3B’A3KY
CTOXACTNYHOI'O INPEPEHIIAJIbHO-®YHKIIIOHAJIBHOTI'O
PIBHAHHA 13 3OBHIIITHIMU BUITA/IKOBMMU 3BYPEHHAMUN

It is obtained sufficient conditions for the existence of a strong solution (almost surely) of the
stochastic diffusion equation with finite aftereffect under external random processes of arbitrary
nature, and found sufficient conditions for the existence of even points of such equations.

Y poboTi ofep:KaHO IOCTATHI YMOBU ICHYBAHHS Maiiyke HAIEBHO CUJIBHOTO PO3B 3Ky mucy3iitHoro
CTOXACTUYHOTO PIBHSHHS 31 CKIHUEHHOIO MICJSIIEI0 i1 Ji€I0 30BHIIIHIX BUMAIKOBUX ITPOIECIB J10-
BiTBHOI IPUPON, a TAKOXK 3HAHIEH] JOCTATHI YMOBH iICHYBAHHS MAPHUX MOMEHTIB TAKUX PiBHSHbD.

1. Beryn. [lpu posrisii jgudepeniiiajbHuX PiBHSAHDb 3 BUNAJIKOBUMU (DYHKIIAMU
CJILJT PO3IJISLIATH JIBA BUIAJAKU. Y HEPIIOMY BHIIQJIKY BUINAJIKOBI (PYHKIIIT, IO BXO-
JATh y andepeHIiiaabie piBHIHHS MOYKHA PO3B’s3yBaTH 3a JOTMOMOIOI0 KJIACUYHHUX
METO/IIB Teopii 3BUYaiiHUX JudepeHIliajlbHIX PiBHAHL. Y JIPYIOMY BHIIQJIKY JTOBO-
JIATHCA PO3LIIATH AudepeHIia bl PIBHAHHS, IO MiCTITh y3araJbHeHi BHIIAIKOBI
nporecu Tuity «0ijioro nrymy». Taki piBHSHHS MOXKHA OTPUMATH B PE3yJIbTATl I'pa-
HAYHOTO TePeXO/y BiJ PIBHAHB, K1 OMUCYIOTh CUCTEMU, HA K1 JII0THh MTBUIKO3MIHHI
BIUINBY (HANPUKJIAJ, XAOTHIHWUI TEMIOBHA PYX MOJIEKYJ, MO J0Th HA YaCTHHKY,
OpoyHIBCHKHIT pyX TOm0). [I0 TaKUX DiBHSIHD KJIACHYHI METOJIN 3aCTOCOBYBATH He-
MOZKJIUBO, TOMY JIJIsI HUX PO3POOJIEHO CHeliaabHy Teopilo CTOXacTUIHUX Audepen-
1iaJIbHUX PIBHSHD.

Tepmin «croxactuune judepeHiiajbHe piBHAHHS» OyB 3aM04aTKOBAHUI
C. H. Bepumrreitnom. 1. 1. Tixman [1] Briepme o6rpynTyBaB rpaHudHEil Hepexig. Y
CBOIX pobOTaxX BiH Ja€ 3arajbHe MOHATTS CTOXACTUYHOTO MudepPeHIiaaIbHOrO PiBHS-
HHs Ta oOrpyHToBye piBHauaa A.M. Koamoroposa mig mepexigamx iMOBipHOCTEI
PO3B’SI3KiB.

[Ticsist BBejieHHS TOHATTS CTOXACTHUYHOrO JudepeHiiiajia Ta iHTerpaJsa, 3aMiHu
3MIHHUX JIJISI CTOXaCTHYHOTO JTuepeHnIiiaia, BUSHAYEHHs CHJIbHOT'O PO3B’ 3Ky CTOXa-
cTHIHOTO TidepeHiaabHoro piBHAHHS ¥y BizoMux Monorpadisax [1], [5], [6], [11] Ta ix
NOJIAJIBIIIE TIOMTUPEHHS Ha KJIACH CTOXAaCTHYHHUX JuepeHtiaaTbHO-DYHKITIOHATbHIX
piusub [3], [7], [8], [13], [14] (nuB. HaBeneny Bemuky GiGmiorpadio B mux poborax)
CTAJIO MOYKJIMBUM JIOC/IJIZKEHHSI ACUMITOTHKY CUJIBHOTO PO3B’43KY JIJI MaTeMaTH-
YHUX MOJIeJiell CKIaJHUX CUCTEM, sKi BUMAraloTh BPaXOBYBaTH BUIIAJKOBI mapame-
Tpu (auB., Hanpukiam, poboru [4], [10], [12], [15] Ta in.).

Y naniit pobOTi po3IIAIa€ThCA Kaac Mudy3iiHIX CTOXaCTUIHUX JudepeHItia b
HO-(DYHKITIOHAJIHLHUX PIBHAHD 3 ypaXyBaHHAM 30BHIIIHUX BUIIAIKOBUX 30yPEHb 1HIIOL
HPUPO/IM, BIIMIHHOI B/ BIHEPIBCHKOTO MPOIECY, BUBYAETHCI NUTAHHS ICHYBaHHS Ta
€JIMHOCTI CUJIBHOTO PO3B’S3KY /IS IbOI'O KJIACY PiBHSHbD.

2. ITocranoBka 3amauqi. Hexaii Ha itmosipaicHomy 6asuci (2, F, {F;, t > 0}, P)
3aJIaHO cTOXacTH4He jaudepeHiagbHO-QyHKIIOHAIbHe piBHAHHSA 110 (audysiiine)
i €0 30BHIMHIX BunaakoBux 30ypens (CADP333)

dz (t) = f1 (t,w)a (t,z,) dt + fo (t,w) b (t, x;) dw(t,w) (1)
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ili=o = 2 (t+0) im0 = p(0) € RY; =7 < 0 <0, (2)

ne fj(t,w), j = 1,2 — oxHoBUMIpHI BUIAIKOBI MPOIECH i3 3aJaHNM 3aKOHOM DO3-
HOJTLTY
Fi (f; (t,w]) =P{w: f; (t,w) < 2} ,Vz € R. (3)

Koedinient snocy a : [0,7] x D — R, ge D = D([r,0]) — upocrip bynxuiii,
K1 He MalOTh PO3PUBIB JPYTOTO POJLY.

Koedinient mudysii b : [0;T] x D — R! x RY, a, b — sumipni 3a cykynuicrio
svinnux; o = {z (t+6)}, 0 € [-7,0],—00 < —7 < 0.

Osnauenna 1. Bunajakosuii nporec z (t) = z (t,w) € D HazBemo cuJIbHEM
po3s’s3kom CADPP333 (1), (2), axmo = (t) € F;-BUMIpHEM BHIAIKOBUM MPOIECOM
YVt €10, T] i 3210BO/IbHSE CTOXACTUYHE IHTErPAIBHE DIBHSIHHS

£ (t) = o (0) + / f1 () a (s, 2)ds + / fo (5) b (5, 20)dw (s) (4)

3a 104aTKOBOIO yMoBOIO (2), e f; (s) = fi(s,w).

Y npocropi D ais peD susnaanmo wopmy [|¢ (9)|| = suppe_,.q [9(0)] -

BayBakumo, 1o y piBrOMipHiii HOpMi mpoctip Ckopoxoga D [1] € HemoBHUM
npocropoM. ToMy Bl pe3ysibraTn GyIyTbh MATH MiCIe B PO3MIHPEHOMY IpocTopi D
aKnit Hajar Oyaemo mo3nadaru D).

3. IIpo eamuicTs cuabHOoro po3m’a3ky CIPP333. /losegemo crodarky
€IMHICTH 3 TOYHICTIO JI0 CTOXACTUYHOI eKBiBaJeHTHOCTI po3B’si3ky 3amaqi Komi (1),
(2).

Teopema 1. Hezali na tmosipnichomy basuci (2, F, {F;, t >0}, P) sadaro
CHADP333 (1), (2), koepivicnmu Axo20 36a0060AbHANOM YMOGU:

1) dynruii a(t, ), b(t,x) eusnaueni dan t € [0,T], x € (—00, +00) ma sumiphi
304 CYKYNHICTIO 3MIHHUL,

2) icnye maka cmasa 0 < K < oo, wo Vt € [0, T, z,y € (—00,+00) cnpas-
oorcyemuvcea ymosa Jlinwuys ma ymosa 0bmencenocms

la(t, ) —a(t,y)[+[b(tx) = b(ty)| < K|z —yl, (5)
la(t, )" + |b (t,2) [* < Ka(1 + |2[*); (6)

3) f;(t)= f; (t,w), j = 1,2 — sunadkosi npoyecu 3i c60IMU 34KOHAMU PO3NO-
diny (3);

4)  euronyromvea E{fi* (t) < K3} E{fo" (t) < Ku};E{-} — onepayia mame-
MAMUYHO20 CNOJI6ANHA;

5) nonapno nesanescni sunadkosi npovecu f;(t), j = 1,2 ne sanescamv 6id
sinepiscvrozo npovecy w(t) = w (t,w) € R™, npu yvomy B {||zo (0)||} <K <
00

6) inmezpasu y (4) € nenepepeni no t matiorce nHanesHo.
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Todi icruye edunut poss’asok sadaui Kowi (1), (2) 8 mounicmio do cmozacmuunoi
EK6L6ANECHTTVHOCTIV.

BayBakennd 1. [cuyBanns eaunoro po3s’s3ky 3aa4i Komi (1), (2) 3 Tounicrio
JI0 CTOXACTUYHOI eKBiBaJIeHTHOCTI 03Havae 2] nacrynue: skmo x1(t) = z1(t,w) Ta
To(t) = 22(t,w) — ABa cubHEX po3B’s3ku 3axaqi Komi (1), (2), To

P{w: sup |21 (t) — 22 (t)] :0} — 1. (7)

0<t<T
Josedennsa. ko z;(t) = z; (t,w) € R! apa pose’sasku (1), (2), To gas i = 1,2

MaTHMEMO 1HTerpaJibHi PiBHAHHI:

2 (t) = 7: (0) + / fi(s)a(s,20) ds + / L()bsa)du(s). ()

Bignivemo Bupas (8), mast x1(t), Bupas (8), mist xo(t), migHecemo 10 KBajapary
JiBYy Ta TpaBy YacTuHy Bupasy st xi(t)- xa(t), o6uucaImMo BipHO MaTeMaTHIHe
crogiBanms E{|z; (t) — 22(t)]°}, B pesymbrari MaTuvenmo:

B (k1) —aalt)} = B| [ filsw)(a(smn) = (s, ds

2
t

+/ a2 (s,w) (b(s,z1,) —b(8a$2s)dw(3)] : (9)
0

YBegemo nosuadenus a; () = a (s, x;,), b;i(s) = b;(s,z;,), @ = 1,2. Ouenn-

aua mepisuicts (a + b)° < 2 (a? + b?). BiaacruBicTs MaTeMATHUHOIO CLHOAIBAHHS Bij
KBajpary inrerpany Iro, sk dynknil Bepxubol mexi [1], [2| mae piBnicTh

E{(/Otusww@f} - [E{re)as
ne l(s) = (s,w).

BpaxoByioun Buiiie 3rajiane 3ayBarKeHHsI, MATUMEMO:

E{|z1 (t) — 22 ()"} < 2E Uot £ (s,w) (ar, — a%)dSrJr

w2 " fo(s) (br, — bo, ) ds. (10)

st ponanky mig 3nakom E{o} Bupasy (10) suxopucraemo uepisaicth Kori-

Byuskoscbkoro [7]
t 2 t t
([en) < [ s [ as
0 0 0

ne £ =€ (w) e Ry p=n(w) e R Jna apyroro momanky HepisHicTh [esbaepa |7,
Bl E{f1 f2} < (E{fT})» (E{f3})* upu p = ¢ =2, T06TO

Ef2 () b (s,an,) = .2 < (E{(F26)"]) (B (b1 () —ba(s)')? =
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N|=

— (E{fH(5)})? - (BL(bi (5) = bals))' D)7

B pesysibrari 0/1ep:KuMO HEPIBHICTH

Bllen () =2 (0} < 28 7@ ds- [ (a0, (9) = aa(s) s+

2 [ B ) E{0 ) -h )Y s <
§2T-K3-K12/0 E{|z, (s)—xz(s)ﬁ}dsm-f(jz(f-/o E{|z; (s) — 22 (s) "} ds <

L/O ]E{|x1 (s) — o (s)|2}ds, (11)

ne L =2K{ (TKs + Ky - K?) . Mae micne [1] nacTynae TBepiKeHHs
Jlema. Hexati o(t) ma a(t) eumipni obmesceni dynruii ma npu deskomy L > 0
suronyemvea nepiehicmos p(t) < a(t) + Lfot o(s)ds

Tooi .
o(t) < alt)+ L/o @ (s)exp (=L (t — s))ds. (12)
Hosederns. Iloznaanmo npaBy yactuny y (12) gepes
Y(t)=al(t)+ L/o o (s)exp(—L(t—s)) ds. (13)
3po3ymio, mo ¥ (1) 3amoBosbHsEe 3a1a1y Ko
v =a®+L [ 6 ds v(0) =) (14
[Mosnauatoun A (t) = 9 (t) —a(t), moxemo 3anucaru:

>L/A ds>L2//A

:LZ/Ot(t—u)A( )du>L3/O t—u/A ) dsdu =

= L3/0 @A(S)Cﬁ > 2 %/ﬁ (t— )" A(s)ds.

OckinbKu
n

: L ! n—1
lim —)‘/0 (t—s)""A(s)ds =0,

n—><>o(n—1 .

toxui A(t) > 0, Tobro ¢ (t) — a(t) > 0. Orke, Bukonyerbest (12). Jlemy 3 moBeseHo.
[IpogoBRuMO J0BeIeH s Teopemu. Bukopucraemo Hepisaicts (11), 10610

E{jz: (£) — 2(t)7} < L / E {Jz1 () — 2a(s)[*} ds,
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p(t) = E{fa (t) — 22} (15)

ko B3stH at) = 0 B aemi 1 3 L > 0, ogepzxumo:

0 < Efjas (t) — aa(t)[*} < L/Ot exp (=L (t =) E{|zy (t) — 22 () [} ds.
Ocranmst HepiBHiCTH Mae Micme mpm
E{|z1 (t) — 22 (¢)]*} = 0. (16)
Ockinbku 1 (t) — x5 (t)e maprunaraaom [4], To 3 (16) Bummusae Vt € [0, T
P{w: fay (8) = za(8)]} = L.

Orxke, ayist JoBiIbHOL 3mivenHol miavuoxuan N Biapisky [0,7] BUKOHYeTbCsT piB-
HICTD

]P{w . suplar (t) — 22 ()] = o} ~ 1

teN

dxmo N seoan minbae wva [0, 7], To 3 HenepepBHOCTI Maiizke HaneBHO 1(t) Ta
x1 (t) BunIMBaE

P{w: supycer |21 (t) — 22 (£)] =0} =P{w : suppy |21 (t) — 22(t) | =0} = 1,
10 JIOBOJIUTH Teopemy 1.

3ayeastcenns 1. Heuepepsuicrsb x1(t) ta x2(f) Maiizke HAIEBHO, sIK CHJIbHUX
po3s’a3kiB 3aga4i Komi (1), (2), HaBexemo Huzkue y Teopemi 2.

4. TIpo icHyBaHHS cuabHOTO po3B’a3Ky 3aga4ui Komri 3 nmpocTopy Cko-
poxoga. Hexail BukonyoThes ymosn 3ana4i (1), (2) (Teopema 1).

Teopema 2. Hexail na tdmosipricromy basuci (2, F, {F;, t >0}, P) sadana
zadava Kowsi (1), (2), daa axoi sukonyromoesa ymosu 1) — 6) meopemu 1.
Todi:

A) posé’azor 3adawi (1), (2) x(t) matiorce nanesro nenepepenuli das 006iAbHO20
t€[0,7] ma x(t)|t=0 =z (0).

B) suponE {Ja(0)} < oo.

Hosedenns. A) Toknagemo xg (t) = z(0), roxi (n + 1)-e Ta n-Te HADIUKEHHS
Juist po3B’s3ky (4) 3amadi (1), (2) nabyBaorb BHIJISLLY

Tpe1 (1) = 2 (0) + /0 fi(s)a(s,x,(s))ds + /0 fa(s)b(s,x, (s))dw(s), (17)

%®=w@+lﬁﬁM@mu@D®+Aﬁ®M@%1@MM$-O&

BigmimMemo Bif 2,41(t) 3a pinictio (17) x, (t) 3a piBmictio (18), migHecemo 10
KBa/IPaTy Ta, 00UMCIIOIYM MATEMATHYHE CIIOJIBAHHS, 0J€PKHUMO

E {|@ns1 (t) =20 (O} = E{/O fi(s)(a(s,zn (s)) = als, zna(s)) jds+

—l—/o fo(8)[b (s, 2, (5)) —b(s, Tp_1(s))dw (3)]2 < L/o E {|xn (s) — xn,1(5)|2} ds,
(19)
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e L= QK%(TKg + \/Kl . K12)

Iurepytoun HepiBuicTh (19) n — 1 pasis, ogep:KuMo OIMIHKY 3 L BUDIsITY

Bt (0 = 0 (OF < L [ {38 o 6) = an 6)} s

e

E {|z1 (s) — 2o ( |} E/f1 (s,2(0))ds]? +E/ 13 (s)b* (5,2 (0)) ds.
Bpaxosytoun ymoBy (6) Teopemu 1, 07iep:KiMO 3 BHUIIE 3alUCAHOT PIBHOCTI
E{|z1 (s) — 20 ()]} < LTKZ(1+ E{|2(0)["}).

Tomy icuye crama C' Taka, Mo

E {|zn1 (t) — (t)|2} <C , (20)

pe C' = LTK3(1+E{|z(0)]*}).

Yeegemo npocrip Hy [0, T, six npocrip Bunajakosux Gyukuiit f(¢,w), BusHavenuit
aisa ¥Vt € [0, T] ra npu xoxuomy ¢ € [0, 7] Bumipaux BignocHo F; 3 iMoBipHiCHOTO
basucy (2, F, {F, t >0}, P), ana axux

IP’{w: /TfQ(t)dt<C’1<oo}:1.
0

Jlema 4. Hewat f(t) € Hy [0,T] ma [} E{|f(t |2}ds<oo

Todi matioice nanesro cenapabesvhuii npouec I (t,w) fo s)nenepepenull
sat €0, T|, a maxosc 6uKOHYIOMBCA HEPIGHOCT [4]

1 [T
{ :OiltlET/ f(s)dw (s >a}§?/o E{\f(t)‘%lt};

{OggT/f ) (s }s4/OTE{rf<t>rdw}.

[IpogoBkuMO J0BeIeHHS TeopeMu 2. 3ayBazKHMO, 110

< /0 la (5,2, (8)) —a(s, -1 ()| ds+

SUD¢eo,1) [Tnt1 (B) — 2 ()]~

t

+ sup | [ (b(s, 20 (s)) = b(s, 2na1(s)))dw(s)|.

teo,7] Jo

Topui cin Bukopuctatu HepiBHicTh Kormri-BynskoBebkoro, jiemy 4, a TakoXK yMOBY
Jlinmutg, B pe3yabTaTi 0/IepzKUMO HEPIBHICTH

E { sup |y () — (t)|2} < ZT/O KiEA{|z, (8) — s (S)]z}dﬁ—

te[0,7
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T n—1gm—1
CiL" T
2 2 1
SIKIIMO 3ayBaKUTH, 1O 30ira€ThCS P/T

0 1 > CanflTnfl
E Plw: sup |x,—1(t) —x, ()] > =} < g —n4,

TOJIl 3 IbOI0 (paKTy BUILIMBAE MalizKe HAIIEBHO PIBHOMIpHA 301KHICTH Psi/Ly
o0
To + E , (41 (1) — @ (1))
n=0

Cyma 1nporo psijly € Maiizke HAIleBHO PIBHOMIPHOIO I'DAHUIEIO Ty, (1), & 1le O3HAvAE,
mo , (t) 36iraeTbes 10 geskoro nporecy z (t) 3 imosipaicTio 1.

dkmo nepeiitn g0 rpanuni y piBHocrti (18) mpm n — 00, TO MOKHA CTBEPJIZKY-
Batu, mo = (t) € po3s’a3kom piBugnus (1), npu upomy z (t) € BumipHuii BiHOCHO
o-anrebpu Fy,, F; € minimanbaO0 0-aare6poro, BianocHo akoi sumipui z (0), w (s),
f(t),7=1,2,upu s < t. Bignocuo uiel o-aarebpu sBumipwi Bei z, (t), f; (t), 7 = 1,2,
a, OTzKe, BUMipHA TpaHuId lim, . o, (t) = x (t) .

Hasexnicts z (t) mpocropy D Bumusae 3 Toro, mo x (t) Maiizke HAIIEBHO € Tpa-
uunero nporecis 3 D . Jlosegenna TBepazKeHHs A 3aBepIeHo.

B) OueBnjna HepiBHicTh

E{z} (1)} < 3E{2*(0)} +E{[/Otf1 (5)a (5,20 s (S))dsr} .

+E {[fz (t)b(s,xp-1(8))dw (s)]z} < 3E {x2 (0)} + 3L/0 E {95721—1 (s)} ds. (21)

BacrocoByioun oninky (21), omepkumo
t
E {2} (t)} < 3E{z*(0)} + 3E{z* (0) 3LT + (3L)2/ (t—s)E{z2_,(s)}ds <
0

3Lt)°
< 3E{2°(0)} + 3L+ 3E {2 (¢)} + 3E {z* (0)} % +--- <3E{z”(0)} *.
SIknio nepeiiTu 10 rpaHUIi Tpu N — 00, a MOTIM obumcanTu sup no t € [0,7] ,
TO/Il TTePEKOHAEMOCS B CIIPaBeJJTMBOCTI HEPIBHOCTI

sup E{z?(t)} < 3E{2?(0)}e**.
te[0,7)

Teopema 2 moBHicTIO JIOBeIeHA.

5. IIpo icHyBaHHS MapHOTO MOMEHTY PO3B’a3KYy 3aaadi. /[Ba Bure m1oBeje-
HUX TBED/IZKEeHHSI JAI0Th JOCTATHI YMOBH iCHYBAHHS Ta € IMHOCT] CUILHOTO PO3B’I3KY
CADP333 (1), (2) 3a 3agaHuMH IOYATKOBUMHE YMOBAMH.

Teopema 3. Hezati na tmosipricnomy basuci (2, F, {F;, t >0}, P) sadana
zadava (1), (2), dasa AKOT BUKOHYIOMBCA YMOBU:
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1) xoegiuienmu (1) eusnaueni ma sumipni Yt € [0,T],Vo € (—o0, 00);

2)  daa dearozo Ky > 0 eukonana nepisnicmo |a(t, o) + |b(t,z)]* < Ki(1 +

(EAE

3) eunadrosi npouecu f; (t), j =1, 2 susnaveni ma nenepepeni sidnocro Yt €

[0, 77;
4) denyromo E{fs (1)} < K3 < oo; E{f2(t)} < Ky < o0;

5) 0dasa dosiavnozo N > 0 icnye cmansa Ly > 0, wo das ||z¢|| < Njljwe]| < N
sukonyemoca nepienicmo Jlinwuya |a (t, x) —a(t,ye)| + ||b (¢, 20) — b(t, yr)||
< Ly [Jae-yell -

6) E{z(0)*"} < oo, m>0,meZ.

Todi snatidemwvca cmana C, aka sanesncumo auwe 6id m, K;, j = 1,3 ma
T > 0, daa axoi cnpacedsusa HEPLBHICTD

E{|lz(t)*""} <E{[1+ ((0))*"] e“}. (22)

Hosedenns. Toknagemo xy (0) = z(0) maa ||zo(0)|| < N; zy (0) = Nsign x (0)
st || z(0)|| > N ay, (t,z) = a(t,zy) pas ||zl < N ay (8, x:) = a(t, Nsign x;)
upu ||| > N, by (t,2) = b(t,x:) post ||ze]| < N; by (6,20 ) = b(t, Nsign ;) s
el > N; 1f; (b w)] < N.

[Tosnaunmo xy(t) yepes po3s’si30K PiBHAHHS

de (t) =N (0) +an (t, xtN) dt + bn(t, xtN)dN(t) (23)

3a MOYATKOBOI YMOBOIO Tn¢li—g = ¢ (0), —2<60<2.
Hst 3amaqi Ko piBasinus (23) BUKOHYIOTBC yMOBH TeopeM 1, 2, Tomy icnye
euHUIT PO3B’SI30K Maiizke HaleBHO piBHsIHHS (23) 3a ymoBamu A), B) Teopemu 2.
3a dopmy.oro Iro 2], [13] maemo st mioro m > 0:

o (0" = o O + [ 11 (5) 2m{ax ()" o (s.0) +
+m (2m — 1) (zy (5))7" 20 (s, zon )|ds + /0 om(zy (s))>™ by (s, zon) dw (s).

(24)
BayBaKiMo, Mo cupaBrKyerbes (23), ms axoro B{[zx(0)]""} < oo, ne an(t, ),
by (t,z¢) obmezxeni, Toai E {[xN(t)]2m} < 00.
Ob6uncanMo MareMaTHdHe CIOAiBaHHS B (24), B pe3yJbrari 01epKumMo

E {fzx ()"} = E{fzx ()" }+

+/0 E{[2mfi (t) an (s, 2n) 237" (s) + m(2m — 1) fo()b3 (s, mnv ()]}
22 s < B{[x (0)]*™ + (2m + l)mKQ/0 E{(1 + 22(s)[zn (s)]*™?ds}.
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Bpaxysapmu mepisricts [2y(s)]”" > < 1+ [zy(s)]" ", Marumemo mepiBHicTH

E{few (1)} < E{[z ()"} + (2m + 1)mK2/0 {1+ 2E{[en ()"} } ds.

3 jemu 4 Ta OCTAHHKOI HEPIBHOCTI BUILINBAE HEPIBHICTH

Elzn(t)]*™ < E[z (0)*" +m (2m + 1) K*t + 2m+

t
+K? / 2B DA ] (1 (0))*™ + sm (2m + 1) K?] ds . (25)
0
glxkmo Bubparu ¢ = 2m(m+1)K?, roxi nepinictsb (22) Buniusae 3 (25). Teopemy

3 IOBeJIEHO.
Teopema 4. Hezxati f (t) € Hy[0,T] ma npu m € N

/OtE{ij (t)} dt < oo.

Too:

2m

E[ /0 Fltw)dw(t,w)] < [m(2m — 1) T /0 E{f"(t)}dt.  (26)

Jlosedenns. Skmo sacrocysaru dopmyy Ito [2] 1o bynkii ¢ () = 2*™ (m —
e HeBim'emue unco ) Ta € (t,w) = € (t) mae croxacruunuit audepenmian d (1) =
£(0) + f(t) dw (t), roui

| t F)iuts)] Y o A ([ rea <z))2m_1 F(s)du(s) + 22 =D,

" [ ) " s

Hexait f(s) = fu(s) — obmexkena cranow ta € npocrowo dyukiieo. Toai jgerko
6aduTH, 1O fOTIE (fs fn (2) dw (2)) f2(s)ds < oc.

SHAYUT,

1 ool =202 [l [ g awe)] poa e

BacrocyBasmm 110 (27) HepiBnicTh [esibaepa, MaTuvemo

E| / fuls)du(s)]

2m—1 2

< W{/OTEUO fo () duw <z>rmdt} L {/OTEfEJ” (s) ds}m;
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o7 fdu()] <
< W{/OTEUOTfn(smw(s)rmth o{/OTIEffLm(t)dt};. (28)

Hani migHeceMo 70 cTenenst m HepiBHICTH (28) Ta, CKOPOUYIOUH (B YaCTHHU
m

OJIepKaHOT HEPIBHOCTI Ha{E[fOT fn(s)dw(s)] m} , OJIEP?KUMO HEPIiBHICTH

2m

E| /0 ft ) dw(t,w)] < [m(2m — 1) /0 E {77 (t,)} dt.

SaumuThes nepeiitu 0 rpaHuIl npu N — 00 B OCTaHHINl HEPIBHOCTI, 10 A€
HepiBHicTh (26) Teopemu 4. JloBeeHHsI 3aBepIneHo.
Teopema 5. Hexat sukonyromovea ymosu meopemu 3. Todi icnye cmana K =

K (m, K\, K, K3 T), dan axoi E[z (t) — 2(0)]*" < K [E[z (0)]*"] ett™.

Zlosederns. 3 inTerpabHOI HEPIBHOCTI MaTHUMEMO

Elz (1) — 2 (0)]" =

=E[/Otfl<s,w>a<s,x<s>>ds+/0th(s,cu)b(s,x(s))dw(s)rms

< gt {E Ji Fis.w)as () ] " e[ t a0, (55 m} .

Bukopucraemo uepisuicts ['enibaepa ta Teopemy 4. B pesysibrari MaTuMemo

2m

Efz (t) — 2(0)]*™ < 22m1 [t%—l / t [f1 (s, w)a(s,x(s))]} ds+

+t™ Hm(2m — 1)] / w) b*™(s,2(s))ds

BHaunTh, icaye crama K, 1o

Elz (t) — z(0)]*" < Kt™ /OtE(l + 2%(s))"ds <

t

< Kt™! / (277 4 2m TR ()] ds < 27 TR
0

2m€Ct +1

X / t [1+ (1 +E[x (0)]*) e*] ds = 2"Kt™ + 2" 4" KE[z (0)] ~

< 2"Kt™ [1 4 E[z (0)]*"] e

B ocranniit HepiBHOCTI 3aCTOCYBaJIN OYEBUIHE CHiBBIIHONTEHHS % <e* g
x > 0. Teopema 5 moBejena.

BucHoBku. Y poboTi 07epzKaHO MTOCTATHI YMOBH iCHYBAaHHS MaiizKe HATEBHO
CHJIBHOT'O PO3B 13Ky JAu@y3iiiHOI0 CTOXaCTUIHOTO PIBHSIHHS 31 CKIHYEHHOIO MiCJIsI/Ti-
€10 i1 JII€I0 30BHINTHIX BUTIAKOBUX MPOIECIB JIOBLIHLHOI TPUPO/IH, a TAKOXK 3HaAlIeH]
JIOCTATHI YMOBY iICHYBaHHS TApPHUX MOMEHTIB TaKWX PIBHIHb.
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