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Beryn

VY mpausx [1-9] (mus. Takox [10, c. 162-172]) po3ris-
JIAJTUCh PIBHSHHS BUIIISLY

( a(t)d, — BIt)A(t, z,8y) — ag(t, ) ) u(t,z) = f(t,z),

(t,%) € 1_[(O,T] = (OvT] x R™, (1)
3a TaKWX TPUNYIICHb: v 1 [ — HENMEpPepBHI Ha BiIpi3Ky
[0, T dymxuii, mmst sikux «(t) > 0, 8(t) > 0mpu t € (0,7,
a(0)8(0) = 01 8 MOHOTOHHO HecmaHa; Ju(epeHIiaTbHII
Bupas 0; — A(t, x,0;) — ao(t, x) piBHOMIpHO MapaGoTiYHMI
3a IlerpoBchkrM 4m 3a Eiinensmanom, foro koedilieHTH
OOMesKeHi, HemepepBHi 3a ¢ i renbaeposi 3a x y wapi g 7.
Li piBHAHHS MafOTh BUPODKEHHS, Km0 ¢ = 0, AKi KI1acu-
(bIKYIOTBCS 32 BEIMUMHAMHE

) jd@

a(9)

iB(t,7):= /iEZ;dG.

T

Tak, skmo A(7T,0) < 400, y piBasap (1) crnabke Bu-
pomxennst, a koma A(T,0) = 400, T0 — cunbHe. SIKiio
A(T,0) = +o00 1 B(T,0) = +00, TO MaEMO BUMAJOK [yiKe
CHIJIBHOTO BHPOJIKEHHS.

Jns piBusiHHS (1) He 3aBXAM MOXKHA PO3DNISLAATH 3a7a-
gy Komri 3 moyarkoBUMH maHUMH, KOO ¢t = 0, y 3BUUAii-
Hilf mocTaHoBIi. Alle MOXHA TOBOPHUTH NPO (PyHIAMEHTAIb-
HU# po3B’sa30k 3ana4di Komri (®P3K) sk mpo Taky ¢GyHKIIiIO
Z(t,x;71,8),0< 7 <t <T,{z,&} CR", mo dopmyna

BH3HAYA€E PO3B’SI30K OMHOPIAHOTO piBHSAHHS (1), sKwif 3a110-
BOJIBHSAE yMOBY u|,_ = ¢ mua Oyap-sxoro 7 € (0,7) i
TIOBLTBHOT HETIEPEPBHOT Ta 0OMEXeHOI PYyHKIIIT .

B ykazanux Buiie npausx s piBHsHHA (1) moOynoBaHo
OP3K, BCTaHOBIIEHO HOTO BIACTHBOCTI, 32 JOMOMOTOIO SIKHX
JIOCIIIPKCHO KOPEKTHY PO3B’S3HICTh PIBHIHD 31 3BUYAHHUMH
MOYAaTKOBUMH YMOBAMH y BHUIAJKYy CIAOKOrO BHPOKEHHS 1
0e3 MoYaTKOBUX YMOB, SIKIIO BHPOJPKEHHs cuibHE. Lli pe-
3yJBTaTH y3arajdbHeHO B mpaipix [11-14] va Bumagox BUpo-
JUKEHHX MapabosiiuHuX piBHSHB Ty Konmoroposa, koedi-
LIEHTH SIKMX HE 3aJieKaTh BiJ MPOCTOpOBHX 3MiHHMX. Ha-
BE/IEMO BUIJISL TAKUX PIBHSHB JUIS BHIIAJIKY OZIHI€l rpyru
3MIHHUX BHPOKCHHSI.

Hexaii n, nq i ny — 3agaHi HaTypaibHI YMCIA TaKi, M0
ny > ng > 11in = n; 4+ ne. BBaxkaemo, mo mnpocro-
poBa 3MmiHHA € R"™ ckimamaerbcs 3 IBOX TPYN 3MiHHHX:
oCcHOBHOI rpynu 1 € R™ i rpynu 3MiHHUX BHUPOIKCHHS
3 € R™, ne x; := (zj1,...,2n,) € R™, j € {1,2}, Tax
wo « := (21, x2). B [11-14] po3misHyTo piBHSHHS THITY

(a2 = BE(Y_ #1500, + A(t,0:,) ~ao(t) Jult, ) =

= f(t,.%‘), (t’$> € H(O,T]7 (2)

ne A(t, 0, ) — mubepeHiatbHuil BUpa3 3 HEMEePepBHUMH Ha
[0, T'] koedinienTamu Takuii, mo Bupas 0, —A(t, d,, ) piBHO-
MipHO napabosiunuii 3a [lerpoBcbkuM unm 3a Eitnensmanom
y mapi I, 7 = [0, T] x R™.

VY miit crarti nodynyemo ®P3K mns piBHAHHS Ipyro-
TO TOpPSIAKy TUMy (2), B KoMy Koe(illieHTH 3alexarb He
Jume Bix ¢, ane ¥ BiX ABOX TpyH MPOCTOPOBUX 3MiHHHX.

u(t,m) = /Z(t,l‘;T, £)¢(§)d£a (t,.’l?) € H(T’T]’
Rn
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3a3Ha4uMO, IO AJIS TaKOTO PiBHSIHHA TUTBKH 03 BHPOIKe-
HHS Ha MMOYAaTKOBIM TiMEPIUIONIMHI MOOY0BAaHO KIACHYHUN
®P3K Ta omep:kaHO TOYHI OLIHKK HOTo MOXIIHUX y CTAaTTi
[17]. 3okpema, Taki >k pe3yabTaTH OTPUMAaHI JJIS PIBHSIHHSI
ZPYyTOro MOPSAKY THITY (2), B SKHX KOoe(illi€eHTH 3ajexarb
BiX t 1 BiJl IPOCTOPOBUX 3MIHHHMX 3 OCHOBHOI TPYIH T1, Y
BUIAJKY SIK 0e3 BUpO/pKeHHs [15], Tak 1 3 BUPOIKEHHSIM Ha
MOYaTKOBIH TimeprutoniuHi [16].

I. IlpunyumeHHs Ta XONOMiXKHI TBepPIKeHHHA

Kpim 3ampoBajkeHHX y BCTYIi TO3HauY€Hb, BUKOPH-

CTOBYBAaTUMEMO Ie Taki: my = 1/2, my := 3/2, M :=
miny +msonso; 8" = 8’;;85;, k= (kl,kg) iz = (.1‘1,.1?2),

ne kj € Zn’, J e {1,2}; AZf(,
FCoz) Az fa,) = A7 f(

JC,') = f(',Jf,') _
z,),s € {1,2}, 21 :

(217;102) 2(2 ) : (x1722) X(t, 1) = (X1(t, 1), Xo(t, 7)),
Xi(t,7) = =z, Xo(t,7) = xz9 + B(t,7)&1, &1 =
(T11y .-y T1ngy)s Z(s)(t,T) =X, 7)|w.=z., s € {1,2}.

PosrnsgatiMeMo piBHSHHS BUIIALY

Lu(t,x) := (S — A(t, x, 0,))u(t,z) =0,
(t,x) € o1y, (1)
e
S:=a(t lej 225

ni

A(t,2,05,) = B(t) D aut,2)0s,,00,,+

7, 1=1

t) Z a; (t7 I)a:mj + aO(tv x)

j=1

INpumyckatumemo, mo KoedilieHTH aj;, a; i ag € Komre-
KCHO3HAUHUMH (DYHKIIISIMHA Ha H[o,T], SIKI 3aI0BOJILHSIOTH
TaKi yMOBH:

1) BoHu oOMexeHi i HemepepBHi 3a ¢ Ta iCHye Ta-
ka crama § > 0, wo s noBinbHuX (¢, x) € Uo7y 1
o1:=(011,-..,01n,) € R™ cOpaBIKyeTbCS HEPIBHICTH

ni

Re Z ajl(t,if)Jllel Z (5|0’1‘2; (2)
Jyl=1

2) BOHH € TeNbACPOBUMH 32 IPOCTOPOBUMH 3MiHHUMH B
TaKOMY CEHCI:
3H; >0 3 € (0,1) V{(t, ), (t,zM)} C Iy :

[AZ a(t, )| < Hifzy — 2™, 3)

FHy > 037 € (1/3,2/3] v{(t,2), (t.2®)} € M1y
Vh e [r,T): AZa(t,z)| <
< Ho((B(h, 7)™ ™ + [ Xa(h,7) — 22[™), (4

ne a — Oynb-akuii i3 koedilieHTiB aj, a; 1 ag.

3 ymoBu (4) mpu h = T BUIIIIMBAE 3BUUaiiHa ymMoBa [ enb-
Jiepa 3a 3MiHHOIO xo. JlocTaTHs yMOBa BUKOHaHHs (4) HaBe-
JIeHa B TaKii jgeMi.

Jlema 1. Hexaii a — nenepepena ti obmedicena QyH-
kyia na Iljg ), axa sadosonsisac ymosy

3H; > 0 3y € (1/2,1) V{(t, ), (t, 2®)} C I 7y :

|AZa(t,z)| < Hs((B(T,7))™ +|21]) "|we — 22|7. (5)

Tooi cnpasosicyemocs Hepighicmy (4) 3 y2 = v/ma.
[0 JloBeneHHs. JIOCHThH JOBECTH OOMEKEHICTH Bif-
HOIIICHHS

= Az a(t, 2) (B, 7)) + | Xa(h,7) — 22/™2) !

s Beix {(¢,2), (t,2)} € Mo,y i h € [r,T).
V Bumanky, komua (B(h,7))Y + | Xa(h,7) — 27/™2 >
(B(T,1))7, maemo

R < (B(T,7))7|AZalt,z)| <2M(B(T,7))"7, (6)

ne M — crana, sika oOMexye MOIysb (GyHKIIT a.
Hexait cpaBmkyeThesi IPOTHIIC)KHA HEPIiBHICT

(B(h, 1)) + | Xa(h,7) = 2["/™2 < (B(T,7))".  (7)
Ockinbku Xo(h,7) = x9 + B(h, T)Z1, TO
|22 — 22| < B(h, 7)|21] + | Xa(h, 7) — 22 (8)
Moxnusi Taki Bunagku: 1) B(h, 7)|31| < |Xa(h,7) —
zo| 1 2) B(h,7)|Z1| > |X2(h,7) — 22|. ¥ Bumagky 1 3a
JoroMororo HepiBHocTed (5) 1 (8) orpumyemo
R < H3(B(h,7)|2:1] + [X2(h, T) — 22])7 %

X((B(T, 7)™ + |&1]) 77 %
X((B(h, )" + | Xa(hy7) = 22[7/™2) 7 <
< 2VH3|X5(h, ) — 22 ((B(T, 7)™ + [&1]) 77 %
X((B(h, )" +|Xa(h,7) = 227/m2) 7!
a ockimeku Ha miacraBi Hepiaocti (7) (B(T, 7)) ™2x
x| Xa(h,7) — 22| <1ivy > /mg, 0
| Xo(h,T) — 23] =
= (B(T,7))""((B(T, 7)) X2(h, 7) = 22|)7 <
< (B(T, 7)™ ((B(T, 7)™ | X2(h, 7) — 22[)7/™ =
= (B(T,7))™"|Xa(h, ) — 22|/ ™

R<2H, ( (B(T,T))™ )’y .

(B(T, 7)™ + |2
[ Xa(h,7) — 2|7/

X
(B(h, 7)) + |X2(h,T) — 22[7/m>
VY Bumajaky 2 aHaJOTivyHO OEPIKYEMO
R < Hg(B(h,T)|Ci‘1| + |X2(h,7’) — ZQ|)’Y><
x((B(T,7))™
X((B(h, )7 +|Xa(hy7) = 22[7/™2) 71 <
< 2VHs(B(h, 7)|&1])" ((B(T, 7)™ + |21]) 77

> <2'H;. (9)

+ 27
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<((B(h,7))" + [ Xa(h,7) = 2|7/"2) 1 <

< 27H3 ( |§jl‘ )A{ X
- (B(T', 7)™ + [24]
(B(h,1))"
X
(B(h, 7)Y + | Xa(h,T) — 29|7/m2
3 HepiBHOCTel (6), (9) i (10) BuummBae ouinka (4) 3
Yo =7/mg i Hy = max{2M (B(T,7))~"7, 27H3}. 1
BuxoprcToByBaTHMEMO TaKi OIIHIOBAIBbHI (PYHKIIIi:

) < 27H;. (10)

ED(t,7,2;) = exp{—c(B(t,7))' %]z},
t>71, z; € R, je{l,2}; (11)
E (t,7,2,8) := EMW(t,7, X, (t,7) — &)
XE@(t, 7, Xo(t,7) — &), t > 7, {z,6} CR™  (12)
Fu(t,1,2,8) := exp{—c[(4B(t, 7)) |z — &)+
+3(B(t, 7)) ea + 27 B(t,7) (@1 + &) — &},
t>7, {z,£} CRY; (13)
E(t,7,x,6) := Eu(t,7,2,&)E4(t,7),
Fl(t,7,x,6) := Fu(t, 7,2, &) E4(t, 1),
Et,7) := exp{dA(t,T)}, t > T, {x,6} CR", dE€R.
Hagenemo motpiOHi BnacTUBOCTI nUX QyHKIIH 3 [16].

Jema 2.
socmi.

Dynxyii- (11)~(13) maroms maxi enacmu-

Ec(t,’l',l‘,f) S FC1 (t,T,IE,ﬁ) S EC2 (t,T,.’E,f),
t>7, {2, CR", 0<ca <1 <g (14)

(B(t’T))iM / Ec(taTaI7§)d§2 < C(B(t,T))7m1n1><

R™2

XEél)(t,T,Il - &), t>1, c€R" x1 € R";  (15)

(B(t, 7)™ / EO (b7, 2y — £,)dé, = C,

Rns
t>1, zs € R™, s€{1,2}; (16)
(B [ Etragds=c,
En
t>71, xeR" a7
EM(t,0, 21 = \)ED (0,7, 0 — &) < EX (7,01 — &),
0<7T<0<t, {z1,A1,&} CR"; (18)

(B(t,@)B(G,T))’M/Ec(t,e,x,)\)EC(G,T,)\,g)d)\ <
i
< C(B(t,7) MEq, (t,7,,8),
0<rT<O<t, {z,& CRY (19)
lo1 — &M EM (8, 7,20 — &) < C(B(t, 7)™ %
XEQ(t,mer = &), t>7, {o, &} CRY O (20)
[ Xs(t,7) = & Ee(t, 7,2, §) < C(B(t, 7)™ x

XEe, (t,1,2,8), t >7,{x,} CR", s {1,2}; (21)
E(0,7,X(t,0),§) < Ec(t,7,2,8),
0<r<O<t, {z,6} CR™; (22)
Ec(0,7, (A1, Xa(t,)),€) < B (0,7, 0 — &)
xEU)(t,0, 21 - )\I)ES)Q(th» Xo(t,7) — &),
B(t,t1) = B(t1,7), t1 <6 <t,
{z,£} CR", A\; e R™, (23)

oe C, ¢ i cy— dooamui cmani, npuvomy ¢y < c.
[onani Hk4e TBepmKeHHA cTocyroThest DP3K mms pis-
HSIHHS

Lou(t,z) = (S — A(t,y, 0z, ) )u(t,x) = 0,

(t,x) € o1, (24)

KOeQIIIEHTH SKOTO 3aJie)KaTh TiIBKW BiJ 3MIHHOI ¢ 1 Tlapa-
Metpa y € R™.

Teopema 1.  Hexaii rxoegiyichmu pisusnus (24) sx
@yuryii' t i y, 3a0o6onvusioms ymosu 1 i 2. Todi ons pis-
Hanna (24) icnye @P3K Gy, 015 K020 CHpABOX’CyIombCa
OYIHKU

|05 0LGo(t, 7, & )| <

< Ckl(B(t,T))fM*M“Eg(t,T,x,f), (25)
Az 0L O Go(t, 237, & )| <
< Cu(B(t, 7)) MM Ed(t, 7,2,€)x

ly1 — 21| Ao s = 1,
x S (B(h,7))™272 + |Ya(h, T) — 22|72, (26)

AKWO S = 2,

a makodic pigHocmi

t
0,
R[Go(t@;ﬂf;y)df — exp { / “Oa((e)y)da } 27)

T

5§/G0(t,$;ﬂ§;y)d£ =0, (28)
R”n

;2 /Go(t’x;ﬂi;y)d& =0, (29)
R™2

I2Go(t, 7, & y) = (—06,)Go(t, 257, &y). (30)

im0 < 7 < t < T, {z,&y} C R, {ys,2s} C
R, s € {1,2}, {k.1} C 27, k € 27\ {0} & (28) i
ky € 772\ {0} 6 (29) i (30), Ciy i ¢ — 000amui cma-
ai, d € R, My == my(|kr| + |lh]) + ma (k2| + [l2]), s
s € {1,2}, h — uucna 3 ymosg (3) i (4).
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TBepmKEeHHS TEOPEMH TOBOIUTHCS aHAIOTIYHO 10 TOBE-
JICHHS BIAMOBINHUX TBep/pkeHb 3 [10, c. 185-192].

Jis oOrpyHTYBaHHS 3aCTOCOBHOCTI MeTony JIeBi Heob-
X1JIHI BJaCTUBOCTI 00’€MHUX MOTEHI[AIB BUITISTY

Wo(t,.f; Tagvy) =

t
df
./C((H)/GO(t,I,07>\’y)f(0’A7T7§,y)d)\' (31)

T R™
]_[l BJ'IaCTI/IBOCTi HaBOAATBHCA y IIOAaHUX HUXKYC JIEMaAX.
@ysknito f BBaXaTHMEMO HENEPEepBHOIO TaM, JIe BOHA
Bu3HaueHa. [lyis Hei GyeMo BUKOPUCTOBYBATH Taki YMOBH:
3)|f(t, 7, &y)| <
—M-1 d
<CB)(B(t,T)) TENt, T 2,€); (32)

4) |A% f(t ;7,6 y)| <
< CB(t)|as — 25" (B(t, 7)) M HHrmmere
x(Bd(t,7,2,8) + Bl(t, 7,29, 9)); (33)

5) icHy10Th HenepepBHi NOXinHi Oy, f, VI AKHX CIpaB-
JOKYFOTBCSI OL[IHKA

|0y f(t, 257,65 9)] <
< CBW(B(t, 7)) MM BNt r, 2,6, (34)
B ymoBax (32) - (34) 0 <7 <t < T, {z,&y} C R,
zs C Rns’ s e {172}5 le {17 oo 7”2}9 {’77717’72} - (07 1]

Jlema 3.  Hexaii ¢hynxyis f 3a0o6onvusic ymosu 3 i 4.
Tooi npasunvii gopmynu

azlj WO(t7 xT;T, 5; y) =

t

db
_/m/amleO(t7$79,)\,y)f(e,)\,r,&y)d/\’ (35)

T R

azliazlj WO(tﬂ x7 T7 67 y) =

t1
do
_/w/axliamleO(t7x797A,y)f(9,)\,7'7£7y)d)\+
R™

T

t
+/£3/ﬁm@¢%@aawa§”U@x
t1 Rm™
t
T,S;y)d)\—l—/ (/azlﬁzleo(t7x;9,)\;y)d)\) X
t1 R
do

Xf(avX(tve);va;y)w; (36)

SWO(t7$777§7y) = f(t7x77-a€7y)+

t1

df
+/@/SGo(t,l‘;H,A;y)f(ﬂ,A;ﬂﬁ;y)dAJr

T R™

t
do
+/@/SGO(t’x;e’/\;ymf(t’e)f(ewT,é“;y)d/\+
t1 Rn

t

+/(/S%maaawwx
R’VL

t1

<JOX(00imEm) ) G7)

LoWo(t,x;7,85y) = f(t, 257,85 y)+

t
do
Jr/a(g)/LOGO(t’x;9’)‘3y)f(9,>\;7,§;y)d)\

T R™

i cnpasoxcyromscsa oyiHKu

< C(B(t, 7)) Mkl (¢ 12,6, (38)

[SWo(t,z; 7. & y)| <
<CB(T) MTEL (LT e E).  (39)
Y gopmynax (35)~(37) ma oyinxax (38) i (39) 0<7<t<T,
{z, &y} CR"™, {i,j} C{1,...,m1}, k1 €ZT, |k1]| <2,

t1 make, wo B(t,t1) = B(t1,7), C i ¢g — deaki dooami
cmani, npuyomy co < ¢, 0e ¢ — cmana 3 ymos 3i 4, d € R.

JloBeneHHs JieMn 3 3MIHCHIOETHCS 32 METOIUKOK, PO3-
pobineroro B [10] mist JOBEIEHHS aHAIOTIYHHUX BIACTHUBOC-
Tell 00’€eMHUX TOTEHINIANIB Y BUIIAAKY PIBHOMIpHO Hapabo-
JMYHUX PIBHIHB 1 BUPOKEHUX PIBHIHD TUIYy KonmMoroposa.

Jlema 4.  Axwo ¢yuryin f 3a006omvusic ymosu 3 i 5,
mo npasuabki Qopmynu

8x21 WO (ta XT;T, 57 y) =

t1

do
= / w /8$2LG0(ta x; 9) Av y)f(e’ )\7 T g’ y)d)\+

T R
t
db
+ N0} Go(t,x; 0, X;9)00,, f(0, A, 7,&9)dN (40)
t1 R
i cnpaso;Cyiomovcs oYiHKu
|a$2lW0(tax;Ta§;y)| <
< OB MTEL (LT, x,8), (4D

¢ akux 0<r<t<T, {z,&,y} C R™ I € {1,...,n2},
co € (0,¢), ¢ — cmana 3 ymos 3) i 5), d € R, uucno t;
maxe, K y nemi 3.
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U JoBeneHrsa. IcHyBaHHS BiAIIOBIIHUX HEBIACHHUX
IHTETpaJiB JOBOAUTHLCS aHAJIOTIYHO JI0 Toro, sk y [10] i, oT-
JKe, T 9ac JOBeACHHS JeMd 3. MOKIIHMBICTh MEePEKUIaHHS
MOX1THUX Ha APYTHHA CIIBMHOXKHHK 320€3MeUy€eThCS BIACTH-
BicTio (30) 3 Teopemu | Ta ominkamu (25) i (34). B

3ayBaxkennst 1. TeepmxeHHs nem 3 14 3aIUIIaOTHCS
MPaBUIBHUMH, SKIIO (YHKIiS [ 3aleXUTh BiJl OCHOB-
Hoi (t,x) i mapamerpuuHoi (7,£) TOYOK Ta mMmapamerpa
y2 € R"™ abo gumre Big ocHOBHOI TOYkH (t,), TOGTO

[ =ft,z;7,&y2) abo f = f(t,x).

3ayBamennsi 2. TeepmxeHHs JieM 3 i 4 3aIUIIAIOTHCS
MPaBUIBHUAMH, SIKIIO 3aMicTh yMOB (32)—(34) mpumyckatH,
o QyHKIs f HenepepBHA i 00MEKEHA Pa3oM i3 TOXiTHHUMHU
3a To Ta 3aI0BOJIBHSE 32 MIPOCTOPOBUMH 3MiHHUMH JIOKAJTh-
Hy yMoBy lenbepa 3 nmokasuukom vy € (0, 1].

II. Tlepumii etan nodynosu ®P3K

Ha nepriiomy etami Oymyemo ®P3K miist piBHSIHHS

Lyu(t,z) := (S — A(t, (z1,y2), Oz, )u(t,z) = 0,
(t,x) € o, 1), Y2 € R™2, (42)
Yy BUDIIAII
Zi(t, ;7,8 y2) =
- Zo(t,iU;T»f%il&)+W1(75,CU;T»§;Z/2)» (43)

ne
Wit z;7,& ) ==

t
d
— / Q(Q)R[ Zo(t,;0, X y2) Q1 (6, N 7, & ya)d\, (44)

Z — IapaMeTpHKC, a (1 — HeBigoma (pyHKIIiS.
3a mapaMeTpukc 6epeMo QYHKIIIO

Zo(t, z; 7, & y2) == Go(t, 73 7,&; (&1, 2)),
0<7<t<T, {x,£} CR", yo € R"2, (45)

il BIACTHBOCTI HABOJATHCS y TTOJAHIN HIKYE JIEMi.
Jlema 5.  Hexau onsa koegiyicumis pigusinns (42) eu-
Konytomocst ymoeu 11 2 . Tooi npasunvhi maxi meepoicet-

HA:
|05 Zo(t, 57, & )| <

< Cro(B(t, 7)) MM Bt 2,8); (46)
|AZ 08 Zo(t, w7, & )| <
< Clags — 2| (B(t, 7))~ M~ Mro=mari
X (BL(t,ma,€) + Ed(t, 7,20, €)); (47)
\AZ§5§ZO(ta$;T7§;y2)| < Cro(B(t, 7)) M Mrox
X((B(h, 7)) + [Ya(h, T) — 20| ) B(t, 7,2, €); (48)
‘ /3§Zo(t,x;7,£;yz)d§ <

R

< Cro(B(t, 7)) Mrotmmpd(t r); (49)

AZ” /3 Zo(t,z; 7,85 y2)dE | <

< Clay — 2" (B(t, 7)) Mrotmm=mai gl(g 1) (50)
|SZo(t, 257, & y2)| <
< C(B(t,7)) M ELt, 7, 2,8); (51)
|AZ SZo(t, ;7,6 )| <
< O, J(B(t, ) M1mmal
< (Ed(t,7,2,) + Bi(t,7,219,€)); (52)
’/Szo(t79€§7'7§§y2)d§ ‘S
Rn
< C(B(t,
‘ A% /SZo(t,x;T,&yz)dS ‘S

R

)M Bt 1) (53)

< Clay — 2| (B(t, 7)) Hrmm=—mal gl £): (54

ol / Zo(t, 57, € y2)da — O (55)

R”2
2 Zo(t, w57, & y2) = (—0¢,)* Zo(t, 237, &), (56)

de 0<7<t<T, {x,& 2V, 21 C R™, {yo,20} C R,
k = (ki,k2) € Z7, npuuomy 6 (49), (50) k # 0 i 6 (55),
(56) ko # 0, s € {1,2}, 79 i 78 — dosineni uucna 3 (0, 1],
Y1 i Y2 —uucna 3 ymog (3) i (4), h € [1,T].

Teepmxenns (46), (47), (49)—(56) noBomsATH aHATIOTIYHO
IO JIOBEIICHHS BIAMOBITHUX TBEPKEHB JiemHu 2 3 [16]. Omin-
k¥ (48) € HacmigKkoM o3HadeHHs (45) Ta oriHoK (26).

3ayBa:kenns1 3. Ha mincrasi ominok (14) B HepiBHO-
cTax (46)-(48), (51) i (52), sk i B (25), (26), 3amicTb ouwi-
nroanbHoi GyHkiii £ moxna 6paru FY.

[pumyckatoun, mo QyHKIiA ()1 3 opmynu (44) 3amo-
BOJIBHSIE YMOBH JIEMH 3, OTPUMY€EMO JJIA ITi€l QyHKIIT iHTe-
rpajibHe PIBHSHHS

Q1(t, ;7,8 y2)

t
do
+/@/Kl(t’x?G’A?W)Ql(ﬁd;ﬂé;yg)dx (57)
T Rn
B SKOMY

= K (t,z;7,& y2)+

Ki(t,z;7, & y2) ¢ (

ZA

7, 1=1

$15y2))

Xale a”ﬂu + B(t) Z A§"11 a; (ta (1‘13 y2))811] +

j=1
+ASaolt, (01, 12) ) Zolt s T Ep). (58

3 (58) 1 (56) BUIUIMBAIOTH PIBHOCTI

Z Ama]l

7, 1=1

2K (t, w7, & y2) ( (w1,12))x
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X0y Oy + B() D AR ay(t, (21,42)) D +

j=1

+AS ao(t (a1,12)) ) D2 Zo(t i, Gan) (59)

a];;Kl(tam7Ta€7y2) = (_agz)szl(t7x;Ta§;y2)a (60)
B sakux 0<7<t<T, {z,£} C R", yo € R"2, |ky| €
2\ {0},

3a nmonomororo (59) 3anmmieMo Taki 300pakeHHS IS
TIPUPOCTIB:

AZORK (LT, &) = B(t) > AZlaj(t, (21,2))x
4, 1=1

Xa$1jax118§§Z0(t7I;Tvg;yQ)“i’
ny
+8(t) Z Aftag(t, (z1,52)) ¥
7, 1=1

XAZ Oy, 00y, OF2 Zo (t, 37, &5 2 )+

15 7 %11 Yo
ni
+B(1) Y Az aj(t, (21, Y2))0n,, 082 Zo (t, 37, & y2)+
=1

ny

FB(1) Y AStay(t, (21, y2)) AR Oa,, 082 Zo(t, 257, & y2) +

j=1
+AZ ag(t, (21, Y2))08 Zo(t, 257, & y2)+

+AS ag(t, (21,y2))AZL 082 Zo (¢, 237, & o), (61)

Aok K (t w7, & y2) = B(t) D AL ault, (w1,2)) %
4, 1=1

XA Dy 0y, 002 Zo (b 57, 65 y2) +

1Yo
ni
+6(t) Z A aj(t, (21, Y2))AZ2 0y, 082 Zo (t, 57, & yo) +
i=1

+AS ao(t, (21, y2)) AL2 082 Zo (t, 257, & o).

22 TT2

(62)

Ominroroun nofganku 3 BUpasiB (59), (61) i (62) 3a mo-
mmoMororo yMoB 1 1 2, omiHok (46) 1 (47) Ta HepiBHOCTI (21)
1 TOTO, IO

(B(t,7)PE4(t,7) < (B(4)P(A(t,7))PEU(t,7) <
< (B(M)PEM(t,7), 0<T<t<T, p>0, d >d,
OIIEPIKYEMO OIIHKH

|8’;§K1(t,x; T,E;y2)| <

< C«B(t)(B(t’7_))—M—1+m1’71—m2\k2\Egl1 (t,r,x,f); (63)

0
Vs %

A% 052 K (1 237,65 y2)| < OB — 2

% (B(t, T))7M71+m1'y1fms'ysofm2\k2| %

x (B4 (t,7,2,8) + BEX (t, 7,29, €)), (64)

ne 0 <7 <t<T, {296 c R, {x,,2,} CR™,
yo € R"™, ko € Z72, dy > d, ¢1 € (0,¢), ¢cid - cra-
i 3 omiHok (46), v) = 71, 71 — uucio 3 ymosu (3), 79 -
JIOBUTBHE YUCITO 3 TTpoMikKy (0,1].

3 ok (63) mis K Ta ouinok (14) BUIIIMBAE, MO 15
sapa K BukoHyroTbcs ymoBu Jemu 1.10 3 [10, c. 44], Ha
mijicTaBi sKol it GyHKIIl (1 crpaBKyeThes oriHka (32)
3 7 = m17y1, TOOTO BUKOHYEThCA I HEi yMoBa 3.

[epefizemMo 10 OWiHOK MOXimHUX Bix GyHKOIT () 3a
3MIHHOIO To. I IIbOTO TOTPIOHO JOCHITUTH BIACTHBOCTI
PEryISIpHOCTI MTOBTOPHUX SIAEP 8’;3 Ku, 1 > 1, ky € Z12.
Sk i B (40), maemo

t1
do
alﬂszll(tvl’;ﬂf;yz) /a(@)/agiKl(tvI%GaA;yz)x
T Rn
¢
do
X Ky-1)(0, X5 7, & y2)dA + WQ)X

t1
v / Ky (120, 3 2)02 Ky (007, € y)dA, (65)
RTL

i (S
K (t, ;7,8 y2) = Ki(t, 257, & y2),
g
Klz(t,w;ﬂﬁ;m)=/@/K1(tx;0w\;yz)x
RTI,

T

XKl(lfl)(97)\;7-7€;y2)d)‘a I>1.

3ayBaskMMO, 10 ISl BCTaHOBJIEHHS (hopmyin (65) icro-
THO BHKOPHCTOBYIOTHCS piBHOCTI (60). IHTErpamu B mpa.iii
gacTHHI (65) OIIHIOEMO ITOCHTIIOBHO 32 JOTIOMOTOIO OIIiH-
ku (63) ta HepiBHOCTI (19). [ToBTOpIOIOUM MipKyBaHHS, SKi
HaBezieHo B [16], onepxkyemo

=1 Fl(ml'Yl)
F(lml'yl)

™

k2 . . <t (L
|812K11(t,x77,§,y2)\ = C (C)
xB()(B(t,r)) Mt mmelel pl (4 7, €),

ke € 21, 1> 1, (66)

ae co < c1, dg > dy > d, cid - crani 3 oninok (46), I' -

ramma-¢pyHKIis Einepa.
Ominkn (66) rapaHTyloTh a0COJIOTHY Ta PIBHOMIpPHY
301KHICTB PSIIy

oo

ST OB Ky(t T &) = 0R2Qu(t 7, € )

=1

Ta OIIHKY
082Q1 (t, 237, & )| <

< CB(H)(B(t,r)) M- ttmmmmalkl Bla(t r 2 ¢),
0<7<t<T, {2,} CR", yo € R™, ky € Z"2. (67)

Jie crani ¢ 1 do Taki cami, siK y (66). OTxe, QyHKIiS Q1
3aJI0BOJIBHSIE YMOBY 5) 3 7 = myy; 1 |ke| = 1.
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Hamni nosememo, 1o (yHKIis ()1 3a70BOJBHIE YMOBY

4, TOOTO OAEPKMMO MOTPiIOHI OLIHKU NMPHUPOCTIB i€l (yH-
kuii. Jlyst mporo oninnMo mpupoct AZe 8k2Q1, s € {1,2},
ko € an

3ayBaxkennsi 4. OIiHKHA WX TPUPOCTIB JOCUTH BUKO-
HaTH y BUIAIKY, KOMH |25 — z,|Y/™ < 1B(t,7), s € {1,2}.
Ao |z —z4| /™ > 1B(t, T), To noTpiGHi OLiHKK IIPHPO-
cTiB Oe3mocepeTHb0 BUILUIMBAIOTH 3 OIIHOK (67). 3a yMoBH
|25 — 25|1/™: < 1B(t, ) cupaBwKyeThes HepiBHICTH

Ee, (t, 7,4, €) < CLE (t,7,2,), (68)

ne ¢ € (0,¢1), y®) — Touka Ha Bimpi3Ky MpAMOI, WO CIIo-
nydae Touku x i 209,

3a momomororo piBHocTei (57) 1 (60), ominok (63) 1 (67)
Ta HepiBHOCTI (19) oTpuMyeMo Take 300pakeHHS:

Q1 (t, 37, & y2) = 02 K (1,237, & y2)+

ty
+/ a‘ig) /akzm(t 210, X y2)Qu (0, X7, € y2)dA+

T R™

t
do
+/m/Kl(t,w;&k;yz)aﬁin(é’,/\mi;yz)dA
t1 R™
0<7<t<T, {x,&} CR", yo e R™, ky € Z12. (69)
PosrnsiHemMo cnepiry mpupocTu 3§§Q1, ky € 777, 3a
3MIHHOIO 3. 3a JonoMororo (69) 3amucyemMo 300pakeHHS

AZ2OR K (¢ 257, & y2)+

T2 "I

A;zai:g@l (ta Z3T, é-a y2)
ty

df
+/ a(g)/Aizangl(ta33;97>\;Z/2)Q1(9,)\;7’7§;y2)d)\+

T R™
N
+Z/7/ (aﬁzj/Kl(taCQ(j);aaA;yZ)x
j:1t 04(9) . Rn

xR QU0 X7 € y2)dN ) dCa; = ZQW (70)

B AKOMY {1 Take, K BHUIIE, a

57 = (21, (221, 22(j-1), G2 P24 1)s - - -2 T2m))

jE{l,...,TLQ}.

Ouinnmo noxanky 3 (70): B Q35 n0nepeaHbo nepeHece-
MO nudepenIitoBanns Jc,, Ha APYTUH CHiBMHOXHUK 1 KOPH-
cryBaruMeMocs HepiBHocTsMmHE (19), (63), (64), (67) 1 (68).
Maemo

Q3] < CB(1)|z2 — 222 x
X (B(t, 7)) M- trmm—ma(kal ) gy (4 7 0 €), (1)

ty
o 0
@3l < CBloles =l [ ﬁﬁ(,idex

X /(B(t,9))‘M—1+mm—mz<\k2|+v§)X
Bn
X(B(Q’T))*]fol+m1’YlEglo1 (t,9,1'7 )\)Egj (977_’ A,{)d)\ <
< CB(t)|wa — 20| (Bt t1))~m2(k2l+73)

t1

% /(B(tﬂ))_l"_m”l (3(977))—1-&-771171 X

(( (t,0)B(0,7)) M/Edltex)\
o

B(6)

a(6)

X (B(t, 7))~ M-tk ) gl (¢ r oz €), (72)

< E% (0,7, A g)dA) P9 16 < CH(t) |0 — 20| x

no

Z/ a6 7 /‘Kl(t,Céj);G,/\;yz)‘X
x ‘8’§§8A2jQ1(97A;T,€;y2)‘ d/\) dGoj| <

t)g/tggz;d97((3te

« /(B(G, T))folHnWrmz(lszl) %

R™

1l <

)—JV[—1+m1’y1 %

KBS (8,0, ¢85, A)Edz(e,T,A,g)dA) dC; <

< CB() S |zaj — wjl(Bltr, 7)) (k21D

j=1

y / (B(t,0) 4™ (B0, 7))~ 1+ x

< ((B(t.0)BO,7) ™ / ES (t,0,2,0)
s

B(6)

a(0)

X (B(t, 7)) M-tk ) gl (4 - g 6). (73)

3 piBHOcTi (70), HepiBHOCTEH (71)—(73) 1 (67) BUTIIHBaAE

OLlIHKa

A2 052 Q1 (t, 257, & )| < CB(E) s — 2% x

< E%2 (0,7, A f)d)\> P9 9 < CB(1) |z — 2| x

s (B(t, 7))~ M-lrmim=ma(kal+18)
d d 2
X(E(,’; (t7 T’ x’f) + EC; (t7 T7 Z( )7 E))?
0<7<t<T, {z,{} CR",
{x27y2a Z2} C an, k? S Zjl-z (74)

{00 OIHUTH TPUPOCTH 853@1, ko € 772, 3a 3MiHHOIO
x1, Ha migcTaBi (69) 3amucyeMo 300pakeHHs

AZORQu(t, w57, & ya) = A ON Ky (t, 57, & y2) +

1 X2
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ty

0
/ d /Aiiafifﬁ (t, 230, X y2)Q1(0, X; 7, & y2) dA+

m
df
/ /AZ1 Kot 250, X 92)052 Q1 (0, \; 7, & y2)dA+

/Kl(t,x;H,A;yz)af’;’Ql(@, N7, €5 y2)dA—
M v

N
Ui R™

ZQlkv (t,m)

Honanku 3 (75) OLIHIOEMO aHAJIOTIYHO JO OIIIHOK JIO-
nankiB 3 (70), npumyckaroum, mo |z —z1|V/™ < B(t,7)/4.
Maemo

2150, X;y2) 02 Q1(0, A 7, &y )dA =

‘fﬂl 7Zl|1/m1. (75)

Q11| < CB(t)|wy — 217 %
x(B(t, 7)) M-tmmalkl pdq 7 2 €),

B(0)
Y1
21| / 9d9

x / (B(t, 6))~M~1-malkal Bd1 (1.9, 2 M)
Rﬂ,
x(B(0, 7)) MM B2, 7 X €)dN < CB(t)x
t1

x|z1 = 21" (Bt t1)) 1k /(3(9,7))_“””Wl X

|Q12| < CB(t)|xy —

(( (t,0)B(0, 7)) M/Edlth/\

B(9)
a()

X(B(t7T))—M—l-ﬁ-mlw—mz\kﬂEg; (t,T,IE,g),

< E% (0,7, A §)d>\) P9 06 < CB(t) |1 — 2|7 %

m
’ 0
@bl < CBlar — = | %dex
t1

y /(B(t,e))—M—H"M%—%)Eg; (1,0, 2, \) %

R

X(B(0, 7)) M- Hrmmmalbal Bl (9, 7 €)dA <

< CB(t)|x1 — Zl|’yi (B(tl,T))71+ml’Yl*m2‘k2| «
m

< [ (B o) e (B0 B, ) x

ty

< CB(t)|x1 — 21" (B(t,m))™ =) x
><(B(t7T))—M—1+m1~/1—m2\k2|Eg;(t777%5) <
< A1 — [ (B(t, 7))~ M trmm—malkal
X|zy — zl|vl—w1Eg; (t,7,,8) = CB(t)|m1 — 21| x
<(Blt,7)) M B 7, ), ) <

Jomanku Qh i Q%s OLIIHIOIOTHCA OAHAKoBO. OLIHUMO
nepumui 3 HuX. Maemo

QY| < CB(t /62(19/ (t, ) M—1rmam

Rn
X ES (1,0, 2, \)(B(0, 7)) M mmmmalkal

X E% (0,7, X, €)d\ < CH(t)(B(m, 7))~ Fmam—malkly
X /(B(t,@))*“m”l ((B(t,@)B(G’T))fMX

m

x /Ed (t, 0,2, \ B2 (0,7, 1, €)d ) BO) < cp(r)x

a(f)
Rﬂ,
X ‘le - Zl|’yl (B(t7 T))7M71+m1717m2‘k2|Ecd’32 (t’ T, T, g)a

ockineku B(n1,7) = B(t,7) — |v1 — 21|Y/™ > 3B(¢t, 7).
13 popmyin (75), ofieprKaHNX BHUILE OLIHOK Q1 Ta OLiH-
ku (74) BUILTHBAIOTH OIIHKH

'YSX

|AZ 882 Qy (t,037,& o) < CB(H)|xs — 24

x(B(t, T))folerWrmz\kzlfmwS «

X (B2 (t,m,2,6) + E&(t,7,2),¢)),
0<7<t<T, {z,& CR",
{y2722} C Rn2 ko € Z , S € {1 2} (76)

B ominkax (76) 1 — uucio 3 ymosu 3), 7Y = 1, 49 -
noBinbHe wncno 3 npomikky (0,1]. 3 1MX OIHOK BHILIH-
Bae, 1m0 QyHKIiA () 3aI0BONBHAE i YMOBY 4 3 v = mq71,
11 =Y, 72 = 78. Orsxe, anpiopHi npunymenHs mogo Q1
MPaBHJIbHI.

3 HaBe/ICHOIO BHUINE BUILUIMBAE, LIO JJISI IHTErPabHOTO
piBHsAHHA (57) icHYE pO3B’ 130K ()1, KU 33]JOBOJBHSIE YMO-
BU 3 i 4. lle mae 3Mory BCTaHOBUTH (PaKT iCHYBaHHS BCiX
nmoxigHuX Big 00’emHoro motenmiany Wi 3 (44), mo BXo-
JUITh y piBHsHHA (42), Ta, oTke, noBecTH icHyBanHs OP3K
Z4 mns uporo piHsHHA. [loxinHi Big ¢yHkuii W, Bu3Ha4a-
tothecst popmynamu (35) — (37), B sixux 3amicte Wy, Go i f
Tpeba B3sTu BigmosimHo W1, Zj i Q1. Ha migcrasi nem 3 i
4 nns noxigaux Big Wi cnpaBmkytoThes omiakH (38), (39) 1
(41) 3 BiAMOBIAHUMM YHCITaMH Y. 3B1JICH Ta 3 JIEMHU 5 BUILIH-
BaroTh BignosinHi oninku ®P3K 7. Ane mis nonaibluioro
MOTPiOHI OLIHKY MPHPOCTIB MOXIAHUX Bix QyHKUIT Z7 1 11
BJIACTUBOCTI K (YHKIIT mapamerpa ys. i1 1pOoro TOCUTH

X / Efll (t,0,x, )\)Eg;(e,r7 )\,g)d)\) ﬁgz;cle < yCTaHOBHUTH BianoBigai Bnactusocti ¢ynkuii Wi. Ii Bua-
! . )
B CTHBOCTI HaBeJeMO y IyHKTi 4.
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III. BaacTtuBocTi 00’eMHoOro nmorenuiany W,

Oninnmo npupoctr noxigaux Big Wi. Ha migcrasi 3a-
yBaXKeHHs 4 JIOCHTb PO3IIAHYTH BHNANOK |z, — 24|/ ™ <
1B(t,7), s € {1,2}. Cnouarky ouinmmo AZ!9 Wl,
|k1| < 2. KopucTyrouuch BiAMoOBiAHO 3MiHEHHUMH (OpMY-
namu (35) 1 (36), 3anmumemo 300paskeHHS

AZ OB (257, & y2) =

t1

do
:/ o) /Am 3k1Z0(t,;1:;9,/\;y2)Q1(97)\;77§;y2)d)\+

T Rn
m 20
Aok Z
+/a(9)/ 8 O(txﬂ)\yg)
t R™

t
X (t,0 do
AA( )Ql(QaA;T,ﬁ;yz)dAﬁL/wx

m

></afizo(tafﬂ;97)\;yz)Af(t’e)Ql(a)\;T,ﬁ;yz)d)\—

fﬁ%/“1<

m R™

2150, X y2)

(1)
) AL Q (0, X7, & yo)dA+

m

+/A§11 (/BﬁiZo(t,x;Q,A;yg)d)\) x

t1 R™
do
a(f)

/ /aklzo (t,2:0 )\,yg)d)\)

Ao
a(0)

t
—/ (/851120(75,2(1);9,)\;@/2)@\) X

M R”

XQ1(97X(ta9);Ta€;y2) +

XQl(GvX(tva);Tag;yQ)

xQu(0, 21 (1, 0);m, & o) — o Zwm (77)

Jle umcia t1 1 77 Taki, K BHIIE.

Jomanok Wll1 OIIIHIOEMO 3a JIOIIOMOTOI0 HEpiBHOCTEH
47), (67)1 (19):

do
Wi < C/ /|AZlaklzo<t,x;e,A;y2>|x
RTL

X|Q1(0, X7, & y2)|dA < Clay — 217

ty

X /(B(t,9))—m1(|k1\+7?)<3(9)7_))_1+m1,yl y

T

y ((B(t,G)B(H,T))_M/Eg(t,&,x,)\)x

Rn

X E% (0,7, g)d/\) 659; 9 < Clay — 217 x

x (B(t, 7)) Momkal=mtad) pla(p rop o). (78)

11106 ouinutu W7, Buxopuctaemo ominku (47) 3 49>,
i (76). Toni orpumaemo

Wi _C/ 4 /lAiiQ’Z}Zo (t, ;0,5 y2)| %

R7l
m 0
) |AXEDQ (0, X7, & yo)|dA < C/%MX
t

< [ler = 2l (B g)) M

R

X EL(t,0,2,\) [ lz1 — M| (B(O, 7)) M1

x (Eg;(G,T,X(t,G),f) + E®(0,, ()\1,X2(t,9))7§)) T

| Xa(t,0) — A2 (B(6, 7))~ M- Lrmim—mays o

x (20,70, + EE0.7. (0. Xo(1,0)),) ) | dA =

/BZ‘”/hn—zP%<tm>M"MWH%&

R™

X (B0, 7)) MYz — N | EX(t,0,2,\)x

m
fo;(G,T,X(t,H),g)d)\—F/féég;d@/x1—21|7[1)><
Rn

X (B(t,0)) M-+ (B(g, 7)) "M~ ay — A7 x
xE%(t,0,z, A)Eﬁ; 0,7, (A\1, Xa(t,0)), £)dr+

m
o) / 2 M= (b [49)
+/ a(a)dﬁ ‘.’L‘l Zl| (B(t,G)) X
t1 R™

x(B(0, 7))~ M= 1Hmm=mai3 | X, (¢, 0) — Ao|"2 x

L
X EZ(t,0,2, ) EZ (0,7, ), €)dA + / waZ;dex

8 / oy — 21 [ (B(t, 0)) =M (Rt
Rn
x(B(0, 7)) M= 1Hmn=mais | X, (¢, 0) — Ao|2 x

XEg(ta 0» Z, )‘)Etcj; (97 7, ()‘h X2(tv 9))3 g)d)‘ =

4
= CYy W. (79)
=1
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Honanku cymu (79) OIIHIOIOTECS 32 TOTIOMOTOIO HEpiB-

Hocre# (19) — (23), piBHocTi (17) 1 Toro, 110

m
—m1(|k1|—71 ?)6(9)
(B(t,0)) T4y O

t1

(B(t, )=,

o [k | < 2,79 = 1, 0
B (B(t,m1))™ =) = [y — 21177,

Ak k| = 2,99 > 1.

Jlns ipuKaagy ouiHuMO jonanok Wit Maemo

W < |z — 211 (B(ty, 7)) M1

m

« /(B(t, 9))—M—m1(‘k1|+’Y?)Eg; (Q77-7)((t7 9)’§)><

t1

ﬁ(&) / v d
— 7 — 1 <
) df [ |xy — M| ES(, 0,2, \)dA

< Cloy — 21" (B(t, 7)) MBS (7, €)%
m /8(9)

B —M—mi(lk1[+7 =) P\7)

(B(t,0)) 04(9)d9><

t1

X /Eco(t,ﬁ,x,)\)d)\ < Clxy — zl|“’? (B(t, 7)) M~ 1x

Rn
1 (0)

XEgQ(t, T, 2, § / B(t,@)) ma([ks] "/1+’Y?)7d9 <
3 )t ( 0

< Clzy — z1|™ (B(t,7'))_M_ml|kl‘Effg2 (t,7,3,€).

AHaJIOTIYHO OIiHIOIOYH iHIN xomaHku cymu (79), mpuiine-

MO J0 OLIHKHU

|W112| < Clzy — 21| x

x(B(t, 7)) MmibIpd (¢ 7 2, €). (80)

Bupazu Wll3 i Wll4 OILIIHIOIOTHCSA OJHAKOBO, OLIHHUMO

nepmwii 3 HUX. 3a JormoMororo (46) 1 (76) orpumyemo

(Wi < C /52619/ (t,0)) " M—mlkal

R™

E(U:l(tv 93 Z, /\)‘Il -\ |’YI (B(Q, T))iMil 28

t
d B(0)
x B¢ (H,T,X(t,ﬁ),ﬁ)d)\—&-/wdﬁx
« /(B(t,9))—M—mﬂkllE5(t,9,x, Nz — A x

R?’L
X (B(e’ T))_M_lEg; (97 T, ()‘17 X2(ta 9))7 f)d)\—f—

/ B(6) —M—my k1| d T
+/a(9)d0¥(3(t,9)) EC(t,0,2,A)%

x| Xa(t,8) — o[22 (B(G, 7)) M IHmim—mant

: [ B(6)
xE¢: (H,T,A,f)d)\+/a(9)d0x

< [ (Ble.o) B 6, 0)x
Rn

x| Xo(t,0) — )\2|WS( B(6, T))—M-Hmm_mﬂg "

] CZ . @)

Ha ocnosi (17), (21) i (22) maemo
i3 < C(B(t1,7)) M EZ(t,7,2,8)x

xE® (0,7, (A1, X2(t,0))

t

—M—m1 1l—7 @
x/(B(t,H)) M=ma (Jka >a(9)d9x

m

X /Eco(t797x7>\)d>\ S leEl — Zl|71 X

x(B(t, 7)) M mIbIEL (¢ 7 1,€).

Buxopucroryroun (12), (16), (18) i (21), a Takox HepiB-
HicTh (23) 3 ¢ = ¢3 < ¢p/2, ne ¢p — crana 3 ouinku (21),
OJICPKUMO

Wi < C(B(tr, 7)) M ER), (8,7, Xs(t,7) — &) %
t

—M—mq 1*71@
x/(B(t,G)) M=ma(Jka]=71) (e)dﬂx

(07

/ECO (£,0,21 — A)ED (8,0, X(t,0) — M) E*(t,0)x

xEY) (8,0, 21 — M)ED (0,7, M — €)E®(0,7)dA <
< C(B(t,7) MED (.7, Xa(t, 7) — &) E% (t,7) %
t
< [ty ([ B
Ui R™1
XL, (10,21 = M)ED (0,7, — €)d ) x
< ( / (B(1.0)) """ B (1,0, Xo(1,0) ~ A)dAs ) x
R™2

0
< BN < (Bl L) (0, Xale, ) - )
xED(t, 7,31 — &)E2(t, 7)1 — 2|/ R <
< Clay — 21" (B(t, 7)) "M~ ml‘kllEd2/2(t,T,x,§).
3a nonomoroio (21) i (19), ysssimm 9 = ~; /3, orpumy-

€MO o
< C(B(h, 7)o
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t

X /(B(t, o)ttt ((B(t,0)B(0,7) M x

/Ed (t,0,2, \)E® (0, TAg)dA) B0) 45 <

a(f)
R

< Ol — 21| (B(t, 7)) Mkl pla g 1 g €).

Turerpan Wi ouinroersest ananoriuno go W7
I3 (79) Ta ouinok WiF, k € {1,2, 3,4}, Bunusace ouin-
Ka
1
[Wisl < Clay — 21" %

x(B(t, 7)) M-miklpd (¢ 7 2,€). (82)

Bupas W{; ouintoemo 3a nomnomororo omuinok (50), (67)
i (22). Maemo

un
Wis| < Clay—z | /(B(t,9))’”“(”“"“”?)13‘1(t79)><
t1
—M—-14+m d 6(9)
x(B(0,71)) ME? (9,7,X(t,0)7§)wd9 <
o

< Clzy — z1|7§) (B(tl,r))_M_Hm”lEg; (t,7,2,&)x
m (9)
m (et |—71+42) £ < 7
/( (t,0))” (g)dG Clry — 21" x

t1
x(B(t, 7)) Momlkltmn gl 7 g €),  (83)

ne 7Y = 1, axmo |k1| < 2,190 >y ana |k | = 2.
Bupasu W, W, ouintoemo ananoriuxo. J{ist mepiuoro
3 HUX 3a JIONIOMOT'0I0 OILiHOK (49), (67) 1 (22) oTpumaemo

Wil < [, 6) ™81 Bt )¢

1
X(B(0, )" MR (0,7, X (£,0),6) —sdf <

< C(B(ty, 7)) M-tmmpda ¢ oo ¢)x
t
0
< [(Bie. om0 2000 < Clar -
m
x(B(t, ) M T ER (4w 6). (84)
I3 306paxenns (77) i nepiuoctei (78), (80), (82)—(84)

BUILJIMBAE OL[IHKA

0
[AZ IR W (t 57, & y2)| < Ol — z1[7

X(B(t7T))—M—m1(|k1|—71+7§’)x
X (B2 (1 7,2,8) + BG (t 7,21, ),
0<7<t<T, {z,£} CR",

21 €R™M, ya €R™, |k <2, 7] € (0] (85)

Iepeiinemo 110 ouinok mpupoctis X1 W1, |ki| < 2, 3a
3MiHHOIO T5. J{II IIbOTO BUKOPHCTAEMO TaKe 300PaKeHHs:

A;z;/aklzo(t 30,0 92)Q1 (8, A; 7, € 2 ) dA
Rn

)

*Z/ 642;/8k120 (t,¢5750, X ) %
XQl(G,/\;T,f;yz)d/\> Aoy =

- Z/ [ 0200, ¢856, 350

Z2;5 R

%O, Q1 (0,37, )N ) da; =

/)

J= 122] Rn

3k1Z0 t, Cz(j);a,)\§y2)><

[€)]
XAi\( ’ (tﬂ)a)\% Ql(e )‘§ T, f; y2) d)\dC2]+

+Z//3k120 (530, X o)A

)= 1Z2_7 Rn

< (On,@ONT &) )| dey,

X=X (t,0)
0<7<t<T, {z,§} CR",
{22792} C Rn2a kl S Zr-i,]:17 ‘k1| S 27 (86)

e Céj) Take, SK BHIIE, X(j)(t,e) = X(t,0)

j €{1,...,no}. O6rpyuryBanus (86) 3aificHIOETBCS 38 10-
MTOMOTOIO OINHOK (46), (67) 1 (74) Ta piBHOCTI (56).
Ha migcrasi piBHOCTe# (86) 3anuieMo 300paeHHs

i) 2
:Céj)

3
=Y Wik <2, (8

Jj=1

AZ28k1W1(t 7, & Y2)

T2 1

e

ty

o [ .
W121 :/a(o)/Azzga!;izo(t?mvev)\ny)x

T Rn

XQI(Qv >‘; T»&;yQ)dA

ny Y2
lel = Z / Wflj(tac2(j)a7-,€7y2)d<2ja le {273}7
Jj=1, .

WH(t, ¢ w76 y5) =
t

'—/ a0 /8’“120 (t Cﬁj);&)\;yz)x

RH,

3A23Q1(9 AT, 65 y2)dA
W (t, ¢ a7, & 2) =

X (t,0)
xA)\

56

MATEMATHUKA



Mpo cdyHaameHTanbHUM po3s’a3ok 3agadi Kowi ans ynbtpanapabonidHoro pisHaHHs Tuny Konmoroposa

" 71+m1(’71*70)*m2
, +C(B(t1,7)) VX
::/ Cig)/ 0% Zo(t, ¢85 0, X ya)dAx b
(0%
i Rr x/(B(t,a)) ma(lka =7 )BEZ;CM( (t,0)B(0, 7)) Mx
< (@ xmEmw) )| i

Ouinnmo W 3a nonomororo (47), (67) i (19) 3a ymoBu X ( /Ed (t,0, Céj)a )\)Eggz 0,7, (A, X2(j)(ta 0)),§)dA+
|20 — 2o|1/™2 < 1B(t, 7). Maemo

+ [ BL (00,600 NES(6,7,X9(1,6).0)ix )<

t1
w2 gc/ (/|$2—z2|73x &
T

v < O(B(t, 7)) M-l =ma gy r D) ¢),
X(B(tv9))_M_m1|kl‘_mngcd(tv9793’)\)X TOMy 3a jonomoroio (68) mpu |z — zp|'/™2 < %B(LT)
X (B(0, 7)) M1 Bl (0,70, €)dA ) Haene
XftEZ;dG < Clag — 29| x J (¢ o) |day | <

27

—M—my ([k1|—1)—m273 fda
X(B(tﬂ')) QECS (t,T,IE7§). (88) < C|l’2 . Zgl’yg (B(t, T))—M—ml(lkﬂ—’n)—mz"/g X

715 oninku W32, BUKOPHCTOBYEMO HepiBHOCTI (46), (76
Host org i2 P Y P (46), (76) <E% (1,72, €), (89)

i (19)-(23). Couatky oTpUMy€eMO
.y ne v8 — nosinbHe uncio 3 mpomixkky (0, 1].
Wia(t, &5 7, & y2)| < 3a gomomororo HepiBHocTeit (49), (67) i (22) moxi6HO

OTPUMYEMO
d9 k ).
<C IalZotC 10,5 y2)| %

()
< (| A&“XQ “’9”&%@1(6,&7,5;@/2) |+

W (65750, X 92 |<C/ (£,8)) " (K1l =)

x(B(0, )" M-ttmmmma pla g 7 X0 (¢, 0),€)x

4) t,0)
AT 0, QU T )| )
()\1,X; )(tﬁ)) A2j 1( 2) )\:X(J')(tﬁ) ) (t 0)6(0) do < C( (tl,T))7M71+m1717m2x

¢ a(f)
B(0) — M [k | ¢
xdA < C | —=df [ (B(t,0)) X
t/a(a) Di[ /( (t 9)) ma(|k1]—v1 ggz;deEcd;(, ’C(J) )_
() () g "
XEg(t707<2 a)\) <|X2 (tye) _)\2|’Y X < O(B(t’q—)) M— ml(lkl‘ "/1) m2Ed2(t 0 C(J)7 )7

x(B(6, T))7M71+mwrmz(1+73) %

2] (t, ¢ (J) ;7,8 y2)|dCay | <

x ((BE0,70,€) + B2 (0,7, (0, X5(1,0)),6) ) +

WL —M—14mi(y1—77)—m2
+|l‘1 )\1| (B(@,T)) X < C|x2_z2|~,2(B(t,T))—M—m1(|k1\—'yl)—m2’ygX

x (Ei?(@,r, (A, X5(£,0)),6)+ X E®(t,7,2,€). (90)

+ B 0,7 X(j)(t 0),€) )) d\ < 3 piBHOCTEH (87) Ta omiHok (88)—(90) BUIITHBAE OIiHKA
c3 \Ys 1 sV ) >

< O(B(ty, 7))~ 1Hmim=—ma(1473) |AZ2 R Wy (t, 257,65 172)| < Clag — 2] %

x(B(t, T))*M*ml(lkl\*%)*mﬂg %

X /(B(t 9))*%"“1'”273@&(3(@9)3(0,7))*Mx

d d 2
o(0) (B (t7,0.6) + B (8,7, 2%,€)), O
e 0 <7 <t <T, {z,6} CR" {22,y2} CR™, [k| <2,
/E (t,0, C )Ecd; 0,7, \,&)dA+ 1 — UMCIIO 3 yMOBH 2), @ 7§ — JIOBiJIbHE YKCIIO 3 TIPOMIKKY
(0, 1].

A _ [epefinemo mo omiHOK HpUpOCTiB moxigHuX Bim Wi 3a
+ / EZ (t,0, ¢, NE®2 (0,7, (M, X9 (t,7)),€)dA ) +  mapamerpoM Yo € R™2. OCKiIbKH JUIsl IPUPOCTIB TOXiAHKX
Bn Bil Z(y CHpaBmKYIOThcs OMIHKH (48), To Tpeba me maru
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OIIHKK MPHUPOCTIB Bix (J1. 1100 1i OIiHKK OTpUMATH, JI0-
CUTh YCTAHOBUTH BIJIOBIIHI OLIHKU JUIS MOBTOPHUX sJCP
Kll, l Z 1, pi (] K11 = Kl.

3a nomomororo pisHocTi (59) mia ky € Z? 3anmmemo
300paxeHHS

AziafﬁKu(t ;7,8 Y) =

Z Aﬂmaﬂl

J, =1

$1,y2))

XA 0y 00y, 082 Zo(t, 37, € 2) + B(E) X

X E AyQGﬂ

7,1=1

$1, y?))azlj 8x118 ZO(ty X, , 5; Z2)+

ZA ajl

7, 1=1

X Oy, 00y, 082 Zo(t, 337, & 22) + B(t) x

XZA

517 22)) X

xla y?))AzgamhalzC;ZO(ta T, 57 y2)+

ni

Z Ayz U“J

 (21,92)) 0y, 082 Zo (8, 25 7, & 20) +

51,22))(%11890220(1& xX;T, 572’2)

ZA

+A§11 ao(t, (56‘1, y2)>AZ2 akZ ZO(t7 xT;T, 67 y2)+

Y2 T x2
+AZ2ao(t, (w1, Y2)) 082 Zo(t, 3 7, & 22)+
ao(t, (£1,22))082 Zo(t, 257, &; 22).

BukopucroByroun ouinku (46) i (48), HepiBHOCTI (4),
Ko h = 7, 1 Te, MO

Az

(B(t,7)PE*(t,7) < (BO)P(A(t, )P EXt,7) <

< (BM)PEN(t, 1), 0<T<t<T, p>0, d >d,

OTpUMaEMO

|AZ2OR2 K1 (t, 257, & y2)] < CB()]y2 —22|72><

Y2 T2
—M—1—ma(|k2|—v24+79) 1nd1
x(B(t,7)) 2kl =) gt 7,2, €),
7 € (0,72]. (92)
Jlati KopUCTyeEMOCH 300paKeHHIM

ty
o ks df
Az 0Ok K12(t7x§77§§y2)—/a(9)x

T

/A228k2K11 (t, 250, X;y2) K11(0, A; 7, & y2 ) dA+

Y2 " T2

t

F o df
+/w/3§§Ku(t7w;9,>\;yz)x
Rn

T

t
do
XAZ§K11(0,)\;T,£;y2)d)\+/a(g)x

t1

o RS SR USSR DY

Rn
t
A 0,0 20) A2 2 K11 (0, \; 7, € y2)dA
+ @ 11(t7$7 ) aZZ) y2 Yo 11( ) 77_7§ay2)
Rﬂ,
1 OIIIHIOEMO HOTO JIOMAHKH 3a JIONIOMOTOIO OIIHOK (63) i

(92) Ta mepiBHOCTI (19). Maemo
A0 Ko (t, ;7,6 2)| < CB(t)

/ 5(0) Y2 —M—-1—mgz|ks
XT/OL(G)dGHiZkUZ_ZQ (B(t,&)) Ik ‘X

xE&(t,0,2,\) (B0, 7)) MM ph (9, 1\ &) d\+

+Cﬁ(t)/féEZ;d@/(B(@g))—M—Hmm—mzk2|x
T R™

XEgll (t’ 0,z, >\)|y2 - 22|72 (B(Q, T))_M_1+m2’72 «

t
Xng (Q,T,A,g)dAJrCﬂ(t)/%d9/|y2 _ Zngx
t1 R™

x (B(t, )~ M- 1rm2(2208) B¢ 9,2, \) x
x(B(0, 7)) M- 1tmamsmalkl plig 7\ €)dA+

+Cﬁ(t)/§$;d9/(B(t,e))_M_Hm”lEfll (t,0,2,\)x
1 Rn

X|y2 — 22| 2(B(0, 7))~ Mkl =) pig 7 X, €)dA<
< CB()|ys — 2|8 (B(t, 7))~ M—1+mimi—ma(lkz|—12+48) o
XEg2(0,7,7,6), 7 € (0,72).

3a IHAYKIEI0 OTPUMYEMO
|AZ2 02 Ky (t, 257,65 )| < CB(E) |y — 2277
><(B(t,T))_M_ml(2_”1"'“’1)_7”2(““2‘_’Yﬁ"yg) ~
xE®2(t,7,2,€), 1 >2, 45 € (0,72).

HacmigkoMm mux OIiHOK € OIliHKa
0
IAZOR2Qu(t, 257, & y2)| < CB(E)|y2 — 22|72 x

X(B@’T)>—M—m2(\k2\—72+wS)Eél;(t77.733’5)7
0<7<t<T, {z,&} CR",
(0,72).  (93)

[0 oIiHKY BUKOPHUCTOBYBATUMEMO JUISI OIIHKH TPHUPO-
CTy 3a mapaMmeTpoM y» € R™2 moximHux 3a xo Bix Wi. 3a-
MHUIIEMO 300paXKeHHs

{y2,20} CR™, ky € Z1?, 75 €

AZ2 akQWI (ta xT;T, 57 y2) -

Y2 "2
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t

-faw [

T Rn

AZ2 0% Zo(t, 230, Ay y2)Q1(0, \; 7, & y2 ) dA+

Y2 " x2

t1

do ko s .
+/ a(@) /a Zo(t z; 0 A Zz)Ayle(Ga)‘aTvgay2>d)\+

T Rn

t
0
/ d / A2 Zo(t, 730, X 12) 0 Q1 (0, X 7, € ) AN+

t
do
+/a(9)/Zo(t,x;9, A 22) AZ2 0N Q1(0, s 7, & y2)dA =:

t1 R™

4
=Y L. (94)

k=1

Buxopucrosyroun ouinku (48) 3 h = 7, (67) i (19), ma-
€MO

ty
B(0) / Y
< _ Y2 ma|kz|
[L1| < Clyz — 2o /a(&)da (B(t,0)) X
T Rn
Ed(t,0,2,\)(B(0,7))” MM EE (0,7, A, £)d) <
t1

< Clya — 2 (B(t.0) ™ [(B(0.7) 470 x

T

y ((B(t,e)B(e,T))—M/Ej(t,e,x,A)x

R™

8(9)
a(f)

<(B(t,r)) M B 1,7, 6)

< E®(0,7, A, €)dA ) 22140 < Clys — 222 x

Ha migcrasi ominok (46), (93) i (19) orpumyemo

ty

|La| < Clyn — 2o / (B(t, 0))™m2lk

x(B(6, 7))~ =082) (B(t,0)B(6, 7)) x

X/Eg(t597$7>\)Eg;<977'7)\,g)d)\) @deg

a(9)
]Rn
< Clys — 2| (B(t, 7))~ M-malkal=et i) pla (4 7 4 €).

AHaJIOTIYHO 3a JIOTIOMOTOI0 OIIHOK (46), (48), (67)1(93)
MaeMo

t

|Ls| < Clyz — 22| /(B(H,T))71+m1717m2|k2‘ X

5(60)
a(0)
X (B(t, 7))~ MHmim—malial i (1 7€),

t
|La| < Clys — 208 / (B(9, 7))~ 1 -2kl =22+9D)

t1

< E%(0,7,\, g)d)\) PY 16 < Clys — 202 %

< (/(B(t,H)B(O,T))_MEf(t,9,95,)\)><

R

xE® (0,7, §)d>\> %;do < Clys — 22|72 x

x(B(t, ) Momakl e B (1, €).
3 ¢opmynu (94) Ta omepKaHUX OIHOK BHUpasiB Ly,
k € {1,...,4}, surmBae ouinka

|AZ2 0B W (8,257, € o) | < Clya — 207 X

X (Bt m)) Ml e D B (1,7, 1, €),
0<7<t<T, {z,§} CR",
{y2,20} CR™, ky € Z*, 75 € (0,72). (95)

IV. OcHoBHIi pe3yiabTaTH Nepuioro eramy mo-
oynosu ®P3K

Hagenemo pe3ynbraru nepioro eramny mooynosu @P3K
Z, a came noOynou i mociimkenns ®P3K 7, s piBHsIH-
HA (42).

Teopema 2.  Hexatl suxouyromwcs ymosu 1 i 2. Toodi
ons pienanns (42) icnye @®P3K 74, 0ns sikoeo cnpasoicyro-
mbcs OYIHKU

|05 Z (t, 257, & o) | <

< C(B(t, 7)) M Mo Bt T, ,8), (96)
|SZ1(t, 27, & y2)| <
< C(B(t,7) M EYt, 1, 2,8), 97)

|AZ O Zy(t, 257, & )| <
< Clag — 2% (B(t, 7))~ M~ Mro=merl
< (Bt 7,2,8) + Bl(t, 7,2, ), (98)
‘ AZ2OR2 7y (t, @7, & o) ‘S Clya — 22|Vg><

x(B(t, 7)) M ma Rl Bl o €); (99)

‘ /(9’“Z1 (t, @7, & y2)dE ‘S

< C(B(t, 7)) U= Ed(t 1), (100)
|z [ oz mim e |< Cla - 27 x
RTI,
X (B(t, 7))~ m(ksl=m)=merl gl ¢ 7). (101)

b | [ drnarn g |<
<( [ w06, MEL L 6,5,0)% (bl o)
J S C(B(t,T)) mini 12 2|—72 X
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< EM(t, 7,21 — &) B (¢, 7), (102)
’/3§221(t,x;7,5;§2)d§ <
Rn

< C(B(t, 7)) mekel=72) Bt 7). (103)

oe 0 < 7 <t <T, {:Ef} Cc R7, {ys,zs} C R”,
s € {12}, 70 € (0,71). 19 € (0,1] 6 (98) i 13 € (0,72) o
(99), (101), v1,v2 — uucaa 3yM06u 2), k= (ki, k) € Z7,
npuvomy k1| < 2, ko € Z? y (96) - (99), a 6 (100) — (103)
k1 #0ike #0.

O Josemenns. Ouinku (96)-(99) BUILTHBAOTH i3
BiMIOBITHHUX OIIIHOK Zy i W7, BCTAaHOBJIEHUX y IyHKTax 3
i 4. lna omepxkanHs oriHok (100) i (101) cxopucraemo-
cs ¢opmymnoro (43) 1 Tum, mo Ha migcrasi (49) i (50) Taxi
OIIIHKK CHPaBIKYIOThes ais Zg. 11106 moBecTH, 110 BOHU
MpaBWIbHI i Uist W1, BUKOPUCTAEMO OIIIHKU

Q1(t, ;7,85 y9)d€ |<
‘R[ 1T T, 63 Y2 ‘

< C(B(t, 7))~ ™M Ed(t, 1) (104)
i
‘ AL /Ql(t,w;ﬂﬁ;yz)di ‘S Clas — 2 x
x(B(t, 7)) Hrmm=mal gl 1) (105)

sIKi Oe3mocepeTHhO BUILTUBAKOTE 3 OLIHOK (67) 1 (76) Ta piB-
Hocri (17). 3a momomororo o3HaueHHs (44) mns Wy 3ammcy-
€MO 300pakeHHS

/851 Wh(t,z; 7, & y2)dE =
R7Z

t

—/ a6 /8’“Zotx;9,A;yz)><

]Rn

< ([ @uonn e ) dxe

R

t

/ 40 /3klZOtm9)\y2)

(A [ @i gmds ) dne
4
i
do

@

t1

x / Q1(0, X (t,0); 7, € o) de.

R

(/aﬁ;zo(t,m;e,A;yz)dA) X

Rn

ONiHUBIIM HOTO JOJAAHKH 3a JOIMOMOTOI0 OIINHOK (46),
(49), (104) i (105), pierocrTi (17) Ta HepiBHOCTEH (21)—(23),
MOMIIOHO IO TIOTIEPETHBOTO OTPUMYEMO

/8’“W1 (t,z;7,&y2)dE |<

Rn

< C(B(t, 7)) Ukl=m) pd(¢, 7).

AHanoriygo 10BoauMo omuinky (101) .
Sanummiocs orpumaru ouinku (102) 1 (103). [ns usoro
3ayBa)KMMO, IO CIIPABIXKYETHCS PIBHICTh

Oy / Q1(t, ;7,8 y2)déa = 0, ko € Z'77 \ {0}, (106)
R™2

L5 piBHICTD BUILTHBAE 3 aHAIOTIYHUX PIBHOCTEH IS TIO-
BTOpHUX sinep K7, I > 2, sSKi € HacHiAKaMH O3HAYECHHS ITHX
saep 1 piBHocte#t (55) mnst Zy. 3a MOMOMOTO PiBHOCTEH
(55) 1 (106) onmepxyemMo piBHOCTI

6§§/W1(t7$§775;y2)d§2:

/de/ 8kz/Zotx9/\y2)d/\2>

X ( / Q1(9,>\;T,§;y2)d§2)dh+

R7l2
/ dé
+/a(9)/Zo(t x; 0, \;y2) X
t1 Rn
x (5’;2 / Q1(9,>\;T7§;yz)d£2)d>\:0
R72

i

o [ nitairms = 0 [ Zuftair g

R™2 R™2

+0,2 / Wit 27, & y2)dée = 0,
R72

3 sikuX Ha miacTasi (15), (16), (21) 1 (99) BUMIMBAIOTH OIliH-
KH

(a“/zltmsfzd&]—

R™2

—‘ /A§§3§§Z1 (t, 27, & y2) ,

d ‘<
2=X>(t,7) S2 |<

< C’(B(t,T))*M*m2(|k2|*72+73)><
< [ 1Xalt7) - P B 7€) <
R”LQ

< C(B(t, 7))~ Moma(lkl=y) / ES (t,7,x,6)dEr <

R”2

< C(B(t, 7_))777%1711fmz(\flef"yz)Eg)(t7 T, 21 —fl)Ed(t, ),

| [ n g |<
RVZ

< C(B(t,7))"m2lkl=2)Bd(¢ 7). A
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V. Apyruii eran nodynosu ®P3K

[Tepeiinemo no 3aBepmanbHOTO eTamy mooynosu ®P3K
Z nnd piBHAHHA (1), AKMH OIyKaeMO y BUDIIAMI

Z(t,2:7,€) = Zo(t, 2;7,€) + Walt,2;7,€),  (107)
B SIKOMY (DYHKITis
Zo(t @57, 8) = Z1(t, 57, & &2),
0<7<t<T, {z,&} CR". (108)

€ mapametpukcom, mobdynosanum 3a @P3K 7, 3 mynkriB 3—
5 a
Wa(t, @5 7,§) =

— /t aﬁ) /Zz(t 20, )Qs(0, X 7, €)dA

T RX

(109)

ne Q2 — HeBimoma QyHKIIis.
BrnacTrBOCTI MapaMeTpuKCy Zo MICTAThCS B JieMi 6, sika
0e3mocepelHFO BUILIMBAE 3 TeopeMu 2 Ta o3HadeHH (108).

Jlema 6. 3a ymos 1) i 2) npagunvHi maxi oyinku:
0K Z5(t, 2;7,€)| <
< C(B(t,7) M Mo Bt 7, 2,€), (110)
1SZ,(t, ;7,€)| < C(B(t, 7)) M EX(t, 7,2,8), (111)
|AZ 08 Zo(t, 57, €)| <
< Ol — 277 (B(t, 7)) ™M~ Mro=manl
X (Ed(t, 7,3, 8) + Eo(t,7,2%),€)), (112)
| [ o zatt.im e <
Rn
< C(B(t, 7)) Ukl=m) pd(t 1), (113)
|8z [ o zattasm ) |< Ol — 2P
Rn
x(B(t, 7)) "™ (kil=)=mad pdy oy (114)
/ 8k Zo(t, z;1,€)dEs ’S
< C(B(t, 7))~ mm—mallkal=72)
xEW (t, 7,21 — €)EYt, ), (115)
| [ o zatt i )| <
]Rn
< C(B(t, 7))~ m=2Uk2l=2) pd(¢ 7)), (116)

()eO<T<t<T {xf}CR" zs € R", s € {1,2},
79 € (0,71], 79 € (0,1 6 (110) i 79 € (0, 1) 6 (112), (114),
Y1, Yo — uucaa 3 ymosu 2), k := (k1,ka) € 27, npuuomy
k1] <2, ko € Z1? y (110) - (112), a 6 (113) = (116) k1 # 0
i ko #0.

Hexait ¢yukiis Qo 3amoBonbHse ymosu 3 i 4. Tomi s
Hel OTPUMAEMO IHTEerpabHe PiBHSIHHS
Qa2(t, ;7,8) = Ka(t, 57, 6)+
t

do
+/w/KQ(t,l';G,A)QQ(Q,)\;T,f)dA

T Rn

(117)
B siKOMY sApo Ko BU3HAUa€eTHCS (HOPMYIIOI0

Ko(t,z;7,€) : ( Z A2 2 aji(t, )0z, ; Oy, +

7, 1=1

0> A% as(2)0h, + Afao(ta) ) ZoltasT,€),
j=1
0<7<t<T, {z,6} CR"™ (118)

JloBOzSITh iCHYBaHHS PO3B’SI3KY IHTErpajbHOTO PiBHSH-
Hs (117) Ta BCTAaHOBJIIOIOTH MOTPIOHI BIACTUBOCTI PE30JTh-
BEHTH AQHAJIOT1YHO JI0 TOTO, 5K 11e POOMIN Ha IepLIOMY eTa-
mi. 3 ypaxyBaHHAIM HepiBHOcTeH (4), (21) 1 (110) Mmaemo

Ko (t, 237, )| SCB()(B(t, 7)) M 1m0 Bl (¢, 27, ).

L5 owiHka Jae 3MOTry O€pXKaTH TaKy camy OLIHKY IJIs
PE30TBBEHTH iHTETpaIbHOTO piBHAHHA (117), TOOTO OIIHKY

|Qa2(t, 257, E)|[SCHE)(B(t, 7))~ MM BE (¢, 257, ),
0<7<t<T, {z,¢} CR" (119)

Jlnst oTprMaHHs OLIHOK MpHUPOCTiB QyHKLIT Q2 ckopu-
CTaeEMOCH (hopMyTIaMH

A;Z QQ (ta LT, f)

o

0<7<t<T, {z,§} CR", se€{1,2}.

1 OLIHKaMH

= AL Kot a5, §)+

/ A% Ko(t, 20, \)Qa(6, Xi 7, €)dA
R’IL
(120)

AL Kt 57, )| <
< CB(H)|as — 2o (B(t, 7))~ M- 1Hmanz—menl
(B (t 72, + B (87,21, ),
70 € (0,7s), s € {1,2}. (121)
SIKI OTPUMYIOTh 3BUYaifHUM OIL[IHIOBAaHHSIM WICHIB TaKUX 30-

OpaskeHs:
Aill KQ(t7 5T, 5) =

ni
t) Z Aii ajl(t7 1‘)8;611 0y, 22 (t,m;7,6)+
jii=1

+B(t) Z Aizgajl(t7 Z(l))Agzcllawlg aIlLZQ(tv ZiT, §)+

J1=1

Z ATlay(t 21,52))611J37”Z2(t x;7, &)+
7, l=1

ZA aj(t,x)0p,,; Zo(t, x5 7,8)+
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ny

+B(1) > AZa;(t, 2N AR 0y, Zo(t 437, €)+

j=1

Z Azl a]

+A32011a0(ta .’L‘)Zg(t, T;T, €)+

Zla&?))aﬂh]ZQ(t T, f)

+A%Z ao(t, V)AL Zo(t, w57, €)+
+A§11 ao(t, (Zlv 52))Z2(ta xT, §)+

+AizK2(t7x7 T, g) =

ni

:ﬂ(t) Z Acgrzgajl<t7x)A:ZczzawljaZuZQ(tvx;Ta€)+

g, =1
ni

) Z Aizgajl(ta x)arljal’uZQ(ta Z(2)§ T, 5)"_

Jil=1

ZA 2 a;(t, ) A2 00, Zo(t, 237, 6)+

1) AZ2ay(t,2)0s,, Zo(t, 2P 7,6+

j=1
+AZa0(tw)AZ Zo(t w57, €)+
+AZ2ao(t, x)Za(t, PRSI
Ha migcrasi (118)—(121) maemo

(0]
Vs x

A% Qultasm©) | € (Bl 2,

% (B(t, T))—M—l-‘f-mz’vz—ms’Yg ( Egll (t7 T, T, 5)+

0
Vs x

+ES (1,7,20),6) ) +8

t)|zs — zs

¢
X/(B(ta9)71+m272*m5"2(B(0,T))*1+M2vzx
x ((B(6)BO,7) M/ (Bt 720+

g)dA) p EZ; de)

o (B(t, T))folerMrmsvi’ %

d s d
FES (b7, 20) ) B2 (0,7

< Oﬁ(t”ze — Zs

< (B (w8 + B2 (t7.20,9)).

0<7<t<T, {z,§} CR",

70 € (0,7s), s € {1,2}. (122)

Omxe, QyHKINS (2 3aJI0BOJNBHSAE YMOBY 3 3 ITOKa3HH-
KOM 7y = Mgy, Ta ymoBy 4 3 v, = 7%, s € {1,2}, ne 7
— yucina 3 ouinok (121). Tomy mnst dynkuii Wo npaBuibHi
dhopmymu (35), (36) i (37) Ta cpaBaKyIOThCs OIIHKU (38)
i (39), B sxux Wy, G i f 3amineno na Wo, Z5 i Q2 Bin-
moBiTHO. YMoBa (34), sika € BaKJIMBOIO Il OOTpYHTYBaHHS
nudepenmiiioBHoCcTi moteHmianie Wy i Wi 3a 3MiHHOIO X2
Juist yHKIIT (J2 HE BUKOHYETHCS. AJle 32 paxXyHOK Kpamiux
BJIACTUBOCTEH siipa Zo 1 TYCTHHU ()2 MOXKHA JOBECTH, IO
noteHmian Wy Mae HerepepBHi MOXiHI MEPIIOTo IOPSAKY
3a x5 Ta OTPUMATH iX moTpiOHi omiHku. TouyHi PopmymroBa-
HHS HaBeJeHO Y JieMi 7.

Jlema 7. Hexaii 0ns xoeghiyienmie piensanns (1) euxo-
nytomoca ymosu 1 i 2. Tooi ona ¢gynxyii' (109) npasunvui

dopmynu
a:zgl W2 (ta T, 5) =

t1

:/ d0 /ang (£, 20, Qa0 X 7, E)dA+

T

/‘w/ /BIHZQt:vQ)\)d)\g)

xAXED 0,0

(A1, X2 (1,0)) (A1, Xo(t,0)); 7, §)dA +

t
do s
+/a(9)/alez2(t,z;97)\)AE\1 2(4.6))

t1 R™

t
xQQ(Q,A;T,g)dAJF/aM (/ZQ(L:E;H,)\)d)\) x
t1

R

XQ2(97 X(t7 0)7 T, €) a0

W@)’ le {1,...,712},

i cnpasoxcyromoca oyiHKu

|a:E21W2(t) x; T? 5)‘ S

< C(B(t,r)) MmO pla(y 7 0. €),

0<7<t<T, {z,6} CR", 1 €{l,....,n2},
§ € (1/3,72), Yo — uucno 3 ynmosu 2.

[TizcymMKoM ycix MONepeaHix MipKyBaHb € HO/laHa HUX-
4e TeopeMa, SiKa € OCHOBHUM PE3y/IbTaTOM CTarTi.

Teopema 3.  Hexatl suxonyromwcs ymosu 1 i 2. Toodi
ona pieusanns (1) icnye @P3K Z, ona skoeo cnpasoucyio-
mvcs OYiHKU

05 Z(t, 2;7,8)| < C(B(t, 7)) M MoEd(t, 7,2,),
1SZ(t, ;7,8 < C(B(t, 7)) M EX(t, 7,2,¢),
0<7<t<T, {z,£} CR",

k= (k1 ko) € 27, k1| + 2lka| < 2.
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BucnoBku

VY crarTi 3anpornOHOBaHO YMOBU Ha KOE(ILIEHTH YIIb-
TpamnapaboniyHOro piBHAHHSA TUIy Koiamoroposa 3 ofHi€ro
IPYIOIO 3MIHHUX BUPOKEHHSI, SIKE MA€ IIe BUPO/DKEHHS Ha
TTOYATKOBIH TIMEPIUIONINHI, 32 SKUX HOBOIO MOAM(IKAINIEI0

3BuyaifHoro merony JleBi mobymoBano ®P3K Ta onmepxka-
HO Horo ouinku. LIi pe3ynmbraru i MeToguka iX OTpUMaH-
HS 3HAWIYTh 3aCTOCYBaHHS Uil MOOYNOBH W JOCIHIIKEHHS
®P3K mis 3aranpHIMIAX PiBHAHB, a TAKOX JJIS BCTAHOBJIC-
HHS KOPEKTHOI PO3B’SA3HOCTI Ta iHTETPaILHOTO 300paKCHHS
po3B’sa3kiB 3amadi Ko,
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ON FUNDAMENTAL SOLUTION OF THE CAUCHY PROBLEM FOR ULTRA-PARABOLIC
KOLMOGOROYV TYPE EQUATION WITH TWO GROUPS OF SPATIAL VARIABLES AND
WITH DEGENERATION ON THE INITIAL HYPERPLANE
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The fundamental solution of the Cauchy problem for a degenerate Kolmogorov type equation with
coefficients depend on two groups of spatial variables and with degenerations on the initial hyperplane is
constructed and investigated. Exact estimates of the fundamental solution and its derivatives are obtained.
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