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06 0;r::t;H0M MeT0;r::t;e pernemrn 3a;r::i;a•1H H'.OJJlH 

)];JUI CHl'HaTypHbIX napa60JUPieCRHX y paBHCHHH 

PaccMarp HBaeTCH CH<.:Te~rn rrnpa60JIH4 eC KO f"O THml C CHHryJIHp r·l b!MH K03cjxfrnuneHT3 MH Ha rpa nw1-

Hb! X rHne pnJIOCKOCTHX . PeIJJe HHe 33 /l3'1 H KOLU H CBO/lHTCH K IU!Ter paJihHOMY ypaBHeH HIO H cj) y H ­
n.aMC HTaJl b l!OC peIJJCIUlt! onpe/le,1 HCTCH Kil l( H/lpO o6paTHOro o n c p aTopa 3a)la<IH Kow u . 

P 03rJIH)l3€TbC51 CHCTeMa napa6oJi i 4IIOro TI-Ill y 3 c 11 11 r y JIHplHIMH ,wecfi in i e HTilMH Ha rpa 1-IH'IHl1X 

rinep nJIOllUIHax. P o35'513yaaH HH 3c}l3 lli Kor.u i 3 BOil.HTbC51 il.O i 1n e r pa.11, 11oro p i HH5IHH51 j cpyH­

n.aMeHT3JlbH ll i i p o 3 a ' sr 30K Bl!3H3 ' 13E'TbC51 SIK Sl l lJJO 06ep He 1-10r o o n epaTopa 3 3!13 lli K oLUi. 

1'l3aecTHO l I l, 4T0 1.vrn pew e1-1H H 3a11a4H Kou.rH B 1rnaccax r eJi bllep0BbIX cpy m<­
UHH ~,eT0ll0M 3 . Jleirn CTp0HTOl cj1y 1-1 11aMeIITaJibHOe pew e1-me napa60J111qec1rnx 
CHCTeM , C ll0M0I.l.(blO K0T0poro o npeneJ[HeTCH pew em1e 33,l(aqH K owH H yc-raHaB­
JIHB3l0TCH ero oueHKH. B KJiaccax llH HH 121 6oJiee 3<jxj:>eKTHBel·l npH H3y4eHHH 
9TOH 3a11,a 4 1--1 npHeM 3. X o ncpa. B 1-iacrnmuei:\ CTaTbe npe11JiaraeTO 1 npocToH cno­
co6 peJLy KUHH Cl·IHI'YJIHpl·IOH 33Jl3 Lf H K ow H I{ m rrerpaJi bHb!M y paBI-IeHHHM, no­
Jiy4eHHH peweHH H 331134H 11 ll0CTpoe1rnH cpy H11aMeHT3JlbHOro pew eHHH. 

PaccMoTpHM B o6Jiacrn LI = (0, T) x E, x E;t_, T04eK (t, x) = (t, x 1 , ..• 

•.. , x,, x,+1, . .. , xn) = (t, x' , x") 3a11aqy Kow11 JLJIH CHCTeMbI ypaa1-1e1-rnfi c oco­
o e1-rnocTHMH Ha K00pllH ll3THb!X nrnepnJI0CK0CTHX 

(l) 

l = r + l, . . . , n, (2) 

r JI.e 
iJ2 2v1 + I iJ 

Bxz=-a z =-.....:....-'---
x1 x1 iJx1 ' 

OpeJI.llOJIO}KHM, 4TO JI.JIH (I) BblIT0JIHNIO ycJI0BHe B-napa60JIH4HOCTH: Bee K0pHH 
ypaBHeHH51 

det II L Ak (t , x) (ia')"' (- a ;+1) "'+1 .. . (- a~)k" - 11,£ II = 0 (3) 
1k'l+ 21k"l= 2b 

yJI.oBJieTBopmoT HepaBeHCTBy R~ "'(t , x, a) ~ - {>o I a 12b JI.JI H acex (t, x) E TT, 
o EE, x E;t_, = E-;;, 60 = canst > 0 

llJIH pewe 1-mH 3a11a4H (I), (2) paccMoTpHM c11cTeMy c «3aMopmKeHHbIMH» 
K09lpqJHUl'leHT3MH 

iJu Y 
7ft = lkl=lk'ltilk" !=2' 

(t, y) E □. (4) 

G 1:- T ;,r+ I T 0"G ' 1: ' "· - r ~"G (t, 1i, X , <:, , y) = ... (t , l , X - <:, , X , y) = ," , 
Xr + I \: rJ 

(5) 

6 KOTOPOH G (t, 1i, x; y) - npeo fi pa3o BaHHe <l>ypbe - 6 ecceJIH, 

G (t, 'L, X, !f) = ~' e'" '"'da' S Q (!, l, a; Y /v,+ 1 (CTr+ 1X,+ 1) .•• ivn (CT nXnJ l<J"f "da, 
E, E+ 

n-r-
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Q (t , 't, a; y ) - HopMaJibHa51 ¢y1-1JlaMei-1TaJibI-Ia51 MaTp m . .1.a peweHHtt .11.BOHC'l)• 
BeHHOH K (4) CHCTeMbl 

(6) 

T1; - orreparnp 0606m em1oro CJlBHra, 

n 

T!'.f (x) = C..,1 Sf( ... , V x7 + 1:,7 - 2x11:,1 cos a, ... ) si rr~"1da. 
0 

E cm1 A,, (t, y) Herrpepb!BI-161 rr o t E 10, TJ, rrpH<JeM pas 11 0Mep1-10 OTHOCHTeJibHO 
y rr pH I k I= 2b, TO Q (t , -r, s; y} , s = a + iy, ueJiaH tj>y rmumr apryMe1ITOB 
,,._ l/2b s = s (t - -r)- H B CHJIY ycJIOBl15l B-napa60JIH 1!J-IOCTH BblIIOJI IUJeTC51 oue I11<a 

(7> 
H a ocHosa1-11-111 JieMM o n peo6pa3osa1111H Becce.111 [31 11 <!>yphe [ 1, c . 36] 
UeJibIX cpyHI<llHH MaTpHUa f pHHa G (t, 't, X, s; y) K3K Cl)YIIKlllUI KOM IIJl eKC-
1-lblX apryMeIITOB (x ' - s') (t - 't)- l /20 , x" (t- , )- l /2b , s" (t - 't)- I/2b ecn, u.e­
JI351 , i1eniaH no II OCJie)],HHM apryMe IITaM, H rrp11 )].eikTBHTeJibHbIX apr yMel!­
Tax en pase,11.Jmso Hepase 1-1cTBO 

~- ....--... q 
X T x•{exp (-c l x - s' I )}, 

n - r 

n._,+Jk'I -H+21k•1 
2b X 

n.., = r + 2 L (v,+ s + 1 ), q = 2b (2b - 1 )- 1, ; = x (t - -r)- 1/2b. 

s= l 

(8) 

Tenepb perneHHe 3a.n.a<JH K orn11 (1), (2) HllJ.eM a s11.n.e cy MMbl noTeHu 11 aJIOB 

I 

u (t, x) = S G (t , 0, x , 1:, ; s) cp (£) (s")"0ds + S d-r S G (t, -r, x , s; s) µ- x 
E+ O E+ 

n n 

(9) 

Dpe.n.rroJiara51 anpuopu µ (t, x) HerrpepbrnHofl rr p11 t > 0 rro lIHHH, BCJie.n.crn11e 
npHMeHeHHH K u (t, x) onep arnpa L (t, x, D) noJiyqaeM JlJI51 µ (t, x) HHTerpaJih­
Hoe ypas1-1eHue 

r.n.e 

I 

ht (t, x) = F (t, x) + s d-r s K (t, T, x , s) µ (-r, £) (s")"•ds, (10] 
0 E+ 

n 

F (t , x) = f (t, x) + S K (t, 0, x, s) cp (s) (s")"0 ds, 
E+ 

n 

K (t, 't , X , s) = - LG (t , -r , X , 1:,; s) = ~ IAk (t, x ) - Ah (t, s) 6 2b , ik11 X 
.;...J 

lk l~ 2b 

k ' k" 
X Dx,Bx•G, 621>,ikl = 0, I k J < 2b, 6 21J .2b = I. 

EcJIH Ah E c(wo) (IT) np11 I k I = 2b, TO C y 'leTOM oueHOK (8) n oJiyqaeM Hei)a­
BeHCTBO 

n._,+2b 

I K (t, ct' , x, s) J ~ Co (t - -r)-~ ffiu (2bVt - T) rr:. {e-l lX-~' 1\ ( 11) 
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.ll.JIH creneHH0FO M0,lI,YJIH - Henpepb!BH0CTH ffi (t) = ta CTp0HTC51 pe30JibBeHTa 

H,lI,pa K = 1(1 -

oo l 

R (t, . , x , s) = ~ 5 dl3 5 Ki (t , 13, x , y) KP <13 , ., Y, s) (y")"•dy + Ki (t , ., x , s) 
P= l't e+ 

n 
( 12) 

KaK ypaBHeHHH C KB33Hper yJIHpHbJM 51,ll,p0M. 

B cJiyqae o 6 w.e ro M0,/1,ym, He npepbIBl!0CTH ffi0 (t), y,/1,0BJieTBopmow.ero 
h 

ycJIOBHIO .IlHHH Affi0 (n) = 5 ffi0 (•) .-1d1: = F 0 (h) < oo, pa s1 10Me pHaH H a6co-

o 
JIIOTHaH CXO!lH MOCTb pH,ll,a H eiiMaHa ( 12) ycTa 113BJIHBaeTCH C nOM0LUblO Me­

T0,/1,HKH pa60Tbl [2] . PeweHHe ypas1-1e HHH ( IO) O,Uf-1031!3lJH0 onpe,ll,eJIHeTCH n o 

cpopMyJie 
I 

~~ (t, x) = F (t, x) + S d1: SR (t, er, x , s) F (•, s) (i;"f •ds ( 13) 
o e+ 

n 

H y.nosJieTBOpHeT He p a s e HCTBaM 

2bv- 1 I µ (t, x) I < C (It le + ffio ( t) r I cp lk, 
( 14) 

I Li ,,µ (t, x) I< C [ ffi 1 (I b.x I)+ F 0 (I b.x I) + ffi1 (I b.x I)] ,-i (I cp le+ If L.,1), 

r.ne ffi/ (t) - M0,lI,YJib Henpepb!BHOCTH cpyHKUHH f (t, x), a ffi1 (t) - K03Cpq:lHUHeH-

1'0B A,. (t, x) c I k I< 2b. 
Oo,lI,CT3BJIH51 µ (t, x) H3 (1 3) B q:>opMyny (9) H BbinOJII-IHH 3 aMe1-1y nopH,lI,Ka 

HHTerpwposaHHH , noJiyq aeM 

I 

u (t, x) = 5 Z (t, 0, x, s) cp (s) (s")"•ds + 5 d. S Z (t, ., x, s) f (•, s) (s'')"0dl;. 
s+ o e+ · 

n n 

3 .nech 
t 

z (t, 't', X, I;) = G (t, <t', x, I;; s) + s dj3 5 G (t, 13, x, y; y ) R (13, 't, y , s) (y"t•dy. 
-r e+ 

n 
(1 6) 

E cm1 cpyHKUH H ffi* (t) = ffit (t) + F O (t) + ffi1 (t) B HepaBeHCTBe ( 14) Y,lI,OBJieT­

BOpHeT ycJIOBHIO s w* (t) t - 1dt < oo, TO o6beMHbie noTeHUH3Jlb] B (9) H ( 16) 
+o 

HMelOT BXO!lHLUHe B o rrepaTop L (t, x, D) rrpOH3B0,lI,Hhie H TeM caMhIM orrpa B­

,lI,aHO CBe,lI,e1me 33.ll3lJH (1), (2) K HHTe rpa JibHOMY ypaBHeHHIO (10). B CHJiy 

HHTerpa JibHOf0 ypaB HeHHH llJIH p e30JibBeHTbl 

l 

R. {t, ., x, s) = K (t, 1:, x , s) + S dj3 SK (t, 13, x , y) R (13, -o, y, s) (y")"0dy ;a 

"' 

(17) 

HMeeM LZ = LG + R"'+ LG* R = - K - K* R + R = 0 T. e . Z (t, 't', x, s)­
q:>ytt.naMeHTaJibHa51 MaTpwua p eweHHH 3aAa'-IH Kourn (I), (2). 

Teo p e M a. llycmb cucme1,w (l) paBHOM.epHo B-napa6011.u'lecKO.JL B c11.oe 
fi = [O, TJ X EJ, KOfJc/J[puu,ueHmbt A,. (t, x) nenpepblBHbt no t, npu'le.M. paBHO­
Atep1-t0 om1iocume11.b1w x u A,. E c<w,> (II), A 2ffi0 (t) < oo npu I k I = 2b, a npu 
I k I< 2b A,. E c<w,) (11), Awl (t) < 00. 

ToziJa OIi.fl 11.106btx cp EC(£;;), f E c<w,> (II) peutenue saaa<1u (1), (2) on pe­

iJe11.Remcfl cpopMy11.ou (1 5) u cnpaeeiJ11.uBbl ou,en,w 
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fkj 

k ' k· .., ( - 2b I t I ) I DK,B,.•u (!, x) I< C t ((p c + I '°! , I k I< 2b, (18) 

I AxD!:B;:u (t, x) I< C [Fo (I Ax I)+ Fl (I A x I) -j- I Ax I (t- .r1i2b] X 

X t-l (I fP le + If lffi ), I k I = 2b. 
t 

(19) 

I•' k" 
JI.AR npoU380AbHbtX D;,Bx•Z (t, i:, x , 1;), I k I< 2b, BblnOAHfLetnCH HepaeeHcmeo 
(8) u 

nv+2b 

I AxD!:B;;;z (t, 't, x, 1;) I< C (t < .)- - 21-, - [Fo (I Ax I)+ Fl (I Ax I)+ 

+ I Ax I (t _ 't)-1/2bl r~: (e-clx~x- ;' lq + e-cl~~'lq). (20) 

Ec11u nIO/lb!W Awo (t) < 00 U <p E c<ffio) (£;;), mo pewe,we aaiJattu !(OlUU 
onpeiJe,zHemcft uHmeipa,zaAtu Cmu11mbeca c Mepoii Eopellfl 

t 

u(t,x) = ~- P (t,x; O,d;)<p(1;)(1;")"• + S 5 P(t,x; d11,d1;)f(-c,1;)(1;")"0 (21) 
E+ 0 E+ 

ll n 

u cnpaeeiJ11uebt ou,eHKU euaa (18) , ( I 9) . 
3aMeTHM, 4TO noc-rpoe1rne peweirnH a a11ne (21), a Tairn<e BbIBO.ll. HepaaeHGTB 

( 19) H (20) npoBO)l.HTCH c IlOMOW.bIO npHeMa 3. Xonq)a [2]. 
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