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Abstract: In this work, we discuss an inverse problem with a
nonlinear gluing condition for a loaded diffusion-wave equation
with two lines of changing type, containing a nonlinear loaded
term. Uniqueness and existence are proven using theories of integral
equations and the methods of successive approximations and com
pressed mappings. The necessary classes and sufficient conditions

for the given functions are determined to ensure the unique solvabili-

ty of the problem under study.
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1 Bsenenue

JlamHas paboTa IMOCBAIIEHA WCCICIOBAHUIO OOPATHON 3aJa4M C HEJTUHEHHBIMEI
YCJIOBHSIMU CKJIEMBAHUSI JIJIsi HATPY?KEHHOT'O 1apaboJia-rurepbosmaec Koro ypaBHe-
HUs

Upr —C D?yu +pO(ma y,U(IC,O)), npn r > Ov Y > Oa
f(z,y) =13 Ugz — uyy + p1(z, y;u(x;0)); upuz > 0; y <0, (1)
Ugz — Uyy + P2(z, y;u(0; y)); mpuz < 0; y > 0,
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¢ oneparopom Karmyro [1]:

y
CD8, ) = s [ 09T ),
(I—a)Jo
Jpobroro mopsizika 0 < o < 1, rze pi(+), 4 = 0,1,2 - 3anannble HYHKIMOHAJIBL,
JeficTByIOIue Ha CJebl pernenns ypasaenus (1).

JlokanpHAs 3a7a9a C PA3PLIBHBIME (JIMHEHHBIMA) YCJIOBUSIMA CKJICUBAHUS TS

yPaBHEHUS
2 - 2 ;

O _1osiontey) P 1ES0MIY) | pe i flay), (o € (0.1))

Ox? 2 Ox? 2 Y
6euta uccaenosana B.Kagpipkynoseim [2], toe f(z,y)-3anannas dbynkuus. Exus-
CTBEHHOCTDH pelleHus Oblia JOKA3aHa METOIOM MHTETrPAJIOB YHEPIUH, & CYIIECTBO-
BaHMe JIOKA3aHO METOJIOM MHTErpaabHbIX ypapuennii. CiieyeT OTMETHTD, ITO B pa-
Gore [3|, moKazaHO OMHOZHAYMHAS PA3PENTMMOCTD MPAMON 387l ¢ WHTETPATLHBIMA
YCTIOBHAMHE CKJICMBAHUSA I HATPYXKEHHOro Judbdy3UOHHO-BOJIHOBOIO YPABHEHUS
¢ ABYMS JINHUSMU U3MEHEHUS THUIA. [IpM MCC/IeI0BAHIN TOCTABJICHHON 331041 Obl-
JIM TIOJTyYeHbl HeJnHeltHoe nHTerpo-auddepeHnnaibsHoe ypapHeHne (OTHOCUTEIBHO
u(x,0) = 71(x)) u nuHeliHoe MHTErpaJIbHOE ypaBHEHUE THUIA BOJbreppa BTOPOro
pozna (orHocuTennHo Uy (0, y) = 75(y)) co caaboit ocobennocTsio. B sToit pabore, no-
Ka3aHO OJHO3HAYHASA PA3PEIIUMOCTh HEJMHEHHBIX HHTErPAJbHBIX YPABHEHUN MPH
OIIPEJICJICHHBIX YCJIOBUAX Ha 3aJaHHble (DYHKIUYM U IIPU OIPAHUICHHUAX HA PA3MEp-
HOCTh PacCMaTPUBAEMON O0JIACTH.

IIpsiMble ¢ HeNPEPLIBHBIMY 1 PA3PLIBHBIMU yCJIOBUSIMU CKJICUBAHUS /1)1 HapaboJia-
runepboIMIeCKNX HATPY?KEeHHBIX YPABHEHUH ¢ OJIHOM JIMHUEH M3MEHEHWs THIIA, CO-
Jlep2Kaliye HeJMHeliHble HArpy3Ky ObLim uccjenoBannl B paborax [4]-[5]. A B pabo-
tax [6]-[7] Obln u3y<aensr oGpaTHbIE 331891 Il TAKAX yPABHEHHIL.

XoTenoch O6bI OTMETUTD, UTO JIIs TapaboIa-TUIepOOTMIECKUX HAPY XKEHHBIX YPaB-
HeHnil JJPOGHOTO TOPAIKa C IBYMS JIMHUSIMU N3MEHEHHUsI TUIIA, UCCIIeIOBAHO TOJHLKO
npsiMas 3a7a4a [3], a obpaTHast 3aa9a He OBLIO MCCIIE0BAHO.

B nmannoit pabore BCTABUTHCS W UCCIEAYeTCS OOpaTHas 3aada Jjis yPaBHEHUsT
(1). OcnoBHas 9acTh paboTHI pa3feeHa Ha TPU MyHKTa. B IepBOM MyHKTE TIpHBE-
JIeHa MTOCTAHOBKa OOPATHOMN 3a/Ia9K U TI0JIyYeHbI OCHOBHBIE (byHKITMOHAILHBIE COOT-
HOIeHus. B cjIeayionmeM MyHKTe OJHO3HAYHAS Pa3pelInMOCTh M3y4aeMOil 3a1a9u
CBOJWTCS K OJHOZHAYHON pPa3penImMOCTH JBYX HEJMHEHHBIX WHTErPAILHBIX ypaB-
Henuit. OCHOBHOI pe3y/IbTaT M METOJ, UCCICAOBAHNS HEJUHEHHBIX HHTEIPAIbHBIX
YPaBHEHU M3JI0KEHBI B 9eTBEPTOM ITYHKTE CTATHH.

2 TIlocranoBka 3aJa491 1 (l)yHKI_lI/IOHa.TIbeIe COOTHOIIIeHMnd

Paccvmorpum ypasuenne (1) B Konewnoit obmactn 0 C R?, orpaHHIeHHO# 0Tpes-
kamu Ay Ag; AoBy Ha npsimbix £ = 1;y = hupu ¢ > 0;y > 0, u A,;Cy;C1 By Ha
xapakrepuctukax ¢ —y = l;x + y = 0 ypasaenust (1) npu = > 0;y < 0, a Tak:Ke
orpesku By Cy; Co By Ha xapakrepuctukax ¢ +y = 0, y —x = h ypasaenus (1) nupu
x < 0;y >0, 3mece h = const > 0.

[IpsiMoyTro/IbHYI0 YacTh CMeIaHHoi obsacTu §) 0b6o3HadmM yepes 1o, a rumepbo-
sgudeckne dactu depe3 Uy npu x > 0 u Qs npu x < 0, TakKe BBeJeM 0003HAUECHUE
I={z:0<z<1}
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gY

2 A}
Cs Qz QD
A, :
B,
4 Ql x
G
Puc. 1. .
IlycTs,
fi(@)g1(y), (2,y) € Q13
flzy) =3 fo(y)ga(w), (z,y) € Qa; (2)
fl(x)go(y)a (x,y) € QO'

re go(y), 91(y), 92(x)— 3ananuble dyukmu, fi(x), f2(y)— HemssecTHBIE DYHKIUM,
KOTOPBIX TPEBYETCs OIPEIE/IUTh.

Bazgaua IP. Tpebyerca naiitu Tpoiiky dyuxiwmii { f1(x), f2(y), u(z;y)} muga ypas-
Henus (1) B obsiactu 2 co CielyOMUMYI CBORCTBAMMU:
1. fi(z) € C(0,1)N11(0,1), fa(y) € C(0,h) N11(0, h);
2.ueC(Q)NCH Y UQ)NC?(Q1UQy); uge € C(), cDgyu e C(QUI),

3. u(x,y) yAOBIETBOPIET KPAEBBIM YCIOBUAM:

u(lyy) =@(y), 0<y<h; (3)
1
u(z;—x) =1(z), 0<a< 5; (4)
h
ul~yiy) = va(y), 0sy<; (5)
JOIIOJIHUTEJIbHBIM yCﬂOBI/IHMZ
ou 1 oOu 1
%‘yzfz =pi(z), 0<az < > %b:mﬂ = pa(x), B <z <1 (6)
ou h Ou h
%Ip—y =w3(y), 0<y < 5 %|x=y—1 = pa(y), 5 Sysh (7)

1 HeJIUHEHHBIM YCJI0BUAM CKJIEUBaHUA:

Jim gty (;9) = M)y (25 —0) + do()ua (25 ~0)+

+ Az(x)ry(z, u(x,0)) + Aa(x), 0 <z < 1; (8)
U (05 ) = p1(y)ua(—=0;y) + p2(y)uy (—0;9)+
+ u3(y)r2(y, u(0:y)) + pa(y); 0 <y <h, (9)
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rae 11 (0, 1)— kiacc unrerpupyembix dbyuxiuii B uarepsade (0, 1), a A (), pr(y), (k =
1,2,3,4), i(x), ir2(y), (i = 1,2), ¥1(x), ¥2(y), ©(y), r1(x, 2), r2(y, z)— sanan-

HbIE JIOCTATOYHO IVIaJiKue DYHKITIH, HpI/ILIeM

A (3) =~ () (5) = —¢h (3) X M) # 0w 3 4k(a) #0

2.1. Haxoxnenne dbyuxkuuit fi(z) u fa(y). Bsemem obosmadenus u(x,0) =
m1(x), 0 <z <1, u(0,y) = 72(y), 0 <y < h. YuursiBaz (2), obinee pemnienue
ypasrenus (1) B obaactax 1 u o, COOTBETCTBEHHO, UINEM B BHIE

u(z,y) = Fi(z+y) + Fa(z —y) + w(x)g1(y)+

/dn/ <§+77 5277’71 (é“;n))df (10)

x+y r+y

w(z,y) = Fi(x +y) + Fa(z —y) + w(y)ga(z)+

/dn/ (5 U f;n’ﬁ <£J2”7)>d§7 (11)

ery T4y

rue Fi(+) u F5(-)— npousBosibHbIE JBaXK bl HellpepblBHO-1uddepennupye Mble HOyHK-
un, a GyHKImn w(x) u w(y) a00be peryssipHble PEIIeHus!, COOTBETCTBEHHO, YPaB-

Hennit W (z) — kw(x) = f1(x) n w'(y) — kw(y) = f2(y), 3necy (k = const).

Hadstee, B cuity nonosHuTenbHbIX yeaosuit (6) u (7) w3 (10) u (11), coorBeTcTBen-
HO HAXOJM

r) = 91( 1) (\[(pl( )+p1($,$,7'1(m))), 0<x< %;
he _{ — 5 (V2eh(@) + pr(m = 1,m(x), <o <1, (12)
o (V2 ) 4 pa(-vym(v), 0<y < B
) { m(\/ﬁ%@ﬁ( ) —p2(y — by, 72(v))) , %S <h (13)

CuesioBaresibHo, 3aKiiodaeM 49ro, eciau GyHkuuu 71(x) u 7o(y) OyayT Haiige-
Hbl OJIHO3HAYHO, TO HeusBecrTHble MyHKIMK f1(z) U fo(y) exuHcTBeHHBIM O06pa3OM
ompegessiiored u3 (12) u (13), coorsercrBenno. C 3100 1€/IbI0, OHO3HAUHYIO Pa3-
PEIIMMOCTD IIOCTABJICHHYIO 3aJady CBEIEM K 3aJade OJHO3HAYHOTO HAXOXKICHUS

dbyukuuit 71(x) 1 m2(y).

2.2. OcHoBHbIe (DYHKIIMOHAJIbHBbIE COOTHOIIEHUsI. B cuiy pereHue 3a1adqu
Kot jpug ypasaenus (1) ¢ HAYaJIbHBIMU JAHHBIMU

w(z,0) =7(z), 0<a<1; uy(r,—0)=v1"(2), 0<z <1

U(O,y) = TQ(y)a 0< y < ha uw(_07y) = 1/2_(],/)7 0< y < ha

a TaKKe, BOCIOJIb30BABIIICH KpaeBbiMu ycsoBusaMu (4) u (5), HAXOJUM OCHOBHBIE
byHKIMOHATBHBIE COOTHONICHUS

@) =) v (3) -5 [ o (55550 (55F) ) der
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/ f1<§+x>g1<€;x>d§70<m<l; (14)
Y —
o) =i~ 5 (5) - 5 [ o (S50 S (S5 ) s+

w3 [0 (55w (S50 deo<u<n (15)

COOTBETCTBEHHO M3 ruiepbosimdeckux objacreit 1 u Q.
BBoss 0603HaueH s yl_i)rﬁoyl_o‘uy(a:, y) = 1T (2) u ug(+0,y) = o™ (y), us neau-

HelHbIX ycoBuii ckiensanus (8) u (9), umeem

vt (z) = (@) (2) + A (@)71(2) + Ag (@) (z, 7 () +

+ M),z €]0,1], (16)
v (y) = pa(y)va™ (y) + pa(y) 72 (y) + ps(y)ra(y, 72(y))+
+ pa(y), y € [0, 7). (17)

Hanee, n3 muddysuonnoro ypasuennss (1) npu y — +0, ¢ yuerom papeHCTBa
lin%)Dg‘yflf(y) = F(a)linbyl_"f(y) (cum [8]) m ycsoBust ckiensanus (16), nmeem
y— : y—

' (x) = T(@)Ai(z)vy (2) = T(a)Xa(2) 7 (2)—
—T(a)As(@)r1 (2, 71(2)) — f1(2)g1(0)—
e F(CE)AAL(Q:) +po(£v 0 Tl(x)) 0 (18)

YunreiBas (12), nogcrasisiem (14) B ypasuenue (18), u nosyuanm uarerpo-auddepen-
[MaJIbHOE YPABHEHNE OTHOCUTEIBHO T1 () :

71 () = T(a) (M () + Ao()) 7 (2)—
—T(a)As(@)r1(z, 71(2)) + po(, 0;m(2)) — 92(0) Ar (2, 72 () +

+F(2a)>\1($)/mpl (5—;—3375;,%;7_1 (5—&2—95)) .
i (62 (52 ()
0

—F(;)w)/zBl (555) o (557 de = r@) (nte) - mtot (5)) +

+91(0)By(z) =0, (19)

riae

_ ) 9i(-= ——pi(z,—z,71(x)), 0 <2 <
Ai(z,m(x)) = { ng)pl(l’ x—1,11(x)), % <z<l,

_{ e, 0<e < g
)
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3 Henuneiinble nHTErpajibHble YPaBHEHUS

B cuity kiacc uckomoii dbyukimn, yanteiBag (14), mveem

n(0) = a(0), H(0) = 5(V36,(0) — 44(0)) (20)

Hasnee, uarerpupysa ypasuenue (19) or 0 10 = aBaxkipl, ¢ yderoMm yciaosuii (20),
IIOJIy9MM HEeJIMHEHHOe MHTErpajJbHOE ypaBHEHNE THUIIA BoJbTreppa BTOPOTO poma:

€T

x)+ /K(a:,z)ﬁ(z)dz + /(J; — 2)®1(2z;71(2))dz = G(x), (21)
0 0
rie
K(z,z) = T(a)(z — 2)(M(2) + A5(2)) = T(@)(AM1(2) + A2(2)), (22)

@y (z;m1(2)) = po(z, 71 () — D) As(z)r1(z, 1 (x)) — g1(0) A1 (z, 71 () +

+F(20‘))\1(x)/0wp1 <5+x g—x ( x))dg_
F(;Ul(x)/mfh(ggx (Hx))gl(
0

G(:r)—F(zao/ x—t)dtO/Bl<§+t>gl< . )d£+
—l—F(a)Z(x 1) (/\4(7&) MY, (;)) / v — 1) By ()dt+

0
+1(0) + 5 (V244(0) — 1 (0)). (24)

C [pyroit CTOPOHBI, BOCIIOJIF30BABIINCH PEIIEHUEM TIEPBOIl KPACBOW 3a1a9n It
apaboInIECKOro ypaBHeHus B obyiactu (), HaXoauM BTOpoe (PyHKIMOHAJILHOE CO-
oTHOMmeHNe MLy T2(y) U vy (y) Ha orTpeske BjBg, KoTopoe nmeer Buf, |2, 9):

i) = | YKy — Oyt + F(y), (25)
0

> dg, (23)

rie

[\ o)

1 1,1 2n
Ky == [F +zzelﬁﬁ< t)ﬁ)],ﬁ_

0 m=0 - 77)
1 oo
- / >y ey (ng_ g)fl(f)df
0 m=0
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Y

1
+ lim d"?/Gw z,9,6,m) f1(§)go(n)dE.
0

x~>+0

&)

etg (z) = nZ::O Wn_ﬁn)— dbyuknus tuna Paiita [8], a
w-n""" <
( ’y7 57 ) f Z

6170/2 < |£L‘ — 5 -+ 2nl|> _
l,a/2 «@
n=-—o00 / (y - 77) /2

1,a/2 |$+€+2nl|
S\ Ty )|

dynxiun I'puna neppoit kpaesoit 3amaun [8, 10].

Bamernm, uro sinpo K (y—t) npezjcrabienHoe B Bue psiaa dyHknuii Tuna Paiita,
umMeer caabyto ocobeHHocTh (eM [8], (2.2.5), (2.2.24)), re. |K(y —t)| < const - (y —
t)~P. Taksxke, MoxHO y6emutces uto |Fy(y)| < const (cm. [8])

YuaursBas (15), (17) n (25), nosyanm:

1o (y)72(y) + j Ki(y — )3 (t)dt + pa(y)r2(y, m2(y)) -
20 [ (52,5520 ()
A ey S

e po(y) = p(y) + pay
/ B2< y) ( y>d§ ay),

{ 92( ypz —y,y,72(y)), 0 <

5= h)pz y—h,y,m2(y)),

pa (
+ 2

no

Fi(y) = F(y) + () (5)

~ ‘

y7 7—2

§
NI

A IN
>

IN

—

y
Vunresas [ Kq(t — z)dt = (y — 2)' " PKy(y — 2), npudem |Ka(y — 2)| < const,

uHTerpupyem ypastenue (26) or 0 10 y, u umeem
Y Yy
1o (y)72(y) — po(0)72(0) — /Mé(t)Tz(t)dt + /Ko(ya t)ra(t)dt — 72(0)y' 7 Ko (y)+

0

t

JrO/yug(t)rg(t,Tg(t))dt/ymz(t)dt/pg <5;t,5;’5,¢2 (i”))d%

0 0
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(5 () (5 s friew o

- ’
rae Ko(y,t) = [(y —t)' P Ka(y — 1)), .
IMycrs po(y) # 0, Torpa uaTErpasbHoe ypapHenue (28) mepemnuiieM B BUJIE:

[\

Y

+ Kg(y7 t)TQ (t)dt + Hs (t) T2 (t, T2 (t))dt—
[rtusias |

) 1o(y)

|
O\@

s[5 ()

Ko (y,t)=p5(t)

e Ky(y,t) = po(y) ’
q>2 (57 n, T2 (f)) = P2 (5, n, T2 (5)) A2 (é-v T2 (5)) ( ) (30)
0 (0)(10(0) + ¥ P Kaly r
Fa(y) = P / Fi(t (31)

4 OcHoBHOI1 pe3yabrat. VcciienoBaHus HEJIUHENHBIX
VHTErpajibHbIX YpaBHEHU

IIycrs,
ri(xz,z) € C([0,1] x R),ra(y,2z) € C([0,h] X R),|ri(-, z)| < const|z|, (32)
po(x,y,2) € C ((TO X R) C;);Q (Q x R), |po(z,y,2)| < const|z|, (33)
pi(z,y,2) € C (% x R) N 02’;’2 (% x R), |pi(z,y,2)| < const|z|, (34)
Ipo(x, y; 21) — po(x,y; 22)| < Lolz1 — 22|, Y(x,y) € Qo, V21,22 € R, (35)
pi (z,y;21) — pi (2,43 22)| < Lil21 — 2], V(z,y) € U, Va1,22 € R, (36)
|ri(x, z1) — ri(x, 22)| < Ls|z1 — 22|, Vo € (0,1), Vz1,20 € R, (37)
|ro(y, z21) — r2(y, 22)| < Lalz1 — 22|, Yy € (0,h), Vz1,22 € R, (38)
rue Lo, L; = const > 0, (i = 1,4). Torga, umeer mecro,

Teopema 1. ITycmv umerom mecmo ycaosus (32)-(38) u
Xi(z) € C[0,1] N CH0,1), pi(y), ¢(y) € C[0,A] N CH(0,h) (i = 3,4); (39)
A(@) € C0,1], (j = 1,2), n(2), 91 () € C! [o, ﬂ nce (0, ;) . (0)
) € C0L (= 1.2), i)l < ¢ o5 e (0.5 )5

ealy) € C! Bh} ne? (Zh)  palz) € CF [; 1} ne? (; 1) )

90(y): 91(y) € CH[0,h], g2(x) € C*[0,1] N C?(0,1); (43)

mozda pewerue 3adawu IP cywecmeyem u eduncmeerHo.
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Jokasamesvemeo. Criepsa TOKa3bIBAEM OJJHO3HAUHYIO PA3PEIIMMOCTb HEJIMHEHHBIX
uHTerpasbHbIX ypasHenuit (21) u (29). B cuty kiace 3amanabix GyHKmi u3 (22)
u (24) umeem

|K (z,2)] < ko = const >0, V(z,z) € [0,1] x [0, 2], (44)
|G(z)| < Gy = const > 0, Vz € [0,1]. (45)
C apyroit CrOpoHBI, BOCIIOJIH30BABIIICH HepaBeHcTBamu (35)-(37) u3 (23), nowyuum

| D1 (x;21) — P1(m; 22)| < Lo|z1 — 22| + c1Ls |21 — 22| + caLq |21 — 22| +

—I—Cng/Zl (5-;-.’1?)_2:2(5“!2‘37)‘6[5 =
0

:CO|21*22|+03L1 / 21 (E;x) — 22 <§;x>‘df ) (46)
0

rne cg = Lo+ c1L3 + colq, 1,c2,c3 = const > 0.

PaspemumMocTs UHTErpaJibHOrO ypaBHeHusi (21) mokasblBaeM METOIOM IOCJIe-
JIOBATEJIbHBIX IPUOJMKEHNU, IPU TOM, (DYHKIIMOHAJIHHYIO ITOCJIEI0BATEILHOCTD
orHOocuTenbHO {7, (x)} (F(z) = 71(x)) mOCTPOUM OCHOBBIBASCH HA PEKYPPEHTHOE
ypaBHEHUE

(@) = Gla) — / K(x, 2) 701 (2)dz — / (2= B (2501 (2))dz (47)
0 0

rie 7o(x) = G(z).
YuaursBast |1 (z;7(2))| < ®o1, Po1 = const > 0 ¢ yuerom nepasencts (44),(45)
u (46), MOXKHO yOeAUTHCsI, UITO

2
B . x
|T1(x) — To(2)| < ko®Porz + ‘13017 < Qoi(ko + 1)z,

2

~ ~ X
|To(x) — T1(z)| < Po1(ko + 1) (ko + co + c3L1) o0

- - n_1x"
(@) — 1 ()| < (ko + co + esLy)" " —®o1(ko + 1). (48)

U3 onenku (48) cieyer, 9T0 OMEpaTop B MIPABOii YaCTH MHTEPAIBHOTO yPaBHe-
uug (47) asasercs cxkumaomumM. CireoBaTeIbHO, I 3TOTO ONIEPATOPA, CYIIECTBY-
€T eJIMHCTBEHHAsl HENOJBWKHASA TOYKA, T.e. MHTErpajbHOe ypaBHenue (21) mmeer
equHCcTBenHOE perenue B Kaacce C1[0,1] N C2(0,1). ITocne onpesenenns byHKIIT
71(z), n3 dyrrmoHaNBHOTO cooTHomenus (14) Haxomum vy (z), a Takxke n3 (12)
ofHo3HAvHO onpeensiercst pyukims fi (). CremoBaTeIbHO, PEIeHre CCIeLyeMoit
3agaqn B obsacTH ()7 MOXKHO BOCCTAHOBUTH KaK perrenne 3amadn Korrm.

Tenepb nCCIeayeM OMHOZHATHYTO PA3PENNMOCTh MHTErPATBHOTO ypaBHeHus (29).
B cuy xnace 3amannbix dbyaknuii, (34) n (41) - (43), mHaxonum

|K5(y,t)| < Koz =const >0,0<t<y<h;
|(I)2(=737y72)| S q)OQ = const > 07 V(l’,y) S 927 Vz € (_007 +OO)7

‘ ps(t) pa(t)
to(y) 240(y)

< po3 = const > 0, ‘§u0200n5t>0,0§t§y§h.
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Yunreisas (36), (27), nz (30) merpyaHo ybeaurcst, 4To
|©2 (& m,21) — P2 (&, 77722)| < Lofz1 — 22| + goaLalz1 — 22| = cala|z1 — 22,

e cq4 = Lz(l + 902), o (5 ‘ < go2, go2 = const > 0.
PaccMOTpEM pPeKyppeHTHOE ypaBHEHUE

+ / Ka(y, t)r_y (6)d + / Pall) e (0))di—

1o(y)

t

S an (50505 (%)) e-no. @
0

0

e 7 (y) = 72(y).

Ipemnonaras 7§ (y) = F2(y), u3 pekyppeHTHOro ypasHenus (49), cocraBumM GyHK-
[MOHAJILHYIO HOCIeA0BaTeIbHOCTE {7, (y)} cXoquMocTh KoTopas cjeiyeTr u3 Hepa-
BEHCTB:

|71 (y) — 75 ()| < Koz foz -y + posroy + po1Poz <c-y,

A
2
* y? y? v P .
173 (y) =1 ()] < Koscf + u030L4 + M010L2f < &5 603

I35 (y) — 75 (y)| < o (K03+M03L4+H01L2)% < 552??)),’

i (y) — Ty ()] < é6™ y—,

upu 0 <y < h <1, rue ¢ = Koz foz + 10370 + pro1Po2, ¢o = Koz + po3Ls + po1Le.
Ormernm Takzke, 4To ecium 1 < y < h < 00, TO MOYKHO IIOJIyYUTH AHAJOTMYHBIE
HEPABEHCTBA, C MOMOINBIO KOTOPBIX CJemyeT abCOJIOTHO W PABHOMEpHAs CXOJIU-
MocTh bYHKIMOHAIBHOH nocenoBarenbaoctn {75 (y)}. Takum obpasoM, JoKa3aHO
9TO MHTErpaJbHOe ypasHeHue (29) oxHO3HAYHO paspemmmo. Ilocse onpeeseHust
byrkIEE T (y), B3 byHKIMOHATBHOTO cooTHOMenns (14) HaxomuM vy (y), a Takxe
u3 (13) omHosHawHO onpenensiercss Gyukmus fo(y). Crenoarenbho, pemerne 06-
parHoii 3agaun [P MoxkHO Oy1eT BOCCTAaHOBUTEL U B 06J1acTaX 21 u §o, KaxK pernienne
zagaun Komm, a B obsactu () Kak pemenue nepsoii kpaesoii 3agauu [8, 10]. Tax
KaK, UCKOMbIe (DYHKIUH SIBJISIIOTCS PENICHUSIMU HeJIMHEHHBIX WHTEIPAJbHBIX yPaB-
HEHWit, 71 KOTOPBIX, C TIOMOIBIO TMTPUHIIAIIA CKUMAIONNX OTOOPAKEHUN Ha IeHbI
YCJIOBHS OJTHO3HAYMHON PA3PEIUMOCTH, U3 [TOJIYIEHHOTO Pe3yJIbTaTa TAKKe CIIeIyeT
€/IMHCTBEHHOCTD PEIIeHUs] TOCTABJICHHON 3a/1a41. O
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