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OB OJJHON HEJIOKAJIbBHO KPAEBOII 3AJTAYE
J1JIs1 CMEIIIAHHOT'O YPABHEHIUS TPETBEI'O ITOPAIKA
C KPATHBIMU XAPAKTEPUCTUKAMMU

A. B. /IzapaxoxoB

JokazaHa ofHO3HAYHAS PA3PEIINMOCTDb HEJIOKAJIbHOM KpaeBoii 3aja4n Tuna Bunaaze — Camapckoro mist
CMEIIIAHHOT'O YPABHEHUSI TPETHErO MOPSIKa ¢ KPATHBIMUA XapaKTEPUCTUKAMU.

ITycrs ) — onHOCBsA3HAS CMeNTaHHAsS 0BJACTh MJIOCKOCTH HE3aBUCUMBIX MEPEMEHHBIX X U
y, orpanmdentas orpeskamu AAg, AgBy, BoB npsameix x =0, y = 4o, £ = | COOTBETCTBEHHO
u xapakrepuctukamu AC : z+y =0, BC: x —y =1 ypaBuenus

Uz — Uy — MU, > 0,
0:{ y=MU, 1)

Uzez — Uyy:)ca y <0

Q1 =0n(y>0), Q=0nN(y <0). Yepes I oboznaunm unrepsasn 0 < x < | upsimoii y = 0.

BAMAYA 1. Haitre dbynxmmo U(z,y) € C(Q) N CHQ) N Cﬁ{/l)(ﬁl) N C’ﬁ’f) (Q2), yaoBie-
TBOpsatoNLy0 ypasHenuo (1) B 1 U Qo u KpaeBbIM yCJIOBUSIM

U(Ov y) = Qpl(y)a U:L"(an) = 902(?/)7 0< Y < Yo, (2)

(a5 +aw0E)| = (w0 +a6UEn)| i ®
T=xQ =l

Ulso =ale), G|, =tale), 0<z<y, (@)

rie v1(y), p2(y),0(y), ¥1(x),Y2(x) — 3amannble qocTaTouHo riaakue GyHKIMN, To € I, Tpu-
aem fa(y) # 0.

O6rmee pemenne ypasuenust (1) mpu y < 0 3amaercs dbopmyJtoit
Ulz,y) = Fi(z +y) + Fa(z —y) — w(y), (5)

rae Fy(z) € CHI)NC%(I), Fy(x) € C(I)N C*(I).

YnosierBopsist (5) KpaeBBIM YCJIOBHAM (4), TOIy<IHM
L L
r—y
U(z,y) = Fi(z+y)+in <T>+E / (G (§> dt—§ / V2 <§) dt—(2+y) F{(0)—F1(0).
0 0
(6)
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Huddepennupyst (6) 1o £ u y U BbIYATAasE U3 [EPBOIO COOTHOIIEHHUS BTOPOE, a 3aTeM
nepexojist K npejieny npu y — 0—, mosyunm (byHKIMOHAJIBHOE COOTHOIIEHNE MeXy T(r) u
v(z), nmpuHeceHHOE U3 rUNepboIIIeckoil actu (o Ha jaunHuio y = 0 B Buje

T(x) - v(z) = 0(x), (7)

e
7(z) = lim U(z,y), v(z)= lim Uy(z,y),
y—0— y—0—

o) = (5) + V22 (5 ) — V2(0).

U3 ypasuenusi (1) mpu y > 0 cuemyer, uro 7(x) u v(z) OyayT CBsI3aHbBI CIIEILYIONIUM
COOTHOIIEHNEM, [IPUHECEHHBIM U3 napabosindeckoii yacru €); Ha gunauio y = 0

"(x) — v(z) — M\7(x) = 0. (8)

Uckmouast v(z) u3 (7) n (8) u yunreiBast rpanndnsle ycaosus (2) u (3) upu y — 0+, 1o-
JIyYIUM HEJIOKAJIBHYIO KPAeBYIO 3a/J1ady JIJIsi OOBIKHOBEHHOIO [ depeHIaabHoro ypaBHeHnst
TPETHEro MOPsIJIKA

™ (x) — 7'(x) — M7(x) = —0(x), (9)

7(0) = ¢1(0), 7'(0) = ¥2(0), (10)

(041(0)7"(37) + 51(0)7'(3:)) }J::xo = (ag(O)T/(a:) + ,82(0)7'(.%’)) ‘a::l +4(0). (11)

XapakTepucTuieckoe ypaBHEHHE, COOTBETCTBYIOIIEE OJHOPOIHOMY ypasHenuio (6 = 0)
(9), umeer BuL

k3 —k— X\ =0. (12)

Bsenem oboznauenust s = %f — 2—17 UssectHo 1], aro ypasaenue (12) umeer oJuH JeficTBY-
TeJIbHBIA U JIBa CONPSI?KEHHBIX KOMILJIEKCHBIX KOPHs, ecyii § > 0. OHO UMeeT Tpu pas/ImIHBIX
neiicTBuTebHBIX KOpHs, eciin s < 0. IIpu s = 0 Bce Tpu Kopusi ypasuenusi (12) neiicrsu-
Te/JbHBI, IIPUYEM JIBa U3 HUX paBHbL. Paccmorpum ciaydait, korma s > 0. B sTtom ciy4ae

ki =ui+vq, ko = —% +ih, ks = —% —th, roe gepes uq, v] 060O3HAYEHA KaKasg-HUOYIb Iapa
3HAMEHUIT KyOMYeCKIX PaJuKajoB, npuieM h = @(ul —v1).

A A
u:\/§71+\/§, v:\/§71+\/§,

YAOBJIETBOPAIONINX COOTHOIIEHUIO UV = %

O6riee perieHne HEOJHOPOIHOTO ypaBHeHust (9) OyieM UCKATh B TAKOM Ke BHJIE, KaK U 00-
1iee pelleHne COOTBETCTBYIOIIEro oHOpoHOoro ypasruenus (§ = 0) (9). 3aMeHUM IPOU3BOJIL-
HBIE MTOCTOSTHHBIE HEKOTOPBIMU HENPEPLIBHO MuddepeHnupyeMbiMu (DYHKIUSIMA OT T, T. €.
HOJIOKUM

k
7(z) = C1(x) exp(k1z) + (C2(x) cos hz + C3(x) sin hz) exp <—?1> x. (13)
Beibepem dbyukimu C;(x), i = 1,2,3, tak, arobsl 7(x), oupenensemoe dhopmyioit (13),
610 00mMM perterneM ypastenust (9). Ha ocHoBanuu obieit reopun (2], jyist onpeeseHust
C;(x) nomyunm creymorntyio cucreMmy gudbepeHnuaabubiX ypaBHeHuit

Ci(z)z1 + Cy(x) 29 + C4(x)23 = 0,
Ci(w)2) + Cy(w)zy + C3(w)25 = 0, (14)
C1(w)z] + Cy(x)25 + Cy(w)25 = —0(x),
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e 2 = exp(k1x), 23 = cos haexp(—~& o)z, z3 = sinhx exp(—%)x dbynmamenTanbHas cucTe-
Ma pertennii ogroposuoro (6 = 0) ypaBHeHm{ (9).

Cucrema (14) ectb asrebpamdeckasi JMHEHHAs HEOJHOPOJIHASI CHCTEMa OTHOCHTEIHLHO
C!(z). Paspemas sry cucremy orsocurenbo Cl(zr), Haxomaum

(Wm(x)G(:L")) (15)

Cllw) =~y

riae Wyi(z) — anrebpandeckoe JONOJIHEHUE 3JIEMEHTOB N-if CTPOKHU OIpeiesinTe s BpoHckoro.
kl . k2 2 .
W(zx) = — cos hx — hsin hx y — h* ) sin hx — k1h cos hx

2
—k <<%1 — h2> cos ha + k1hsin hx) ] exp <§k1$>

k k?
+ Coshm[ (hcosh:n — ?1 sinhm) k2 — ky <<Zl — h2) sin hx — k1h cos hx) ]
. k’% 2 . k'l .
+ sin hx Z_h cos hx + k1hsin hx — kq —?coshx—hsmhx #0,

puyeM

W31 (z) = —kihexp(—kiz),
Wsa(z) = (hcos hx — gkl sin hx) exp(%x),

3 k
Waz(x) = _(51431 cos hx — hsin hx) exp(%x)_
Uurerpupyst paserncrso (15) or 0 10 x, moaydum
[ WO dt
T W i 1 =1,2,3, 16
/ W e (16)

e ; — Ipou3BosbHble TocTosiHable. [Toxcrasiss (16) B (13), maxomum

3

Zz/ Wit Z%zz (17)

Ynosrersopsist (17) rpanmanbiv yeaosusiv (10), (11), momyunm anreGpandeckyro JTuHeli-
HYIO HEOJIHOPOJIHYIO CUCTEMY OTHOCUTEJIBHO 7;, ¢ = 1,2, 3, ¢ oupejiesuresaeM

A= (0, — COh gkleg,
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rie
©1 = (1(0)k1 + £1(0)) exp(k1zo) — (o ( )k‘l + 32(0)) exp(k1),

©2 = (1(0) cos hxg — a1(0) (h sin haxo —|— L cos hag | exp (——xo)

)
+ as(0) <<hsm hl + %cos hl) ) cos hl) exp <——z>

k k
O3 = <a1 (0) <h cos hzg — ?1 sin ha:o) + (1(0) sin hx0> exp <—51x0>

- (042(0) (h cos hl — %sin hl> + (2(0) sin hl> exp (—%l) .

Pasperiast 3Ty cucreMy OTHOCUTEIBHO 7Y;, HAXOIUM

= A ((61 — 21(0)02) — 2(0) + n'(0) — @mm) ,
Y2 = A7 ((p1(0) — 61)h + (p2(0) + n'(0) — ¢1(0))O3) ,
= (<304 010) (0245 ) ) 61+ (01 - 020200 - w(0)).

ecan A # 0.
ITocne oupenemenns 7(x) B obmactu € mpuxogum K 3agade (1), (2), u(z,0) =
7(2), u(l,y) = p3(y). Pemenne sroit 3amaquu naercs dbopmysioit (4).

A1

l Y
Ue.g) = olwg) = A [ de [ Glags&mUemn, A= (13)
0 0

rjue

)
(z,y) = %(/Ggf(x,y;(l,n)wl(n) dn — /Gg(:v,y;O,n)s@(n) dn
0 0

Yy l
—/Gfs(fv,y;l,n)s%(n) dn+/G(m,y;£,0)T(£) d£>,
0 0

G(z,y;€,m) — dbyskuua 'puna paccmarpusaemoil 3aga4un s ypapuenust Uygz, — Uy, = 0.
Meroz1, ocTpoeHusi U ee OCHOBHBIE CBOfiCTBa Jaiorcst B pabore [4]|. Perienne unrerpaabHOro
ypasuenus (18) MoxkHO BhInucaTh 1depes pesonabBenty R(x,y; &, n) anpa NG(z,y;&,1)

Y l
Uz,y) = v(z,y) + / dn / R, y:€.m)u(E, ) de. (19)
0 0

Peanusys kpaeBoe ycroBue (3), HOIydInM HHTErPAJIbLHOE YPABHEHNE OTHOCUTETHHO (DYHK-
i @3(y)

Ba(y)es(y) + / M (e, n)ps(n) di = 9(y), (20)
0
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rae aapo M (x,n) u npasas gactb g(y) ypasaenus (20) BbipazKkatorcst yepes dbyHKIuo ['puna

G, pesonbeenTy R u 3amanuble dbyHkmun (3).
ITo ycnosuio Fa(y) # 0. Takum obpazom, ypasuerue (20) sBIsieTCSI HHTEIPATLHBIM yPaB-

HeHueM Bosibreppa BTOporo poja, KoTopoe 6e3yCIOBHO U OJ[HO3HAYHO pa3peinmo B Kiacce C'
(0 <y <o)

[Tocsie onpeenenns: dbynkimn ps(y), pemenue 3a1aau 1 B obiaactu 1 Haxoxum 10 Gop-
myute (19), a B obmactu g npuxoanm K 3azade (1), (4), u(z,0) = 7(z), eauHCTBEHHOE pelleHne

KOTOPOI1 jtaeTcst hopMyJIoit

Ule,y) = (z +1) — 1 <%) s ("” ; y) - 7@,% (%) - 7@@) dt,
z—y 0

rae 7(x) oupenensierca us (17).
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