Hypaxmetos [.b., KaHryxwuH B.E.

(L, =AD" f(x) = [ G, (x.t.0)f (1)t

u ero saapa G_(x,t,A) Ha OKPYXHOCTSIX |X| =R, , KOTOpBbIE OTHOCAT OT CIIEKTpa omepaTopa L_ Ha paccros-

HMS He MeHbIe O, rae O > 0. MMeeT MecTo o1ieHKa

|G(x,2,0)| <

ale
2
3neck M He 3aBHCHUT OT X,¢,A . I3 MONy4eHHOM OIIEHKH Spa UHTETPAILHOIO OIlepaTopa CTaHIapTHBIM 00-
pazoM CJIEenyIOT TEOPEMBI O Pa3IoKEHUH, KOTOphIe puBeaeHBI B KHUTE [1; 97-98]. OT™MeTHM, 4TO TIpH 13-
JIO)KCHHH PE3yIbTaTOB JAHHOMW CTAaThU CYIIECTBEHHO ObLI0 BiusHUE paboTer A.A. Illkamukosa [3].
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3agaua Tuna CaMapCKoro-Bnuame AJIF OAHOT0 KJaccCa JJINIMITHYECKUX CUCTEM
BTOPOI0 MOpsAaAKa HA IJIOCKOCTH C l'lO.]IﬂpHOﬁ 0CO0E€HHOCThIO

The problem type Samarskyi-Bitsadze for one class of elliptic systems of the second
order on the plane with polar feature

CapcenbaeBa M.C.

Espasuiickuil nayuonanvrvii ynusepcumem um. JI.H.I'ymunesa, Acmana (e-mail: sarmairasar@mail.ru)

Makanazna HoIsIpIbIK epeKIIemiri 6ap >ka3bIKTHIKTHIH IIEKCi3 OYPHIMTHIK 00JIBICEIHAA OepiiareH eKiHII peTTi
SIUIANTHKATBIK Jkyienepair 6ip knacel yurin Camapckuii-bumaase tunti ecebi KapacTelpsurraH. Jlopeskerik
KaTap TypiHme OepiiareH ysimiccis memmriMaepmiH alikelH Typae Oip kemOeiineci ambiaraH. Con ys3imicci3
HICIIiMACPAiH KOImOeHHECiHIH KOMeriMeH »a3bIKTBIKTBIH IIEeKCi3 OYpBIITHIK OOJIBICHIHIA eKIHIII PeTTi
IUIMNTHKAIBIK JKyHe yurin Camapckuii-buraaze ecebi meminreH. ANbIHFAH HOTHKEIEP TEriC OH KHUCBHIKTHI
OeTTep/iH IIeKCi3 a3 Uilly TEOpUsIChIHAA KOJIIAHBUTYbl MYMKiH.

In this paper the problem of type Samarskyi-Bitsadze for one class of elliptic system of the second order with
polar feature on a plane of infinitely angular area is solved. The kind of one variety continuous the decision
which are given sedate numbers is received in obvious. By means of this variety of continuous decisions the
problem of type Samarskyi-Bitsadze for elliptic system of the second order on a plane of infinitely angular
area is solved. The received results can be used in the theory of infinitesimal bends for surfaces with smooth
positive curvature with a flattening line.

Iycts 0< @, <2, 0<¢,,0,<0Q, " G:{z:re"‘D :0<r<oo, OS(pS(pO}.
Paccmotpum B G ypaBHEHHE
b d
o), b)), o, dle) "
2r 2r 4r 45> (y_klx) 4(y—k2x)
rae a(9),b(¢),c(9),d(9), f(9) € C[0,¢,], v>2 — neiicTButensHoe uncno, k, =1g¢,,k, =1g@,.

(1)
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VYpasuenue (1) mpu oo =0 paccmotpeno B [1], rae pemena 3agaya tuna Jupuxie ans ypasaenus (1).
IIpu a # 0 ypasuenue (1) eme He HccIeAOBAHO.
VYpasuenue (1) 3anucpiBaeM B TIOJIIPHOM crcTeMe KoopauHar [1]:

—ip . ip .
L A
r r r 7

" r 0
r r

_ v-2
_ @ 5, Jor? @
r* (cosp—k, sing) (cosp—k,sing)

,ecmm v<2,u p>1,ecnu v=2. Pemas ypaBuenue (2) B kiacce

Ilycts 1<p<22

wX(G)NC(G) (3)
METOAOM pa3acCICHUA NIEPEMECHHBIX, MOXXHO IMOJTYYUTH NMPEACTABIICHUEC PCILICHUA:
V(r.e)=r"y(e), (4)
rac \V((P) — HOBAsA HCHU3BCCTHAs (bYHKLII/IH nu3 C2 [0,([)1] , YAOBJICTBOPAIOIIAs YPaBHCHUIO
V' +iA@V + B, (0)y = d, (@) + £,(¢). (5)
3nech A(9)=cb(9)—e¢ *a(e). B,(9)=c(g)+V’ +v(e a(g)+e*b(g)),
d(o S(9
dl((‘P): ( ) o’ J(l(q)): ( ) a
(cosp—k, sing) (cosp—k, sing)

Mycts W=y, (¢) 1 y=vy,,(¢) — QyHaavenTanbHas cucreMa pemenuii u3 knacca C*[0,¢,] ypas-
HEHHUS

v +id(Q)y' + By (e)y =0. (6)

Tax xak A(9),B,(¢)eC [O,(pl] , TO Takasg (yHOaMeHTalbHAs CUCTeMa pelleHui cymiecTByeT. Toraa mMeTo-

JIOM BapHally TPOU3BOJIBHBIX TMOCTOSIHHBIX ypaBHEHHE (5) MPHUBOANM K CIEAYIOMIEMY HHTETPaIbHOMY
YpaBHEHUIO

v, (0) = (B,v, ) (@) + F (@) ¥y, (@) + v, , (9), (7)
rac

- (9)= Vv, () - v (v, (1) .

I VL)~ (WL (1)
(B.1)(9)= [ b, (0.7 f (),

Vo DV, (V) =, ,(Mw, (1)

Vo (VLD =W, ()W (Y)
rzie ¢;, C;— NPOHU3BOJIBHBIE KOMIUIEKCHBIE ocTosiHHBIE. Tak kak A(y) # 0 xax BpoHckuan ¢pyHnameHTanb-

b, (¢,y)=dy(Y) A =w,, (DW=, (MW, (),

HOH cucteMbl pemennii u 0 <a <1, 1o F,,(9),(B, /) (@) e C[O, (pl] .
Just pewenys ypasHenus (7) MCIONb3yeM Kommosuumn oneparopa (B,f)(9), onpexensiembie 1o
thopmyre
(B! /)(@)=(B,(B, W)@), (k=1).
Ipu 5Tom cuntaem, 4to (B)y)(0) = (), (Biw)(®)=(B,v)(p). U3 onpenenenus B, ciemyer

(B,(cw)) () = c(B,w)(9),
TI€ ¢ — KOMIIJICKCHOC 4YHUCJIO0.

Ecnu neiictByem onepatopoM (B, y)(¢) k 00enM yacTsaM ypaBHeHHs (7), TO HOIyYHM:

(B,y,)(9) = (B2y,)(9) +(B,F, )(0) +¢,(B,v, ) @) +¢,(B,v,,)®). (8)
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U3 (7) u (8) cnenyer:
V(@)= (B, ) (@) +(B,F, )@)+F, () +
W, (0)+ 60,5 (0)+¢ (B, )0+, (B, ,)(0). )
Ecnu cHoBa nieiictByem oneparopom (By)(¢p) k o0enM dacTsaMm ypaBHeHus (9), To uMeeM
(By)(@) =(B)w,)(0) +(BF,,)0) +(B,F, )(¢) +
6 (B, @)+ (B, )0+ 6 (B, (@) + 6 (B, )(0). (10)
N3 (7) u (10) BBITEKAET: B -
V(@)= (Bw, (@) +(BIF, )(®)+(B,F, (@) +F, ,(9)+¢,(By, )0) +c,(By,, @)+

+¢,(Biw, (@) + v, (@) + ¢, (B, ,)(©) + v, ,(9)).

[Ipomomxkas 3TOT mporecc 2n—1 pas, MONXYIHM CICTYIOIIee MPEACTABICHHIE IS peIieHus ypaBHeHUs (5):
2n-1

VL) = (B )0)+ 2 (BF @)+ 62 (B, )0)+ e X (B v, )

e B0+, 3 (B V. o) (an
Jns kommnosunuu oneparopa (B, f )_((ip) AMEIOT MeCTO_zJIe,ZIyIOIHI/Ie JIETKO TIPOBEPSIEMbIe HEPaBEHCTBA!
(BL Y@< o, - |1, % (k =1,00). (12)
3necs |b|, = ,max |b(e, = max |f (0)]-
Ecnu nepelitu x npenemy TpU 71 —> 0, TO B CHITY (12) Bmpencrasnenuu (11) momyunm
V(@) =¢P,(9)+6,0,,(9) + R, (@) +¢,0,,(9) +F,(9), (13)

rIe

P,y (@) =D (B v, )(©)5.0,,(0) = Y (B*v,,)(@),
k=1 k=1

Pa(@)= X (B, )9) 40, @) =D (B v, )@). F.(0)= X (B'F, )0

Jlerko Buzeth, uro pynkunu P, (¢), P, ,(9), O,,(9), O,,(9) u F,(9) yIOBIETBOPSIOT CIEAYIOIHUM CO-
OTHOIIICHUSIM:

P, (9) jb(mv)PVz()dv P,,(p)= wvl(cp)+jb(cpv) (v) av,
0.4(9) = jb @10, (1) &, 0., (0) = wvz<cp)+jb @10, (v) dv,

F(9)=F, (p)+ I b (9, 1)F,,(¥) dy .

Hcmons3ys HepaBeHCTBO (12), MBI ITOIYIUM CIICAYIOIINE TTOJIC3HBIC OIICHKH:
Py (@) < ||, - sh(B], - 9) [P (@) <|w,,|, -n(B], - o),

0.1 (@] <[, -sh(B] -9), Q. (@) <|w, s, -ch(®], - 9) -exp((b], - 9).

C noMolIbio0 3TUX OLIEHOK JIETKO MOXKHO IOKa3aTh, 4To GyHKuus y (@), 3ananHas no ¢opmyne (13),

S,

SIBIIACTCS peleHreM ypaBHenus (5) us knacca C?[0,q, ] . U3 (13) u (4) nomyumm:

V,(r,0) =" (P, (0) + 6,0, (9) + P, (0) + 6, 0,,(9) + F,(0))- (14)
CnenoBartensHo, pyHkuus V, (r,¢) , 3ananHas o popmyne (14), sBusercs pemenueM ypasHeHus (1) u3
knacca (3). Takum 0O6pa3om, UMEET MECTO
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Teopema 1. Ypasuenue (1) paspemumo B kinacce (3). MHorooGpasue pemennii u3 kiacca (3) ypaBHe-
Hus (1) MoxxeT ObITh HalaeHOo 1o Ghopmyiie (14).

Paccmotpum 3amauy tiuna Camapckoro-bunanze s ypasaenus (1).

3agaua S— B . TpeOyercs Haiitu pemenune ypasaenus (1) u3 knacca (3), yAOBIETBOpSIOIIEE yCIOBHU-
M

|V(r,(p)|=0(r“), r—wo, v>0, (15)
V(r,0)=br", V(r,p,)=b,-r", (16)
rae b,,b, —3anaHHbIE KOMIUIEKCHBIE, V > 2 — 3aJjaHHOE JeHCTBUTENbHOE uncio, 0 <@, <, .
Pewenue 3adauu. U3 Buna dynkuun F,((9), F,,(9), O,,(9), O,,(9) u F,(¢) crexyer
P, (0=0,,(0)=F,,(0)=0, 0,,(0)=v,,(0), P,,0)=,,(0). (17
st pewenust 3agaun S — B ucnons3yeM ¢opmyiy (14). Torna aBromatndecku umeet mecto (15). Iloaromy
ocTaeTcs MoAo0paTh MPOU3BOJIbHBIE TIOCTOSIHHBIE ¢, U ¢, TaK, uToObl QyHKIUA V, (r,¢), 3a1aHHas 10 Gop-
myne (14), ynosaerBopsiia kpaeBbM ycnosusaM (16). Iloacrasuss sty Gpynkuuto V, (7,() B TpaHUUHbIE yC-
noBus (16), ¢ yuerom (17) momyqmm:
AV, 0)+ (SN 0)=b,

lev,l ((Pz) + EQ\/,I ((Pz) + clpv,z ((Pz) + csz,z ((Pz) + Fv ((Pz )= bz . (1 8)
1) Myers y,,,(0) 0. Toraampi A,,,(9,)=|4,,(9,)] =|B.,.(¢,)] # 0. Tac
A, (9,)=w,,(0)(w,,(0)0, ,(0,) =W, (0P,  (0,)),

BV1 ((Pz ) =V, (O)(\Vv,l (O)Qv,z ((Pz) Wi (O)Pvz ((Pz ))9
anrebpamdeckas cucrema (18) nMeeT eTMHCTBEHHOE PEIICHUE:
1

= -D —B -D ,
& Av,1((P2) (Avl((Pz) v,1((P2) 1 (9,) vl ((Pz))
(19)
_ b — ¢y, ,(0)
: Wi 0) ,

2 —_— ——
rae Dyy(93) = (by = F (02 (O 401 OR1(02) by =, (0)- Py (0) .
Ecin A (¢,) =0, 10 nyis pazpemnmoctu cucteMbl (18) HEOOXOMMMO U IOCTATOYHO BBITIOJHEHUS YC-

JIOBHA

im[ (4,,(9,)+ B, (©))D,,(¢,) | =0. (20)
[Ipu BEIMOTHEHUH ATOTO-YCIOBHA pelieHne cuctemsl (18) mmeer Buj
~iB(4,(93) = B,,(9,)) +iRe D, (¢,)
Im(4,,(9,)—B,,(9,))
if(4,(¢,)+B,(¢,))+Re Dv,l((p2)

- 21
/ Re(4,,(9,)+B,,(9,)) , ot Re(4,,(9,)+5,,(9,) #0, 1)

¢;, ecmu  Re(4,(9,)+ B, (0,))=0, Im(4,(9,)-B,(0,)=0,

, CCJIh Im(Avl ((PZ) - Bvl ((p2 )) # 0’

b, —c,v,,(0)
1 2 ,2 o
¢ = —V, rac B — IMPOU3BOJIBHOC ACUCTBUTCIIPHOC U C; — IIPOU3BOJIbHOC KOMINICKCHOC YUCJIO.

\VV,I(O)

2) yers y,,(0)=0 u y,,(0)#0. Torna npu A ,(¢,)= P, ((p2)|2 # 0, anreOpanue-

Py (o) -

ckas cuctema (18) mMeeT eMMHCTBEHHOE PeIleHuE:
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Pv,l((pz)'DV,Z((PZ)_PV,Z((PZ)'DV,Z((PZ)

Cl = 5
A
v,2 ((Pz) (22)
by
02 =,
WV,Z (0)
b

— bl
\Vv,z(O) Qv,l ((Pz) V., (0) Qv,z ((Pz) .

Ecimu A, ,(9,)=0, TO U1 paspemumocT cucteMsl (18) HEOOXOAMMO U 1OCTATOYHO BBIIIOJIHEHHUS ycC-

rae D, ,(¢,)=b, —F,(¢,)—

JIOBUS:
Im[ (P, (0,)+ B, (0,))D, ,(,) ] =0. (23)
[Ipu BEIMOTHEHNH ATOTO YCIOBHA pelieHne cuctemsl (18) umeer Buj
b —c,y,,(0)
G =—"",
Wv,l (0)

_iﬁ(Pv,l (9,)— Pv,z (0,))+iRe Dv,z (¢,)
Im(Pv,l (9,)— Pv,z (9,))

¢, = iB(R,(¢,)+F,,(¢,))+ReD,,(0,) , ecmu _ Re(P, (9;)+P,,(9,))#0, (24)

Re(Pv,l (9,)+ Pv,z (9,))
¢, ecm  Im(F, (9,)—F,,(9,))=0, Re(P,;(¢;)+7F,,(9,))#0,

, ecmn  Im(P(9,)= B ,(9y) =0,

3) Iycre Teneps vy, (0) =y, ,(0) =0. B sTom ciyqae fuis paspemmmMocty cuctemsl (18) Heobxoaumo,

4yto0bl b, =0. Ecin b, =0, T0o oxHO 13 uncen ¢, ¥ ¢, OyaeT npousBoibHbIM. IlycTs, Hanpumep, ¢, Oyner

npousBosbHEIM. Torna mpu A, (9, ) # 0 pemenne cuerembl (18) nmeet Bu:

_ P, ()" D, (9,)— P, (¢,)- D,, (¢,)
: AV,Z ((PZ)

e D, ;(0,)= _ZQ\,J (0y)—¢,0,2(9,)—F,(¢,), ¢, — TpOM3BOIBLHOE KOMIUIEKCHOE umcio. [lpu

; (25)

A, ,(p,)=0, b =0 mna pazpemmmoctu cuctemsl (18) HEOOXOAMMO U JOCTATOUHO BHITOJIHEHUS YCIOBHS:

Im((P,, (@) +P.,(9))D,1(9,)) = 0. (26)
B sToMm cnyuae cucrema (18) meeT pemenne

_iB(R/,l ((pz) - R/,z ((pz )) +iRe Du,s ((pz)
Im(Pv1 ((Pz) - Pv,z ((Pz ))

iB(P,(9,)+P,,(¢,))+ReD, ;(,)

, ecuu Im(Pv,l (9,)- Pv,2 (9,))#0,

¢ = , ecu  Re(F, (9,)+F,,(9,)#0, (27)
1 Re(P,(9,)+ P, ,(9,)) I
G, eciu Im(Pv1 ((Pz) - Pv,z ((Pz ) =0, Re(R/,l ((pz) + R/,z ((pz ) =0,
rac B — IHPOHU3BOJIbHOC HeﬁCTBI/ITeHLHOC, a ¢, — HPOHU3BOJIBHOC KOMIIJICKCHOC 4YMCIIO. CJ‘Ie,Z[OBaTeJIBHO,

UMeeT MECTO
Teopema 2. 1) Tlycts y,,(0)=0. Torma npu A, (¢,)#0 3ama4a S — B MMEET AUHCTBEHHOE pelle-

HHUE, KOTOpoe HaxoauTcs 1o gopmynam (14), (19), a mpu A (9,)=0 s paspemmmocTtn 3anaun S — B

HEOOXOIUMO M JIOCTATOYHO BBIMOJIHEHUS ycioBus (20). [Ipu BBIMOJHEHWH 3TOrO yClioBHs 3ajada S — B
nMeeT OECKOHEYHOE MHOKECTBO PEIICHUH, KOTopoe HaxoauTes o Gpopmynam (14), (21).
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2) Iycts y,,(0)=0, y,,(0)=0. Torma npu A, ,(¢,)#0 3amaya S — B UMEET €IMHCTBEHHOE pEIIIE-
HHUE, KOTOpoe HaxoauTes no dopmynam (14) u (22), a ipu A, ,(¢,) =0 mns paspemmnmoctu 3anauu S — B

HEOOXOIMMO ¥ JIOCTATOYHO BBIMOJIHEHUs ycioBus (23). [Ipu BeIOMHEHWM STOrO ycioBus 3ajada S — B
nMeeT 0ECKOHEUHOE MHOXKECTBO PEIICHHH, KOTOpOoe HaxoMuTcs 1mo gpopmynam (14), (24).
3) Hyets y,,(0) =y, ,(0)=0. Torma pu A, ,(¢@,)# 0 3amauya S— B paspemma TOJILKO TOI/IA, KOraa

b, =0. B aToM citydae oHa UMeeT OECKOHEYHOE MHOKECTBO PELIEHHH, KOTOpbIe ONpeeNstoTes o Gopmyie

(14), rne ¢, — MPOM3BOJBLHOE YUCIIO, & ¢; HAaXOauTCs 10 popmyie (25), anpu A ,(9,)=0 u b =0 s

pa3pemmmMocTy 3a71aui S — B HEoOXOJUMO M JIOCTATOYHO BHIMOJNHEHHS YCioBHs (26). [Ipu BbImomHEHUH
3TOTO yCJIOBHS 33a4a S — B umeeT O€CKOHEYHOE MHOXKECTBO PELICHUH, KOTOPOE HAXOIUTCA IO popmyiaM
(14), (27).

3ameuanue. IIpu ¢, =@, 3amaya tuma Camapckoro-bunanse naer 3amady Tuna upuxie, KoTopas

paccmotpeHa B [1]. Tam Takxke u3ydeH cinydaid, korna @, = ¢, = 2m.
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On the approaching method of finding of nonlinear
two points boundary value problem’s isolated solution
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Kapanaiteiv nu¢depeHImanaplk TeHAeyIep KYHeCiHiH CBI3BIKTHI eMec €Ki HYKTeN IIEeTTIK ece0iH IIemry
YIIIH IapaMeTpiey omiCiHiH eKi mapaMeTpili anroputMmiep oyieTi YCoHbDIamsl. JuddepeHnuanask
TEHJEYIIH OH JKaFbIHAAFbl (YHKLMACHI, IIEKapaiblK LIapT (YHKIMACHL, €Cell KapacTBIPBUIBIT OTBIPFaH
KeCiH/iHI OeniKTey KaJaMmbl OOMBIHINA EHTI3UIreH KOChIMINA MapaMmeTpiiepAi Taly YIIH CBhI3BIKTBI eMec
anreOpalblK TeHIeysep xyiieci KyppuraH. KypacThIppUiFaH anropuTMAEPIiH JKHHAKTHI OOJYBIHBIH JKOHE
3epTTENill OTBIPFAH ECENTiH OKIIAyJaHFaH LICmiMi 0ap OOJYBIHBIH KaXXETTi JKOHE JKETKIUTIKTI IIapTTapbl
TaFaibIHAAIA IbI.

The nonlinear two points boundary value problem for system of ordinary differential equations is considered.
Two parameters families of parameterization’s method algorithms of findings of investigating problem’s ap-
proaching solution is offered. On functions of the right part of differential equation, the boundary value con-
dition, step of the pounding in interval, on which boundary value problem is considered, nonlinear system of
the algebraic equations for finding of introducing additional parameter is constructed. They necessary and
sufficient conditions of convergence constructed algorithms and existence of the isolated solution of investi-
gating problem are established.

B pa60Te paccMaTpuBaCTCA HEJMHCHHAs JABYXTOUYCYHAA KpacBas 3a7ada

%zf(t,x), tel0,T], xeR", @)

2(x(0), x(T)) =0, 2
rae f:[0,T]xR" —>R", g:R"xR" — R" HenpepbIBHEI.
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