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AHHoTanud. Llenpio MccnenoBaHus ABISETCS Pa3BUTHE aCUMIITOTHYECKOTO METOAa
MorpaHIYHbBIX QYHKIUH IUT OMCHHTYIISIPHO BO3MYIIICHHBIX 3a/1a4. B pabore mocrpoeHa acum-
MITOTHKA pelieHus 3a1a49u Jupuxire 11 OMCHHTYIISIPHO BO3MYIIIEHHOTO SITUITHYECKOTO ypaB-
HCHUA BTOPOI'O IMopsAaKa ¢ ABYMs HE3aBUCUMBIMH IICPEMCHHBIMU B KOJIBLEC, KOraa OCOGeH-
HOCTb MOSIBIIICTCS BHYTPH Konblia. [locTpoeHHbIN aCHMITOTHYECKHUH Pl TIPeICTaBISAET COO0i
psn [Troii30, 1 0HO 000CHOBAHO MPUHITUIIOM MAKCUMYyMa.

KiroueBble ci10Ba: 3;UTMNTHYECKOE ypaBHEHUE, MonupUIIMpoBaHHbIe pyHKIMU becce-
JI51, ACHMITTOTHKA, OMCHHTYIIsIpHAS 3a71a4a, 3a1a4a [Aupuxiie, norpaHudHas GpyHKINs, Mabli
rapamerp.

Hccnenyem kpaeyro 3anauy upuxiie

SAM(p, o, 8) - (p - C)Znu(pa o, 8) :f(p: o, 8)9 (p: (P) € Da (1)

u(a, ¢, €)=0, u(b, ¢, g) =0, (2)

2 2
1 1
rae Aza—+ 0 0

i7+77
o’ pop p’ o’
Manblii mapametrp; n € N, D = {(p, ¢) |a<p <b,0<¢ £2n}, 0 <a<c<b - const;

— omeparop Jlamtaca B momsapHO# cucteme koopauHat; 0 < g << 1 —

+00
f(P, (P,8)= ngfk (P,(P),f(c, 9, 0) =0, f,(p, 9) € C*(DUT'), I' — rpanuna obnactu D.

H3B€C’llfﬁ% [2], uto pemenue 3amaun [upuxie (1)—(2) cymectByeT u enuHcTBeHHO Tpu 0 < € —
const. TpeOyeTcst IOCTPOUTh aCUMIITOTUYECKOE pa3ioskeHue perneHus 3anaaqun (1)—(2) npu € — 0.

He napymas oOIHOCTH, CUUTaEM, YTO TPaHUYHBIC YCIOBHS (2) OMHOPOAHBIE, TAK KAK HEOIHO-
pOZHBIC IPaHUYHBIC YCIOBUSL u(a, @, €) = Y (@, €), u(b, ¢, €) = Y,(9, €), (Y, ,(¢, €) — GeckoHeuHO
mud deperupyembie GYHKIIMHM) C TIOMOIIBIO JIMHEHHOrO mpeodpa3zoBanus u(p, @, €) = v(p, @, €) +
+ (Y,(@, €) (p—a) Ty (9, ) (b—p))/ (b~ a), OTHOCUTENLHO P, BCEra MOKHO IPUBECTH K OIHOPOJI-
HbIM V(a, @, €) = 0, v(b, @, &) = 0.

B OucuHTynsspHO BOBMYIIEHHBIX 3a]]a4ax OlHa OCOOCHHOCTH CBsI3aHa C CHHTYIISIPHOM 3aBUCHMOC-
TBIO pPEIIeHUs] OT MaJioro MapaMeTpa, a JApyras — ¢ HErIaJKoCThIO YICHOB acUMITOTHKH [3]. B pabo-
Tax [3; 8—11] MeTomoM cpamtuBaHus MOCTPOCHBI ACHMIITOTUYECKHUE PA3IIOKEHUS PEIICHUS Pa3THIHbIX
CHUHTYJISIPHO BO3MYIIICHHBIX 3JUIMIITHYSCKUX ypaBHEHUH. A B paboTax [1; 4—6], UCIIOnb3ys JaHHYIO Me-
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MATEMATUKA U MEXAHHUKA

TOIMKY, IOCTPOEHBI MTOJTHBIE aCUMITTOTHYECKHE Pa3iIoKeHuUs pereHus 3aaaun Jupuxie c 0coOeHHOCTS-
MU Ha rpaHdiax obnactu. B maHHOW paboTe JOKa3bIBaeTCsi MPUMEHUMOCTh OOOOIEHHOTO METOoa
MOrPaHUYHBIX QYHKIUH A7 pelieHns 3a1auu Jlupuxiie B cirydae, Korma BTopas 0COOCHHOCTh TOSIBIISICT-
sl BHYTPHU 00JIACTH.

VYpapuenue (1) sBisiercs OUCHHTYIISIPHO BO3MYILIEHHBIM. [lepBasi CHHTYIISIpHOCTB — pellieHue mpe-
JICTTBHOTO YPaBHEHUST HE MOXKET YIIOBJIETBOPSITH IPAaHUYHBIM yCI0BUsM (2). BTopas ocobeHHOCTD (CHH-
TYJISIPHOCTB) — KOO (UIIUEHTHI €€ BHEIIHEro pa3ioKeHHsS NMEIOT HapacTalolme 0cCoOeHHOCTH, KOraa
p —> ¢, TO €CTh BHEILIHEES Pa3JIoKEeHHE UMEeT BUJ

Ulp,p,e)= Zs “u, (p,), ipu e — 0, (3)

rae uy(p, @) = —fo(P, @) / (p = ", uy(p, @) = ~(fi(p, @) — Auy_y(p, @) / (p — &), k € N, uy(p, ¢) =
= O((p —c)_zn_(2”+2)k ), k=0,1,2, ... mpup—c.
3amMeTrM, 4TO aCUMITOTHYECKUH psif (3) TepsieT CBOHCTBO ACHMIITOTHYHOCTH TIPH |p — ¢| < €

JlokaxkeM CIEYIONIyI0 TEopeMmy.
Teopema. [[iia perenus 3amgaun (1)—(2), mpu € — 0, cipaBeATNBO aCUMITTOTHYECKOE pa3IoKeHHE

1/(2n+2)

u(p, @, €) = V(p, ¢, €) + W(t, o, ) + OM,, ¢, X) + O(M, ¢, ), 4)
rne  Vip.p.e)= ZS Sp0).  Wrou)= 3 uw (). Q(nl,@,l)=l;)lqu(nl,@),
k=-2n =

Oy, 0,1) = 27» qk(nz, 0),t=(p—c)/ 1 e= 1220, = (b—p)h, ,= (p—a) / A, £ = A2, mpiren

k=

2P, @) € CADUD), w(t, §) € C(Dy), 1> 0) € CA(D), Gl C (D), D;={(, ®)|0<n,<
< +0,0 < <21}, D= {(1, 0)| [tl<+o0, 0 < ¢ <271}, qk(nz, 9)=0le™), g, (n.0)=0fe™ ). k=0, 1,..,
IPU 1 ) —> +00; W 1)(2;1+2)+2+j(T ¢)=O(t?),j=0, 1,..., 2n-1; Wean2) (T @) = O(r ), Wean2y+1(Ts
¢) = Ot (2””)) k= s [l = oo

)onasaTeﬂLCTBo JIOKa3aTeJILCTBo TEOpEeMbl COCTOMT M3 ABYX 4YacTei: mocrpoeHue Gpopmalb-
HOT'O acUMNTOTHYecKoTo pasnoxkenus pemenus (PAPP) zapaun (1)—(2) u obocHoBanue 3toro GAPP,
TO €CTh OLIEHKH OCTaTOYHOI'O YIEHA.

Ilocmpoenue @APP. JIns nocrpoennst ®APP 3amaun (1)—(2) npumensieM 00600IIeHHBIH METON
norpann4HbIX QyHKui. @PAPP 3amauu (1)—(2) Oynem uckarts B Bujie (4). YUUTHIBasi TpaHUYHBIC YCIIO-
BUs (2), UMeeM:

Q(Oa o0, }\‘) = W]((p: }\‘2)’ W]((p: 8) = _V(ba o0, 8) - W((b - C) / K, ¢, 8)9 (5)

Q (09 o, }\‘) = Wz((p: }\‘2)’ Wz((p: 8) = _V(aa o, 8) - W((a - C) / K, ¢, 8)' (6)

Honcrasmss (4) B (1), momydnm:

SAV(p: o?, 8) - (p - C)znV(p: P, 8) :f(p: o?, 8) - h(p: o?, 8)9 (p: (p) € D: (7)
o’ W woow  w atw o, ne2
-t —-TW :h’tuaq)a“' T, ED: (8)
0? ) 82 0
o__*r %@, 9 _(b-c-nn)f"0=0.m,0) <D, ©)

81]12 b—myA on, (b—nl?»)2 8([)2
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82Q+ A a@+ v o0
oy at+tmhion,  (a+mpn) o’

e W= W(z, ¢, W), 0= 0M,;, ¢, 1), 0= 0M,, ¢, A).
[To mpee merona, BBENM BCIOMOTATENbHBIM aCUMITOTHYECKUH psj B BuJe QYHKIUU

~(c—a-m1)"0=0,(n,, ) € D,, (10)

h(p, (p,s) = Zskhk (p, (p), KOTOPYIO KOHKPETH3UPYEM HUKE.
k=0

+00
YuurtbiBas V(p, o, g) = ngvk (p, (p), 13 COOTHOMEHUs (7) Wit GyHKIMH v, (P, @) UMEEM:
k=0

vo(Ps @) == (fy(p, ©) — hy(p, @) / (p — ©)*",
vi(p, ©) = —(£,(p, ®) — Av,_(p, @) — h(p, 9)) / (p—¢)*", k € N.

Tyets g,(p. 0) = £,(p, ©) — Av,_ (p, 0) k=0, 1,...., v (p, ) = 0, Torma v; (0.9) e C(D), k=0,
1, ..., xorga

2n-1 B ngk (p, (P)‘
s |p=c,

(p,0)= X g (0dp—c), g ;(0)=—E= k=0,1,....
Jj=0 Jiopr

Orcioma momydaeM

+o0 o o/ )
vi(p.0)=— Y g ;(0Np—cV ™", g ;(0)= g."(p,-q))p=c k=0,1,....
j=2n ]'ap

+00
Taxum 00pa3oM, Mbl OIPEIETNIN BCE WIEHBI AaCHMIITOTHYECKOTO psijia V(p, 0, 8) = Zskvk (p, (p)
k=0

B obmactu (DUI).
U3 (8) mns Gpynkumu wi(t, @) umeeMm:

+Z°:° Hk+2n(azwk(Ta(P)_TZan(T’(P)]:_ Jrf Mk+2n(uawk(T;(P)+u2 azwk(T,(P)}_

k=—2n o f=—2 ot o¢*
+002n—1
o .
£33y gk,_,-((P)T"H'I+(2n+2) ‘
k=0 j=0

Jns Gynkimit wi (T, @) CTaBEM CIIEYIONIEE MPEACTBHOE YCIOBHE:
w(t, 9) > 0, mpu T — +00, k=-2n, 2n+ 1, ....

ITonyuaem cnemyromue 3aJauu:

- a2W—2n (Ta (P) 2

Lw gy = = =, (€.0) = £00(0), Wy, (1, 0) = 0, mpi T > o0, (11)

T
Lw,, = gOJ((p)rf D, (T, 9), wy,.(t,@) > 0,mpu T —>+0, 7 =1,2, ..., 2n— 1, (12)
LWy omiayes = = Puaniyes(T O Wiapiayu(T> ©) = 0, mp T —> 200, 5 =0,1: k=0, 1, ..., (13)

LWianiayias = ngJ((p)Tj = D@y 0012)4247 (T @)y Wya12)124(T: @) = 0, ipn T — +00,
j=0,1,...2n—1:k=0,1, ..., (14)
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d ,0) *w,_,(t,
rie ®(c,0)= Wk_ﬁlft (p)+ W;(;Z(T (p)‘

JlokakeM CJIeyIOIIHe BCIIOMOTaTe/bHbIC JIEMMBI.
Jlemma 1. Tlycts f,(1)f,(9)C*(D,). Torma 3anaua

2
2e0) )= iOn0) o), 5

uMeeT enuHCTBeHHOE pemenne z(t,p)e C”(D,) B Kiacce ByHKIWHI, pacTymux He GbICTpee KaKoH-TH60
CTEIIEHU T, KOorja T — oo,
Jloxazamenvcmeo. 1lyctb T = "Un+lt u z(t, @) = z,(1)f,(9), Torma nomy4um

21(0) =+ )P 12D 2 () = (010D (v 1e), reR,

21() - (n+ 12222 () = (1) £ (1) teR.

@yHJaMEHTAIbHAS CHCTEMA PEIIEHUN COOTBETCTBYIOIIETO OJHOPOJHOIO YPaBHEHMS

2= (r+ 1202z () =0

2t
umeet BUIL { Uy, 1)(0), Uy, (1)}, i€ Uz(n+1)( t)= WI*Kl/z(nn)(th)a >0, K, 541y~ ynxums Max-

noHanbaa [7]. [puBenem HekoTOpbie CBOWCTBA (QyHAaMEHTaNbHOW cucTeMbl peteHuid {U. 2 H)(t)

Uyun)D3:
a) BpoHckuaH 3THX penieHuii paBeH

WUy 1) D)5 Uppy(-1)) = 2(n + T)cosec(n / (2n + 2);

0) ipu ¢ = 0 uMeeM

Usar =2 = 1{ 515 ) Uy 0= o= L),

n+l
B) npu ¢ — +oo ¢yHKIMsA U (n+1)(t) 9KCIOHECHIIHATIBHO YOBIBACT: Uz(,m)(t) ~ T2

S
F)Hth<0 U2(n+l)( ): n(ncosec2(n+l)[l/(2n+2)qtn+ +K1/(2n+2) t‘n+ ,I‘IICI]/(Zn+2)(|t|nH)_

¢byHkums beccenst MHUMOTo apryMeHTa;
) npu t —> -0 GbyHKIHA Uz(nﬂ)(t) AKCTIOHEHI[HAJIbHO pacTer:

( s T i (1 +O(| ; |—(n+l)))‘

C nomoInpto GpyHIaMEHTAIbHOW CUCTeMBbI pereHui {U ” +1)(t)
SIBHOE PEIICHIE HEOHOPOIHOTO ypaBHeHU (15):

Z(fa(P)Zfz((P)CUz(nn IUz n+1 fl(“\l/ﬁs)dﬁ-

—00

+ /2(0)c U IUz (i) ﬁ(“\l/ﬁs)d t=1/"Yn+1.

U2(n+l)(t) =cos ec

2 +1)( )} MBI MOXEM 3aIKCaTh
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C moMOIIIBIO ATOH JIEMMBI MBI MOYKEM 3aIicarh sIBHBIC, CAMHCTBEHHBIC pemeHus 3aaad (11)—(14):

W (6,0)= =00 (P)C(Zl f zo(s)ds +2,(0) Zl(S)dSJ,

Wan (00)=c2 (z)_j (g0, ()57 ~® 3. (s )als)ds+
+ez(0) g, (O ~® . (5.0 (s)ds, j=1.2,..2n1;

t

t +00
Wik(2n+2)+m (t, (P) =z (f) J.(Dk(2n+2)+m (5» (P)Zz (S)ds T ¢z (t) I®k(2n+2)+n1 (Sa (P)Zl (S)ds ,m=0,1;
—0 ¢
t +00
Wok(n+1)+2+; (ta (P) =z (t) J.(D2k(n+l)+2+j (Sa (P)Z2 (S)dS +cz; (t) J.(DZk(n+l)+2+j (S, (P)Zl (S)dsa
—0 t
ji=0,1, 1 k=0, 1,

ez () = 2(nJr])(z‘), zy(t) = 2(n+1)( 1), t= t/”JRl/n +1,c=2(n+ l)cosec(n /(2n+2)#0.
JIeMMa 2. Pemenve ypaBHeHUS

V@) - x"y(x)=x,neN,keZ xeR (16)

pas3naraercd B aCUMIOTOTHYECKUN PNl
k—2n < 2(n+1))
—2n =2(n+
y(x)=x""" Yo x /x>t (17)
Jj=0

ripu 3ToM psift (17) MOXKHO MHOTOKPATHO TOWIEHHO AuddepeHupoBath 1 oH spisiercss GAP perenus
ypaBHenus (16).
Jlokazamenvcmeo. loacrapnsag acumnroruyeckuit pag (17) B (16), umeem:

+00
o (k= 2n—2(n+1) Yk = 21 = 2(n +1)j — 1)x* =221 ok 2Ant1)j _ ok
—
Jj=
U 3neck ogHO3HAYHO onpenernisieM Ko3(hQHUIIHeHTHI o

oy =1, 0 = (k= 2m(k — 2n-1), o, = (k— 21— 2(n + D))k —2n—2(n+ 1) — D o, j= 1,2, 3, ...

Ouenum TenepL ocraTo4Hbld winen psaa (17). Ilycte r(x) = y(x) — y,(x),

ym( ) k-2n za X 2(n+1)

Jj=0
Torma mig r(x) moay4yuM ypaBHEHHE:

r"(x) _ xZnF(x) = O(xk—Zn—(Z(nH)erZ))‘ (18)

Vpasuenue (18) umeer nByxnapamerpudeckoe cemencTso pemenui r(x, C,, C,). 3 oTux pemre-
HUH BBIOEpEM TO pellieHUe, KOTOPOE YOBIETBOPSET YCIOBUSIM: 7(—©) = r(+o0) = 0

)= 02202 ) o2 b
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Uyuiny(0)s t=x/"n+1, ¢ =2(n + 1)cosec(n / (2n +2) # 0.

e z,(f) = 2(n+])(t)7 z,(t) =
(”H)(t) MOJTy9aeM:

YqHTHBa;I ACHUMIITOTHYECKHE CBOWCTBA B) U 1) GpyHKIuU U.

F(f) — O(tlf72n7(2(n+l)m+2)72n) — O(tk72n72(n+])(m+])), npu t — o0,

Otcrona umeeM: r(x) = Q220 Dm0y gy x — oo,
[Mpumensist neMMy 2, Ipu T — 00 MBI JJIs1 QYHKIIHH wj(r, () TIOJIy4aeM CIEAYIOIINe aCHMIITOTH-

YyecKHe OICHKU:

Wk(2n+2)+2+j(Ta (p) = O(T72n+j)7j = 0: 1:"': 21’1_1, k= _1:0:" .

Wk(2n+2)+m(T’ (P) = O(T7(2n+2)+m)a m= 071; k = 0, 1,
=-2n,2n + 1, ... . OTMeTUM TaKxke, 410 mpu € —> 0

To ects Yk, wi(t, ) = 0 npu T —> +00, k =
CIIPaBETBbI PA3JIOKCHHS:

k=-2n

W(u(pj zuwk(u jzww)

k=-2n

+00
A u3 cootHotenus (9) npu Q(nl, (p,?») = Z}J‘qk (nl, (p) s GyHKUKK g, (1, () HMEEM:
k=0

0*q; (. . S AT AU
Zxk( 925:11 ?) ! qk(n]’q))): Z(Mn q%(;]: @)_xk+2 Q2((Pnzl (P)]+

1 k=0

+ankZC'z’n(—1)" g j(n.0)+ Y xkZCz’n(—) o g, ;(n.9)

k=0 j=0 k=2n+1  j=0

rme o =>b—c.
YuuteiBas ycioBue (2), umeeM

qzk(oa (p) = W],k((p)a q2k+](09 (p) = 0: k = 0: 1: 2: R

JIOTIONTHUTENBHO TpebyeM, 4To0b! g,(1,, ¢) — 0, mpu n; — +o0, k=0, 1,2, ... .

Orcroga

82 3 n .

,%EM_O& q0(n1.9)=0., g,(0, 0) =y, ,(¢), lim g4(n;,9)=0, (19)

3711 n—>+o

d ey n—j 0qy_ 5 82 _ S

lge = (-1 n{ ¢, g, (g, 0)+ n-0) &g, 2(211‘ ®) 1 <ken,
j=1 on, o

2n . . . ne i a N , 82 B ,
g = S o a0 e) Cozue) o,
1

j=1
(O ) Wlm( ) Hka—Zm hm q (T] )=0 k:1 ) (20)
TP 0, mpu k = 2m+1,meN’ m-+e P ’ U
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Tak kak ypaBaenue )"(x) — k> = F (x), 0 < x < oo ¢ kpaeBbiMu yenoBusmu p(0) = 0, y(+o0) = 0
UMECT CAUHCTBEHHOE pelIeHUeE:

_ 1 X _ X _ + 00 B
y(x)=yle™™ + Zk( _[ek(x S)F(s)ds —Iek(s x)F(s)ds + _[e k(x”)F(s)ds]’
0 0
10 3ana4m (19), (20) TOKE MMEIOT EAMHCTBEHHBIE PEIICHNS, M IIPH T, — 00 I PELICHUs STHX 3a/1a4
UMeeM:

n 4k+2

%(ﬂla@): ‘Vl.o((P)e_man ) Q2k+1(m,¢>)=e_”]“ 2 nijQ2k+l,_j ((P)ﬂ
j=1

n _ n 4k .
92k(nla(P)=\Vl,k((P)e_ma +e M Zn'{%k,j(@)a
=

rae qk,j((p) — OrpaHHYCHHBIC, IaKue PyHKIHH.
CrenoBaTeinbHO,

n( t© too
oy, e.1)=e™m" (lek(wl,k(tpﬁsz(m,cp))+ DIV S I (m,cp)],
k=0 k=0

4k 4k+2
rie Poi(n,0)= 20 q2 ;(9), Pt (i 0)= X M{qi01,;(9).
J=1 J=1
[IpoBens anamorudHoe MCCIEAOBaHUe, s perneHus 3aaaqun (7)—(3) nomygaem:

— ~n +00 ~ +00 ~
Q(nz,(p,k)= e 2% (szk(‘lfz,k(@ﬁsz(nza(P))+ lek”%l(nz,@)]a a=c-a.
k=0 k=0

Takxum o6pazom, Ml moctporsid DAPP (4). [lepeiinem tenepb k obocHoBanu0 3T0r0 GAPP.
Obocnosanue @APP. [lycts

R(pa o, 8) = M(p, o, 8) - us(pa o, 8),

rue
S 2541 ~ (2n+2)s+1 .
u(P, 0, &)= D" v(p,0)+ X Mg, 0)+ G (2. 0)+ Y wwi(te),
k=0 k=0 k=—on

R(p, @, €) — ocTaToOYHBIN HJIEH.
Torma nns R(p, ¢, €) mOTydnuM 3aaady:

SAR(p: o0, 8) - (p - C)an(p: o0, 8) = O(SS+])9 € — 0: (p: (p) € D:
R(a, ¢, &) = O(e™'*), R(b, 9, &) = O(e™™), 0 <% — 0,

[Tpumensist mpeodpazoBanue [ 1; 4—6] v IPUHIIUIT MAKCUMYMa, TTOTy4aeM OlleHKY R(p, ¢, €) = O(g°),
e > 0, B obmact DUI. CrienoBaTenbHO, CIPaBEAIUBO aCUMIITOTHYECKOE pasiokenue (4), To ecTh
Teopema J0Ka3aHa.

3akjaoyenue

ITocTpoeHo paBHOMEPHOE aCHMIITOTHYECKOE Pa3JIoKEHHE 10 MaJIOMY ITapaMeTpy €, PEIIeHus Kpa-
eBoit 3a1aun [Iupuxiie 1uist OMNCHHTYIISIPHO BO3MYIIICHHOTO IMHEHHOTO HEOTHOPOIHOTO MU () (epeHIInaTb-
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HOTO ypaBHEHHS B YACTHBIX MPOU3BOJHBIX JUIUNITHYECKOTO THIIa BTOPOTO MOPSIIKA C IBYMS HE3aBHCH-
MBIMH TIEpEMEHHBIMH B KOJIbIlE. B paccmaTprBaeMoM ciydae mpeienbHOe YpaBHEHHE UMEET BTOPYIO
0COOEHHOCTb BHYTPH KOJIBIIA, U JUIS 3TOTO CIIydas MbI JIOKa3aJlu MPUMEHHUMOCTh 0000IIEHHOr0 MeToz1a
MOrpaHUYHbIX QyHKIUH. MeTolIoM cpalMBaHUs TOXKE MOYXKHO IIOCTPOUTH aCUMITTOTHYECKOE Pa3JIoKe-
HUE pelIeHus uccaeoBaHHOH 3a1auu Jlupuxiie, Ho, Ha Halll B3I, TPUMEHEHHBIH IO/IX0/] 3HAYUTETHHO
coKpamaer BerarcieHus. [lomyueHHbIi aCHMITTOTHYECKHH Psil peacTaBisieT coooit psn [Troiizo. [as-
HBIW YJIEH aCHMIITOTHYECKOTO PA3JIOKEHUS PelIeHHUs MMEET OTPHUIIATENIbHYIO IPOOHYIO CTEeTEeHb 110 Ma-
JIOMY TIapaMeTpy, YTO CBOMCTBEHHO OMCHHTYJISIPHO BO3MYIIICHHBIM ypaBHEHHAM. DopManibHOE acHMIT-
TOTUYECKOE pa3JIoKeHUe peleHus 3a1a4n JJupuxie 060CHOBaHO MPUHIIUIIOM MaKCUMyMa.
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Abstract. The Dirichlet problem for elliptic equations with a small parameter in the
highest derivatives occupies the unique position in different fields of science such as
mathematics, physics, mechanics, and fluid dynamics. It is necessary to apply different
asymptotic or numerical methods, because an explicit solution to these problems cannot be
obtained through analytical methods. An asymptotic expansions design of solutions for singularly
perturbed problems is an urgent problem, especially for bisingular problems. These problems
have two singularities. The first singularity is associated with a singular dependence of the
solution from a small parameter. The second singularity is related to the asymptotic behavior
of the nonsmoothness members of the external solution, i.e. the problem corresponding to the
original singular problem is the singular problem, too. The aim of the research is to develop the
asymptotic method of boundary functions for bisingular perturbed problem. The possibility of
using the generalized method of boundary functions for designing a complete asymptotic
expansion of the solution of the Dirichlet problem was shown. This method has been applied
to find the solutions of bisingular perturbed, linear, non-homogeneous, second-order elliptic
equations with two independent variables in the ring with the assumption that the second
singularity appears inside the region. The obtained asymptotic series is a Pyuyzo series. The
main term of the asymptotic expansion of the solution has a negative fractional power of the
small parameter which is typical to bisingular perturbed equations.

Key words: elliptic equation, Bessel modified functions, asymptotic, bisingularly problem,
Dirichlet problem, boundary layer function, small parameter.
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