OCHOBBI TeOpun cliennaIbHbIX (PYHKITHI

HeobxoiumocTb u3ydeHus CreruaibHbIX (PYHKIINNE MATEMATHIECKOM (DU3UKY CBsI3aHA C JIBY-
MsI OCHOBHBIMU OOCTOATE/ILCTBAMU. BO-11epBBIX, TPU pa3paboTKe MaTeMaTUuIecKoi Moje/n (hu-
3UYECKOTO SBJIEHUs CHaJaJIa 11eJ1ecO00pa3Ho pacCMaTPUBAThH YIPOIIEHHBIE 33/1a9H, JOITYCKAI0-
1ue aHaJuTU4YecKoe perenne. Bo-BTOPBIX, TH yHIPOIEHHbIE 33/1a4U MOT'YT UCIOJIb30BATHCS B
Ka4JecTBe TECTOBBIX JIJIs1 BHIOOpA YHCJIEHHOTO aJITOPUTMa peleHns 6osiee CJI0KHOI 3a/1a91 1 €ro
OTJIQJTKU.

[Ipu pemrennn MHOrHX 3aJ1a9 TEOPETHYECKON M MaTeMaTHIeCKON (DU3MKH MCIOJIb3YIOTCS
pasyimvnble crenuasbuble GyHkiun. Ha npakTuke creruaibible (DYHKIUA OOBITHO BO3HHUKA-
IOT KaK pelleHns Pa3/ImIHbIX quddepennnaababix ypasaenuit. [losromy B nannom kypce Oy-
JIET PacCMaTPUBATHLCA TOJIXO/T, TTO3BOJISIONINI TTOJIYIUTh BCE OCHOBHBIE CBOMCTBA CIEIUATBLHBIX
dyukInit HenocpeAcTBeHHO 13 nddepeHInalIbHbIX YPABHEHU, TPUCY TCTBYIOMNUX B TOCTAHOB-

K€ 3aJIa4l.

1 duddepeniimanibioe ypaBHEeHNE JIJIsI CIEITAAJIbHBIX PYyHK-

1147071

MHorune BakHBIE 3aJIa91 TEOPETHYECKON 1 MaTeMaTHdecKoi (U3NKH HPUBOIAT K audde-

peHIuaIbHOMY YPaBHEHUIO

w T, 0(z)
u’ + a(z)u + 02(2)u =0, (1.1)

rje o(z) u 6(z) — MOJIMHOMBI HE BBIIE BTOPOIl CcTereHn z, 7(2) — MOJMHOM He BbIIe HepBoil

CTCIICHH 2.
HacrabIME perneHnsiMu ypaBHenust Bujia (1.1) sBISOTCS KJIaCCHIeCKe OPTOrOHAIbHBIE 0~
JINHOMBI, IIUJINHJIPUYECKUE U TUIIepreoMeTprudecKre (pyHKIUU. DT PYHKIIUU TaCTO HASBIBAIOT

CHEIUATbHBIMU (DYHKIIMAMU MATEMATUIECKON (DU3NKH.



[TokazkeMm, 9T0 ¢ MOMOIIBIO CIIENUATBHON 3aMeHbI HCKOMOH (yHKInn ypasaerue (1.1) MokHO

prOCTI/ITb u IIpuBeCTU K BUY:
(1.2)

Vi /
o(2)y" +71(2)y + Ay =0,
rjie A — HeKoTopas IOCTOsiHHAsl, T(z) — MOJMHOM He BBIIle TE€PBOi CTereHu z. YpaBHEHUE
(12) Ha3bIBaETCA ypa@nenuem zunepeeomempu%em‘oeo muna, a ero peHIeHI/IH — g;yH%MUﬂ,MU

2UuNeP2eoMempuUieckoz0 munda.
Bynem uckarp perenne ypapuennst (1.1) B Buje

riae GyHKIWO ¢(2) HeobxoauMo mogobparh Tak, 4Tobbl ypaBHenue (1.1) mpeobpasoBasioch B
ypasuenue (1.2). Ilogcrasnsa u(z) B ypasuenue (1.1), nosydaem:

u=gyt+ey, W =¢"y+20Y +oy" =

T o
"y + 20"y + oy’ + p (Q'y+ ey + Sy =0 =

20 T i )
y"+(i+—)y'+<¢—+£-—+—2>y:0. (1.3)
% o % p o T
: 7(2) N
[Torpebyem, uToOBI KO3 dDummenT upu ' uMes BUI ) rje 7(z) — HEKOTODBIii TIOJIMHOM
o(z

HE CTapIllle MepBOA CTEICHNA:

20 T z ! z
2 _1E) ¢ _1e)
¢ o oz ¢ o0(2)
e 7T( ) e T(Z) ; T(Z) — IIOJIMHOM HE CTalee HepBOfI cTelleau. TaK KaK nMeeT MeCToO paBeH—
CTBO o " . (p/ ) . o
2o (&) () -6
@ @ @ o o

To ypasrenue (1.3) s byHKIwmy y(2) IpUHAMAET BHI:

s T, ™/ ™2 7T O
y+—y+ <—>+(—> +—2+—2 y:O,
o o o o o

o _mg! n24nits _wlotml4n(F—o’)+5
4 o2 o2 2

npudeM ¢ = w0+ 4 m(F—0')+ & — nommmOM He cTapine BTOpoii cremenn. MTak, B pesy/bTaTe

3aM€EHbI ITPUXOJINM K YPaBHEHHIO:



T o
" / _
y+—-y+=y=0
o o
TOrO 2Ke THUIa, 9T 1 ucxognoe ypapuenne (1.1). Beibepem koaddunuenTs! nosmuoma m(z) Tak,

9TOOBI BBIMOJIHAIOCH PABEHCTBO 0 (2) = Ao (2):
+7(f—0')+7 =)o (1.4)

Tak kak 7' — qucyio, To u k = A — 7’ — uncyo. CnenosaresnbHo, ypapaenne (1.4) MOKHO

IepenucaTh B BUJIE:
4+ (F-0)r+6—ko=0.

DTO KBaJI[paTHOE OTHOCUTEIBHO (DYHKIUU T yYpaBHEHUE UMeeT KOPHU

T ! __ F 2
=24 (%) — &+ ko (1.5)

Taxk Kak ¢yHknus 7(z) K0KHA OBITH IOJHHOMOM, TO IOJKOPEHHOE BbIpazkenue B (1.5)
JIOJIZKHO OBITH IIPEJICTABUMO B BUJIE MIOJTHOIO KBaJipaTa HEKOTOPOro MOJIMHOMA. VI3 9T0r0 yeaoust
oJiydaeM B OOIEeM cjydae KBaJipaTHOe ypaBHeHue Jijisi noctosnuoit k. Ecim k naitneno, To
0 HEMy MOXKHO Hailtun 7w(z) u A, a 3arem T(2) u ¢(2). Bee aru dbynkmnum, Boobiie rosops,
HAXOJSATCST HEOTHO3HATHO. BBIOMpATH O/IMH M3 BO3MOKHBIX BADUAHTOB CJIEYET B COOTBETCTBUH

C JOIIOJIHUTEJIbHBIMHU YCJIOBUAMMN KOHerTHOﬁ 3aa41.

ITpumep 1.1. Ilpusedume ypasnenue Becceas k YpasHenuro 2unep2eomempuieckozo muna.

PEUIEHUE. 3anumem ypasuenue Becces
Zu” + 20+ (22— 1vH)u=0

B BUJC
1 22— 1?2
u +—u ———u=0.
z z

Cpaenubasg 3710 ypapnenue ¢ ypasuenueM (1.1), maxomum: o(z2) = z, 7(2) = 1, 6(z) = 2% — V2

B pesynbrare 3aMeHBI © = Yy MOTydaeM:

o —F o — 7\ 1-1 1—1\2
S S S e [y S

HO,ILKOpeHHOG Bblpa}KeHI/Ie ABJILAETCHA ITIOJIHBIM KBa,ILpaTOM, eCJIn ero ,ZLI/ICKpI/IMI/IHaHT paBeH HyJIIOZ
D=K+4°%=0 = k=42

CrietoBaTeIbHO,

m+(2) = £/ (2 Fiv)? = £(iz £ v).

3



Bruibepem, nanpumep, k = 2iv u m = 1z + v. Torga

A=k+7'(2)=i2v+1), 7(2)=7(2)+2m(z) =1+ 2iz + 2v,

d .
== =i+- = —hrlgp:z'—i—K = Inp=iz+vinz+InC =1In(Cz"e*) =
o z z dz z
o(z) = C2"e”,

riae C' — HOpMHPOBOYHBII MHOXKHUTEIB. He orparnmunBast obmaocTr, BosbMeM C' = 1. Torma mjis

y(2) moslyuuM ypaBHeHHE IHIePreoMeTpUIecKOro THIIA:
2y + (2iz+ 20+ 1)y +i(2v + 1)y = 0,
rie u(z) = 2¥e%y(z).

Bameuanue 1.1 B dasvhetwem MOHCHO 02PAHUNUMBCA Cayuaem, Ko2da o(z) He umeem Kpam-
noir Kophetd. B camom dene, ecau o(z) = (z — a)?, mo mooicho cleaamv 3ameny NepemeHHbiT

z—a = —. Ilpu amom
s

d_ds d_ 1 d_ 4
dz dz ds  (z—a)? ds ds
du o du v ,d [ ydu JdPu sdu
_— = — _— _— —_ _— — _— 2 _—
- T as R (S i) S ae T
u ypasuenue (1.1) npunumaem 6uo:
d*u du
4 3 A~ 4 _
s+ (25 — s'F (a + 1/s)) T+ gla+1/s)u=0,
UAU, 4INO MO IHCE CAMOE,
dPu  2—s7t(a+1/s)du s*(a+1/s)
— — =0. 1.6
ds? * s ds * s2 " (1.6)

Tax xax s7 (a+1/s) — noaunom ne cmapwie nepsoti cmenenu, a 825 (a +1/s) — noaurom
ne cmapwe 6mopol cmenenu, mo ypasuenue (1.6) aeasemes ypasnenuem muna (1.1), 20e

o(s) = s kpammuwiz KopHel ne umeem.

2 IloawmHOMBI TMIEPreoOMeTPUIECcKOTO THUIIa

PaccmoTpum psiji cBOHCTB ypaBHEHUS

oy + 1y + Ay =0. (2.1)



Vrepxkaenue 2.1 [Tpoussodnsie y™ a06020 nopadka n GyHKkyuL 2unepeeomempuieckozo
MUNa ABASOMCA PYHKUUAMU 2UNEPLEOMEMPUYECKO20 MUNG.
PEIIEHUE. Heob6xomumo mokazars, 4ro dyrkim ¥ yI0BIeTBOPIIOT YPABHEHHIO IHIIEPIeO-

MeTpPHYECKOro THia. Beegem obozmauenne v, = y™ u npomuddepenmupyem ypasuenne (2.1)

n pas:
E :Cm (n+2 m) +§ :Cm (m) n+1 m+)\y(n) :07
m=0
| o
rme O = —2-— Tak KaK ¢ — IOJUHOM He CTapIllle BTOPOil CTeleHu, a 7 — IOJUHOM He
n (n—m)!m! )

CTaplIlie HepBOﬁ CTelleHu, 110JIydaeM:

CO oyt Cl gyt 02 "y Oyt L 0Ly Ny =0 =
N 3 N S 2 N
1 vl n v, nn-1) U 1 v, n Un Un
2

n—1
ovll + (7 + no') v, ()\+n7' +¥a")vn:0.
N

Tn

TV
27
Tak Kak 7,,(z) = 7(z) + no’(z) — nosmHOM He crapiie NepBoil cremenu, a i, = A + n1’ +

nn—-1) ,
— 0 4HCJIO, TO YpaBHEHHE

oVl 4+ Tl + ppv, =0 (2.2)

SIBJISIETCsI Y pABHEHHEM TUIIepreoMeTprdecKoro tuma. [1pu arom roboe pererne ypasaerust (2.2)
MOZKHO TIPeJICTaBUTEL B BUIE v, (2) = y™(2), rae y(z) — HexoTopoe pemenne ypasuenns (2.1).

BameTuM, uTo 1pH (1, = 0 ypaBuenue (2.2) numeer gacTHoe perienue vy, (z) = const. Tak kax
vn(2) = y™(2), To 310 O3HAMAET, UTO 1UPH

n(n-1) ,

Ay = —nt —
nTt 5

CyIIECTBYeT JacTHOe perenue y(z) ypaBHenus (2.1), siBisionieecst OJIXHOMOM CTereHu n. Ta-
KHE PEIIeHUsT HA3BIBAIOT NOAUHOMAMU 2UNEP2EOMEMPUUECKO20 MUNA.

YT06BI OJIYIUTH IBHOE BhIPazKeHHe MOJTMHOMA THIIEPreOMeTPHIECKOro Tutia y(2), npuBejiem
ypasuenue (2.1) K juBepreHTHOMY BHjLY. [l 9TOr0 YMHOXKHUM €r0 HA HEKOTOPYIO (DYHKIIUIO
p(2):

poy + pty + Apy = 0.

Bamernm, aro poy” + pry’ = (poy'), ecom

(po) = pr. (2.3)



Hamnee 6yaem cuntarh, 910 QyHKIUA p(2) yIOBIETBOPSIET 3TOMY yCJIOBHIO. ¥YpaBHeHue (2.3)
Ha3bIBaeTCs ypasHerneM [Tupcona.
Anajiormano BBegeM GyHKIMIO p,(2), Takyio uro (op,) = T,p,. Torna ypasuenue (2.2)

MO2KHO IIepenucaTb B 9KBUBAJIECHTHOM BUJIE
IV
(Upnvn) + finpnn = 0. (2'4)

YeTaHoBuUM CBA3b MeXKTy DYHKIUIME p, U po = p. [ag 3T0oro Bocno/ib3yeMcst ypaBHEHUEM

[Tupcona:
/ /

/ /
(O’pn) :Tn:T—i—nO'/:(apO) +no = O_l+o_p_nzo_l+o_@+nal —

Pn Po Pn Lo

/

/

Pn _ Po
Pn Po

riae C' — HOpMHUPOBOYHAsA MMOCTOsTHHAA. He orpannmamBast obriHOCTH, MOXKHO B31Th C' = 1. Taxk,

/

+ n% = (Inp,) =(npy) +n(lne) = p,=Co"py,

Jig GYHKIMNE pg U P, TTOJIyYIaeM CJIeIYIOIIHEe COOTHOIIEHMA:

Pn = 0" po, Pn+1 = O Pnp.

CrietoBaTesibHO, ypaBaeHue (2.4) MOXKHO IepernucaTh B BUJIE:

PnUnp = —— (pn+lvn+1>/~
n

HyCTb m < n — LeJjIoe HeoTpUulaTeJIbHOe YUCIIO. TOF,ZL& nmMeeT MeCTo HIelodKa paBCHCTB:

1 1 1
PmUm = _Iu_(perlvarl)/ = <__> <_ > (pm+2vm+2)” ==

m Hm Hm+1

n—1
1
= I o)

m—1
Beesem obosnavenus: Ag =1, A, = (—=1)" H ix. Torma
k=0
An,

_ im (nfm).
PmUm A, (Pnvn)
Ecmr y(2) = yn(2) — nommsom crerenn n, 10 v, = y\ = const, n

A B, i
Um = y7(lm) = P pgln—m)’ rie B, = yA_

B JaCTHOCTH, IIpHU T = 0 IIoJIydaeM fABHO€ BbIpazKeHue JIJId IIOJIMHOMOB T'HIIEpreoMeTpuie-

CKOI'O THIIa:

(o™ (2)p(2)]" . (2.5)
p(z)
Bripazkenue (2.5) HazbiBator dopmy.ioit Pogpura, Tak Kak oHO 661710 mostydeHo Pogpurom B

1814 1. 1 9aCTHOTO CJIyvas MOJTUHOMOB I'UIIEPIeOMETPUIECKOr0 THUIIA — TOJTMHOMOB JIexKam/1-

pa, s Kotopeix o(z) =1 — 22, p(z) = 1.



3  HuarerpajbHoe mpejacTaBjaeHne (pyHKIUI ruiepreomMer-

pn4YeCcKoro Tmilia

[Monyuum obobimenune dhopmMy/isl Poapura i 9acTHBIX pelleHuii ypaBHeHust
oy’ + 71y + Ay =0 (3.1)

[P ITPOU3BOJILHBIX 3HAUYEHUAX A. [[j1g 3TOr0 Bocmob3yeMmcs mHTerpaabHoi dhpopmyroit Ko

JUTsT aHAJIUTUYIeCKO byHKImn f:

f"(z) = %/%d& (3.2)
c

rie C' — 3aMKHYTBII KOHTYD, OXBATBIBAIONINN TOUKY § = 2.

[Tonb3ysich paBeHCTBOM (3.2), TI€peluiieM BhIpasKeHue JIjist IOJTMHOMA THIIEPreOMeTPHIECKO-

-1
ro tumna y,(z), orBevamero \, = —n7’ — %U”, B BHJIE:
B, d" C, a"(s)p(s)
() = " _ ds. 3.3
n(2) = 25 (0 (@n(e) = - [ T (33
C
Bnn' !
e Cp, = 5 p(z) — pemenne ypasuenus (op)’ = 7p.
i

Bripazkenue (3.3) /1t 4aCTHOTO pellieHrsl YPaBHEHUsT THIIEPreOMeTPIHYeCKOr0 THITA TP A =
An JIAET BO3MOYKHOCTD IPEJIIIOIOXKHUTE, 9TO TPU ITPOU3BOIBHOM A 9aCTHOE PEIIeHHe yPaBHEHU

(3.1) MOXKHO nNCKaTh B BH/IE:

(3.4)

o) = wle) = o [ T

p(z) ) (s =z
C
e Cl, — HOPMHPOBOYHad IIOCTOAHHAA, a BEJIMYNHA V CBA3aHa C IIapaMeTPOM A COOTHOIIICHIEM

V(V B 1)0_//_
2

A=—vr — (3.5)

Koutyp C' B BbIpazkenun (3.4) MoKeT ObITH HE3AMKHY THIM.

Teopema 3.1 Vpasrenue (3.1) umeem wacmuwvie pewenus euda (3.4), ecau xoumyp C ydo-
BAEMBOPAEN. YCAOBUAM.

1) npu dugdpeperyuposaruu evipasicenus (3.4) morcrno menamo mecmamu nopadok dugdhepen-
YUPOBAHUA NO Z U UHMEZPUPOBAHUL NO S, MO €CMB ECAU UMEEM, MECTO PABEHCMEO

d* Y(s)p(s Y(s)p(s

— /—U (s)o( )ds :(1/+1)...(V—|—l€)/—a (s)o(s) ds

dzk (s — z)v+t (s — z)rHht1
C



2de k npunumaem snavenus 1 u 2;

2) umeem mecmo pasencmeo
52

g (s)p(s)

=0
(s — z)v+2 ’

S1
2de s1 U Sg — KoHuv, Konmypa C'.

JTOKABATEJBLCTBO. Ilycts v — Kopenb ypasaenus (3.5), a y,(z) — dacTHOe pellieHne ypas-

Henus (3.1), KOTOpOe MBI HIEM B BHJIE

Y (2) = &wy(z), w,(z) = / %d&

p(2)
Torma:
Cy v 201/ Cl/ CI/ ! Cll
Y= ——2w, + 2wl Y= () w, — s pw, — 22, 4
p p p p p
[lozcrapiss 5T BeIpaxkKeHus B ypasHenue (3.5), HoJrydaem:
9 1" / / v + v(r—1) o
o= (p") w, — ap—QwV — QU%w; + gw'y' — T%wu + Zw’y -2, =0 =
p p P P P P P

N\ 2 Z /
-1
20‘ (ﬁ) J— O'p_ J— Tﬁ — (VT, + %O’”)] wlj — 0
p PP

/
ow + (—20ﬁ + 7') w,, +
p

Tak Kak nMeeTr MecTo PaBE€HCTBO

OKOHYATEJ/JIbHO IIOJIy1aeM:

/
ow! + <—20£ + 7') w), +
p

N\ 2 AN / _
o (ﬂ) — O (ﬁ) _ 7—& J— <I/7-/ + %0‘”)] wl/ = O
p P P

Tak kax gynxmus p(z) yposrerBopsier ypasuenuio (op)’ = 7p, T0

’ R,
adp+op=1p = rF_179
p o

C ydeTom 3TOro paBeHCTBa ypaBHEHUE i (DYHKIIUU W, TPUHUMAET BUJI;:

ow, + (=27 420" + 1) w), + {M—J(T_J/)/— TQ_TU/—

N s o o o

-~

/
200 — T



[IpuBesiem 110100HBIE B BHIpaYKEHUU B KBaJIPATHBIX CKOOKaX:

(1 —0')? <T—O'/)/ 2 — 10’
_O- —_ _—

o o o

72 = 270"+ (/) = 7o +0"0+ 70 — (¢/)? — 12 + 10’ v
= =o" -7

g
Urax, dyukiums w,(z) H0JIKHA yIOBIETBOPATL YPABHEHUIO
" / ! / v—2 " o
ow, 4+ (20" —T)w, — (v +1) [ 7"+ 5 0 W= 0. (3.6)

[Tokazkem, aro GyHKIUS W, (z) JEHCTBUTEIBHO SIBJISIETCS YACTHBIM DEIIEHUEM yDaBHEHUS
(3.6), eciu BBIMOJTHEHBI YCJIOBHs TeOpeMbl. B caMoM jiesie, 1o yeaoBuo GyHKIUO W, (2) MOKHO

nuddepeHImpoBaTh MO apaMeTpy 2 IoJ 3HAKOM HHTerpaJia, TO eCTh

(s —z)vt2 7 (s — 2)+3

wf,(z) =(v+1) / L)p(s)ds wl’/’(z) =+ 1D+ 2)/ a”(s)p(s) ds.
C
Paccmorpum BeIpazkenue B jieBoil yactu ypaphuenus (3.6):

O(2) =ow), + (20' — T)w, — (v + 1) (T' + %0”) w, =

=4 1) [ {20+ 65— 920’ - 72 -

(s 2 <T'(z) " ”T_Qa"(z)) } —éfsl’;(j)g ds.

O6ozHaunm (2, s) BbIpakeHne B (DUIYPHBIX CKOOKaX II0J] MHTErpajoM. Tak Kak MMeroT

MEeCTO PABEHCTBA:

v (Z — 5)2 "
50 (s)+

U(z,8) = (v +2)o(s) + (v +2)(2 = 5)o’(s) + (v +2)

+(s —2)(20'(s) + 2(z — 8)0" — 7(s) — (2 — 8)7') — (s — 2)? (7'/ + VT_QJ’/) =

= (v+2)a(s)+a'(s) [(v 4+ 2)(z — ) + 2(s — 2)| +7(8)(2—3) = (v+2)0(s)—(s—2) (7(s) + VO"(S)Z.

[ J (.
-~ -~

v(z—s) T (s)

Urak, neBas gacts ypasuenus (3.6) umeer BHT:

O(z)=(v+1) / (v+2)a(s) — (s — z)1(9)) %d&

C



[ycts p, = 0”p. Torma (op,) = 7,p,, 1 MO3TOMY

d |:U(S)p,j(8) :| _ —(V+2) 0(3)/)1/(3) T,,(S)pl,(s) o —((V—i— 2)0‘(8) o (8 . Z)TV(S)) p,,(S)

& [ TR A e oo
CrenoBaTesbHO,

o [ATE@n ], o) [P el |
®(z) = —( +1)/ds {(s—z)””] d (v+1) (s— 22|, (v+1) (5 — 2+ |,

C

B cuity Broporo rpebosanusi Ha KOHTYp C', c(pOpMYITMPOBAHHOTO B YCJIOBUSAX TEOPEMBI, TIOJTY-
qaeM, 9T0 P(2) = 0, T0 ecTb byHKIMS W, (z) AEHCTBUTETHHO YI0BIETBOPsieT ypaBHeHuio (3.6),
9TO B CBOIO O4Yepejib O3HavaeT, YT0 yHKIWUs ¥, (2) sABIAETCS JaCTHBIM DEIlleHHeM YDaBHEHUS

(3.1).

4  Bpi6op koaTypa C' M aHAJUTHUIECKOE IIPOJAOJIKEHHNE pe-

nmienms

Bribupas pasmmanbie KoHTYpbl C' 1 pa3indHble KOpHE ¥ ypaBHenus (3.5) (B obiiem ciaydae
KBaJIPATHOI0), MBI TI0/Iy9a€M Pa3/IMIHbIE YACTHBIE DENICHNS YPABHEHUs IHIIEPTEOMETPIIECKOTO
tuna. Kak npasuso, B Kadectse Konrypa C' BeIOMparOTCs JMOO HEKOTOPBHIE OTPE3KH IIPSMBIX,

JI0O JIyHu.

v+1
0" (s)p(s)
(s — z)v+2
Ha koHrnax kouHtypa C. B kadectBe ojiHOro m3 KOHIOB KOHTYypa C' MOXKHO B3STb KODEHB S

VenoBus TeopeMbl 3.1 OyJIyT BBIIIOJIHEHBI, €CJIA (DYHKITAA obpalaercss B HOJIb

ypasHenus o(s) = 0, eciin GyHKIus p(s) TakoBa, IT0

Uu—i—lp(s)‘ =0

S=50

Ecau Re(v + 2) < 0, To B KauecTBe OJJHOIO 13 KOHIOB KOHTYpa C' MOXKHO B34Th s = z. Hy

U HaKOHeIl, eCJIn
v+1

e (s)p(s)

lim ————— =0,

s§—00 (8 — Z)V+2

TO B Ka4eCTBE OJHOI0 U3 «KOHI[OB» KOHTypa C' MOXKHO B34Th s = 00 (B 9ToM ciydae C Oymer
IPEJICTABIIATE CODOM JIy ).

IIpu mocTpoeHHN HYACTHBIX PeIleHUil ypaBHEHU: IUIIEPreOMeTPUUECKOrO THIA MBI OyieMm

I0JIb30BATHCS TOJBKO OJHO3HAYHBIME aHaIuTHdecKuME yHKiusmu. s obecredenus ogHo-

sHavHOCTH (DYHKIWI (BBIGOpA ONpEJIeIeHHO BETBU MHOIO3HAYHOW (DYHKIIUK) 110 HEKOTOPBIM
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JIMHUSM KOMILJIEKCHOH TIJTOCKOCTH TIPOBOJATCA pa3pe3bl. B 4acTHOCTH, NPH ITOCTPOEHUU TUTIED-
reOMETPpUIECKUX (PYHKIUI BOBHUKHET HEOOXOIUMOCTH BBIJICIATH OIPEICCHHYIO BETBb (DYHK-
muit Buga (z — a)®. Ilpu s10oM GyjeM 6parTh BO3BOAMMYIO B CTEIIEHb BEJIMYUHY C HAUMEHBIIIM

[0 MOJIYJIIO 3HAYEHNEM apryMeHTa, COBMECTUMBIM ¢ pa3pe3oM |arg(z — a)| < 7 (cm. puc. 1).

!

Puc. 1: KomIuiekcHas 1JI0CKOCTh € pa3pe3oM BJIOJIb Jiyda & < .

Ecim myzkno Boibpars Bersb dynxiuu (1 — 2)*(1 + 2)?, umeromreit Be TOUKM BeTBICHMUsT
z = 41, 10 GyjeM IPOBOJUTH pa3pe3 KOMIUIEKCHOH IJIOCKOCTH, PacCMaTpuBas KazKIblil u3
COMHOZKHTEJIEH T10CJIE/J0BATEIIBHO.

Hlar 1: dynkmua f(z) = (1 — 2)® 6yaer oxnosnadna B obnactu |arg(l — z)| < 7 (puc. 2),

upudeM B vroit obmactu f(0) = 1.

oonacms s
OOHOZHAYHOCTL

dyvuryuu (1—-z)

/

Puc. 2: KomiutekcHas MI0CKOCTD ¢ Pa3pe3oM BJIOJIb Jyda & > 1.

[lar 2: omnosHaunocTs dbynkimn g(z) = (14 2)? Gymer obecrieuena, eciu BBITIOIHEHO YCITO-
Bue 0 < arg(l + z) < 27. D10 O3HAYAET, YTO HYKHO MPOJJIUTH y¥Ke CYIIECTBYOIMIUI paspes

KOMILIEKCHOM IIJIOCKOCTH JI0 TOYKN & = —1 (puc. 3).

TN

Puc. 3: KommuiekcHas mJI0CKOCTh C pa3pe3oM BJIOJIb Jyda T > —1.

Urak, misa soibopa sereu gynkuun ¢(z) = (1 — 2)%(1 + 2)? nocrarouno cuenars paspes

KOMILJIEKCHOH TIJIOCKOCTH BJIOJIB JIEMCTBUTEIHLHON ocu 1ipu © > — 1.
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[Ipu BwIOOpe KOHTYpa C' Ha KO3(DDUIMEHTH YpaBHEHUs U 00JIACTH U3MEHEHUSI IIePEeMEeH-
HOW 2z TPUXOIUTCS HAKJIAIBIBATH OIPeJIe/IEHHbIE OIPAHUIEHNUsI, JIJIsT TOTO ITOOBI BBITIO/IHSIINCH
ycaosus Teopembl 3.1. [losrygaeMoe B pe3ysbraTe 4acTHOe peleHne

0(2) = C, /0”(s)p(8) s (A1)

p(z) J (s =2+t
C

ypaBHEeHU

oy + 71y + Ay =0 (4.2)

MOYKeT OBITh PacIipoCTpaHeHo Ha H60jee MUPOKYIO0 001aCTh H3MEHEHUS TaPaAMETPOB C IIOMOIIHIO
aHAJIUTHIECKOro TpojiosizKenus dyukiun (4.1). HanoMHuM, 910 aHAJIUTHIECKUM TIPOJIOJIZKEHU-
em dyukuun f(z), 3aaHH0ii HA MHOXKecTBe F, puHajyiexKaiieM 6oJiee MUPOKOMY MHOXKECTBY
D, naswbiBaercs dbyukims F(z), ananmurideckas B obsactu D u coBnajaormmasi ¢ hyHkimeit f(z2)

Ha MHOXKecTBe F.

Teopema 4.1 (IIpunyun anarumuueckozo npodossicenusn) Ecau mnoorcecmso E umeem xoms
OvL 00HY npedesvhyto Mouky, sescawyro enympu D, mo anasumuueckas na E dynruusn f(z)
umeem He boaee 00H020 AHANUMUYECKO20 NPOJoAHCEHUA 6 0bracmb D.

VesoBust TeopeMbl 4.1 BBITOJIHEHBI, B YACTHOCTH, €CJIM MHOXKECTBO [/ — 9T0 OTpe30K BHYTPHU
obmactu D.

B nasnbheiimem OyaemM mOJIb30BATbCs CJEIYIONIEH TeopeMoii:

Teopema 4.2 [lycmo C — kycouno-zaadkas Kpusas 6 NAOCKOCMU KOMNAEKCHOT NepemeHHoT
s, a D — obaacmv 6 naockocmu Komnaekcnol nepemernnot z. Ecau dynxyus f(z,8) nenpe-
PuL8HA MO cosoKynHocmu apeymenmos npu s € C', z € D u npu mobom s € C' anarumuumna no

nepemennot z 6 ooaacmu D, mo dpyrnxuyus
F(z)= /f(z,s)ds (4.3)
c
ABAAEMCA aHasuMUYeckol 6 obaacmu D, ecau unmezpan 6 svipasceruu (4.3) cxodumes pas-

P [ ULy,

nomepro. Ilpu amom

0z
C

st uceseioBanust uHTErpasioB Bujia (4.3) yao0HO MOJIB30BATHCS CJIEIYIOMIUM [TPU3HAKOM
paBHOMEpPHOIT cxoumocT: ecau npu 6cex s € C uz € D nenpepwsnan dynkyua f(z,s) ydosae-

meopaem nepasencmay |f(z,s)| < ¢(s), ede pynruyua ¢(s) maxosa, wmo unmezpan [ o(s)ds

C
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crodumcsa, mo unmezpan / f(z,8)ds cxodumcsa pasnomepno no z 6 obaacmu D.
c

[Iycts B HekoTOpOil obacTu F KOMILIEKCHON IIJIOCKOCTHA TIEPEMEHHON z NpHU HEKOTOPBIX
OrpaHUYEHHUSAX Ha MapaMerpbl ypaBHeHus perienue Buja (4.1) ypaBHeHUs runepreoMerpude-
CKOT'O THIIa IOCTpoeHo. Torja ero aHaJuTHYECKOe POJIoJIKeHne Ha 6oJiee MUMPOKY 00J1acThb
D raxzke Gyzer yJaoBIeTBOPsTH ypasHeHuto (4.2). B camom siesie, Tak KakK BbIpazKeHUe B JIEBOI
JacTH ypaBHeHUs (4.2) ABJIseTCd aHATUTHIECKOH (yHKIEH, KoTopas Ha MHOXKecTBe F ToXK-
JiecTBeHHO paBHA (), B COOTBETCTBUU C NPUHIIAIIOM AHAJIUTUIECKOTO IIPOJOJIZKEHUsI, OHA OyJ1eT
ToXKAecTBeHHO paBHa 0 u B obJsractu D.

Ha ocnoBanmu ckazaHHOTO BbIIIe ChOPMYTUPYEM OCHOBHYIO UJICI0 TIOCTPOCHHUS YACTHDBIX pe-
[IEHNI ypaBHEHUS TUIIEPreOMeTPUIECKOr0 THIIA:
1) ¢ momotbio 06061IeHHOI dopmysibl Pojpura pu HEKOTOPBIX ONPAHUYEHUSIX HA TAPAMETPbI
ypaBHEHUA U OOJIACTb U3MEHEHUHA MEPEMEHHON 2 CTPOUTCH YAaCTHOE pellleHne YpaBHEHUS JIIs
JIOCTATOYHO TTpocToro Koutypa C';
2) mceseyercss paBHOMEPHAsT CXOMMOCTD IIOJIyIeHHOIO MHTEerpaJsa Mpu ocjaabjeHnn TpeboBa-
HUl Ha TTapaMeTPhbl U MePEMEHHYIO Z U CTPOUTCS pelleHrne ypaBHEeHUs B BUJIE aHAJTUTUIECKOTO

IIPOAOJIZKEH A MHTEI'PaJIbHOT'O BBIPpazKCHMA.
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