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JlokazbiBaercst runoTe3a PuMana 0 HETPUBHAIBHBIX HYJISAX 13€Ta-(DyHKIIAN.

Ecnu HekoTOpoe KOMILIEKCHOE YUCTIO Sg = 0o + ity SABJISETCS HETPUBUAILHBIM
HyJIEM, TO (00, %)) sIBJISIETCsI PEIIEHNeM HEKOTOPOi CHCTEeMbI JBYX YPaBHEHHIl JBYX
JIEHCTBATENBHBIX TTEPEMEHHBIX T U t.

Nzyuenune ogHOrO U3 ABYX YPaBHEHHUI OKA3a/10, YTO €ro JieBasi 9acTh yOBIBAET,
IpaBasi 9aCTh BO3PACTaeT MPU (PUKCHUPOBAHHOM t = tg > 0 KakK PYHKIUU II€PEMEH-
HOI1 0 Ha MHOXKECTBe TaK Ha3bIBaeMbIX KPUTHUYICCKUX 3Ha‘—IeHI/II'7I7 3HAYUT, Ha «BBICOTEC»
t = tg 9TO perenne eUHCTBEHHO. V3 CBOMCTBA CHMMETPUYHOCTH HETPUBUAILHBIX
HyJieil OTHOCUTEIBHO TpsiMoii Re s = 1/2 cnenyer, uro og = 1/2.

KuaroueBnbie cioBa: runoreza Pumana, n3eta-pyHKINs, HETPUBAAIbHBIC HYJIH.

BBenenne u mocrtaHoBKa 3a/1a4n

[Iycth s = 0 4 it — KoMILIeKcHad nepemennas, rje o = Re s, t = Im s.
x € R - jeficTBuTE/IbHAA [TE€PEMEHHAS.

Nssecrro [1], uro npu Res > 0,5 # 1 nzera-dynkius Pumana ((s) moxker GbITh
1peJicTaBjIeHa B BUIE
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NmeroT MecTo paBeHCTBa
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[TosTomy ypaBHeHHe 2 OyJeT SKBUBaJEHTHO CJEIYIONIeil cucreme:
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KaK HU3BECTHO, HYJIN LLSGT&—beHKLH/II/I PI/IMaHa CUMMETPHUYIHBI OTHOCHUTEJILHO Belle-
CTBEHHOU OCH, TTO9TOMY JIOCTATOYHO PACCMOTPETDh cirydait ¢t > 0.

B nmanpueiimem m3noxkenun Bcerna 0 < o < 1, t > 0. Kpome Toro, nekoropsrit
HETPUBHAJIBHBIN HYJIb Sg = 0g + ity OyIeT cunTaThess (PUKCUPOBAHHBIM.

[unoresa Pumana yTBep:kiaer, 9To BBIIOJIHSETCS PABEHCTBO 0o = 1/2.

O J1eBbIX U NMPaBBLIX YaCTIX YPaBHEHUIA cUCTEMBI 3

Bsenem cienyromue 4 GyHKIUN:

uy(o,t) = / x{i}l cos(tInx)dx,

1
v1(o,t) :/ {:i}l sin(tInz)dz,
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Taxknum O6p&30M, CUCTEMY 3 MOXKHO 3alicaTh B BHUJIE

{ uy(0,t) = us(0,t), (4)

Ul(O, t) = ’UQ(U, t)

Ecmu sy = o0 + ity - HeTpUBHAIBHBIH HyJIb j3eTa~-byHKIMU, T0 (00, %)) ABIAETCS
pellleHneM cucTeMbl 4 U, B YaCTHOCTH, ypaBHeHust v1(0,t) = vy(0,t); B naapHeiinemM u3-
JIoKeHnu pukcupyeM 3Hadenue t = ty > 0. [lasee nsydaem mosejieHue JI€BOH U MPaBOit
yacTell UMEHHO 3TOr0 ypaBHeHus. V3ydeHue Ipyroro ypaBHEHHUSI STOH CHCTEMBI JIOTHYe-
CKOIl HeOOXOIUMOCTH /I JOKA3aTeIbCTBA TUIIOTE3bl HE UMEeT.



Jlemma 1. Qynryus w = ve(o, ty) npu Pukcuposanmom ty > 0 6ospacmaem xkax Pynryua
om nepemerHol o.

ﬂO%GSdeﬂbcmGO. CHpaBe,ZLHI/IBOCTb JIEMMBI CJjleJlyeT U3 HEpaBEHCTBaA

d 2(0 — 1)t
ﬂ = — 5 (O- ) 0 > 0
do (t3 + (0 —1)?)?
]
N3 nemmbl 1 cieayer, ato Bece 3HaveHus GyHKIun w = vqo(0o,ty) upu o € (0;1)

npunajexkar unrepsaiy (to/(1+t2),1/ty).

Hpyrumvu ciosamu, rpaduk GyHKIMI w = v9(0, tg) TEJUKOM JIEXKUT B IPAMOYTOJIb-
muke 0 < 0 < 1, to/(1+12) < w < 1/t. danee nac unrepecyer uacthb rpacduka GyHKIun
vi(0, tg), JIexKaIas B 9TOM MPsIMOYTOJIbHUKE.

Omnpegnenenne 1. Ipamoyeorvrux 0 < o < 1,ty/(1+12) < w < 1/ty 6ydem naszvicamo
KPUMUYECKUM NPAMOYZONOHUKOM.

Onpegesienne 2. 3nauenue nepemennoti o, npu KOMopom COOMEEMCMEYIOWASs MOYKA
(o,v1(0,ty)) epadura dynruyuu vi(o,ty) HaTOOUMCA 6 KPUMUHECKOM NPAMOY20NLHUKE,
6ydem HaA3LLEAMb KPUMUMECKUM 3HAMEHUCM.

TakuM 06pa30oM, 3HaYEHUE 0 ABJIAeTCs KPUTUIECKIM 3HaYeHUeM IIepeMeHHoil o, T.K.
Touka (09, v1(00,%p)) HAXOAUTCS B KPUTHYECKOM TPSMOYIOJIBHUKE; B TO YK€ BPEMs 9TO
TouKa nepecedenus rpadukos Gyuknuii v1 (o, tg) u va(o, to).

Oyukius sin(tyInx) obpaimaercs B Hyslib B TOYKAX Tf = e/t rne k € Z. Bosee

TOT'O, TaK KaK M3Ha4JaJbHO T > 1, To n3 HepaBeHCTBa tglnx > 0 u paBencrsa tglnx = 7k
cieayer, aro k > 0.

dAcuo, uro xg = 1.

Yucsio k GyseM Ha3bIBATH HOMEPOM WHTepBasia (Tk,Tri1). Ha KaXKIOM U3 TaKux
uHTepBasioB dyHKIums sin(toIn ) uMeeT OJUH U TOT Ke MOCTOSTHHBIN 3HaK. OUeBuIHO, HA
uHTEepBaje ¢ HoMepoM k = () 9TOT 3HAK MOJIOXKUTEJILHBIN, J1aee P Iepexoe ¢ OIHOTO
MHTEepBaJ/a Ha COCEIHUI 3HAKU YePeyIOTCs.

NuTepBasibl ¢ YETHBIME HOMEpaM# OYJIEM Ha3bIBATL NOAOHCUMENOHDIMU, 8 THTEPBaA-
JIBI C HEYETHBIMI HOMEPAMU HA30BEM OMPUUAMEALHDIMU.
O6o3HauNM

U(o,z) = % sin(tg In z).

Oyukius YV (o, x) Ha nHTEpBaJIE C JIOOBIM HOMEPOM 00PAIAeTCst B HY/Ib Ha KOHEUHOM
MHOKECTBE IIONAJIAIONNX B HHTEPBAJ HATYPaJbHBIX uuces (u3-3a mMHOKuTEHs {T}), B
OCTAJIbHBIX TOYKAX UMeeT TOT XKe 3HaK, 4To u sin(fln z).

Bseném dyukImio



Ota (yHKINS HElpepbIBHA.

dcHo, 9TO MMeeT MeCTO PaBEHCTBO

vi(o,tg) = lim ¢(z).

r—r—+00

Ha szamkmyrom syue [1,4+00] dyukImsa ¢(r) uMeeT TOJBKO KOHETHOE MHOMKECTBO
HyJIei.

B camom gseste, mycthb dyHKIW @(x) nMeeT 6ECKOHETHO MHOTO HYyJIei
co=1,¢co,...,Cp,...

dcuo, uro lim ¢, = +00, Tak KaKk QYHKIUSA Y(T) aHAJIATHYECKAs W Ha JIIOOOM
n—-+0o

OrpPaHUYCHHOM WHTEPBAJIE MOXKET UMETh TOJIBKO KOHEYHOE MHOYKECTBO HYJIEH.
Torna
vi(ote) = lim plea) = 0.

n—-4o00

Ho sro mporuBopeunt Tomy, 910 vq(0,ty) > 0, Tak Kak 10 yCJIOBUIO O SIBJIAETCS
KPUTUYECKUM 3HAUYEHUEM.

[Iycrs ¢ - naunbosbimit Hynb Gynknuu ¢(z). 3HaunT, HenpepbiBHAsS QYHKIUS ©(T)
HMeeT Ha OTKPBITOM Jiyue (¢, +00) nocrosHHbI 3HaK. Tak kak vi(o,tg) > 0, To p(z) > 0
B HEKOTOPOIi OKPECTHOCTH GECKOHEYHOCTH U, CJIEIOBATEIbHO, U Ha (¢, +00).

Takum obpaszom,
o0

(0, 10) = / (0, 2)dz.

[

JIlemma 2. Qynxuyusa vi(o,tg) npu durcuposarnom ty > 0 ybwsaem ma mHodtcecmee
KPUMUMECKUT 3HAYEHUT nepementots o.

,ﬂonasammbcmeo. PaCCMOTpeHHOG BbIIII€ MHOX>KECTBO (C, +OO) ABJIAeTCA KPUTHUYICCKHUM.
Od4eBuHO, 4TO € € (Ton, Lont1 JId HEKOTOPOTI'O HATYPAJIBHOI'O N.
) ) +

Oynknus V(o, z) HENpepbIBHA B TOUKaX Tg, k= 1,2, ...
Bseném dyukIimio

T

Az) = dfi—((f) = —/\I/(o, z)In(x)dz.

c

OTa (GYyHKIHUA UMeeT B TOUKaxX Ty, k = 1,2,... 95KCTPEMyMbI, TaK KaK B HUX COBEP-
[IAETCs [IEPEXOJ], C MOJIOKUTETHHOTO0 WHTEpBasia (TaM OHa yObIBAET) Ha OTPHUIATEJbHBI
(TaM OHa BO3PACTAET) WM C OTPUIATEIHHOIO Ha MOJOKUTEIbHBIN, TOT/IA

0y 0.



Orciona caemayer, 9To, MOCKOJIBKY TOYKA ¢ HAXOAUTCS BHYTPHU IHOJIOKATEILHOIO HHTEPBa-
Jia, IMeeT MEeCTO PaBEHCTBO

T2an+1

dx

= — / U(o, x)In(x)dr < 0 ps moboro k > 2n + 1.

Tak kak A(c) =0, To \(xy) < 0 mst oboro k > 2n + 1.

OTCIO,ﬂa ciaenyer, 4T1To
dUl (O’ s to)

0.
do <

Jlemma 2 mokasaHa. (]

Joka3aTeabcTBO runore3bl Pumana

Teopema. Ecau dzema-gyrxuyus Pumana npu gurcuposanmnom t =ty > 0 umeem pewe-
nue sg = oo + ity, mo o9 = 1/2.

Joxazamesvcmeo. HerpuBnaibHbIN HY/Ib J13eTa~-(DYHKIMH ABJISIETCS PEIICHUEM ypaBHE-
Husl 2, 3HAUUT, apa (0o, ty) YJAOBIETBOPsieT cucreMe 4 U, B YACTHOCTH, BTOPOMY ypaBHE-
HUIO 9TO# CUCTEMBI.

U3 nemm 1 u 2 ciemyer, 9ro ota mapa eJuHCTBeHHas. Fcau mpu stom o9 # 1/2,
TO U3 CBOHCTBA CUMMETPUYHOCTH PENICHUI OTHOCUTEJIbHO PAMOil 0 = 1 / 2 cjemyeT, 9To
HMeeTcs U BTopoe pererne 1 — og + ity, u napa (1 — 0, ty) ToxKe yJI0BIETBOPsiET BTOPOMY
ypaBHeHUIo cucTeMbl. [losrydaercs npoTuBopedne, cieloBaTesbHo, og = 1/2. O

I'mmoresa Pumana gokasamna.

Crmcok anrepaTryphl

[1] Tamoukun A.M.,Hecrepenko FO.B., Iumyosckuit A.B.Bsedenue 6 meopuro wucen,
(U31-Bo MockoBckoro ynusepcurera,1984).



