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AnHoranus

JlokaspiBaeTca runoresa PrMaHa 0 HETPUBHAJIBHBIX HYJIAX I3eTa-(DyHKINU.

Eciin HEKOTOpOE KOMIIEKCHOE YUCIIO Sg = 0( + ity ABJISIETCS HETPUBHAJIBHBIM
HysiéM, 10 (00, tp) ABJISIETCS PellleHneM HEKOTOPOil CHCTeMbI JBYX YDaBHEHUIl JBYX
JeACTBUTELHBIX IIEPEeMEHHBIX o 1 t. V3ydeHne oJHOro M3 ABYX ypaBHEHHUIl IMOKa-
3aJ10, 4TO €ro Jepas 9acTh BO3PACTAET, IpaBas yOblBaeT KaK (DyHKIUH IepeMeHHOI
0 Ha MHOXKECTBEe TaK Ha3blBAEMbIX KPUTHYECKUX 3HAYEHUIl, 3HAUUT, Ha <BBLICOTE»
t = tp 9TO pelleHHe eIUHCTBEHHO. V3 cBOICTBA CHUMMETPUYHOCTH HETPUBUAJILHBIX
HyJIeil OTHOCHTesIbHO npsiMoit Res = 1/2 caenyer, uro g = 1/2.

KiroueBbie cjioBa: rumoresa PI/IMaHa, ,ILSGT&-(byHKHI/IH, HETPpUBUAJIbHbBIC HYJIN.

BBe,B;eHI/Ie n II10CTAaHOBKa 3a/Jda411

[Iycts s = 0 + it — KOMILIeKCHad iepeMeHHas, rje o0 = Re s, t = Im s.
r € R - neiicTBUTE/IbHAS TTEPEMEHHAS.

NsgectHo [1], aro mpu Res > 0,s # 1 nzera-dbynkius Pumana ((s) moxkeT ObITH
IIpeJIcCTaBIeHa B BU/IE
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1 [ {a
s — 1 - xs—‘rl dl’
1

() = s

Tora HaX0K IeHNe HETPUBUABHBIX HyJteii byHKIWN ((S) CBOAUTCS K PEIIEHNIO yPaB-
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NmeroT MecTo paBeHCTBa
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[TosTomy ypaBHenue 2 GyjieT SKBUBAJIEHTHO CJIEIYIONIEH CUCTEME:
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Kak wusBectHo, nyau j3era-pyHknun Pumana cMMMeTPUYIHBI OTHOCHTEIBLHO BeIle-
CTBEHHOI OCH, ITO9TOMY JIOCTATOYHO PAacCMOTpeTh cirydaii ¢t > 0.
B nanbreitmem nsnoxkennu Beerya 0 < o < 1, ¢ > 0.

Onpenenenue 1. Mnuoowcecmeo 0 < o < 1, t > 0 6ydem na3vieams Kpumueckots noay-
n0A0cot.

B nasbreiieM n3/102KeHUU HEKOTOPBI HETPUBHAJIBLHBIN HYJIb Sg = 0o + ity Oyzer
CUNTATbCA (PUKCUPOBAHBIM.
['unoreza Pumana yTBep2KaaeT, 94TO BBIOJIHICTCS PABEHCTBO g = 1 / 2.

O J1eBbIX 1 MPaBBIX YaCTIX YPaBHEHUIA cUCTEMBI 3

Bresiem ciienytomue 4 hyHKIUN:

o cos(tInz)dr,
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vl(cr,t):/ {ir} sin(tIn z)dz,
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va(0,1) = W

PaBeHcTBO 2 MOXKHO IEpEINCATh B BH/IE
uy(o,t) —ivi(0,t) = us(o,t) — ive(o, t).

Takum obpazom, cucremy 3 MOKHO 3aluCaTh B BUJIE



Eciu sy = o0g + ity - HeTpuBHasbHBI HY/Ib J13eTa-byHKImn, 10 (09, ty) ABIAETCA
pellleHneM CUCTeMbl 4 U, B 9aCTHOCTH, ypaBHenus vy (o, t) = vg(o, t) sroit cucremsr. laee
u3yvaeM IOBeJIeHNe JIeBOI U IPaBoii YacTefi MMEHHO 9TOro ypasHenus. V3ydenue apyroro
YDaBHEHUs 9TO CHCTEMBI JIOTHYECKO HEOOXOMMOCTH JIJIsl JIOKA3aTeIbCTBA TUIIOTE3bl HE
MMeer.

Jlemma 1. Qynryus w = ve(0, ty) npu Pukcuposanmnom ty > 0 6ospacmaem xax PyHryua
om nepemernol o.

Joxazamesvemeso. CupaBeyIMBOCTD JIEMMBI CJIEIYET U3 HEPABEHCTBA
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JIemma 2. Ilycmo das nexomopwx o,0’ maxuzx, wmo 0 < o < o' < 1, ewnoanaromea
nepaserncmea vi(o,tg) > 0 u vi(o’,ty) > 0. Tozda umeem mecmo nepaserncmeo vy(o,ty) >

U1 (OJ, t()).

Joxasamenvcmeo. Dynkima sin(tyInz) obpamaerca B HOIb B TouKax xj = e™*/% rne

k € Z. Boee Toro, Tak Kak n3HadajabHO T > 1, TO u3 HepaBeHcTBa toIlnx > 0 u paBeHCTBA
toInz = 7k cnenyer, uro k € NU {0}. Tak kak dyHKIus ¢* MOHOTOHHO U HEOTDAHUYIEH-
HO BO3PACTaeT, TO B KaxKJiblii uaTepBai (n,n + 1),n = 1,2,... ocu aberuce x monaaer
JIMTIL KOHEYHOE MHOYKECTBO TaKuX ToueK.! Takmm o6pasoM, KazKIblil U3 9THX HHTEPBa-
JIOB pa3buBaeTcsi Ha HEKOTOPYI0 KOHEUHYIO COBOKYITHOCTH MHTEPBAJIOB 3HAKOIIOCTOSTHCTBA
dbyukmnun sin(ty Inx).

O6o3naunm U," COBOKYITHOCTb HHTEPBAJIOB 3HAKOIIOJIOKUTETHLHOCTH, & U, - COBOKYII-
HOCTh UHTEPBAJIOB 3HAKOOTPUIATEIbHOCTH Ha uHTepBase (n,n+ 1),n=1,2,....

O6osnaunm U (0, z) dynknuio, koropast paeta {x}sin(toInz)/z°* wa |~ U, n
pasra my/mo na | J~ U, .

Awnanornano Beogurcs dbyuakiust ¥ (o, x).

B cuty abcosroTHON CXOIMMOCTH psijia, 3ajaronero QyHKiuo vy (o, ty), moaydaem

PaBEHCTBO
n+1 n+1

v1(0, to) = Oo /qﬁdeZ/ (0, z)dx (5)

n=1
Pasencrso 5 Mmoo ImepenucaTb B BUIE
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(0, o) = / U (o, 2)dz + / U (0, z)dx. (6)
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Tak Kax, 1o yciaoBuio, vy (o, ty) > 0, T0 u3 paBeHcTBa 6 MOIyIaeM HEPABEHCTBO

0</ (0,x) x</\I/+axx (7)
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'Hampumep, KOMIIBIOTEDHBIE PACUETHI TT0Ka3aJM, 4To mpu ty = 100 B HHTEpBAI (1; 2) nonazaror 22
TaKNX TOYEK.




O6o3naunm o = ¢’ —o. O9eBUIHO, TOYTH JOCTOBHO IIOBTOPUB PACCY K IEHUsT, KOTOPhIE
MIPUBEIN K PABEHCTBY D, MOJIydIaeM PaBEHCTBO
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Ero rak:ke IIepelnuiiemM B BUJIE
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Pacemorpum pasuocts v (0, ty) — vi(0’,ty). Onpenensiem eé 3Hax.

v1(o,to) — v1(0’,tg) =
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Tak kak 1 — 1/2® > 0, To U3 HepaBeHCTBa 7 OYEBH/IHBIM 2 06PA30M CJIeLyeT, UTO

70<1 - :Ci) (~0) (o, 2)dx < 7(1 _ xia) T (o, 2)da
7(1 — xi) Ut (o, z)dr + 7 (1 - x—la) U (0,2)dz > 0

Do o3Havaet, uro vi(o,ty) — vi(o’,ty) > 0, caemoBarensHo, vi(0,ty) > vi(o’,ty), 9To u
TpebOBAJIOCH J0KA3aTh. O

[TosTomy
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N3 nemmbl 1 cieayer, ato Bece 3HaveHus GyHKIun w = vqo(0o,ty) upu o € (0;1)
npunayiexkar unrepsany (to/(1+ 13),1/tg).

Hpyrumvu ciosamu, rpaduk GyHKIMI w = v9(0, tg) TEJUKOM JIEXKUT B IPAMOYTOJIb-
muke 0 < 0 < 1, to/(1+t2) < w < 1/tp.

Hanee nac unrepecyer yactb rpaduka dbyukmun vi(o,ty), JeKaas B 9TOM IPIMO-
YTOJILHUKE.

Omnpegnenenne 2. [Ipamoyzorvnur 0 < o < 1, to/(1+12) < w < 1/tg 6ydem naszvicamo
KPUMUYECKUM NPAMOYZONOHUKOM.

Omnpenenenne 3. 3nauenue nepemennots o, NPu KOMOPOM COOMEEMCMEYIOULAA MOYKA
(o,v1(0,t0)) epagura pynryuu vi(o,ty) HATOIUMCA 6 KPUMUHECKOM NPAMOY20ALHUKE,
Oydem HA3BIBAMb KPUMUYECKUM 3HAYEHUEM.

Takum 06pa3oM, 3HAYEHUE 0 ABIAETCS KPUTHUECKUM 3HAYCHUEM [IePEMEHHOi o, T.K.
Touka (09, v1(00,%y)) HAXOAUTCS B KPUTHIECKOM IPSIMOYTOJIBHUKE; B TO K€ BPEMs 9Ta
TOYKa sIBJIAETCs TepecederneM rpadukos dyHKImit v1 (0, tg) u va(o, to).

JIemma 3. Qynryus vi(o,ty) npu dgurcuposanmom ty > 0 asasemcs yowearowel Gymk-
yuet om nepemennoti o Ha MHOIHCECTNBE €€ KPUMUMECKUT 3HAYEHUT].

Joxaszamenvcmeo. BosbMEM IPOM3BOJIBHBIE B KPUTUICCKHUE TOYKU 01 U Oy, TAKHE, YTO
o1 < O9.

Tak kak yHknusg vi(o,ty) Ha ITUX JBYX KPUTUIECKUX TOUKAX MOJOKHUTETHHA, TO
U3 JIeMMBI 2 cyreftyet, 9to vi(oy, tg) > v1(02, 1), TO €cTb JemMMa 3 JoKa3aHa. O

JlokazaTeabCcTBO TUIIOTEe3bl PuMana

Teopema 1. Ecau dzema-pyrnxyus Pumana npu durxcuposanmom t = to > 0 umeem
pewenue so = oo + ity, mo o9 = 1/2.

Joxazamesvcmeo. HerpuBnaibHbIN HYJIb J13eTa-(PYHKIIMU ABJISIETCS PEIIEHUEM ypaBHe-
HUsL 2, 3HAYUT, apa (0o, ty) yAOBIETBOPsieT cucreme 4 ¥, B YaCTHOCTH, BTOPOMY ypaBHE-
HUIO 3TOI CUCTEMBI.

13 slemm 2 u 3 ciejyer, 4ro 3ra mapa eIuHCTBeHHasi. Ecim npu srom og # 1/2,
TO U3 CBOICTBA CHMMETPUIHOCTH PEIIEHUH OTHOCUTEIbHO HpsiMoil o = 1/2 ciiepyer, 9To
nuMeeTcst ¥ BTopoe perierue 1 — og + itg, u napa (1 — g, tg) ToKe yJ0BIETBOPSIET BTOPOMY
ypaBHeHUIO cucTeMbl. [losrygaercs mpoTuBopedne, cieloBaTesbHO, 0y = 1/2. ]

I'moresa Pumana gokaszamna.

Crmcok anrepaTryphl

[1] Tamoukun A.M.,Hecrepenko FO.B., Iumyosckuit A.B.Bsedenue 6 meopuro wucen,
(U3m-Bo MockoBckoro ynusepcutera,1984).



