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B H8CTO!IIIl99 Bp9MSI 0'19llb MHOro BHSIMSHSISI Yll9liS19TCSI HOB9119HBIO 8MHliBTYil pacces

HBH npn oollbnmxaueprnsx, Ocooeuuo' TlllaTen&uo nay'lancs aonpoc oo nx orpaHB'!enBB cnep-
/1/ 

xy , Bo acex ~toxaaaTellbcTaax cymecTaeunyro pollb nrpaeT ycnonne yunTapuocTB1 xoTopoe 

BM9CT9 C 8H8liBTB'IHOCTbiO BBOABT B9CbM8 CBn&Hhl9 orp8HB'I9HBSI H8 llOHYCTBMhlil poeT T ( S 1 t )0 

Taxyro JKe xapTBHY H80lli01{89M B p83liH'IHhlX MOAennx. npe~tnonarasl uanpBMepl 'ITO 

<tt> f3<t> Y<t> 
T(s1 t) - s (logs ) ( log log s ) •• , 

1 

B3 YHHTapHOCTII nony'I89M a (0) ~ 1 , Llasm a (O)=l 1 ua {3( t) uaxnBAhlBSeM ycnoane 

{3(0) .:s: 1 /2/ 
y (0) :>. 0 etc ,noxoJKBe orpaHB'IeHBs ua T(s10) , np11 a(O) =·1 11 f3 (0) =·1 

/3/ nony'leHbi B paOOTe rpBOOB8 , 

npll llOK838T9llbCTBO orpaHH'I9RBSI CHB3y T ( sl 0 ) 

xpecTnas CIIMMeTpiiH 11 nonmKBTen&RoCT& lm T ( s10) 

cymecTneuuyro pon& nrpaeT nepe
/415/ 

B ¢B311'19CKOi1 00ll8CTII 9HeprBH 

lm,T( s10)'= ;r}- utot (k) > 0 1 • k > 0. (1) 

He IICKlli0'19H01 'ITO 9TH llB8 CBOllcTB8 T ( s,O) MoryT CblrpaTb CYIIl9CTB9HHYIO pen& 

npn ynyqweunn orpaHH'IeHHSI caepxy B cny'lae pacceSIHBSI nnepe11, 

Hecxon&xo Jlpyroll no.llXO.Il a npooneMe acnMnTOTII'!ecxoro none~tenns T( s1 t) obu:: paa-
/6-8/ /9/ 

BHT B p800T8X MeliHM8H8 H llYOH9HCKOli rpynnhl , 3Jl9Cb 0'19Hb BSJKHYIO ponb HrpaeT 

npennonOlK9HH9 0 CYW9CTBOB8HIIH y T(slt) (11n11 y COOTBeTCTBYIOIIlHX BCHOMOraTen&HblX 

ljlyuxunll) onpe.lleneHHbix-'npe)lenon npn, s .. oo 1 )lonycKaronmx npBMeueune TeopeMbi <l>parMe

ua-nnu)len1'lljla ( )lan&we T<l>n). 

fiOK838T9llbCTBO Jlll¢p8KiliiOHHOi1 K8pTHHbl 0 T,e, 

lim Re T ( s, 0 ) /lm T ( s,O ) = 0 , 
s .. 00 (2) 

npHHHM89T B ,3TOM HOJlXOI{e OC009HHO npOCTOli BHI{, 

B ue)laauell paooTe Xypn n KnuownTa
1101 

o'!eu& BHHMaTen&uo nccne~tonanoc& noae-

.llenue Re T ( s,O) /Im T ( s, 0 ) npn oon&wnx aueprnsx, AnTopbi1 non&aysc& BBe.lleHHbiMB 
161 

MeliMaHOM TeopeMaMH1 nonyqnnn PSI.Il HHTepeCHbiX peayn&TaTOB OTHOCRTen&uo acnMnT\'TH-

qecxoro none.lleHRH T ( s1 0), npe)lnonaraH1 'ITO Re T (siO ) JlliH ¢nanqecxnx aua'!eunli s 

M911H9T 3118K KOH9'1H09 'IHCliO pa3, 

3 



B nawen paooTe Mbt noonH)Ke ocTanonnMCH na nonpoce o noaMO)I{HbiX ocnnnmmnliX 

Re T l s,O ) • Ocnonnon M8TeM8TH'leCKHn annapaT, KOTOpbiM oyneM llO/Ib30B8TbCll, - 3TO 

T4>n n npnnnsn apryMenTa (na/Ibwe rr A ) • ConMeCTno onn ohlnn nnepnbie npaMenenbi 
/11/ 

~ell:MBHOM npH llOK838Te/IbCTB9 HeCOBMeCTUMOCTH qy-~8H]lellbCT8M8 C <jlH3H'leCKHMH 

3Ha'leHHliMH llOCTOliHHOn CBS13H, 

II 

Anll onpenenennoCTU oyneM paCCMaTpHB8Tb 8Mll1IHTyllY pacceHHUll nnepen 
x) 

non na npoTonax, onpenenennyro cnenyroiiUIMH oopaaoM: 

+ -
T(z) = ~ [T (z) +T (z)) 

HanoMHHM ee ocnonnbie cnoncTna: 

rr± -Meao-

A, T(z)ronOMOp<jlna B KOMll119KCHOit ll1IOCKOCTH Z =·c.l +:iy 38 UCKIIIO'leHUeM llBYX 

paapeaon (Korna c.>E( -oo, -1) 

"' =t "'a=·±.. ~ M • 

B. T(z) =·T* (z* ). 

B. T(z)=-T(-z). 

H we:( 1, 00 ) ) B llBYX ll01IIOCOB B TO'lKBX 

r. HMeeT MeCTO ¢pyaccapOBCK09 orpaHB'leHHe 

I T ("' l I <c"' fn
2 

"' • 

A. lim 1/T(c.>+iO)=.O_. 
c.l-+00 

nocnennee CBOnCTBO HB1IlleTCH Jl008BO'lHblM npe!lll0110)KGHJieM, HMeiOWI!M 'lUCTO 

<jlH3U'leCKHit·xapaKTep, 

AoKa)KeM celtqac cnenyromyro TeopeMY: 

Bcerna cymecTnyiOT T8KHe nne TO'lKH z =·± a , naxonHWnecu na oTpeaKe ( -w
8

, 0 
8

} 

HIIH H8 MHHMOi! OCH, B KOTOpbiX T ( t; 8 ) =- T (1) =· T* (1) teCnH BbtnDnHHIOTCH npe!lll0110)1{Ei-

HHH A-A. 

A OK838T91IbCTBO: 

Orpann'lennH r nocTaTo'lno, 'lTOObl nanuc.aTb nncnepcuonnyro ljlopMY1IY nnH T ( z) 

c nnyMH Bbl'lHTaniiHMH. OTcrona, B cuny onTnqecKon TeopeMbi (l),nerKo ynuneTb, 'ITO 

T(u=·z 2 ) HBIIHeTCH H- <jlynKnuelt feprnona H ll03TOMY He MO>KeT ObiTb T(z)=T*(z) 

ll1IH c.>y•lfl • nocKO/IbKY T(z) nemecTnenna TOnbKO na OTpe3Ke wE( -1,1) n na MHH-

Molt OCH, T8M H HllllO UCK8Tb TO'lKH :!:_ a , 

Ecnn T (0) ~ T (1) , TO OHH H8XOJlHTCSI Hll 0Tpe3Ke ( -c.>
8

, •w
8 

) B npOTHBOll01IO)KH0M 

cn_y'lae MBIIMOi! OCH, nerKO B 3TOM yoe)lHTbCSI, eCIIII oopaTHTb BHUManue Ha TO, 'ITO 

x) /12/ 
Oooanaqenust y nac TaKue, KBK B paooTe. neMaHa • 

4 

dT(iy) < 0 
dy 

ll1IH y >: 0 , 

OTKYllB BbiTeKaeT cywecTBOBBHHe KOHe'lHOro 'li!C118 OCOOeHHOCTelt ¢yHKrtHH 

B.nepxnen nonynnocKocTu. 

TaK KaK 

na T<t>n nonyqaeM 

lim 
lzl-too 

OTKY1l8 

lim f(c.> +io) =·0, 

"' .. 00 

t(z) =·0, lm z > 0, 

lim T(iy) =-.., , 
y .... 

1/ T(z) a t(z) 

npn T (0) ~ T (1) 3TO JlOK83biB89T Hawy TeopeMY• nepeAlleM Tenepb K HBWHM OCHOBHblM 

BbiBO]l8M, 

PacCMOTpHM ¢yuxnuro 

F (z)' = 

u npennono)KnM, 'l'!'O 

a) lim F ("' +. io ) canst 
w .. 1 

Ill 

T(z)- T(l) 

yz2...1 

b , 

2 2 
z - "'n 

z2- a2 

ua y~nonnH nemecTnennocTn B BbiTeKaeT Torna cymecTnonanne cnenyromero npenena 

lim F ( w -:' io ) =· const =·c. 
c.> .. 1 

o) ¢>ynKrtHH F(z) orpanu'lena BOnU3H TO'lKH Z= 1 • Torna U3 TeopeMbi nunne-

n!!¢ax), y'lHTbiBBH ycnouug B u B nonyqaeM 

b=·c=-•b* =·_j_ u· (1) 4fT tot . 

1-
2 

c.>u 

1 - a2 

TaKHM o6paaoM, 38 HCK1IIO'leHHeM 7 ~biTb MO)KeT7 TO'lKB 

orpanu'lena no ncen Z -nnOCKOCTB. 

Z=·oo , ¢yHKUBSI 

F (z) - o6nanlileT em~ OllHHM BB)I{HbiM CBOilCTBOM: 3H8'l9BHSI Im F(z) 

(3) 

F (z) oyneT 

na paape-

aax HBIIHJOTCH.·HeqTpnnaTeill.~biMB, 3To o6cTOHTeJJhCTno cblrpaeT cywecTneHByJO pOJlb 

n nallbnenweM. 

x) 
¢>opMyRHpOBKy 3TOii TeopeMbl MOlKIIO naiiTB B pa60Te ~eliHMllHll/7/ , npli1IO)Ke-

nne 1, TeopeMa Ill • 
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BpeMeaao npennonolKBM, 'ITO 

lim F ( c.> +· io ) =· 0 •. (4) 
(<) .... 

CnenyH MeliMaay, oTo6paauM nnocJtocn. z aa nnocKOCTb F(z) • MolKeT nu F(z) 

HMeT& aa paapeaax TDKOe noneneHHe, KaK aTo noKaaaao aa puc. 1? 

Jm F(c.u) 

F(oo) Re F(w) 

p H C. 

Ha rrA .llllH <jlyHK.IlHH F1 (z)= F(z)- I' Mb! nony'IHllH 6bl TOrna, 'ITO 'IHCllO 

nomocon F1 ( z) panna, no Kpai\Hel1 Mepe, .llnyM, noCKOllbKy HH.Il9KC TO'IKH I' 

OTHOCHTBnbHO KpiiDOii paneu - 2 ( Kpunyro r B cuny nepeKpeCTHOH CUMM9TpHII o5xo-

llliM ADO pa3a). TaK KBK F( z) perynsrpna, MLt npuxonnM K Bhlnony, 'ITO Re F (c.>+io) l!e 

MolKeT 6biTb nono>t<l!Tenhnoii nnll c.>~ ( 1, "" l , ecnu n aToll o6nacTn auepnm ona ue MeH!I-. 

eT cnoero 3HaKa. 

l 6 

l 
·~ 

' ,c) 

! 
\ 
I 

i 

i 
I 

.11' 
;:~~ 
A 

::...:_ 

rionTopsrll Harm paccyliQleHnsr, MOlKHO noKaaan., 'ITO nonenenne F(c.>) , npencTannea-

aoe HD puc. 2, TOlKe SIBJISieTCSI Hen03MOlKHbiM. 

Jm F(~) 

F(oo) ReF(w) 

p H C • 2 

Ha-aa cnoeJl nenpepbtBHOCTII Re F(c.>l ae MolKeT nMeTb 6ecKoHe'laoro 'lncna ayneJl aa 

nro6oM KOHe'IHOM OTpeaKe nemecTneaaoll ocn. rioaToMy ecTecTneaao npocnennTb 3a none-

neaneM ReF (c.> ) npH liJ ..... oo • 0Ka3htnaeTcsr, 'ITO, nellcTnnTen&ao, Re ·F(c.>) a acnMnTo-

TH'IeCKoll o6nacTn aneprun MOJKeT MeiUITb cnoll aaaK 5ecKoaeqaoe qacno paa, Korna F (c.>) 

uMeeT noneneHae, npencTanneaaoe na pnc. 3, T.e. Korna y nac noHBnsreTcn 5ecKoHe'IHOe 

'IHCJIO neTellb ('IT06bl' He yCJIOlKHHTb KapTHHLI, Mbl nOK83SJIH TOJlbKO OTpS>:<eHHe F(c.>+io) 

.llJlSI c.> >1) • 

/13/ -
Henanno nosrnJIIIJIOCb pa6oTa renepa H np. ' B KOTOpoll paCCMDTpHnaiOTCSI KOMnJieKC-

Hble nuarpaMMLt nnSI kcM TcM" r/>(kcAl • Onu O'leHb yno6nbt nnn ucczmnonannn_ peaoaaac_c;>B: 

KSlK.IlLIH 113 HHX .ll0JllK9ll B rp -nJIOCKOCTH OTpa:>KBTCH IIM9IIHO B Bll.ll9 npe.llCTSDJlBHHOll HBMH 

nLrwe neTnH~l 4/x) 

x) rio Kpa:iuell Mepe, n o6naCTH ue O'leHb BLICOKHX aneprnll. 
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:Jm F(c.v) 

~ ........ 

f(oo) ReF(c.l) 

pH C, 3 

nocKOJibKY BblpaJKeHBSI 
x) 

T(k )/k HHB8pB8HTHbi , T,e, 

T(k )lk =· T
0

M(k 0 J I kcM' 

• 6onbruue• pe aosauchJ, uaaepuoe, 6ynyT oTpall<aTbCSI yxaaaHHhJM o6paaoM B nnoCKOCTH F (cu) , 

_CnenyeT o6p8THTb BHHMSHBe H8 T_O, 'ITO B03MOll<eH TSKOH CJJy'lail, Korns KOIIH'IeCTBO JJe

Tellb 6eCKOHe'IHOe, HO HH 0JlH8 H3 HHX He 38TparHB8eT_ MHHMOH OCH ( lm F (cu)) ., 

PeaJOMHpyg, MOJKeM cxaaaTb cneny10mee: ecnu ReF (cu) B $H3H'IeCKOH 06JJ8CTH 

3Hepruu He MeHSieT Caoero 3H8K8 6eCKOHe'IHOe 'IBCJIO pa3 H HMeeT M9CTO (4), TO AJISI 

acuMJJTOTH'Iecxux 3HS'Iesull aueprull ReF (cu + io) 6yneT 0TpHII8TellbHOJI, 

x) . 
kct.t BhlpaJKaeTCSI 'lepea k cnenyJOmHM . o6paaoM: 

k = k I ( 1 + 2w I M + 1 I M 
2 )~ CM . 

8 

npu 

lim liF ( w + :io ) = 0 • 
(U-+00 (5) 

auanorn'IHhiM o6paaoM aaxnJO'ISeM : 

a) Re F (w+io) AJIH cu >, 1 He MOJKeT 6biTb TOIIbKO OTpHU8T9JlbHOil; 

"' 

6) MeHHSI enol! anax KOHa'IHOe qucno pas, ReF (w +io) B acnMnToTn'lecxoil o6nE>.cTn 

6y,neT IIOJIOlKI!TeJibHOll, 

IV 

/9/ 
C $li3H'I9CKOil TO'IKI! 3peHI!SI H8H6onee liHTepeCHhiM KalKeTCSI CJJY'ISf<, KOr,na 

HMeSI B BHJlY 

Jim 
(U-+00 

F (w +:io) =·const= _L_ a ( oo). 
4rr tot 

/1.8/ 
3KCnepHMeHT8JJbHble ,[l8HHhle ' eCTeCTBeHHO npeAJJOJIOJKHTb 

1-~ a (1) < a· (oo) , 
1- a 2 tot tot 

Cpaay MOJKHO cxaaaTb, 'ITO B 3TOM cny'lae Re F (w + io) AJIH w>l He MOJKeT 6b!Tb TOJJb-

KO oTpnuaTeJJbHoll, HO.B ocTallbHOM KapTnHa CIIJJbHO ycnoJKHSieTcs, KpoMe neTeJib 1MolKeT 

IIOS!BHTCSI eme 6eCKOH9'1HOe 'lliCJJO 'yJJIITOK' ( CM, pliC, 4: 3AeCb OIISITh JJOK838Hhl TOJibKO 

3Ha'laHBst F(w+io) ) npn w>l • He HCKJJJO'IaeTCH TaKJKe TSKoe noaenesue F(cu} sa 

paapeaax, KOTOpoe JJOK838HO H8 puc, 5, XOTSI TPYAHO JJOHSITb, OTKy,na 6epeTCSI 6eCKOHe'IH09 

'lncno ocunnniDJnli Re F(w) , Kor.na Im F(w} npn 6onhmnx aHeprnHx MOHOTOHHO nanaeT 

HJJH paCTeT, 

neTJJH H YJJHTKH xapaKTepuayJOTCSI OCUHJIJISIUHSIMH 

HO JJOSIBJJHeTCH ,npyroe o6cToHTeJJbCTBO, HHAeKc TO'IKH 

a (w) 
tot 

- Ha puc. 5 aToro HaT, 

,.,. OTHOCliT9JibHO KpHBOii r 

panes syn10, T.e. ¢YHKIIHH F ( z)- fL HMeeT 0AHH8KOB09 'IHCJIO Hynel!: H JJOJIJOCOB, 

TaKHM o6pa30M, ecnu y,nacTcst .noxaaaTb (uanpuMep, npu noMomu .nncnepcnoHHhiX cooTHo-

meHnli), 'ITO AJJH Im z =f.Q cymaCTByJOT TO'IKH, B KOTOphiX F(z)=·fl. , TO, CJJeAOBSTeJib-

HO, axcnepuMaHTSJJbHble 3HS'IeHHH Re F(w) u Im F(w) He MOryT p8CJJOJJ8r8TbCSI TSK, KSK 

JJOK838HO H8 pHC, 5, 3TOT $8KT MOJKeT HM9Tb H9KOe OTHOWeHHe K JJOHCK8M Bh!SICH9HHSI 

_15/ 
p8CXOlKUeHHH , JJOSIBHBWliXCSI B JJOCJJe)lHee BpeMSI M9lKAY 3KCnepHM9HT8JibHbiMH H TeopeTH-

+ + 2 /13/ 
'19CKHMH 3H8'19HHSIMH ( o- I A-) • nhiT8SICb 06'bstCHHTb 3TH pacxoJKAeHHSI, renep H up. 

. ± 
He HCKJJJO'ISJOT B03MOJKHOCTH, 'ITO B aCHMJJTOTH'IeCKOli o6nacTn aseprnn D (w) 6y.nyT 

npnHnMaTb nonoJKnTeJJbHbie asaqesnst. CymecTnoaanne ',.,. -To'leK' 

T8KOrO JJOaeneHHSI 3Tl!X 4lYHKUllii, 

9 
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-:Jm F('-'l) 

Re FCcu) 

pH C, 5, 

n H T e p ·a T y p a 
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