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· B. nocneAHee apeMu O'lem. MHoro BHHM8HBH YAenueTCu 38.1UllD'leHHHM, BhiTeJtaJOIIUIM 

H3 OCHOBHhiX DpHHUHDOB ltB8ijTOBOI! TGOpHH DGnHfH HX Cp8BH8HHIO C 8ltCDepHM8HTOM, 

Ocooeuuo Tlll8Teru.uo cpaBHBB8JOTCH axcnepuMeHTaJibHhle ll8HHhle, nony'leHHhle 

)lnSI BGIJleCTBGHHhiX '18CTel! 8MDnHTyJlbl paCCGHHHH, CO 3H8'18HHHMH 9THX BGIIH'IHH, BhiT9K810-

/}/ 
lllHMH H3 )lHCnepCHOHHblX COOTHOIIlSHBJ! , 

/2/ 
PasnH'IHLtMH aaTopaMH YK83h1Banocb , 'ITO npu 6oru.mux aueprusx ua6nJOAaeTcs 

H8lt08 paCXOlK)leHHe MGlK)ly T80pGTH'l8CKHMH H SKCnepHMGHT8JlbHhiMH 3H8'l8HHHMH OTHOIIle

HHJ! ReT(s,O) /1m T(a,O) J;~nll '"'P H p-p pacceHHHH, 3TH BO!!pOChl paeCM8TpHBMHCb 

C TeopeTH'leCKOJ! TO'IKH 3p8BHH B p800T8X Xypu H KHHOWHTa/
3/, 8 TaKme Oneceua/4 / 

/5/ 
H 8BTOp8 , npeJlDOnaras 

lim T( s,O) Is a· ronst •·c, (1) 
8.. .. 

/6/ 
noryuoa u llP· , onupaucb ua TeopeMY ct>parMeua-nuH)lene<j>a (11aru.me Tct>n) npumnu 

It BhiBO)ly, 'ITO c a-c• • T.e. nony'IHIIH )lH<jlpaKUUOHHYIO K8pTHHY~ B YK838HHhiX paooTax 

DOnOmHTGJibHOCTb MHHMOA '18CTH 8MDnHTyAhl paCCGIIHHH BDepe)l B <jlH3H'l8CJtOI! o6naCTH 

auepruu H8'1HH88T urpaTb Cylll&CTBGHHYIO ponb, Cne)ly8T OopaTHTb BHHM8HHG H8 TO, 'ITO 

aTOT ¢aKT a cny'lae aMnnHTYilhi T 0 
(k:!) ( o6oaua'leuuu u coKpameHBs y aac Taxue >Ke, 

/.7/ . fl> ~) 
K8K H B paooTe neM8U8 ) HHK81t He OTpamaeTCH H8 3H8'19HHHX Re (k ( B <jlHaH'le-

. /7/ 
CKOI! o6n8CTH aueprHH), nony'l&HHLIX H3 )lHCDepCHOUHhiX COOTHOWGHBI!0 DOCKOnbJtY ( CM, ) 

Pf dk' =0 
0 k 12- k 2 

TaKHM o6pa3oM, yMem.mas nonuoe ce'leuue ua nro6yro noCTOHHHyro, Mhl uuxaK ue 
(I) 2 

BniiHGM H8 Re T (k ) -nenii'IIIHY uenocpe)lCTBeH1fO Cp8BHHB8101IlYIOCII C 9KCnepUM8HTOM, 

noaTOMY cne11yeT HCK8Tb llpyrux nyTel!, B KOTOphiX ycnoBUe YHHT8pHOCTH (ODTH'l8Cit8H 

TeopeMa) 

A(k) = _k_ u· (k ) > 0, · k >: 0 
41T to\ (2) 

uaxo)li!T 6onee ecTecTaeuuoe oTpameuue, HeKOTOphle aoauuxaromue ua-aa aToro ycnoauu 

orp8HH'l8HHSI H8 DOB8Jl9HIIe 8MDnBTYilhl paCCGIIHHH npB~G)lGHLI B 0030pHOl! paoOTe 

KuuowuT/
81 . 
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/9/ /10/ 
B nocnaAHaa BpaMSI nlKllHOM H MapTWOM C OABOI! CTOpOBbi H aBTOpOM , C 

Aprrol!, oblno AOK838H01 'ITO Bap8B8BCTBO (2) B8Kn8AbiB88T AOBonbBO CRnbBOa orpaBR'I&

BRa Ba CKOpOCTb 1DbiBABBSI aMnnHTrAbi paccerumsr anepeA. B noKaru.uoi! T90pBR nons, ona• 

Ill/ 
ronapsr 'l'OM1 lKa HepaaeacTB1 (2), 'l'eopeMa KapneMaHa npHHHMaaT ocooeHHO npocTol! 

/12/ . 
BBA 

/13/ /14/ 
B nocneABee apeMsr nOHBHniiCb paooTbi XrPH H KHuomH'l'a u MapTsHa , B Ko-

TOpbiX nOn1'18Hbi HOBbie npABHna C1MM, npu BbiBOAe STliX 

{2) onHTh urpaaT crmecTBeueyiO ponb. 

npaBun onTli'18CKasr TeopeMa 

B BSCTOlUilall paoOTe Mbi ABJlliM Aprroe AOK838TanbCTBO npaBlln1 C1MM, OTnH'I8IOWe

M1C!I cpOpMOl! OT nonrqeHHbiX BbiWe1KA31\BHbiMll. d~TOpaMH, nanhwe, ll011b31!1Cb p831nbT8-

TaMH neMaHa ll Map'l'sHa, noKalKeM, 'ITO 

a· (oo) ~a (k=·O) 
tot tot 

u T(k=O)~O. 

II 

KaK oobt'IHO, paaH onp.eaeneHHOCTH pacCMOTpliM 
+ 

CliMM8Tpll30B8BHYIO AMilnliTYA1 

pacceRHHH anepea "- -Me30HOB Ha npoToHax: 

T(z) =·Y.o [T+(z) + T-(z) L 

H3 ycnoBHH MHKponpu'IHHHOCTH ann lm z > 0 

YqaTbiBaH, 'ITO npu 

Ha T(«J) nonyqaaM 

I T ( z) I < A exp (£ I zl ) , 
/16/ 

ooru.mux sHeprusx 

IT(«J)j<:C«J 2 fn 2 

/3/ 
orpaHH'ICHHe 

IT<"'> I< c "'2-s. 

/15/ 
cneayeT 

A,,E> 0. 

"' . 

(3) 

(4) 

ecnu aMnnliT1AA T(«J}. ann "' .. oo He CTaHOBHTC!I 'IHCTO BeWOCTBeBBOll, HepaBaHCTBO 

(4) B cuny T4>n (KoTopas npuMeBHMa, nocKoru.Ky HMeeT MecTo orpaHH'IeHue (3)) Bbinon

HHaTcs BO Beall aepxae~ nonynnocKocTu, u nosTOMY 

2 2 00 

t(z)=T(z) __ f_~ _1_'i".T(1)+:_!_(z2- 1 )J dx x A(x) 
M z2-•«J;1- "'a " dx2-1 )(x2- z2) 

(5) 

TAK KaK 

T(z) =·T (-z) 
(6) 

ll 
T(z) = T* (z*). (7) 

4' 

L 
' ~ 
1 l

,. 
; 

lh 
(~ 
I 

If 
l'~ . ,. 

,I 

~ 

HulKe oyaeM C'IHTaTb, 'ITO 

lim 1 I t ( "' + :io) = 0 • 
(B) "' .... 

.HansaTCH 0'18BHAHbiM, 'ITO t( 1) =·T( 1) >:t(O) u aa OTpa3Ke (0,1) t'l:·x)> 0 , A HS MHOMOII 

.ocu t; (iy )< 0 ana y>·o. 

3Ha'laBRs tO) u t(O) MoryT «5biTb pacnonolKaHbi cnenyiOWHM oopa30M 

ar tO) >0, t(O) >:o B) t0)=.0, t(O)<O; 

IS) t(1)>:0, t(O)~O r) t(1) <0, ·t(O) < 0. 

ll 001\BflHH lt cpyHKD;llll t ( Z) COOTBeTCTBYJOmyiO KOHCTABT1 a>O , cny'lau a) u r) 

acerna CMOlK8M CBeCTll K a) B IS), KOTOpbia B CBOIO O'lapanb, C uamel! TO'IKB 3p8HBH ,oKA

lKYTCH paBHOCBilbHbiMB, nosTOM1 6yneM paCCMaTpUBBTb TOnbKO Cny'lall a), 

nollb3YSICb T4>n,nerKO APK83STb Tenepb, '1To 1«5naroaaps ycnOBB!IM (2) B (B) 1 t( z) 

liMa aT ABA Hyns HA MBRMOI! OCll B TO'IKa:X _!. i a , TAK KAK t; { i Y ) < 0 nn !1 y > 0 • 

nosTOM1 tPYBKD;B!I 

[~ -~ 1/z~=lf!(z) 
z +: a a 

ofinAAaeT BCeMH OCHOBHbiMR CaOiiCTBaMR tPYHKIIllll T (z) , T,e, BM88T M9CTO nepeKpeCTHAH 

CHMMaTpBH (6), ycnOBila BaiilaCTBeHHOCTil (7), auanHTil'IHOCTb BO BCell ltOMilne:KCHOI! nnoc

KOCTH 3a HCKfliO'IeHB9M ABYX pa3pe30B1 nonOJKllTallbHOCTb MBRMOI! qaCTH B tPR3H'IeCKOl! of5-

naCTH auepruu etc. · , npH'I9M 

lim 1{1( "' + io ) =·0 
"' .... 

C COOTBeTCTBYIOIIlell CKOpOCTbiO, 

naru.me HAM oyneT !Sonee yllOOHO paooTaTb B nepeMaHHOll 

HHH tPyHKD;Hll), 

Cpa3y BHAHO, 'ITO cpyHKD;HH 

u 
</> ( u) = ., ( u, ) 

2 
u=z 

(9) 

(He MeHHH H83B8-

HBfl!leTCH 8H8nJITli'IHOll BO BCel! U -nnOCKOCTll, 38 liCltfliO'IeBRaM pa3pe3a u e < 1, .. l 

KpOME" STOro l 

1. <f>(l) = 0; 

2, lm </>(u+io)>O AnH 

3. lm</>'{u+i0)>0 nns 

u E{l, .. ); 
x} 

u > 1 ; 

x) 

x) CnencTBHH onTH'IeCKoll TeopeMbt {2). 
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~ c 
4. ¢ (u) =-¢• (u*) ·( ¢yruuuur ( u- 1) onpenenena Tax, uo ona II MeeT paapea OT 1 

~ . 
AO 00 H Ha BapXHell: 'laCTH paapeaa ( u -1) B91UQCTB911Ba B nonoX<BTenLHa) • np11 D ',;. u* H 

u-ooo,cp(u) orp&HII'l9Hae 3TO CBOll:CTBO cf>(u) nepeHOCIITCH II H& OCTanhHbiQ 3Ha'leHHH 

u (Tez>n). 3na'l9HIIH lm cf>(ut,:io) Dpll u -o 00 cymeCTByJOT, HBnHJOTCH nonOlKliTS/Ib

Hblllm B CHnY CBOll:CTB 2) H 3) II O.ri.BHaXOBble IJOSTOMy OT05p1UK9HIIH cp(u) Ha BapXHell: 

II HH:atHell: 'laCTHX paapeaa U E (1 o 00 ) MOryT B9CTH ce()g TOllhXO Tax, Xalt STO npe.~teTSB-

neHO Jl& puc. 1. 

~ Jm cp(u.) 

<1'(1) Re cp(u_) 

pH c. 

llell:CTBHT9llhH01 nyCTh BMQCTO KpHBOll: xpnaan ,.. (puc, 2) npencTaanneT 

UOBSAel!lle </>( U) na paapeae, 

6 

Jm -<PCu.) 

Re4>Cu.) 

pH C • 2 

Torna HHAexc TO'IXH ri· OTHOCHT9/IbHO XpBBOll: f.l paBHIIeTCH - 1 H WHI:AHH 

cp( U) -ri· AOnJKHa HM9Tb UO Kpall:nell: Mepe OAHH nonJOc, 'ITO HQMQ)tneHHO BblTeXaeT H3 XOpo
/17/ 

wo naaecTnoro npunnnna apryMenTa 

N-P=ho/112rr. (10) 

Taxoe 3aKnJO'l9HHe, XOHa'lHO, npOTHBOpa'lliT peryngpHOCTH </>(u) 1 ll noaTOMy 

Re ¢(u+:io) > 0, u> 1,. 

T.e. 
1 

co ':3 , 2 
f dcu Re t ( c:u · ) 

c:u'.2( c:u'.2+:a 2) (c:u'-2 -1)~ 

npu cu.>· 1, 

t(O) > 2 --r arctg y c:u2 _ 1 
a 

7 
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.. 
.. 
' 

(1 
I 

.!li 

i 
u 

HepaaeuCTBo (12) SBIIHeTCR AHanorou npaaun cyMMj uonylJaBJD>l1 Xypu u KuaomuTA 

u MapTaHOM, B 'I:ACTHOCTK, STBM uocni!AD:BM 15uno AO!ta.34HO, 'ITO 
(<) 2 

dca'2 Ret(ca'~-t(1) 
(cu'2_ 1 ) a12 r >. 0 • 

OTJtyAa vocne npocToA aaMeuu nepeMeuaux nony'l:aeM 

f _2L [ Re t (k 
2

) - t(O) ], :i 0 • 
0 k 2 

B HepaBeHCTBaX, ltAit (12) TA!t B (13),ueT BHTerpxpOBAHBSI IIO ae¢nau'l:ecltOfi "OOllaCTB 

suepruu, 

III 

(13) 

(14) 

Kax Mbi yJKe yxaauaanu, ua ·T<Jin BI>ITexaeT c =·-·c* =--hu·(oo) 

UOIIOlKBTb, 'ITO 

, ecnu upeA-

lim T (ca +:io)/c.>=-c. 
(1) ., .... 

noxa iiuKoM~" ue ynanocb cTporo noKa~aTb, 'ITO c ,f,O , Ooi>I'IHO C'IBTAeTCSI0 'ITO SKCUe-

pnMeHTAI!hHI>Ie AaHHhie_ a o6nacTu BI>ICOKHX saepruA ):laiOT xopomee o6ocuoaauae AilS! TaKo

ro yTBeplKneHBH. 

HaJKe Mbi caHJKeM aua'l:euue ':o\0.) co 3D:a'leHHeM 17iot (1) u AOKalKeM cne):lyromee 

uepaaeucTBO ~ 
17;.,t (oo) • ., 17~ot (1) • 

(15) 
171 x) 

B paooTe neMaHa 6uno BbiBe):leHO Talt H83biBaeMoe o6paTHOe upasano cyMM 

8 r~ [ Re t(k 2
)- t(O) I =0' (oo) -·0' (k =0 ). 

0 kll tot tot 

(16) 

Cpaauasan cjlopMynbt (14) a (16) uonyqaeM acxoMoe uepaseuCTBO (15), B pa60Te renepa 
Ill 

B Ap, npHHBMSBTCSI O'tot (0) =· 3.7 mb • 

HaM XOTenocb Obi o6paTBTb BHBJ..!:AHBB eme Ha O):I.HH cjlaKT. nycTb T (1) < 0 ; TOr A a 

cjlyD:KIIHSI t(z) &He pa3p930B HQ BMeeT HHKSKHX nynefi B cjlyHitiiHSI 

h(z) =·- 1 I t(z) 

Oona):laeT BCeMH OCHOBHI>IMB CBOfiCTBaMH t(z). 

x) Hama cjlyuKnBn t( z) ue BMeeT nonrocnoro 'lneua. 

8 

OopaTHaSI ABcnepcuouuas cjlopMyna AIIH t ( z) 171 
BMeeT CliElAYIOmHA BHA ! 

Im (k) 

k I iCk > 1• 
1 

41T 
O'~ot( 0) 

I t co> 1 2 

Cosepman upene/lbHhlfi nepexoA npu "' -+ .. 

--;;;-
O'iot (0) - 2 00 dk 

I i co> I :~ - -;- f ~ 

dk' 2 [Re h (k 2
)- h(O)I• 

k 3 (k'-~. k 2 ) 

k2 
{, ,. 

, uony'laeM 

Re h (k 
2 

) - h (0) ], , 

2 
B npOTHBOpe'laB C HepaseHCTBOM (14) Jl/IH cjlyaxnaa h(k ) , ecnu,KOHe'lHO, 

H npe):lel!hHbii!; nepexon SB/IHeTCH saKOHHbiM, TaKBM oopaaoM ' 

T (1) ~ 0 

T,e, ua SI3b!KB JlliBH pacceSIRBSI 

a,1 + 2 a 8 ~ 0. 

(17) 

u· (0) ..; 0 
tot 

B 381t/IIO'leHae SBTOp Bb!paiKaeT acKpeHHIOIO onaro):lapHOCTb H. KaenaHbCKOMY. H. T. To

noposy H E. CpeAHHBe aa uoneauyro AacKyccaro a o6cy)K):IeHB£I uony'leHHbiX pe3yllbTaTos, 
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