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§l.Bse.oeHHe 

B CBSI3H c H3y'leHHeM acHMIITOTH'IeCKoro nose.oeHHSI aMnnHTY.llbl pacceHHHSI npH 6onbWHx 

9HeprHSIX H nony'leHHeM CBSI38HHbiX COCTOSIHHA B paMKax TeOpHH B03MyWeHHll B IIOCne.oHee Bpe

MSI OC06eHHO 060CTpHnCSI HHTepec K 8CHMIITOTHKe .OHarpaMM <t>eftHMaHa, KOr.Oa O.OHS H3 nepe

MeHHbiX (aHeprHSI HnH nepe.oaqa HMnynbCa) Mlloro 6onbwe scex ocTanbHbiX. 3HaHHe aCHMIITo-

/1 2/ 
THKH paBHO He06XO.llHMO KSK npH 'peHOpMMH38UHOHHOJl H.OeonorHH' ; TaK H 1IpH 1IpSIMOM 

/3 45/ 
CyMMHpOBSHHH HeKOTOpbiX KnaCCOB .OHarpaMM ' 

1 
• 0HO TSK)Ke MO)KeT 6b1Tb none3HO H 1IpH 

161 
IIOTeHUHMbHOM IIO.OXO.Oe K SMIInHTy.Oe pacCeSIHHSI B TeOpHH IIOnH 1 H B006We, IIOKa Mbl He 

HMeeM .opyrHX MeTO.llCB B TeOpHH IIOnH, KpOMe TeOpHH B03MYW~HHJl, 3H8HHe SCHMIITOTHK.H .llHa

rp&MM MO)KeT OKSSaTb 60nbWYIO ycnyry. TaKHM o6pa30M1 Mbl npHXO.llHM K MaTeMaTH'IeCKH .ao

BOnbHO HHTepeCHOJl 38.lla'le: KSK 110 TOIIOnOrH'IeCKOJl CTpyKType rpa~a MO)KHO onpe.aenBTb ero 

SCHMIITOTHKy • .[lng HeKOTOpbiX KnaCCOB rpa~OB ~Ta 38.118'18 61>In8 peweHa B pa6oTax13•4 • 51 ~ 
B HSCTOSIWell pa6oTe paapa60T8H MeTO.ll HSXO)K.lleHHSI SCHMIITOTHKH .llnSI ni06biX CXO.llSIWHXCSI 

H HeKoToporo Knacca pacxo.aHWHXCH .aHarpaMM <t>ellHMaHa. O.aHaKo see paccMoTpeHHSI nposo.,. 

llSITCSI TOnbKO .llnSI CKanHpHbiX 'ISCTHU. CnHHOpHbiM 'ISCTHUSM Mbl Ha.aeeMCSI IIOCBSITHTb OllHY H3 

cne.ayiOWHX pa6oT. 

171 
B a - npe.llCTasneHHH K8)K.ll0MY rpa~y <t>ellHMaHa IIOpSI.OKa n COOTBeTCTB)'eT Bblpa)KeHHe 

n-1 f 
~ = gn_.(_·..;;c1.._) __ ..;;..i __ 

(417 Jn-2 

v=1 

n •1 

exp I i~ 
l,lr=t 

2 
av ( mv - i8) 1, 

Au,(a) 
A (a) ( 1.1) 

r.ae f - 'IHCno nHHHll, p1 - BHeWHHJl HMnynbC 1 BXO.llSIWHft B -TyiO sepwHHY, a MaTpaua 

tl. '" 
-1 f 
) = ~ - 1- £IV £leV 

v=1 ay 
i, k = 1, 2 ••• n -1 

1 
( 1.2). 

£ iv - M8TpHU8 HHUH.lleHTHOCTH rpa~a, T.e. MaTpHU81 KOTOpag IIOCne 1IpOH3BOnbHOI OpHeHTSUHH 

nHHHI rpa~a HMeeT BH.ll: 

£• = 
lV ... 

_ { 11 ecnH nHHHSI V 

- 1
1

ecnH nHHHSI V 

0 
1 

ecnH nHHHSI v 

Ha ( 1.2) O'leBH.llHO, 'ITO 

A = det 

BbiXO.OHT H3 BepWHHbl i 

BXO.llHT B BepWHHY i r 

He HHUH.lleHTHa BepWHHe i ' 

fJ. = v 
1 

ay 

3 

( 1.3) 
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a 

p+q e 
~ = (-) det I~ pq 

i=1,2 ... p-1, p+1 ... n-1 
~~~ f kll I fiJI 

II= I k = 1,2 .•. q-1, q + 1, ... n -1 • 

npoH3BeLieM 3aMeHy 

a -+>..a • 
II II 

HHTerpHpyR Terrepb no >.. H BBOLIR 0603HaqeHHR 

f 
D(a) =~(a) II a

11 
, 

rronyqHM 

t "' g" (2n- f -2)! 
( 4rr Jn-2 

II= I 

00 f 
J II da11 
0 V=t 

f 
d=~ IIa, 

lk lk II 
II= I 

e 
8(1-~ ~) 

1=1 ! 

.. 

·~ p p -. v v 
I k V=l 

( 1.4) 

( 1.5) 

]2n-f-2 • 
(1.6) 

KaK y>Ke rOBOpHnOCb1 Mhl B LianbHeftweM 6yLieM paCCMaTpHBaTb B OCHOBHOM TOnbKO CXOLIRWHe

CR rpacpb!, y KOTOpb!X 2n -f - 2.::: 1 H OTCyTCTBYIOT UHKnhi
1 

COCTORi.uHe H3 LIBYX nHHHft, Pas-

Lien 2 ITOCBRWeH CBSI3H dik H D C TOrrOnOrHeft l'pacpa, B pasLiene 3 paCCMOTpeH BOrrpoc 

00 aCHMITTOTHKe H CBSI3H ee C TOITOnOrHelt rpacpa. 06wee rrpaBHnO HaXO>KLieHHSI aCHMITTOTHKH 

ITO TOrronorHH rpacpa LiaHo B pasLiene 4. TaM >Ke Mbl KOpOTKO KacaeMCSI aCHMITOTHKH HeKOTOpo

ro Knacca paCXOLIS!WHXCSI rp~cpOB. 8 KOHUe pa60Tbl rrpHBeLieHO HeCKOnbKO rrpHMepoa. 

§ 2. CaR3b KBaLipaTHqHoA cpopMbi c TononorHeA rpa¢a 

0cT8HOBHMCR CHSqana Ha HeKOTOpb!X ITOHSITHSIX H TeopeMaX H3 TeOpHH rpacpoa. 

noLI rpacpoM Mbl 6y,!leM ITOHHMaTb MHO>KeCTBO TOqeK (sepWHH rpacpa)
1 

COe.!lHHeHHblX nHHHSI

MH (pe6paMH). CTerreHb aepwHHhi - qHcno HHURaeHTHhrx eA nHHKeA. EcnH cTerreHb i -Toft 

BepWHHb! paSHa e,!lHHHUe, TO aepWHHa Ha3b!BaeTCSI BHCS!qeft. 

Uenb - nocne.!loaaTenbHOCTb pe6ep, npHqeM Haqano nocne.!lyJOIUero pe6pa coana.!lae1' c 

KOHUOM Upe.!lblLlYIUero. 

UHKn - 9TO uerrb C COBITaLISIOIUHMH HaqanbHOft H KOHeqHoft TOqKaMH, rrpHqeM HH O.!lHO 83 

peoep He BXOLIHT 8 UHKn .!lB8>KLibl. 

BCIO.!ly B LianbHeftweM Mbl oyLieM paCCMaTpHBaTb TOnbKO CBR3Hb!e rpacpb!
1 

T,e, TaKHe 

rpacpb!l nJOOhle .!lBe TOqKH KOTOpb!X MOryT 6b!Tb CBSI3aHbl UeiTb!O. 

CBSI3Hbllt ITO.!lrpacp rpacpa G , COLiep>KaiUHA ace ero aepWHHhl H He COLiep>KaiUHA 

UHKnoa1 HasoaeM .!lepe80M rpacpa G • QqeBH.!lH0 1 qTo BCSIKOe .!l~peao HMeeT He MeHee LlBYX 

BHCRqHx BepWHH, 

noLirpacp rpacpa G, nonyqeHHhr.A H3 .!lepeaa rpacpa y.!laneHHeM O.!lHoro Hs pe6ep, HasoaeM 2-

.!lepeBOM. QqeBH.!lHO, qTo 2 - .!lepeao COCTOHT H3 .!lBYX He CBSI3aHHbiX Me>KLIY C06oft KOMITOHeHT 
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( 1.5) 

(1.6) 

CXOllHIUHe-

HHll, Pas-

son poe 

ITTOTHKH 

HeKOTOpo-

ae:r c 

amHll 

llBYX 

30BeM 2-

OMITOHeHT 

-
Pe6pa, npH!raane:lKamHe aepesy ( 2.- JJ.epesy) , naaoBeM seTBHMH JJ.epesa ( 2- .llepesa), a 

ocTanhHbie pe5pa rpacpa G xopJJ.aMH JJ.epesa ( 2 - JJ.epesa). QqesH.llHO, 'ITO JJ.epeso coaep-

:lKHT n-1 seTBb, a 2-JJ.epeso n-2 no.ll ceqeHHeM rpacpa G Mbl 6y ll&M ITOHHMaTb 

COBOKyiTHOCTb TaKHX pe6ep rpacpa, CHSITHe KOTOpb!X pa3ll&RS!eT rpacp G Ha .llB& He CBSI3aHHhlX 

M&:lK.llY C06olt CBSI3Hb!X ITO.llrpacpa. QqeBH.llHO, 'ITO Ka:lK.llO& 2- ,llepeBO MO:lK&T 6b!Tb nonyqell) 

ceqeHHeM rpacpa G -:: nocne.llyJOWHM npespaweHHeM Ka:lK.lloA H3 qacTeA B JJ.epeso, 

nycTb E = ( lfv) - MaTpHua HHUH.lleHTHOCTH rpacpa G c n y3JtaMH H f pe6paMH. 

Y.llo6Ho aanHcaTb ee B BH.lle , r .ll& N = 11,2 ••• n I L =I 1,2 .•• f! npH STOM, S::JlH 

I 
ICN H ]CA, TOll o603HaqaeT ITO,llMaTpHUY MaTpHUb! E , nonyqeHHYIO Bbl'l&pKHSaHHeM 

Tex CTpOK H CTOJ16UOB, HOMepa KOTOpb!X He npHHa,llne:lKaT f H J 1COOTSeTCTBeHHO. 

PacCMOTpHM Tenepb rpacp G • y KOTOporo n ~ e • napy, o6paaosaHHYIO pe6paMH 11: 

f sepmHHaMH rpacpa G, H830SeM RHHeltHOlt KOHcpHrypauHelt .( OH8, S006We rOBOpH, He HSnHeTCSI 

L N 
rpacpOM). Elt COOTBe'!__<:TByeT KBa,llpaTHaSI MaTpHUa l L , KOTOpaH nonyqaeTCSI H3 l L Shl'lepKH-

S8HH&M n - e CTPJ>gJ Cnpase.llnHBa cne.llyJOwaH TeopeMa. 

TeopeMa 1. . EcnH nHH&ltHaH KOHcpHI'ypauHH coJJ.ep:lKHT JJ.yrH aeKoToporo UHKna, TO 

det t L = 0. 
L /~ 

C ITOMOWb!O T&OpeMbl. 1 MO:lKHO .llOK83aTb T&OpeMy. 2: Onpe,ll&RHTenb M8TpHUhl l I 

r,lle I - COSOKYITHOCTb n • 1 HOMepoS CTpOK (fCI/ ); a J - COBOKfiTHOCTb n-1 HOMepOS 

N 
CTon6nos ( ]CL ) , paseH + 1 HRH -1 TOr,lla H TORbKO TOr,lla, KOr.lla ll COOTSeTCTSf&T ,ll&-

pesy rpacpa G 1 11: paseH HynJO B npoTHSHOM cnyqE!e. 

K 
AHanorH'IHb!M o6pa30M Mhl .llOKa:lKeM T&OpeMy 3; cmpe.ll&RHTenb MaTpHUbl l M , r JJ.e 

K = N'l p,ql , a M - cosoKynHocTb n- 2 HoMepos cTon6uos ( MCL ) 1 pasea +1 HnH -1 
N 

TOr.lla H TORbKO TOr.lla, KOr,lla l M COOTB&TCTSyeT 2- ,llepesy C sepWHHSMH P II: q 1 npH-

Halln&:lKaWHM KOMITOHeHTaM 2-.llepesa
1 

H paseH HynJO S npOTH.SHOM CJiy'lae, 

0 N 1 • nycTb lM. onpeJJ.enHeT 2-JJ.epeso rpacpa • Mb! 6y,lleM H3M&HS!Tb HyMepaUHIO sep-

WHH 11: pe6ep
1 

'ITO H3MeHHeT TOnbKO aHaK onpe.llenHTenH (nOCKOnhKY STO COOTBeTCTSyeT nepecTaHos-

Ke CTpOK II: CTOn6UOS BoaMo:lKHbi .llBa cnyqaH. 

a) BepwHHbi p H q HaxO,llSITCSI S O.llHOit KOMITOHeHTe ( CKa:lKeM, S TOit 1 nopH.llOK KOTOpoA 

n-k ), 0603Ha'IHM TOr.lla O.llHY 11:3 SHCSI'IHX sepwHH .llpyroro ,llepesa. qepea 1 H HHUH.lleHTHOe 

eA pe6po -TO:lKe qepe3 1. Y ,llanHB HX 
1 

OITS!Tb Hall.lleM SHCSI'IYIO sepWHHY H HHUH,lleHTHOe eA pe6po, 

KOTOphlM npHITHW&M HOM&p 2
1 

II: T,,ll, nocne,llHSIH ic -TaSI sepWHHa STOrO .llepesa 6y .ll6T .HHl!H -

,lleHTHa TOJlbKO pe6paM C HOM&p8MH 
1
M&HbWHMH 1 '16M k , EcnH 50 BTOpOA KOMITOH6HT6 HaAJJeTCH 

SHCSI'IaSI BepWHHa, OTJlH'IHaSI OT p H q , TO npHITHWeM ell HOMep k + 1 ,a HHUHJl6HTHOMY ell: 

pe6py- HOM&p k • noBTOpHSI Tenepb npouecc1 Mhl nH6o HC'IepnaeM see sepwHHbi ( HpCMe 

p H q , JIH6o qepee r waroB npHJleM K .oepesy, y KOTOporo SHCSI'IHMH sepwHHaMH 6yJJyT 

TOJlbKO p H q , 0'llaSHJlH0 1 'ITO CTeneHb sepWHH TaKoro Jlepesa He npesOCXOJlHT 2. npHITHW6M 

TOrJJa K8KOA-nH6o 11:3 sepwHH HOMep k + r + 1 11: JlSYM HHUH,lleHTHhlM ell pe6paM HOMepa k + r 

H k + r + 1 ; y JJanHS H~ CHOBa HailJJeM SHOH'Iy!O B&pWHHY, OTnH'IHYIO OT p q 1 KOTOpol BM6CT6 

C HHUHJleHTHhlM el pe6pOM npHITHWeM HOMep k+ r+ 2,H T.JJ,1 noKa He JlOIJleM JlO BepWHH p 

H q , Onpe.oenHT&nb nonyqeHHOI T8KHM o6pa30M KSa,llpaTHOJ MaTplfUhl paseH HynJO, ITOCKOJlbJtY 

paBHhl uyn10 see ua.o.oHarOHanbHwe sneMeHThl H JlHaroHanbH.bll sneMeHT • (k,k). 

6) BepwHHhl p H q HSXOJJSJTCSI B pa3HhlX KOMITOHeHTaX 2-.oepesa, B STOM cnyqae S Ka:lK-

5 
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LlOA H3 KOMIIOHeHT HaA.aeTCSI BHCSI'IBSI BeplllHHa1 OT1IH'IHag OT p H q , npoBOL!H Tenepb .ll1ISI Ka:>K

aoro H3 aepeabea rrpoueaypy rrepeo6o3Ha'leHHA, rrony'IHM KBaapaTHyro MaTpHuy
1 

aa.a.aHaroHanbHbie 

sneMeHTbi KOTopoA paBHbi Hynro, a aHaroHanbHbie - t,l. OnpeaenHTenb ee paseH !: I. 
0 N 

2 , nyCTb EM OIIpe.aenHeT rpa<j> IIOpH.llKa n , y KOTOpOrO cJet E -f, 0 • B CH1I¥ 
TeopeMbi 

OH He coaep:lKHT UHK1IOB, a IIOCK01IbKy OH HMeeT n-2 pe6ep, TO IIpe.llCTaB1ISI&T C06oA 

2- aepeso. KpoMe TOro, KBK Cne.ayeT H3 a), BeplllHHb! p H q He MOryT OaHOBpeMeHHO 

BXOaHTb B O.llHy H3 KOMIIOHeHT 2-.aepeaa, 

nepeAaeM Tenepb K Bb!'IHC1IeHHIO OIIpe.aenHTeneft D (a) H cfk (a) , npHMeHHSI K ( 1.3) 
/9/ 

<j>opMyny 6HHe-KowH 
1 

rrony'IHM : 

rae 

I 
/!!. (a) = I det c

1 
J,J'CL 

!1 ~=!J1 =n-1
1
' 

1 = N \I n I , B = ( ,9
11 

8 p.v ) ' 

I 
det B

1
, I , det f 

1
, 

l tlv=-;z;-· 

.... 

Bocrronb3osaawHcb Tenepb .aHaroHanbHOCTbJO MaTpHUbl B H TeopeMoA 2
1
rrony'IHM: 

A<•J = ~ .6_(-.) I 

rae ~ m-IIPOH3BeaeHHe rrapaMeTpos ,B BeTaea m -Toro .aepesa( cyMMa no seeM aepeBbHM rpa<j>a G ) 
CoaepweHHO aHanorH'IHO 

( ) x M x' 
1!!.1,. a = I det c det B det f . .,. 

M M M 

MeL, !MI=n-2, K=N,In,il, K' .. N,In,kl, .. 
x x' i+k s-·· B cHny TeopeMbi 3 ( c y'leToM rrepecTaHOBKH cTpoK) rrpoH3ae.aeHHe det "M det f M = (-1) 

N 
Toraa H T01IbKo Toraa, Kor.aa fM rrpe.acTasnsreT co6oa 2 - .aepeso c sepwHHaMH 1 i k 1 H n 

' I IIpHHa.ane:>KalllHMH pa31IH'IHblM KOMIIOHeHTaM
1 

H p8BHO HY1IIO B IIp0THBHOM cny'lae. 

TaKifM o6pa3oM
1 

<),. (a) = I /!!.: (a) .. 
rae /!!. ~lr - IIpOH3BeaeHHe napaMeTpOB f3 BeTael 2-.aepeaa C H8XOllHillHMHCH B pa31IH'1Hb!X KOMIIO-

HeHT8X BeplllHHaMH i H k ( CyMMa IIO BCeM T8KHM 2-aepeBbHM rpa<j>a G), 

l nepexoasr Terrepb K rrapaMeTpaM a .. T 
1 

rrony'IHM : 

D(a)•IDm(a), _ a 
W\ 

tte 
f 

DDI(a) = l!!.m(a)· rr ay) 
Y"'l 

Dl 

1k (a)= I d 1,. (a) 

'" 
m "' ttP <j1 (a)= /!!.IIi (a) • I1 a

11
• 

I< 11=1 

u (2.1) 

KaK y:>Ke roBOpH1IOCb, STH 2- aepeBbH MO:lKHO rrony'IHTb H3 TaKHX Ce'leHHI i:'pa<j>a G , y KOTOpbiX 

aepmHHbi I i,k I H lnl rrpHHa.ane:>KaT pa3nH'IHbiM 'IBCTHM pacce'!eHHoro rpa<j>a, 

nepeA.aeM Tenepb K OIIpe.aeneHHIO KOS<jJ<j>HUH9HTa IIpH S 

'!e.pe3 A/D 1 anH rpa<j>a C 'leTb!pbMSI BH91llHHMH HMIIY1lbC8MH, 

6 

.... ~-...;;:..._ .... _~~ . ..,- . ..,_ ,_ .. ""~" &il:~?~."i'!!~ta ~.;;,;:;;;~F,-·-~--. ·-·' -

1 KOTOpb!l Mbi 0603Ha'IHM 

ae 

rae 

n 

" 

BH.ll 

r.ae 

• 
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cuny 

nseT co6oll: 

K ( 1,3) 

M rpacpa 4) 

I/+ k 

I i,k I H n, 

b!X KOMno-

a 

(2.1) 

, y KOTOpbiX 

2 s .. (p + p ) , 
1 2 

2 
u=(p+p), 

1 ' 

2 
t = ( p

2 
+ p

3 
} , S + t + u .. l: 

Puc. 1. 

p2 

' 

Qqesu.oao, 'ITO A (a)= ~ 2 - d11 VIa aToll: paaaocTH Bblna.oyT ace Te 2-.oepes&B, y KOTOpb!x 
/to/ 

B9pWHHbl 1, 2, 3 BXO.OSIT B O.OHY KOMIIOHeHTy H1 cne.OOB8Ten&H01 

m 
A( a) = l: A 12 (a) 

m 

r.oe A 1~ (A,:) npoHaae:aeaHe napaMeTpos a xop.o m -ro 2-.oepesa rpacpa G c sepwa-

HSMH I 1,2 I H 13,4 I ( 11,3 I H I 2,4 I) , npuaa.one.>KSlllHMII paanH'IH&IM KOMIIOHeHT8M • 

nepe'IHCnHM Tenepb HeKOTOpble CBOli:CTB8 A(a) H D (a) • 

0 
1. A(a), (D(a) ) naaeAaa no KS.>K.OOMY Ha napaMeTpos a H O.OHOpO.OH8 CTeiieHII f -n+ .2, 

(( t -n + 11) no sceM a • 

0 
2.npa a1r""'O A H D COOTBeTCTByiOT rpacpy, nony'leHHOMy 83 HCXO.OHOI"O CTlii"H88HHeM 

1t -Toro pe6pa. 

3~ Ecna a .. 0 H pa6,pa 
lrm 

k z ••• k m o6paayiOT UHKn, TO 

§ 3. ACHMIITOTHK8 .OH8I"p8MMbl pacceBHHB 

BKna.o npouason&Horo rpa!t:Ja <Peli:HMSHa nopB.oKa n s aMnnaTy.oy pacceBHHB &MeeT 

r.oe 

T .g"(2n-f-3)!(2n·f-2 oo 

n (J#rr )n•2 ! 
E=' i! S ;·' A(a) il: D(a) onpe.oeneH&I 

f t 
,IT da,·8 (1-I. a) 
l=l Jl=l 

D
2 

(a) [ ~ + t I (a, m, t) ] 
2
n:t•

2 

D(aJ 
B npe.obl.oyweM naparpacpe, Mb! 

(3.1) 

6y.oeM HHTepeao-

saT&CB acHMIITOTHKoll: T n npa t-+ 0 a cpaKcaposaaHOM · t • Qqesu.oao, 'ITO, ecna 

A
2n ./.-2 T 2n./.-2 

HMeeT HHTerpupyeM&IA Hyn&, TO • f , O.OH8KO, B006uie I"OBOpB, HynH A 

ae altTerpupyeMble, 'ITO npHBO.OHT K MeH"9e 6blcTpo- cna.oaiOweA acHMIITOTHKe. Haa6onee 

OII8CHbiM BBnBeTCB cnyqaft o6paWeHHB A/D B Hyn& H8 HHJKH8M IIjte.Oene HHTerpHpOB8HHB, T,e, 

KOI".08 O.OHH HnH H9CKOnbKO napaMeTpOB a o6p8W8IOTCB B Hyn&, Hyna B cepe.llHH9 HHT9pBM8 

HJITerpHpOB8HHB .aa-aa HMH'IHB cnaraeMOI"O.: i8 B _ f . He BBnliiOTCB OII8CHbiMH, 

7 



\ 

HasoseM Tenepb KJiaeeOM rpacpa G TO MHHHM8llbHOe "!HellO pe6ep, KOTopoe HY:lKHO eTH-

HYTb ( T.e. o6paTHTb eoOTSeTeTSYIOWHe a S HYllb), "'T06bi eHHTb see ee"!eHHH rpacpa,OTllellHIO-

WHe TO"'KH 11, 21 OT 13,41 H 11,31 OTI2141. npn STOM A(a) I K8K SHllHO HS (2.2)1 o6pawa-

eTeSI S HYllb. QqeSHllHO, 'ITO Knaee rpacpa, eOCTOHWero HS f pe6ep 1He MO:lKeT 6b1Tb 60llbWe; 

"!eM f -1 

PaeeMOTpHM Tenepb rpacp k -Toro Kl18eea. nyeTb C1 ••• Cq -MHO:lKeeTB81 eoeTOHWHe 

ns k napaM~Tpos a 1 o6paweHne s Hynb KOTOpbiX npHBOllHT K o6paweHHIO s RYllb A(a) • Ha 

9THX MHO:lKeeTS MO:lKeM BblllellHTb eOSOKynHOeTH I He eOllep:lKSWHe OllHH8KOBbiX napaMeTpOB : 

npn"'eM 

1 
C1 
c.2 

1 

1 

c 81 
c' a, 

p 

d: ... ca ' 1 p 

r /1 r c f3 cr = o " 
Bq 
u c9 

-:/. 0 ' ( q <r ) • r 
cf3 y=1 y 

,[lnSI K8:lKllOrO MHO:lKeeTS8 C~ BSelleM napaMeTp P J{3 1 paSHblit eyMMe seex sneMeHTOB d(3 , 

noene saMeHbl 

ay -+ '1.(3 ay lll151 ~f. d (3 (3.2) 

nony"'nM 
f 

(3.3) oa f 
J n day 8 ( 1- :£ ay) = 
0 y= 1 . V= 1 D oa 1> 

00 L '!J lc·1 _,J' rfl) 
= f fl day J 11 [ ~(3 dP,(38(1-:£a.,(3)]8(l-:£ OY ay) I 

r 

rne qepes 

(p) 

Rqv 

0 1/=1 ., {3=1 

Mbi 6y lleM o6osHa"!aTb nponsBelleHHe seex napaMeTpos p (3 ~'HO:lKecTB cf3 
(p) r 

1 
KOTOpbie eOllep:lKST ay 1 npH"'eM R = 1 1 eenH ay He BXOllHT HH B OllHO 

qy c P::; r<q 

• KaK Y*e rosopnnoeb, Han6on&wna BK118ll B aenMnTOTHKY ll88T o6naCTb 
r 

cf3 H3 yK838HHbiX 

nHTerpaunn s6nnsn HYl1511 eenn paallennT~ o6naeTb HHTerpaunll no KS:lKllOMY p Ha yqaeTKH 

(0,8) H (8,oa) , TO us-sa Toro 'ITO A(a)-+ IT Pa A(ap) npH aaMeHe (3,2), aenMnTOTHK8 6ylleT /3=1 1,_. 
orrpenenRTbC51 TeMH enaraeMbiMH1 y KOTOpbiX "'neno HHTerpauna no HHTepsany ( 0,8) &an6on&-

wee. Hs-sa 8 -cpyHKUHA 1 soo6we rosop511 He see P MoryT OllHOBpeMeHHO o6pawaTbCH B 
1 

Hyn b, H an6on bWYIO eOBOKYITHOeTb C (3 I napaMeTpbi ~ (3 KOTOpbiX MOryT OllHOBpeMeRHO o6-

paWaTbcSI S Hynb, Mbl HSSOBeM HeSSBHeHMOit (OTHOeHWHeeH K HHM Be~H'IHH&I 6ylleM OTM8"1&Tb 

sonHiiCTOA qepToA). OT8 He38BHeHM8H eOBOKynHOeTb onpellel15leTeH H3 yellOBHH 

c' u C(31 ,o, 
0 (3 1 

rne C
0

- MHO:lKecTso scex napaMeTpos a • Bosspawase& Tenepb llllH 38BHCHM&IX C(3 K CTa-
1 

pb!M nepeMeHHbiM1 T.e. npOH3BOll51 o6paTHYIO 38MeHy Pf3 ay-+ ay H CHHM8H HHTerp8UHIO no P1 

c noM OW biO 8 -cpyHKUHH nony"'HM lll151 ( 3.3) : 

oaf 8 • f 
J II dcv :£ J II [ p "~1 dp (38 ( 1-:£ a EC~)] B ( 1-:£ 
oll=l 0 1 ,... 1 .. 1 a-1 

ITO seeM COSOKYITHOCTSIM He3aBHeHMbiX C (3 

~~ ~ )+ 

+ qneHbl 
1 

conep:lK8WHe HHTerpHpOB8HHe no p OT 8 llO oo 

(3.4) 

_,. 

~:~ 

nepeAneM Tenepb K yqeTy MHO:lKeeTs 

npoHsseneM saMeHy : 

2 2 
C(3. BBOllH KSK H paHbWe napaMeTpbi P:.rtf :£a l:_C(3' 

8 

_ __,L-<_ 

npu STOM 

npnMeT B 

no seeM 

npoBOll51 

rlle COB 

Paenpo 

T • 
" 

rlle 

• 

a COBO 

He 

c 
0 



poe HY:lKHO CTH

rpacpa ,oT.aena:ro

(2.2), ~par.ua-

6blTb 6onbllle, 

COCTOHLUHe 

rn& A(a) • Ha 

~apaMeTpoa : 

M8HTOB c'~, 

(3.2) 

(3.3) 

t 
iHO:lK8CTB C~ 

T HH B OLlHO 

88T o6n8CTb 

aaa6on&-

M8HHO o6-

X CT8-

UHIO no P1 

(3.4) 

""" 

F 

2 

avEC /3 • 

npH STOM H3 A Bhi.QenHTCSI .aononHHTenbHhlll: MHO)!{HTenb 
P
2
f3 , a neps&Ill: qneu s ( 2.4) 

npHMeT BH.Q: 

f 
0 

) . 
no seeM 

8 ~ 
x l: f II [p~ dp ~8 (1-l: R( 2Ja 

0 /3 ltJ ltJ :::::: 111 II 

COBOKynHOCTHM He3aBHCHMbiX cf, 

npoBO.QSI .aanee pacCy)l(lleHHH 1aaanorH'IHbie BbiWeH3nO)I(eHHhiM, nony'IHM : 

e 8 .. .. 
r II d a l: r II [ pk-l dp 8 ( 1- l: R (2) a ~ c ~) ] X 
. ll=l V ~ ~ 1~ 1~ IV II fJ .. 

no BCeM COBOKynHOCTHM He3aBHCHMbiX Cl , C2 

f 
x II [ p ~ dp ~ 8 ( 1 -l: a 
~ 2tJ 2f-' v 

EC 2 
)] 8 0-l: 

~ 

C 
.. 2 

r.ae COBOKynHOCTb H83aBHCHMbiX ~ onpe.aena:eTca: H3 ycnoaaa:: 

c ' 0 "0 
c1 

, u c~ "'o . 
y /3 fJ 

P C.
J 4 p 

acnpocTpaaa:a: aTy npoue.aypy aa C ••. C 
1 

nony'IHM : 

f 2n-f-r 
00 

f 
8 Rie-l !}3 [ dp1 {3 8 ( 1-l: R,

11 
av CC }3 )]8(1-l: Rv av) 

T .. J"(2n- -
2

)! l I II dall l: I r I (3.5) 
n (41T)n•2 o -A'() 2n--2 

o li=I D2 (a,p) [ R a,p + l l ] 
]) ( a,p) %,. 

r.ae no BC9M C:OBOKynHOCTSIM He3aBHCHMbiX c? 
R=IIp{3 

r,/3 r .. 
a COBOKynHOCTb C r A /3 He3aBHCHMhlX onpe.aena:eTCH KSK TaKaH COBOKynHOCTb, LlnH KOTOpOa 

=s I P·l 

u c13 =~r "o 
~ 

'JII.p = Ap 
\.<Y uy • 

.LlOK8)1(eM Tenepb, 'ITO n10601l H3 napaMeTpOB a npHHa,aneJKHT KaKOMy-na6o H3 MHO)I(eCTB 

~ H npHTOM TOnbKO O.QHOMY H3 HHX. ,LleilCTBHTenbHO, nyCTb CyWeCTByeT TBKOe a , KOTOpoe 

He BXOLlHT HH B OLlHO H3 ~ • 3TO 03H8'18eT, 'ITO OHO npHHa.ane:lKHT KBKOMy-TO H3 nepeC9'19HHft 

co{\ cp .. flc;. a 

HO LlBYM MHO:lK9CTB8M /!{ 
y 

cne.aoaaTen&ao, H 

H 

• nycTb Tenepb a npHHa.aneJKHT O.QHOBpeMea-

9 



a· E !!.~ 
c' 1'\c'- o y..l..l rr 

a 
, , 

He MO:lKeT T8K:lKe npHHaane:lK8Tb oaHOBpeMeHHO dy H J1 {3 1 nOCKOJlbKy 

.IlepeAaeM Tenepb K Bhi'IHcneHHIO acHMnTOTHKH Tn ... IlocKonbKY aepxHHA npe,llen . 8 

MO:lKeT 6b!Tb caenaH CKOJlb yroaHo M8JlbiM, TO MO:lKHO nonO:lKHTb p = 0 BCIOay, rae STO He· 

cymecTaeHHQ anH acHMnTOTHKH, T,e. a tf>yHKUHSIX A , I, D H 8 -:lf>YHKUHHX. IlpH STOM 

I( a, 0, t, m) =l'(a, t,m)H D (a, 0) = D' (a) 6yayT COOTBeTCTBOBaTb rpalf>y, nonyqeHHOMy H3 Hc

XOaHOro rpalf>a G CTHrHBaHHeM TeX pe6ep, anH KOTOpblX a ~C0' f!.
0 

ViHTerpHpyH Tenepb 

no BCeM p
1 

nony'IHM (eM, f.lpHnO:lKeHHe) • 

T g" 
n ,e.-~ 

( 4rr )""' 

(k l) 1 
00 f [II 8 ( 1- I a E: !!.; ) ] 8 ( 1- I a E !!.

0
) I 

- · I I J II da r X 

sk O/l=t 1-' D'(a)(l'(a,t,m))'""f.k-~L(a) )1( 

1 .JJ .1 CP,.. · D'(a) "o .fjt:e..u t:~"if-H-T.JI/tf _ _,llowcwow- 7J · 

_1_ · fn
11 

S · npH 2n - f- 2 = k I . . 
II. 

(3.6) 

X I 
(2n-f-3)! fn

11
•

1 
S npH · 2n ~t- 2 > k 

(11 -1)! ' 
rae II - HaH60JlbWee 'IHCJlO HeaaBHCHMhlX MHO:lKeCTB. H3 C ... C 

. 1 q 

PaCCMOTpHM Tenepb BOUpOC 0 CXOaHMOCTH HHTerpMOB.•B tf>HrypHb!X CK06Kax lf>opMyJlhl 

(3.6). <f>yHKUHH I' H D' He aasHCSIT OT a~ U t:f , A'(a) nHHeAHa no napaMeTpaM a , 
r r,y .. y_ . 

npHHaane:lKaiUHM oaHOMy H TOMY :lKe ~y (T.e. He HMeeT 'llleHOB 1 B KOTOpble 6h! BXOaHnO 

npOH3BeaeHHe aByX napaMeTpOB a , npHHaane:lKaiUHX OaHoMy H TOMY :lKe f!.~ ) 
1 

H oaHOpO,llHa 
p 

no napaMeTpaM a ttt!.Y • KpoMe Toro, c yqeTOM CBHaeA, HanaraeMhiX 8 -tf>yHKUHHMH, He cy-v--

~ecTayeT TaKHX k napaMeTpOB a , o6pameHHe B HyJlb KOTOpbiX npHBOaHT K o6pameHHIO 

B Hynb A ~a) • TaKHM o6paaoM, ace oco6eHHOCTH no.aHHTerpanbHoro ·sbipa:lKeHHH no a t!SU !!or 
. ty y 

ne2KaT B cepe.llHHe HHTepBana HHTerpHpoBaHHSI 
1
H B. CHJly JlHHeAHOCTH A' (a) HHTerpan .r:o. a~U ~ 

r,y 
CXO,llHTCSI ( STO .,YTBep:lK,lleHHe, BnpoqeM, CTpOro .llOKa3aTb He yaanOCb1 HO, no-BHaHMOMy, 

OHO cnpaBe.llJlHB'O). J.1HTerpan no a4!!SA TaK>Ke 6y.aeT CXO.llHTCH, ecnH B peaynbTaTe C2KaTHSI 
0 

pe6ep HCXO.llHOI"'O rpalf>a He o6paayeTCSI UHKJ10B 1 CO,ll9p:lKaiUHX He 6onee aayx pe6ep, 0.aHaKo 

He BCSIKHA cnyqaft o6paaoaaHHB TaKHX UHKJlOB HBnHeTCSI onaCHblM, a TOJlbKO TaKoA, Kor.aa 
.. r 

C9'19HH~t KOTOpble He pacceKaiO.T .llBYX pe6ep. DpHHa.ane)KaiUHX O,llHOMY H3 HeaaBHCHM.hlX Cy 1 

nH6o aoo6me He pacceKaiOT pe6pa TaKoro UHKn!i Z , nH6o pacceKaiOT, no KpaAHeA Mepe,·o.aHo Ha 

ero •yueneamHx• nocne CTHrHBaHHSI pe6ep. B sTOM cnyqae o6pameHHe B Hynb D'~~ ~a HH)KHeM 

npe.aene HHTerpHPOBaHHSI no napaMeTpaM a 6' Z He . M-02KeT KOMJOl.eHCHpOBaTbCSI o6pameHH9M 

B Hynb D' B (A') k , nocKonbKY nocne.aHee KOMfieHcHpyeTCSI o6pameHHeM B Hynb A', H HH-
D' 

Terpan (3.6) pacxo.aHTCH, PaayMeeTCH, ecna k = 1 , TO o6paaosaHee neTnH SIBnHeTCH scer.aa 

On8CHblM, 1..{ T06bl JlHKBH.llHpoBaTb STY paCXO.llHMOCTbt paa6epeM HCTOpHIO ee B03HHKHOBeHHSI, 

nycTb Ha HeKOTOpOM STane, B peaynbTaTe npe.amecTBYIOIUHX CTSirHBaHHA, o6paayeTCSI llHKn Z 

c pe6paMH , KOTOphlA s peaynbTaTe .nocne.ay10mero CTSII"'HBiiHHSI pe6ep, npe-a ... a 
I m 

Ha.aile:lK amHx C' =(a
1 

••• a , {3 ... {3 )1 6y.aeT 
.Y . • 1 k·• 

co.aep2KaTb He 6onee .asyx pe6ep, T.e. 

m-s < 2. (3. 7) 

-EcnR, KpOMe T0!"'0 1 • Bblfi0JlHS19TCSI BhiiUeHano:lKeHHOe ycnosee 0 Ce'leHHSIX, TO A '(a) HMeeT. BH.ll: 

• in m 
A'= I I A

1 
a

1 
a + I A 

<F=e+z " · " p,q=e+z 11
" 

p.j," '"" 1 

10 

a a + ,. " d, (3.8) 

.... 

rae d 

TeM lfJ 

H3 BH 

qeM k 

H3 STH 

.HcHO, 

T,e. K 

~'(a 
o pam 

anH a 

c~o•1 
i 
! 

nocne' 

( r, {31 

cl ... 

aaHHe 

KSK 31 

HJlH UE 

l 
I 

a pea 

npHBO ,, 



-
OCKOJlbKy 

' npeaen - 8 

rae aTo He-

H aTOM 

HHOMY H3 He-

rpupys Tenepb 

(3.6) 

a 

H oaaopoaHa 

HSIMH, He cy-

6pameHHIO 

o a ~u t/ 
r,y y 

pan _no. al!iU ~ 
r,y 

llHMOMy, 

T8Te C::>K8THSI 

p, 0aH8KO 

A, Koraa 

BCHMbiX cr . y 

Mepe,·oaHO H3 

~ !f8 HH}KHeM 

6pameuueM 

A', H HH-

Tcs aceraa 

HOBeHHSI, 

5I UHKJl Z 

6ep, npu-

, T.e. 

(3. 7) 

HMeeT_ BRa: 

(3.8) 

f 
i 
t 
li; 

t 
l 

rae d o6paayeTCH R3 ce'l.eHRi!: 1 He pacceKaiOIURX KoH:rypa Z • 3.aecb Mbl BOCnOJlb30B8JllfCb 

TeM cp8KTOM, 'I.TO K8)1{.00e Ce'l.eHRe HM88T 'l.eTHOe 'I.HCJlO pe6ep1 06IURX C UHKJlOM, nocne,OHHe 

.aaa 'I.JleHa cpopMynbi (3.8) o6pamaJOTCH B HYJlh npR {31 = {32 = ... {3k-• = 0 , npR'1.8M nyCTb 

o6paiUeHRe B HYJlb t H3 HlfX, CK8)1{8M 
1 

{31 

H3 auaa (3.8) cneayeT, 'I.TO 

f3 1 , o6pamaeT a Hynb cnaraeMoe d • Toraa 

m-s > s, (3.9) 

• 
lleilCTBRTeJlbHO, nyCTb U - 'l.lfCJlO T8X HOMepoB q , .OJISI KOTOpb!X l: A 1q aq f, 0 Tor .a a 

O'l.eBHaHo, 'ITO U + t 2': k 
1=1 

( B npOTHBHOM CJiy'l.ae Mbl HM811H 6b! rpacp, KJ18CC KOTOpOrQ M8Hbllle 

'l.eM k ). KpoMe Toro, uS m- s 

1-13 aTRX TpeX HepaseHCTB, 

H t Sk- B Cnpase.anusocTb ( 3.9) HeMe.aneHHO cne.ayeT 

CucTeMa (3.7), (3.9) HMeeT cne.ayJOIUHe ueno'lucneHHbie pemeHHSI: 

1o. m = 4, B= 2 • 
2o. m=3, B = 1 

) 

3o. m= 2, B=1 . 
51cHo, 'ITO nocne.aHee pemeHue He MO)KeT ocymeCTBRTbCSI HH Ha K8KOM mare, KpoMe nepaoro, 

T.e. Koraa UHKJl Z C C8MOro H8'18J18 COCTOHT H3 asyx pe6ep, B aTOM C11Y'l89 HHTerpe,n (3.1), 

COOTBeTCTBYIOlllHi!: T8KOMy rpacpy, paCXO.OHTCSI 
1

H Heo6XO.OHM8 perynBpR38UHSI, 

llm1 pemeHHSI 1° A'(a) HMeeT BH.O: 

A'= A a
1 

a
3
+ B a

2 
a

4 
+ C a

3
a

4
+ d. 

0TCJOaa cne.ayeT, 'ITO Cpe.OH C 1 .,, C q eCTb T8K)Ke MH0)1{8CTBO ( a :J , a 4 , {3 1 fjk-2>. 

EcnH Terrepb npouasecTH aaMeHy ~ r a 1,2,3,4 ' r = a
1
+ a

2
+ a

3
+ a 4 

TO 
1 

nOCKOJlbKY d H 0' 6y .OYT rrporropUHOH81lbHbl t H !.!!_f, ') , aO' f, 0 npH t= 0 
ar err 

A'(a, t) HC"eaaeT 6 ~ rrpH 0 paWeHHH B HYJlb MH0)1{8CTB8 ( r, f3
1 

"• {3 k. 2 ) 1 'I. TO aKBHB8JleHTHO 
D'(a rl 

o6pawE1lHHIO B HYJib (a 3, a., I {31'"{3k_). npu aTOM HHTerpan no r cxo.aHTCSI, TaKHM o6paaoM, 

anSI aToro cny'laSI cpopMyna ( 3.6) ocTaeT<CSI cnpase.anuaoA, npH'leM D' f' 6y .OyT COOTBeT-

CTBOB8Tb rpacpy C ITOJIHOCTbiO CTSIHyTbiM UHK110M Z 

Bonee HHTepeCHO peweuue 2° • nnSI Hero 

( 3.10) 

0 
nocne rrpoae.aeHHSI Toil: )Ke rrpoue.aypbi 1 'ITO H .anSI peweHHSI 1 , Mbi nony'I.HM Hoaoe MHo>KecTao 

A' 
( t, (3

1 
{3 ) , KOTOpoe o6pawaeT ~ B HY1lb1 HO KOTOpOMY HeT aKBHBaJieHTa cpeaH 

k-1 "' u 
c1 ... C q • 3To rrpuao.aHT K ~oapacTaHHJO cTerreHH norapucpMa a ( 3.6) ua e.auuuuy. CTsru-

aauue acex pe6ep, ITpHHa.ane>K8WHX COBOKYITHOCTH He388HCHMbiX MHO)KeCTB H3 C q ... Cq 1 

K8K aTO BHaHO H3 (3.10), ,aenaeT H3 UHKJ18 Z HJIH neTJIIO (Kor.aa J1H60 A=0 1 JIH60 8=0 )1 

HJIH UHKJl H3 .OBYX pe6ep ( Kor.aa A f, 0 H B ,j 0 ) • 

TaKHM o6paaoM 1crrpaae.anuao cne.ayJOwee rrpasHno: o6paaosaHHe neTnH (.asoi!:Horo UHKna) 

B peayJibT8Te CTSirHB8HHSI acex pe6ep H3 COBOKYITHOCTH He38BHCHMhlX 

rrpHaOaHTb K yaeJIH'leHHIO CTerreHH norapHcpMa H8 e.aHHHUY H nOSIBJleHHIO 

11 

c
1 

... cq Mo)KeT 

8U-a ) (80-a -a )} 
2,3 2 3 



a· TIOllHHTerpallbHOM abipa.>KeHHH cpOpMyllbl (3,6), r.ue a1 Hlllt a 2 ( a 1 I a 2 ) - napaMeTp 

STOlt neTIIH ( .UaOitHOI'O UHK118), D, H f, npH 9TOM COOTBeTCTayiOT rpacpy CO CTSJHYTOit neTnelt 

( llBOitHblM UHKIIOM), EC11H .>Ke CTSJI'HB8HHe pe6ep npHaO.UHT K ·nonHOMY HC'Ie3HOaeHHIO UHK1181 TO 

HHK8KHX H3MeHeHHit HeT, 

8 38K1liO'IeHHe 9TOI'O p83lle1la He06XOllHMO OTMeTHTb1 'ITO, eCIIH ace IL UHK1lfa HCXOllHO-

ro rpacpa npeapaW810TC51 a neTIIH HIIH llBOitHble UHK1lbl 1 TO 1 TIOCK01lbKY H3-38 8 ( l- I, av ) 
v=l 

ace UHK1lbl CTSJHYTb Hea03MO.lKH0 1 CTeneHb norapHcpM8 yaenH'IHTCH H8 IL-l , 

§ 4. 3aK1liO'IeHHe 

CyMMHPYII Tenepb ace CK838HHoe1 MO.>KHO ccpopMynHpoaaTb cne.uy10wee npaaHno: 

Y.T06bi onpe.uennTb acHMTITOTH'IeCKoe noae.ueHHe cxo.ustwerocst rpacpa G npH S -+ oo 

H cpHKCHpOa8HHbiM Heo6xo.uHMo npo.ueJtaTb cne.uyiOwHe onepaUHH. 

1. 0 
npoaecTH ace ce'leHHst, oT.uenstiOWHe aepwHHhll1,2 l oT aepwHH I 3,4 I H aepwHHbl 

l. 1,3 l OT I 2,4 I 
0 

2, Onpe.UenHTb MHHHM81lbHOe 'IHC110 pe6ep, qepe3 KOTOpble npOXOllSJT ace 9TH Ce'leHHSJ, 

r.ue 

v 

pblX 
a s 

ar 
as 

Cxonuunc-,T-

UHK110a, 

naoi!:HbiX 

H D ->PI 

nycTb 9TO 'IHC110 6y .UeT k , ( Mbl or 

3~ HaiTH ace T8KHe COaOKYTIHOCTH H3 

"' ... cv, 
k pe6ep ( c1 ,,, Cq) H abl.UenHTb H3 HHX He3a-

aHCHMble c1 T,e, T8KHe 1 'ITO 06'be.UHHeHHe acex nocne.UyiOWHX MHO.>KeCTa He HC'Iep-

nsaaeT HH o.uHoro H3 npe.UbillYWHX n o6'be.UHHeHHe nx acex He ncqepnhiaaeT MHO.>KecTaa acex 

pe6ep c~. MaTeMaTn'leCKH 9TO abipa.>KaeTCst cne.uyiOweA: CHCTeMoll ; 

v c, u 
r= I 

c f. Q 1 • 
v 

c,, u 
r= 2 

.. v .. 
c,f.o, c

2
,uc.f.o 

r=:J 

J;l/ .. 
0· 

4 • CTstraaaH ace pe6pa, npnHa.une.>Kawae U c, o6pa3oaaTb rpacp 
r= I I 

H T,ll • 

G , • 

0 
5. B&IstCHHTb, KaKne H3 neTenb n .uaoi!:HblX unKnoa rpacpa G' stanstiOTCst onacHhlMH, T,e, 

T8KHMHI 'ITO npH l: )o 1 ace Ce'leHHSJ 1 KOTOpble He HMeiOT .uayx 06WHX 9neMeHTOa HH C K8KHM .. 
H3 C r , n n6o aoo6we He pacceB.aiOT UHKna Z .unarpaMMbl G , H3 KOToporo a pe3ynbTaTe 

CTstrHa8HHSJ o6pa3oaanacb neTnst, nn6o pacceKaiOT a HeM OllHY H3 rpaHeA .uaoAHOI'O UHK118 HIIH 

neTnn. npn k = 1 ace o6pa3oaaawnecst neTnn stanstiOTcst onacH&IMH, a .uaoA:H&Ie UHKnbl - He- • 

OTI8CHblMHo 

0 0 
nocne abiTI011HeHHSJ 1 -5 MO.lKHO yTaep.>Kll8Tb1 'ITO npn S -+ oo H cpHKCHpOa8HHOM 

aK118ll oT_ rpacpa G ae.ueT ce6st K8K 

Tn 

1 
~-2 

ecnn 

1 fa v+ ms ecnn sr 

1 fn V+-~ ecnH 
~ 

12 

2n -f- 2 < k 

2n- f -2 • k 

2n-f-2>k 
I 

s-··· 

-:=::::-----::=:==· --~--- ------
~ ... ---:!:-----·-

o6p83oM1 
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=+ g J n d all LHal g=1 
(4rr)"- 2 2 [ A(a) S + ) 2n- r- l 0 ll= 1 D (a) f ( t, m, a) mar 
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3aMe'iaHHSI rrpH KoppeKType, t..H oHeHb rrpH3HaTeneH B.BaKey H A.napKHHy aa yKaaaHHe Ha 

Tv, 'ITO H31IOMeHHhiJl MeTO.ll cpaKTH'ieeKH ,ll8eT aeHMIITOTHKY peMbHOJl qaeTH, KOTOp8S! MOMeT He 

eosna.aaTb e aeHMrrTOTHKOA Beero rpacpa. 3To HMeeT MeeTo, HarrpHMep, .anSI rpacpa 

~>< ><3 
t l 

y KOTOporo pea1lbH8SI qaeTb HMeeT aeHMIITOTHKY --b-fn5 s 1 
, a MHHMaH 1/ S • Bee peaynb-

T8Tbl pa60Thl, 0.1lH8KO, 38Be.llOMO enpaBe,llllHBhl .111151 TeX rpacpOB 1 y KOTOpb!X 11H60 d = 0 I 11H60 
13 

d = 0. 
H 

~ 

2. Bo BpeMH HaxoM.aeHHH npenpHHTa B ne'iaTH Bblllllla pa6oTa THKTonynoea I A.Tikto

poulos, preprint EF1NS 6S - 13 I, B KOTOpoA aHanorH'IHb!M MeTOLlOM nony'ieHbi Bee pe3y11bTa

Thi, OTHOeS!lllHee!l K eXO.llSilllHMeH rpacpaM, 


