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§. 1, B a· e ll e !I II e 

. Ycnex Teop1111 nepeuopM11poBOE: ·a E:BauToaol! sneE:TPOllll!IaMHE:e II llPYl'HX nepeuopMHpye

.MbIX Te?pm1x O/l!IOBpeMel!!IO nopo/lmr •. CE:enTll'IeCE:o~ OTuom.eu11e K uenepeuopM11py~MbIM Teop11-• · 

.l!M;, 3To 061>S1CHl18TCll T.eM, '!TO B ·nocne)lHIIX H9BO3MQ)K!I0 c,j,opMyn11pOB6Tb .npone/lypy noc

;_~~JlO;~TenbHOl'O. ~C~pa!Ie~llll 6eCE:

0

0lI8'1lIO~Tel! 'B Ka)K)lOM ~~PME:9 Teopim B93Mym9!Illil (cM,, 

. uanp11Mep·, irn11ry Eor~mo6oaa· 11 lllnpE:oria
1?1.>, 11 nosToMy M·&1 ue. MOJKSM BbI'IHCnl!Tb paiwa

·n11O1111&1e nonpaBE:11, !IS BBO/lll BCITOMO!'a'J'.enbl!Oil perym1p1Iaan1111, 1Iapymarowe11 YHHTapHOCTb 

, MaTp~UbI p!l~cenHHH ~·1( aaBHcHm:efi 'OT nen3Bec',rHbIX napaMeTf)oa. Taxoe nonom:ea~e B ~bICIII8tt 

c,Tene1111 aeyaoaneTBop11TenbHo XOTll 6&1 noToMy ~ 'l'rO uenepe11opM11pyeMa,. aanpIIMep, Teopllll 
. . " . /2/' ' . ' \ ' . 

cna(_Jb!X B3alIMO)lel!CTBlll! (cM,,Hanp11Mep . )., C llPYl'Ol! ·cTOpOHb_l, 1IenepeuopM11pyeMble B3al!;. 

.MO)l81iCTB!Ill B9KTOpl!b!X 'laCT!IU, no-Blllll!MOMY, !IrparoT q,y!IJlaMS!ITanblIYIO pOnb B Teopuu 
>, . ' ,· ' /3/ .. 

. _clinbHbIX. aaam\10llelicTB11fi ; B CBll3U c sTIIM. B nocneaaee ape Ml! 6&m11 npeanpmrnT&I no-

•ITb;_TKH, Bbl'IHCnea11ll paa11aU!IOHllb!X nonpaBOK 'a nenepeaopMupyeMb!X·TeOpllllX 6ea 11cnonb30Ba'

HHll~Teo~in ,BO3Mymeu11ll ... He_ npeTemiyll· Ha non!IOTY, Mb! E:paTKQ paccM?TPIIM 1Ia116onee xap1m

Tep!Ibl8. !I_aiipaBneHirn ITOJl06HblX llCCne)l0B6lllll!, 

' . /4/ 
B pa6oTax T .n. JJ11 , paccMaTp11aaroTc.11 paa11anno!I!Ible nonpaaE:11 a 11enepe11opMnpye-

M&1x .·TeOpllHX B36llMO)lei!CTBHl! MaC~llB!lbl'X aeiTopllblX, '!aCT!IIl C q,oTo!IaMH ll ~nnuop!Ib!Mll 'lac-' 

Tn~aMn.··no~c~nM Me~o)l T.n. Jiu ~a np11Mepe _Bbl'l!ICn~nllsi E:BSJlpynom,uoro MOMe!ITa Q 

· a_ap'stJKeauofi BeKTop_H0/1 l.iacTnn&1, aaaHMOJlei!cTayromel! c sneE:TpoMar!In;!IbIM noneM; · BcnoMo~ 
· . · /5/x/·· <.• 

r~:rei:U,!Ial! perynllpU3aUIIH ( <; -rrponecc, Jiu U .flura, ) /lenaeT sneKTpO)l!I!I6MllKY BeK-
/ 

,Top!I~IX .'l~CTHU nepe!IopMHpyeMol! H _IlO3BOnHeT ycTp6!IHTb ace, 6ecKoHe'l!IOCTll c:' ITOMOlliblO 

06bI'llI~J! 'npOUe)lypbl nepe!IOpM!IpOBOK, IT pH C!Ill;llll perymipll38UH_!I ( <; . 4 . Q) B KaJK)lOM IlO

JllU:lKS, TeOp!I!I aoaMymeu_111!,".aoau,nxa10T_ 6ecKo!Ie'!!Ible aenn_'IH!Ibl, ITpe/lnonaran ad· hoc 

OCHOBHOJ! BKna)l B Q · /1/l!OT Han6onee Cll!Il'ynnp!Ible '1/Ie!Ibl u '!TO CYM,Ma . 

· .. ST!I'i: '1/1911OB CTpe~!ITCll K E:O!Ie'IHOMY npeaeny, JIB Hamen, '!TO paJl!IaU!IOH!Ibie IIOnpaBKH K 

. KBa)lpyno/IblIOMY MOMe!I:rY !Ieauanl!TH'!ecxn 36BHCl!T OT 36Pllll6 
. . 

e , a nMeuuo, coaepJKaT 

'lneu&1 anaa 
, 2 '2 ,. 
e loge 3To o~_CTOS!Tel!bCTBO, 11enaeT IlO!IllT!IOI! nonuyro !I8COCTOiiTenb-:. 

!IO_CTh; Teopnn ·. BO3Mymeunfi B uenepo!IOpMHPYE:MbIX Teop!IllX, IlOl!ll II ITOK63bIBaeT, '!TO paana-

· ·unouu&1e nonpaBKU ~ 

..• " qecrtni! pii31 no 
2 

e 

MOl'yT 6&1Tb Ko!Ie'l!IbIMH, !IO uepaanoJKHMI;>IMll )laJKe a ac11MnTOT11-

: Cne~yro.ni11i! mar a uanpaaneuun, noacxaaauuoM peaynhTaTaMn T .h. Jin;· cnenann ITafic · 
/5/ /6/ 

x~An.anorn'IH&rfi _MeTon 61,m 1jea,11ancnMo OT aBTopoB _paaanT B,C,Baul!mnu&rM • · 

3 
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<I> . 6 /7/· . . ( . ,, . 
ll al!H epr· ,. paspa6oTaBmne nTepan11oaayro nponenypy nony,i1mmy10 Ha3BaHne 11epaTn-

. ' .. ' \ '' ' 
38Ill!ll":) nrui Bb!'IIICHeHHll panHa!llIOHHWX rionpaBoK K _pacce,rnnro B iienepenopMnpyeMblX Teo-

plll!X .. _3TH 8BTOpb!; KBK .JI nn, BBOnllT BCllOMOI'8TE!nbHYIO pery1rnpnsann10 n CHB'Iana paccMaT-. 

pllBBIOT naJi:6onee 

.ell npH6/llllKenHoe 

CllHI'ynllpHb10 npn CHllTHll peryn!tpnsannn 'lneHbl, nm1 KOTOpb!X COCTaBiilteT-
x/ . 

nnTerpanhnoe ypaBHenne , 3To ypaBnenne pemaeTClt TO'IHO, _n c noMOll!b!d. 

HSl!)leHHOI'O I!epBOI'O npn6nuJKe·Hl!lt MOlKHO · IIOCHe)lOBaTenbHO Bbl'IIICHltTb cneJlyIOll!He 11p1I6HHlK0-, 
. - . 

Hlllt, pemalt COOTBeTCTBYIOll!He . nnTerpanbHbie ypaBneHlllt, HafineHHbie ITa!!COM n <l>afi a6eproM_., 

J)annanHon11bxe nonpaBxn x pacc_eltHHIO TaxJKe conepl!(aT ~orapmj,Mn'lecxne qneau i-inna 

' • 2 g logg 

OcnoBHalt TpynaocTb MeTona nepaTnsanHn - Bw11onaeHHe npenenhaoro nepexona 11pn 

CllltTnn perynltpnsannH ( ,; -+ 0), ITosTOMY T.'r. By,ITal!c n Xypn nonpo6110 nccnenoBami 
' • - . g2 

Taxol! 11pea.enhnb11! nepexoJJ. na npHMepe 11epenltTHBHCTKoro pacceltHHll na noTeaunane __ ._ , 
- . 'rm 

.rJJ.e 'm >:3 • 3Ta MOJJ.0Hb yJJ.a'IRO nepea.aeT OCROBHbie 'I0pTbl.aMnnnTyJJ.bl pacceltltlllt.B ne-

nepenopMHpyeMol! ·Teopnn,. 'ITO coBepmenao ecTeCTBenno, nocxonhxy, a.el!cTBHlt MeTOllOM pa-
/9/ - ' . ; . . . ' . . . 

6oTbl ' MOlKIIO nony'IHTb' B nenepenopMnpy8MblX TeopnltX 11onlt KBa3HIIOT8HllHan BHJJ.a 

·g
2 /r 20 

, , rne n f2 •· By, ITal!c n J:Cypn 11oxaaann, 'ITO B STOii Moa.enn 11ponenypa ne-

paTH38llHH 
0

BeJJ.eT K KOHe'IHOMY peaynhTBTY H ,'ITO aMIIHHTyJJ.a pacceltHHll BHe snepreTH'l0CKO~ 
' 2 

110BepxnocTn HMeeT n?rapmj,Mn'I_ecxyro TO'IKY BeTBneHnH 110 g 2 11pH g =· 0 ( ocoCen-

HOCTh BHlla g 4 log g 
2 

) • Bbrncnnnocb TaK)Ke, 'ITO TO'IKa ,; c- 0 ltBnl!eTcll cymecTnen

_no oco6ol! TO'IKOfi llHlt P';I'YHllpH30B~HIIOI! aMllnHTYllbl H 1103TOMY KOHe'IHblfi peaynhTaT MO)K_eT 

saBnceTb oT nyTn, 110 xoTopoMy ,; y<;TpeMnlleTClt K. Hynro,• ,llpy~oi!' MeTOJJ.1 He CBltSSHHblfi 

C nepaTH38UHiji!, 6un 11peJJ.IIOlKeH B 
110/ , . 

pa6oTe , B '18CTHOCTH1 JJ.Hlt SMllnHTYllbl pacceltHHll Ha 
2 

k =-0 110Tennnane BHe saepreTn'!ecxol! noBepxnocTn 11pn f =· 0 · · 6uno Hal!neno To~.:. 

· aoe pemenne, conepJKamee oco6eanocTn BHJ:ta 
4 2 

g log g 
.. /101 

, B pa6oTe nccneJJ.OBa .. 

HOCb He11ocpeJJ.CTBem10 . ypaBH8HHe nHnnMaHa-lllonHrepa 6ea BCS!KOI! BCllOMOraTenhHOfi pery-
. - · /8, 10/ ', -

HllpH38!lllll, PeayHbT8Tbl pa6oT y6eJJ.HT0HbHO CBHJJ.eTeHbCTBYIOT O TOM, '!TO 11ann'lne 

CTelleHl!blX pa~xOllllMOcTel! B. HTepaUHOHl!OM pemirnnn ypaBHel!Hll JJ.nlt SMllnHTYJJ.~I p~ccelt!Il!lt"~' 
/ ·• " •• • • I 

npHl!Illllle MolKeT ·6uTb CBll38Ho c 11eanannTH'IHOCTbIO ·saBHCHMOCTH TO'IHoro pernemrn OT 
• 2 .· 

KOHCT8HTbl CBSl3H g , 

HacTOlt!Ilall pa6oTa nocBHmeaa nccnenoBaHHIO ypaoae1111lt~ JJ.nlt Beprnmrnofi q,yHKllHH B 

nenepenopMHpy_eMol! Teopnll. B3allMOllel!cTBllll MaCCHBHbl~ B0KTOpl!bIX. '18CTl!U co cxanltpHb!Mll. ,, 
. - . ' ' ' . 1111 

'lll.CTHUaMH,. Mb! H3Y,'IIIM npn6HHlK0l!l!Oe ypaBll0l!He, BnepBb18 npea.noJKeH11oe 31lBapJJ.COM • 
. / 

EyneT noxaaaao, 'ITO 3TO ypaBH8HHe 11MeeT ·xoaeq11oe y6bma1omee peme_1me, ecn11 npo11snecTII 

xi · -· · · · 
-ITal!c I! <l>a1!116epr orpaHH'lllBSIOTClt 11ccneJJ.OBSHHeM CYMMbll •neCTHl!'IHbIX" ·mrnrpaMM, 

4 

1/, 
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/ ,_ . 

irep~HOpMHpOBKY- nepW:/!HM, llOIIycxaeMyIO -,PopMaJibHOl! CTPYKTYPOl! -Teop1m. _ Pa,:;yMeeTC>I, 

-- Jlll>I TOro,--.i-TOObl I!OKa3aTb rrepeuop_MnpyollilOCTb Beel! Teopnn, :ue_oox:o)lHMO OblllO Ob! HCC/IO

" llOBaTb TaK}KO ypaaueHH>I llll>I <j>yu_Kuntt fpnaa BeKTOpHOl! n CKEIII>Ipuoi! 
0

'I8CTIIU, Oll'!aKo rrep- -

BZ:,IM warOM llOlllKHO OblTb, liCCJiellOBaHHe ypaB11e1111>1 llll>I BepWI!Hbl, nel!CTBHTellbHO, B CHIIY 

'. Te~p~Mbl, '-le1111eHa..JleME1Ha IIOIIHbie" <j>yHKUnn: fpnHa He MoryT yob!BaT_b O~ICTpee, 'ISM _CBOOOll:-
1.., ' " ~ • . l -

-'Hbie <j>yiIKnnn fpnHa, nosToMy, aaMeH>1>1- B ypaBHeHi>1x Jlai!coua rro11Hy10 aepwnHy Ha·cao- -
' '. ~ . . . 

OOllHYIO, Mb! I!Olly'!HIIH Ohl llll>I _<j>yHKUlltt ,rpnua 'HeiinHel!Ub!e ypaBH_eHn>I, ue HMerorune peweHn>I,-

§ 2, Ypa;,rnenn:e llll>I Bepwnmrott <pYHKl!liH 

PacCMOTpHM B3allMO)l0ilCTBliO BeKTOpHbIX 'IaCTHU C Maccoll m H CKam1pllblX 

'IaCTHU ¢k C Maccoi! M' narpaHlKHall B3aI!MOJlel!CTBH>I B03bMeM B BH)le: 

(2, 1) 

3AeCb 
;\. 

- CTPYKTypHbie KOHCTaHTbI rpyUIIbI CIIMMeTpnn _paccMaTpnaaeMofi Teopnn, 

·:a SpMIITOBbI I!Oll>I n AP. 
k 

rrpooopaay10Tc>1 rro perynHpHoMy rrpeAcTaaneunro_ sTol! 

·• ·-. rpyrrrrbI. TaK, HarrpnMep, llll>I JlU 2 - rpyIIIIbl -coaepmen-
L '\ 

HO- aHTHCHMMOTpH'IHb!l! TeH30p, a llll>I SU 3 -rpyIIIIbl CIJf =- f f• 
. - - - / 12/ - II 

(anaqe-

MOlKHO Hal!Tn B _CTBTbe ro1111-Ma_nHa '·, I!pH'IOM IIOII>I rrpeoopaayroTC>I COOT-,. 

BeTcTBenno no Tpex~epHoMy n BOCbMHMepHoMy rrpeAcTaa11e11n>1M. 

I ---,K~K, li3BeCTHo, TO'IHY~, B:pWIIHHYIO ,PyHKUlilO MOlKHO Bblpa3HTb qepe3 <l)yHKUHH fpnua H 

a_MilllliTYllY paC<,:S>IHliSI BHe MaCCOBOl! I!OBepXHOCTII, Mu, OllHaK6, orpaHli'IHMC>I nayqeuneM 

Ilp,l!O/IH~0HHOr? mrne,l!Horo ypa~H0H.HSI 3ABapACa, K<>Topoe rpacj,nqecK~ li3~opalKeHO Ha pncyHK01 

O-.iean_Ano, 'ITO rrpno11nlKenne,- ncno11b3oBaHHOe, rrpn BblBOlle ·sToro ypaauenng, _SKBHBaneHTHo 

• nec_THli'IHO~y' rrp:iionlilKElHIIIO llIIH aMilllliTYllbI pacceHmm, orrpe,ienHOMOl! ypaBHeHH0M BeTe 

H 'CoriIIHTEipa,' BBOllH llllH JlHarpaMM B 11eno'a ~aCTH ~pa<j>H'IOCKO;.O ypaBHE>HHSI { CM, pnc,) 0003-· ,-
uaqeune 

nal!AeM llH>I 

+: aA
2 

ypaBHOHHO 

I'µ(p,k) 

2 . -~· -2 2 2 2 2/_ '-

r 
d•q - (p+:q) -,k2+:m [(p -q) -(k~p-q) ),_ 

1----
(2 IT ) 

4 
i .. k' 2 _ 2 - _ k - 2 2 ·-· 2 

[{q-_) +:M )[{q+:-z-) +:M )[(p-q) +: 
2 ' 

oi 2,)' 

6 

{ 2,2) 
'I'µ(q,k),, 

'-

I • 
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_,,, 

rne -·· a = 1 nm1 '•SU 2 rpynnhl 11 a = 3/2 n11iI su
8 rpypm,i. 

-. 
: 311aapnc HCC/10Jl0B8/I ypaamm11e TaKoro THna . B nepeHOpMHpyeMblX TeopHSIX •. Ou IlOKa.

. aa.:1, 'ITO nepel!OpMIIPOBKa T00pllH npHBOJlHT K IlOlIBJI0l!HIO IlpH H00JlHOp0JlHOM 'l/Iel!e MHO)!Cll-

--reng~ 1 Z ' KOTOpbill, B 'l8CTl!OCTH, MOlKeT 6b!Tb paaen O H/IH PellleHHe ·Monnq,n-

UHpOB8HHOrO T8KHM o6pa30M ypaBH0Hllll COBMeCTl!O C Jl0Il0llHIIT0/IbHblM YC/IOBHeM HO:Ml!po~-, . 

Kil aeplllHHbl Ha MaCCOBOll noaepxHOCTII naeT nepenopMnpoBaHHylO aepllll!HHYIO <pyllKUIIIO. 
- /1/ 

PaccMaTpllBaeMa!I H8MH Teopllll T8KlK0 l!l1Bap11aHTHa OTHOCHT0/Ibl!O rpynnbI nepeuopMl!pOBKH 

;, 
A ➔ Z 

8 
A • ' <p ➔ 

;, 
z 2 ¢, 

m ➔ m -:8m , , 

• I .;, 
>. ➔ Z; Z 

2
_ Z 

3 
A 

M ➔ M - BM • 
(2.3) 

B nepeuopMnpyeMbIX TeopH!IX HEjllH'llle nono6uoll rpynnb1 'noaBOJI!leT on11oana'I110 ycTpaHl!Tb 

6ecKoHe'IHOCTn BO acex nop!!JlKax Teop1111 aoaMyme1111ll, B 11ameM cny'Iae 9TO, Ka:K 1!3~ecT-

110, HeaoaMOJKHo. __ Mb1 MOJKeM- -reM He MeHee no'nb1Ta:bc!I aocno11baoaaTbC!I npo11aaonoii.!, no

nycKaeMbIM rpynnoli nepeHopMnpoBKII, ·n11ll Toro, 'IT06b1 ycTpa1111Tb 6ec~oneqnocT11, KoTopbie. 

.MoryT B03HIIKHYTb npn peme11n11 1111Terpa11bHbIX ypaane1111ll Jl/Ill <pyHKunll fpn11a II aeplllllllbI_ 

f µ 8 Jl8HHOli pa6oTe BBHJlY TpyllHO,CTell, CB!l38HHbIX c. l!CC/18Jl0B8Hl!eM Jl8lK8 npn6Jil!lK0H• . 
xi 

11oro ypaa11en~ll ( 2.2), Mb! orpaHH'IHMC!I ·11ccnen,oaa1111eM 9Toro ypaa11e11n!I npn k =· 0 µ , 

Mb! noKalKeM, 'ITO B 9TOM ·c11yqae MOlKHO nallTn nepeHopMnpoaam1yro BeplllllHY C IlOMOillblO 

MeTona, coaepllleHno ana11ornquoro MeTony 3m,apnca. HeB03MOlKHOCTb ycTpanenn!I 6ecKo

n_e'lHOCTeli a nTepannouu.oM pellleunn ypaaneunll (2.2) CBllaauo c TeM, 'ITO TO'IKa A =· 0 

!IB/1!10TC!I 11orapn<pMH'IOCKOli TO'IKOli B8TB/IO!Illll TO'Il!Oro pelllel!II!I. 

ITpn k =-0 aeplllnna µ . rµ l!MeeT npocTyro CTpyKTypy 

. 2 
rµ(p,0)_=~2pµF(p )._ (2.4) , 

BbmonnnM. Tenepb B ypaauenn~ (2.2) noaopoT KOHTypa 11uTerpnpoaamrn no 

" /13/ 
qo Ha 

( Bnoc11encTa11n Mb! noKalKeM, 'ITO.- peuieune ypaanemrn ( 2.2) o5nanaeT TaKnMn. 

caolicTBaMn, xoTopue noSBO/I!IIOT BbinOlll!IITb a!'OT noaopcnJ .. Bb1ne1111B 0Tne11bHO • riocTO!IH-

llbill nnTerpan I II nan6onee cnnrynllpnyro qacTb • !!Jlpa . K O , aan1111JeM ypaauenne nmI 
2 . 

. F( p ) cnMoonn'lecxn B anne: 

F = Z +: I +.KF =· Z +I +K 0 F + K'F, (2,6) 

rne 2 2· 
I . a>. .f d\ 2(p•q) F( 2)'. = -- ,--, :J . q • 

m 2 p
2 (211) (q +:M 2

)
2

, i 

xi 
. .Hcuo, 'ITO 3H8HIIII rµ ( p,O ) nenocTaTO'IHO Jl/111 cy)KJleHIIII O cymecTBOB8HIIII 

pemen11ll npn61111JKeHHbIX ypaBHeHHll Jl/I!I <pyHKUllll f,p11ua, 

6 

t· ' 

.,.-/_ 

/ 
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• . 2 2 2- 2 . 

K'·F 

2 
·, 4q x. 
--.-2-

d'q, _ p q • .;.(p <i<i) ' F(q, ) 
f;-:-:-:. .. 2 ', 2" 2 (p•q) 2 22 

(2rr) (p.;.q) [(p"".q) ,t:.m J, (q + M) . P . 

. t 

(0) 
By,lleM HCK8Tb' ·.F B BH,lle F a- F +:· F'· 

.,; 

. . . F (O) .. onpEl,llenlleT_Cll ll3 ypaBHellmi 

(0) / (O) 
F a- Z· -t< I +: K

O 
F 

. no,llqHHlleTClI ypaBH8HH!O 

( 2.7,) 
·' 

(2,8) 

Cljaqana H3yqHM pe_meHHe ypBBH~HIIll (2,_9),·a 38T8M IlOKalKeM, qTo ypaBHeHH~'.(2,JQ) \ 

. '.: MOlKHO •pem·aTb COBeplll8HHO aHBll?rH'IHOi T,e, Bbl,lle/l~Tb · CHaqa/la C.HHrylllIPHYIO qacTb ll.llpa . 
. . -· . 'n ; /7/ . . 

· ... , pemnT.b nol!yqea,aoe ypaaaeane T,.ll, (cp, ). Booome;, nonoRmM , 

. (0) 
F . 

F 
co (n). 

a-.};_ F 
naO 

· Y.llOB/l8TBOplleT ypaBHSHHIO J2,9), a 
{n) 

F ypaBHSHH!O 

(2.12) 

'ITO KalK,lloe HS ypaBHeHHl! '(2.9), (2.12) HMeeT 8,llHHCTB8HH08 pemeane; 'Pa-

Bcmpoc O, C;O~HMOCTH IlOl!yqaeMor~ PS.Ila { 2, 11) QCT88TC!! OT~;b!Tb{M, ·: • • 
..... • f ' ' 

' ' (0) ' 
' § 3, . nmt,<j,epeHUH8/lbHOe ypaBH8HHe 

0

,llillI . F 

ypaB~8HHlI (2:9). ITep_el!,lleM K cq,epH'l'.8CKIIM KOOP.lll!HnTaM ·a_ qe- r,_. 

8BKUH,llOBOM.npocTp8HCTBe 
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' ,A 

.4 

. ' 

;r 

'.q 0 .: qcosO ; •· :q 1 •·q sinO coscf, . . 
j 

(3.1) 
;,-,· 

~q 
2 

•·q siii"i1 .• lsin cf,• 'cx,;'y, q
8 

.. ,qsinOsincf,•hliv, 

' 4 ' 2 . 2 2 • 
d q •·½q , dq sin OdOsincf,dcf, di/,. 

ITonaraH cos8 •·(p• ~)/pq 
·, 

' n:p~immeM ypaBH8HII8 (2,9) B BIIA8x 

l'AI'.! ,X •·p2 

_F(x) •· Z+:I +:~ 
· · ' a 2 

(2rr) m.x 

, I-..:. f ydy( x-y) yxy F(y). 

/ (y+:M2)2 

.,-_ 

TT .. 2 . 2 . oo ,r 
-1[,d,0 sio0.cos0 ·;._;2 ,a,\. ·[ydyxy F(y)fAII 28si,28 • 

2 2 ~· F" cos n... , 
•.o, :x+:y"-,2vrt cosO/ (2rr) m x o(y+:M r , o 

2 
• y .-··.4 \. ITonhsysc:.1, · npocToll:, HO BecbMa · nonesHoll: q>opMynoa. 

.. I 
IT , 20 , [;do s,n 

·o x +:y·-,2,fxy cosO 
..!!..U .. O(x -i)+:..!.:O(y-x)],,, 
.2 X . . Y ' 

(3,2) 

' / 

(3,3) 

(8.4) 

(OJ ., 

rAe O(x) ••l npll x>:O. 11 OCx)•-0 ITpll x<·Q , noliy'IIIM ypaBH8H118 AnH F (x)· 

. CO) 
F '(x) •·Z +:I 

' (0) 
2 1 X y F (y)· 

g I . [· dy ~ 
+:-. -2 ' ( +:!,! J 12.xo y. 

8 (OJ 

_:~ [xd y F (y) 
'y 2 2 

X O • (y +: M ) .,. 
- ' (8,6) 

.. ·. (0) 

!'.''2x[,dy .YF (y) 
X (y+:M")2 

· .• oo • (OJ 

+: X 
2 

f.dy ~ 
X (y+: M2 )'i 

~' . 

g2 ... 2 , F(y) 
I •· - f. Y dy ~--2~)2 

12 o (y +:M . 

, • j ~ • ,f 

(3A8C.b rionoJKeHo g 2 .;.3,i,\ 
2 
/Sm 2 ,r! ,~·_aTo IIHTerpanbHO9 ypa~H9HH9 aHanorH'IHO TO·M~; KO

/ .. Topoe 61,mo.nony'leHO•B··Hepem:rTHBHCTCKOI!: T9OpHH paccesmm:r.,Ha CHHrymtpHOM IlOT8HllH-
/JQ/ . . - . . 

ane. , BBeAeM o6oaHa'lenne . > 
~'-

. .. _;g2 00
• 2 F(y). 

A •· Z +. - f. Y dy · 2 2 
12 o .• (y +:~! ) · • . 

(3,6) 

x/ 3nec.1, 11 B ,ttanbHel!:meM MbI. onycKaeM aHa'IOK c OJ B Tex cnyi:iaHx, Korna aTo . He 
- ,· Be):leT ·K 1!8AOpa3yM8HHHM, 

8 
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I ,,.,, 
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. . ·I • 

. , l! :efy.1teM C'IHTSTb, '!TO'KoHcTaa-ra nepeaopMBpo~KII . · z · . m,iopa~a TSK, q;TQ .Be1IJ1q11aa: A· .. :: 
'·XI. ' : ' ' - ·- < \:_· ,: - ·-. •• ·-··. :_· .'. "'-, - 'i 

KO_He'!Ha ·' • ITocnll)UIHH' orrpen,enseTCH , 113 j ycnO,Bll.11, ,~op;mp_qBKII , . ,., ... : .. ,_ •:• 

ITepetmeM K · nccnenoaaHuro ypaBneHitir CS.5). 'EcnH nanb1TaTbcst pemaTb ~~ . . . ' ' . . ' 

, ( 8,7) 

I 

ypaane-· 

·· a11e 11-repa~l!SIMII, B3HB B' Ka'!ecTBG ayneBoro ,rrp1161IJ1JK~n11s F -· A ,. . , . TCJ ·a nepBOM 1Ip116-, 

'nnJKe.~11 rrosrisTcl! norap111pMB'!8CKII paci:ons,m11ecll · nnTerpanbt, a B nocnenyrom11x aoan11KnyT' · 
• • ~ 1 ~ / . • ·/ 

cTenenable pacxon11MOCTII aospacTarom11x cTenenen •· HecMoT,pll ·na sTo, cymeCTayeT (11 IlIJ,11-

_> TOM. _ennncT~enaoe), pe~en11e nepenopM11poaaaaoro ypaBueHHll' (8.6): 

F(x) •· A +_ ..£! ~ [.dy .y '.F(y) 
12 x o ( y +:M )2 (8.6,a) 

-•2xf,dy yF(y) 
(y +:M 2)2 

2 "" F( y) 
+· X - [,<Jy· 2 2 

X (y+:·M ) 

'- -
:nm1 Toro, 'lTOObI Jl:0KS3STb 8TO, Bocnonb3Y8MCll T8M OOCTOSITenbCTBOM, '!TO ypaBHemte · 

' ( 8;6a) SIBlilleTCll ypa~HeuneM BonbT8ppa C Bb!p~:ll(Jl:elll!bIM HApOM ~ II08TOMy; K~K, ~~I'KO 

• _ CBOAHT'?H · K o6btKHOBeniioMy n11q,q,epenunanhu0My ypirnuenmo '!eTBepToro. nopm:i-

4A 

JK8 

4 8 ' /4 d F 8 d F 
.. X ---,- +:6 X 

~ dx 

PasyMeeTcll, ue BCHKoe pemenne n11,j,<j,epenu11anhnoro ypaBHSI(ll,ll (8_,8) :.'ynoane_TBOpHeT 11c-

. ,X~AHOMY lll!TerpanhllOMY ;paBuennro ( 8.5a). Pemenne ypaaueHllll (8.8) 'nonJK~O IIOA'!HllllTbCSI. 
, • i • • ' ' >" ' 

·_onpenenel!IIbIM rpaun'lllhIM YCfIOBHSIM npn x -+ 0 11 . x -+ 00 • Mbi' cM,OJK-eM cq,op-

- . x/_ B nam,uelimeM Bbl!ICHHTCH, '!TO lll!Te_rpan' pac_JCOAllTCll norapmj,Mn'!eCKII. 'ITOObI 
. He. l!MeTb nemi C MSTeMB.TH'!eCKH · OeCCMbicneHllblMH. Bb!paiKeHHllMII, MOJKl!O DBeCTII BCllOMOI'S• 
-re'i:1w1yro' peryns,pnsannro,. CHIIMSeMyro' B KOHue, BbI'!UCneHnll. 3TII. DH'll!CJieHllll. ·He OTnll'!SIOT
Cll ?T ~ooTBeTcTayiomnx onepaunli B -'nepeHOpMnpyeMhIX Teopns,x; 11 Mh1 npenocTaBnlleM nx · 
_'!IITaTenro. 
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- ' -

// 

I, 

'r 

~ . ' .. .,, - . . , ''-, ·_. ~ : . . -'-;" , .. • < 
MyJIHpOBSTb :aTH ycnOBHSI 'n no,Ka38Tbi 'lTO Ol!Ji MOI'YT 6bITb BbtnonneHbI, namb' nocne 'Toro; 
' . ' 
KSK H3Y'lHM SCRMllTOTH'l8CK08 llOB8ll8RH8 pem8HHl! ypaBH8HHSI (3;8) Ha K~HUSX HHT8p~na 

" • < - ', • ' 

0' .. , ) • ' 
,;, 

., . ' 
§ , 4. J1cc,ne/lOMHH8 p~menal! 'llHppepemman&HOI'O ypaBH8Hirn. \ 

CymeCTBOBSHH8 H 8llHHCTB8HHOCTb'pemeHHSl'HHT8rpanbHOI'O ypaBH81IHSI, 

i 
,O6mee peme1me 'nnq,q,epennnam,i!oro ypaBHGHHSI (3.9) HMeeT .iru:t:-

' F(x) =· F 0·(x) +:I, c 1 ,F
1
,(,x) ,' 

le:•l · 1' 

(4.0 

'rne , F
0 

-, -'laCTnoe pemenne ypaBnenasr ( 3.9), a F1 - -mrnel!no neaaBucnMbie pemennsr 
' . ' 

. cooTB8TCTBy10mero oi:tnopOAHoro ypaBHenasr. HeTpynno y6enn:i-&csr, 'l,TO pemenasr ,onnoponnoro . -
ypaBH8HHSI, HM810T cnenyIOmyIO SCHMIITOTHKy npa ,X-+,.., • 

• a/a • i ...!. 2 ' ¼ , 
F 

1 
( x) ... x exp [ ~;4 e 4 (g _ x )' I , , , 

F
2 

(x) 

F 
8 

(x) 

- F, ( x) 

• 8/ 8 , • I : 2 ' ¼ 
.. x exp[-,4e, (g x), I~, 

.a/s I JL. 2 w 
.. x exp [ 4e 4 ( g x) · ] ,, 

• a/ 8 , •I .!!., , ~ 
"x exp[4e 4 (g2

~) ),. 

'-I 

(4.2) 

PemeHHSI FI_ 'n' F 2 __ , 8KCllOH8HUHSnhHO y6bIB810"1:• a ~'a B - F 
4 

aitcnoneHitnanbHO B03-

pacTSIOT. Pemeane H80llHOpOAHOI'O ypaBH8HH>I, -0'18BHAHO,, HM88T SCHMITTOTHKY 

· F
0 

(x) !!., .,J£ 
X .. 00 2 

( g X 

(4,3) 

Tpe6oBaHae CXOAHMO,CTH-HHTerpanoB B ypaDH8HHH' (3.Ba'.5 npBBOAHT K TOMy, ,'lTO MbI~)lon>K..:-· i'' 
Bbl, 'acicaTi: pemenae B Bnne 

r 

F(x) •- F 0 (x) +:c 1 F 1_(x)'; c 2 F 2 (x).: ( 4,4) 

"PaccMo;pHM Tenepb llOBenenue F(x) 
- ' ' 

npn X_-+ 0 XapaKT8pHCTH'l8CKH~ KOP-

RH ypaBHeHBSI ( 3,-9) paBHbI / 

s';· -=·2,. S 2 -=-l , · s-;-=--:-• 1 ,_. ~:-•:1~ .· (4,6), 

TToSToMy· paanO:>K8HHSI pemennl!/onnopoAHOro ypaBH8HHSI B 0Kp8CTHOCTH nyn,r ,MOryT HS'lH---
' ;.c1 -ii. " , ' ' 

x , x • ·Peme,nnn , F 0 HSTbCSI C' x2 • • X F1 n ,F 
2 HM810T 

r,, 

·'\ 

10 
'/ 

; ' 

' -~ 

------------- -•------------------ /: 

-- -.:~ 

-·-



' 

I 

(4,6) · 

d2• du, F (x) • +; + 0(1) , ,' 
2 1 X .. 0 7 --,x I 

I'A8 a· cuny nunel!aol! H838BHCIIMOCTH· peweaul! . F, H F2 

d 11 d22- dudu ./0 . 
" 
~ 

' c· 

TaKHM o6paaoM, paanol!Cean:e rcx> HM88T BHA: 

'F(x)•: b2+:d21ci +:d22c2 +: bl +:dllcl +tl1if2+:0(l) 
X 2 X 

d d • 
-; +· I +: 0(1). 

,. X X 

. Hal! ABM. Tenepb Y<;'nOBHll, IIpH. KO::COPhlX peweH118 nu,W,ep~i_inHafibHOI'O )'paBH8HHll. YAOBneTBo

·: pll8T, llHT8I'pam,H~!1Y ypaBH8HllIO, nnll aTOI'O' Bbl'lllCHllM aaa '18Hllll , BHTP.rpanoB B ypaBH8HBll ', 

is.Ba), ri~lib3Yl1Cb ypaBHenae~t(S,8) B LICllMIITOTHltO~ ~.7) • YMHOllC8ll ypaiiaeaae (s:s) na 
. , '. 'ti 

'coOTB8TCT_BYIOlllll0 CT8118Hll X a 'Bl,IHOIIHllll ,<>~~B~l:!HhI_E:, BHT8I'papoairnmt, no 'ISCTllM,. nony-

' qnM 

2 • ". y' F(y) . 
' g f d -::-:--y- ' y • • 
'12 x o (y+:M ) 

· · 2' 2 a -
d 1 2A 2F 2x dF _ x. ,d F, _ xa d ·,F ,, 

=•-I -- _, - +: -- _, -- -- +, ---- +,--•--
•, . x 3 3 3 - . d x 3 ; dx 6 d x •· 

/ 

11 
• I 
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:-,, 

CKnan;r~aSI 
i, 

BbtpalK8HHSI, Mb! BH)lH~, . '!TO· npaaii!I 'laCTb' 

F(). -d 1 d2:. 

I , X "'°'-;- -· ~ . ', ,, .' ·, ,_._,. 
-TaKHM of5paao_~• p81I18HH8 )lmpq,epeHU1:8llbHOrO ypaBH8HlllI (4.4) S!Bl!Sl8TCSI p81I18HH8M ,HHTer_; ,: 

pan~Horo ypaBH8HHSI B TOM H TOllbKO B TOM cnyqae, ecnH, 

' d I a'. d 
2 

a, o· 
(4.9) 

nony'l8HH08 rpaHH'IH08 ycnoane ,?;-WlKHO YJ:t<'.lBll8TBOpHTb, II npHTOM 8J:lHHCTB8HHbIM 

30M, nocKOllbKY _ypaBH8HHlI )ll!SI K09q>q>nuneHTOB c I n c 2 

di dllc1 +: dl2c2 +:bl a•?·· (4, 10) 

d2 •· d21c1· +: d22c2·+: b2 •· 0 
.\ 

HM8IOT e.tinHCTB8HHOe pelileHne '(a cnny ycnoanil (4.~)). BcnOMH!Iall, '!TO nocTOlIHHaSI 'A 

q>HKCHpyeTC~ ycn~'aneM HOpMnpOBKH ( ii. 7) I Mb! npnxonnM K 'aaKl!IO'l8HHIO, '!TO ypaBH8HH8 
• '; •, I • \,-

(3,fui} HM88T onHo H 'TOllbKO onHo perneHHe, ' 

3To pe1I18HH8 B8J:t8T ceo!I Ha 08CKOH8'11IOCTH_ cnenyrolIIHM of5pa30M: 

4 A • a/a , I 7 , ,2 ¼ 

- 2-,.+:c~ exp[-,4e (g x)_. ),+: 
g X 

F( x) 
X-+ 00 (4.11) 

~a/a · •1 ; 2 ¼ 
+:c*x exp[-4e ·(g x) ],; 

< ~ 

( m1nny 
1
ae1I1eCTBeHHocT1!' F. npn x >.:O MOJKHo nonoJKHTb c 1 •-c;, ... c ,· rne c 

KOMnneK,CHo). Tsnepb _HSTpynirn OOOCHOBaTb noBopoT KOHTypa HIITE!rpnpoaaHHSI B ypaBH8~HH, 

·( 2;2) • n·eilCTBHT8nbHO, nOCKOllbKY )lHq>q>epeminanbHOe ypariHeHne HM88T OCOObI8 TO'IKH 
• 2 J •o • • 

X,•·oo , X a_-"M X •:0 1 TO_ero pSIIl8HH8 F(x) - aHanHTH'l8C• 

,KB!! q>yHKUHll B KOMnneiccuoil nn()CKOCTH X ·c paapeaoM no OTpnuaTenhHOil B81Il8CTB8HHO!i 

nonyocu. B·cnny (4.tI) q>yHKU-HSI 'F(x) YObIB88T no ll!OOOMY Hanpaaneunro, TBK-'ITO ,. ' . ' . ' . . 

MOlKHO iianucaTb' J:tll!I F ( X) nncnepcnoHHO!" COOTHOIIl8HH8 083 Bhl'inTaHnll. BosMOlKHOCTb 

nOB()pOTa KOHTYP,8· HHTerpnpo~aHn3: CTBHOBIITCSI T8M caMb!M '0'18BH)lHOil, 

,.!lo cnx :nap MbI nayqann -pe1I1_eHne ypaBHeHH!I (2;9) i:insi rnaBHoil. ·'la~Tn aeplIIHHHoil · 
' (0) • ' ,. 

q,yHKUHH F , , · PaccMOTpHM Tenepb ypaBH8HH8 )ll!Si nonpaBOK, F (n) , 
_ . · ·. (O) ' ~ 

2 
l ' , . , , .(0) , . 6 

•. HeTpynuo 

yoe)lHTbCll, '!TO K'-F .. p ' n K -F '.. p 
. . . ' p2 ➔ 00 < " • l> 2 ➔ 0 

TToaTOMy, npnMeHS1S1 
(I)' 

F 1 H BOOOIIl8 · nanoJKeHHbtil·-BbIIIle·. MeTon, MOJKHO npoaspnTi:, ·q,:o ypaaneHne. nnll 
, (n) 

KaJK)loe '·ypaBHeHne' (2. 12) ,· HM88T 8)lHHCTB8IIH08 p81I18HH8, TTpn 9TOM p81I18HHSI F (n ·>: 
, , : , 2 , , \ ' ' . ' • (n -1), • '· 2' " ' _, 

npn, p .. 00 YOblBBIOT Ob!CTpee, 'ISM F ' ' I ·a npn ,P .. 0 BS)lyT C80SI He' -

xyJKs, 'ISM · F Cn -
1

' • 3TnM. aa-aep1I1asT.?S1 noKaaaTenbCTBO cymecTaoiiaHH!I · n · 

liOCTH pe1I1eHriS1 _yp~BH8HH~ )lll~ nE;peHopMHpOBfiHI\Ol! aeprnHHbI. 

12 ·--~ '-c 

·\ 
i' 
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·2 

§ 5. IlpJI6nn~eHHe·· M ,.. 0 

2 
· Ec1111 B_ ypaBHeiiuu ( 3.Sf nonolKHTb M •·O , TO pemenne M0lKH0 BbipasHTb qepes 

__ xopomo •Hsyq~~Hbie cnenuanbHhie_ cj>ynKnnir. B aToM cny'.lae _ nerKo nal!TR qacTnoe pemenne: ne-
. , ::-... . ~ .' , - ' 

0AH0p0AH0I'0_ypaBH8HHH 

4A 

?'"7 (5.1). 

-.·, 
OAHOpO)ll!08 ypaBH8HHe' npR 8T0M npeBpamae_TCH B :o6o6mennoe I'HnepreoMeTpH'l8CK0,e_ ypaB"". 
. . /14/ ., 

. 11enRe 

d 
· d •. - d-_ /· . 2 -

- (,i_-2) (x ___ . -1Hx-+-:1)(x_ +:2)F. +: g- xF 
· - dx , dx · dx _ - dx · , 

1!To6bi YAOB/18TBOpHTb rpaHH'IHbIM YC!J0BHHM, lIYlKH0 11al!TH peme11ne ypaB11eHJIH ( 5.2)' K0Topoe 

- y6hI~a~T npH 

BopHeT G 

X ➔ 00 II BeJieT ce6.11, KBK IlpH X ➔ 0 \• .3THM ycH0BHJIM, YA0BH8T-I 
/14/ 

cpyHKilHS Meilepa 

., 
I , 

F(x) 
30 

GO' ( g 
2 

X 1· 2, 1 ~ - i:, - 2) •. 
I 

, AcHMllTOTHKa , aToll cpyHKilHII npu X ➔ OO 

- 30 2 ' -. ' 
CTBBneHHH Ami, G04 (g X 12,1,-1,·-2) 

-\ 

Mo~e,: fb':b 'onpeAenena' us -nn:erpanbnoro npeA-_ 

HeTpy~ll0,llOK838Tb, 'ITO 

"80 2 ..;.211 
G

0
._( g _x I 2, 1, -_1, -2) ". _,__, e 
• (g2x,8'8 

- ITpu MBnblX X HMeeM (cM.- ITpunoJKeHHe) 

' (5.5) 

. Yc~OBHe '( 4.9) ,npHB0AHT K -0K0H'IaTenbH0MY 0TBeTy: 

4A 
--2-
g--.x 

_. - 80 
2 

·;-- -

-•2AG
04

(g xl2,1,-1,-2} 
I 

PasnoJKeHHe·pemeH~~ npu MMbIX 
/ 2 
g nenocpeACTBeHHO cneAyeT_ H3 (5.5) JI HMeeT BHA! 

13 
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. '' 

,-....· 

.. \'. ' 

·,..: . 
. ·,;: 

(. _-:-_ 

,,: - \ , - 2 - - . - -' 2 • - - • · -~ · 10 . ; -
F •· A( l +, g logg · ,ii: +:-=- x (log x.+:4y _,_)+O(g ) I • 

6 · 6 · · · 3 
:\' \ __ ·. 

'; ,_, 
Mbt nonyim:mr, T8KllM o6pa30M, norapmpMU"leCKYIO _TO"IK)'. BeTBnennlI npn 

( 
.. 2 - 2 . • ... 

na · g log g ) • ~-
. / .- .. 

11on"lepKII~M, ."ITO "lneH,. nponopnnoHanbHbii! • . ~ 2 fog g-
2 

. . , nail nen ·aneci TO"IHO, . . 

-, ' • HU ~ Y'leT . BbICmnx npn6nmKennli,. He 
0

IllllllIIOT - Ha ero ee1i°H"IBBY o · • 
. i"., . . . . . .. 

y"leT_ 
\, 1: ' ' . . . 

"1,1 ,1-0-. 

. a· 3aKnio"l~Hne pacc~OTpllM °COOTHOmenne (3.6):-a rtpn6nn>KeHHH "i.i 2 
-- 0 Mb! MOlK0M,-

. . · -· . . . . . . ( 

HOPMBPOBSTb aepmnnny10 cpyBKlllllO ycnoeneM F(O) -- 1 , Toe,· A.-- 1· . .-'Torna, non.: 

!c:T~emi:~·e (3.6) pe~e~ne (6.6), ·nony"lnM (o6phlBa!I pacxoit~mnl\cg HHT~rpan ~a· eepxn~M 

n~enene)' ' 
/ 

2 
Z (A , ,g ) 

2 A 4 
1 -..:_ {;dy[ ~ 

· 12 o . g Y 

Ill: 2 · 
200,(g y 12,1;-1,-2)1,-· . (6.8) 

/_ ' -- 1 . •· -,;_1og(Ag 2 ) + - 13 _ '4y .: 
· 3 -- •· TT' 

TaKlIM. o6pa30M, KOBCT8HT8 nepeH OpMnpoBKU Z -> npn A·.:. • U· H08H81IHTH"l0CKH 
-~- . . :f 

·_: aa_
1
BHCBT OT g _. : -, 

§ 6. 3aK1110"18HUe 

~bime_ Mb! HOKaaann, __ "ITO B aenepenopMHpyeMbIX ·TeopH!IX ·• B38HMOllel!cTBH!I CKan1tpHblX 
• , ·• • • . • I - ~ . -~ • - • • • , - • . • • - ,. 

. "l~CTHU C ,MaCCHBHblMH BeKTOpllbIMH "18CTHU8MU cymecTB)'0T ennHCTB0HROe peuieiiire: ypaeaennsl -

. hm1 nepenopMHpona~noi! Bepm1i'nnb11 cpyHKUHH B neCTHU"IHOM ;pn6nnlKeHu"n •.. BepmllHHS!I. ~YHK,-. 
- - - - - : . .. -.. l ., - . 

:nn!I y6bIBaeT no aaKony; (4.11) BO Beel! KOMnneKcHol!_nnocKocTn_ p 2 x , To"IKa· g 2 •. 0 · 

irnnsteTC!I norapHcpMH"l0CKOI! TO"IKOil BeTBn0HlllI nepenopMHpOBaHHOil BepmHHbl '. F.(p 2). , • '10M _ 

n 06"1>1ICH1IeTc1I nonnag necocTOSITenhnocTb Teopnn noaMymen~ll 'B ~enepenopMHpyeMbtx Teo.:. 
• ' • • • • I , .~ ., 

pn!lx:BbIXOll 38 pSMKH:Teopnn B03Mylll0H!Ill_Bp8CCMOTp8HROM HaMU·cny"lae npllOOllllT:· "ii" ' 
~ • • • •• - --.. • • - ., - ' < 1i 

cnTyannn, coeepwenno nneH.TH"UIOI! nonolKeHn10 · B nepenopMnpyeMoil Teop11n, EnmicTBeanoe · 

. OTllll"IHe - B03RHK~OBeRne n~~apnqJM
0

H~e-CKOll TO"IKH' BeT~eHHH no KOHC:;8H~8. ~B~3ll~ . MM, 
: . , . . . ., . . .- ', :. ,'-.-'.,, ,"· .. :~:-.-, __/ .: . . . ~ . ' ,- ·- _, . ._ 

. pa3yMe0TCH, ne ~OKa3ann ~epeaopMnpyeMOCTb-paCCMOTpeRROll Teop11n; n_ocKO~bK.: -~. ll/3t/:"· . 

"lllllll llHWb-_ npn6nHlK0HHOe ypaBHen,ne llll_lI BepWHHbl npl! ,"18CTHOM 3H8"10Hllll. OllROil, H3 n:pr::- · •:· 

I I 

xi · ~- - - . ' · · - •, /16/ . , 
..._ ,_ . B pa6o_Tax A. CanaMa n ~.• .llenb6ypro _ , paccMaTpHB_aeTcSI a_cnMnToTnKa: Bep.:. 

WHIIHOil_ <PYHKUim B sneKTponnnaMnKe eeKTOPHblX "ISCTHU. ABTOpbI nony"ISIOT y6b1B810llly10 
. ·acnMnTOTBKY · Bepwnnbl, ._ npennonarag,· · "ITo ·i MelKl!y aap!IIIOM n Macco.il BEKTopnoil · 

- HM00TC£1 COOTHOwe11ne Z( e2• m2) e- 0. , , ·. . , . ... . ., -
14 "\. 
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. M91U!bIX, O.t1naKO pacCMOTpe11111,Ilt llplIMep CBIIAeTenbCTBYElT O necoCTOSITenbHOCTH 06bI'IHblX1 

OCHoBaHHblX na Te_OplIII B03Mymenul!, ap'.yMeHTO,B O aenepea,opMupyeMOCTII paCCMOTpennoro 

Knlw~a. TeOplil! II yKa3bIBaeT MeTOA II aanpaBneaue AanbH8l!ruel! pa60Tbl,, KpoMe Toro, nony

qen111,1e pe3ynhTaTbi no3BongroT Bbl'IllcngT& HeK0Top1,1e Apyrne pan11annon111,1e nonpaBKII, Ha-
. " .. 

np11Mep1 nonh~ygc& ii·al!.t1e1illhtM BbrpaJKeuneM Ang· Beprunn1,1 :C,, (p,O), 

nonpaBKu' K rrongpn3annonno11,1y onepaTopy BeKTopnol! 'IacTnn1,1 Il (k) 

MOlKHO Bb!'IIICHHT.b 

npn k .;. 0 
, ' µ,, .. 

nepBbI8 A Ba 'IH8llll' pa3n0lK8HIIg ( 6, 7) MOlKHO nonyqllTb, HnTepecno TllKlK8 OTMeTHTh, 'ITO - \. . •· . /4/ 
110Hh3ygcb M9TOA0M T .n. nn , 'ITO Bllonae ecTeCTB9HHO, TllK KaK npeA~OH0lK9HHe nlI 0 

cymeCTBOBaHHII K0He'IIIOro npe.11ena B paccMoTp9HHOl! MOA91Ilr cnpaBellnlIBO, 

ABTOpaM np1IgTHO Bbrpa3HTh 6naroaap11ocTb H.H, Boro.riro6oBy, A,A. noryHoBy, 

A.H. Ta~xenlIA38 II O,A. XpycTaneBy 3a nnoAOTBOpHblC?. 06cy~e111Ig, 

ITPHno:>KEHHE A 

B ,STOM ITpnnolK9HHH H3nOlK9H M9TOA IICCn8AOBaH1Ig acl{MIITOTIIKII pellleHIIl! ypaanem1n 

(8,9) npn · x .... H IIPIIB9A9Hbl OCHOBHbI8 pesynbTllTbl TaKOro 1Iccne.t10BaHnir • 

. CHaqana pac_CMOTPHM 110BeAeH1I8 B 6eCKOH9'IHOCTII, ToqKa X - 0 eCTb neperyngpnag 

.·oco6ag TO'IKa OAHOPOAHOro ypaBH8H1Ig, COOTB8TCTBY10mero ypaBH9HIIIO .(8,8). ITonb3YHCb 06-

mlIM M9TOAOM nccnenoBaHHH lloBeAeHHg pemennl! B OKpecTHOCTH neperymtpHQl! oco6ol! TO'I- . 
/16/ 

KII (CM,,· HanpHMep, KHnry AllH?a ) 1 H9TPYAHO IIOKa3aTb, 'ITO peI1!8HIIH SToro ypaBH9HHSl 

IIM8IOT llCIIMIITOTH'I9CKH8 pasnolK0HIIH BIIAa: 

(A.1) 

rae 
11• ·-. 

4e y.g 

., Jl 

a
4 

~--,4e 4 ,:/g 
(A.2) 

·TaxHM o6paaoM, npH 6ecxoaeqao 6onbWHx aHaqeaugx · x 

HOCTb II B8TBneHH8, 

HMeeTCH cymeCTBeHH~H ~co6en-

.· B OKpeCTHOCTII TO'IKII X = 0 ypaBH8l!II8 (8,8) YAO0IIO npeAcTaBHTb B cpopMe 

(x~ -2}(x .4..-l)(x~+: l)(x~+'2)F~:}.; b x a+h F =·4A 
dx dx dx dx n=O n ·• 

(A,3) 
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•' . 
. \ 

. J~ 

:, 

/ 
/ 

I· 

,.\ 

rne 

~ b /+b 
na:0 n· 

g2x a 

(x +:M2):l ;. :ho 

ba 

g2 

7.•:'b1 

3g2 

7•'•• 

2 •g2 

7 

I 
• I 

(A,4) 

nocKOnbKY X •. o •p~rynnpnan oco6an ToqKa ypaBHeHBH (A,3), Mb! nonb!T88MCH BCK8Tb 

pemenne.onnopohaoro ypanHeHBH B nnne 

co •+n · 
F --~ Cn_x (A.ii) 

n..O 

rne s onpenenneTcH na xapaKTepncTnqecKoro ypanneHHH 

f(s) •· (s -2).(s-l)(s+:l)(s+:2) • O. 
(A,B) 

OnnaKo, OKa3blB80TCH, qTo KOPBll 3Toro ypaBHeHBH OTnHqaIOTCH npyr OT npyra Ha nenble 

q11cna. TToaToMy i:mn nocTpoenns qeThlpex nnnel!no neaanncnMhlX pemeantt oocnonbayeMcn 

.... - .. ·c .11a1l···a . 
M0TOP.OM -.,po6eH!fyCa . CM, • neneM BCHOMOI aTenbHYIO cj,yHKIIllIO 

oo a+b' 
F

0 
•n;

0
c,..(s)x 

rne B COOTB0TCTBIIH C 061IllIM peneIITOM IIOnO:lKHM 

. 8 2 " 
q, ( s) • ( s +2) ( s +: 1) ( s -1) , , 

c, (s) •· c 2 (s) • 0, ,' 

n- 8 

C e's) 
~ c (s)dn-m:..s 

m-==O m 

n f<s +:n) 

nnaettao neaanncnMbte pemeaun nonyqnM, nncj,cj,epeanupyn 

F 
•1 

'F 
•1 

F 
"2 

a·ii' 
-·-• 
as '~--2 F 

"s 
lr 1· ~ ,isz•as as . 

,.' n :::,; 3 

F. 

F 
•4 

n nonaran 

a 8F . -·--•-!. a,s 8 19 .... , 

BbmameM nepBbie qneHhf paano:lKeHHff nonyqeHBbIX pemeaul! : : 

F X 2 -, 
"1 

2 5 g X 

1-6' ,. a 
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(A;1) 

(A;·i3) 

·(AJl) 

(A.10) 
' \ 

(A,11) 



·/ 

(A,12) 

-i g 2 
2 2 

F •· x +: _x logx +: O(x ) 
•a '24 

.2 • 2 
F •· x +:_g_ x logx +: O(x). 

8
4 18 

(A;l4) 

TaKl!M o6pa30M, pemeHHH. F 
-. at 

II 

F. a. 

MoryT Oh!Tb Hal!.tteHh! B BIi.tie exo.ttnmnxen e7e-

neHHh!X PlIAOB, a B pemeHl!lIX F04 'iiooaB1rneT6s nponaBe.ttenne log X Ha 

exo.ttnmnl!elI eTeneHHol! plIA, 

·• lfacTHOe pemeHne !feO.[IHOpOAHoro ypaBHeHHll MOlKHO Hal!Tl! 'B BP.tie CTene1111oro pn.tta 
. . 

. ( A,5)' eem1 HOHO.lKIITb s a-0 Co •·A n C,CTallhl!bie CD onpe.11ennTh na q,opMy-

llbl ( A,9) npn s •. o , .UnlI Toro,' 'IT061,1 nal!Tn qaeTnoe pemeHne,yobIBaromeo np11 x + .. , 

HYlKHO ,AOOSBHTb K HSl!.tlOHHOMY qaeTHOMy. pemelll!IO HeKOTopyro lll!Hel!Hy!O KOMOl!Hannro ·pe,-

mennl! 0.[IHOPOAHOrO ypanl!eHHll, I1o~TOMy YObIBaromee Ha 6ecK011e'IHOCTH pemeHl!e F 
0 

Heo.t1Hopo.t1Horo ypanHeHl!ll l!MeeT npl! X .. OQ ,IloBe.ttelrne, onneh!aaeMoe q,~pMynol!. (4,6); 

ITPJ-WO)KEHHE B 

B 9TOM ITp11noJKeHnn np11l'le.t1eHo paanolKeH11e <PYHKill!II Mel! epa npl! Man1,1x y . , Boe-
' 

nonhayeMClI npe.tteTnneHneM 

80 · .80 
G

04 
(yj2,,1,-1,-2)••. lim G

04
(y!2+6•h,1+:ll•b,-1,-2+_:ll,l:,)' •. 

• .. 0 

2+6a r[-1+:ll(b-a)) ,f(-3-lla) 
1
. 

C• y .,..---,------- OF 8 (2+:ll(a-b),4+6a,S+:l>(a-b) -•y) +: ·cs I) 
· r[ 5 +:ll( a -c) I , • 

.r.tle 

nmr Toro, 'ITOObl Hal!Tl! YKS38HHbil! npe.tten npl! I) .. 0 t AOeT/l.TO'IHO paaHOlKHTh Bee, 
2 

<PYHii:Il!Il! no 6 C .. TO'IH.oeTblO AO I) ( B BhlpalKe1tn11 (B/t) qneHbl, nponopUIIOH8llbHbl€1 
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I. 

- • I •2 
l'J . II _ 13 Koneqno, coKpamalO'l'c:11). YAoono ncnoni.aosaTh c11eAy10mF1e paanolKemrn: 

I'/:18 

l'J l'J2 ' 2 
y --1 +13logy +·~log y + 

2 

2 

r(N +:l'J) -_;,r(N) I 1 +:8'11 +:~ ['P'- -,'l' 
2 

l +: "' I , . 
N°I 2 N•I N•I 

r(N +:l'J) 

'P - -- r'(z)/r(z). ' z--1 
'P' • . d'P • 

dz 
;: 

l'J2 2 
_1_{ l -l'J'l' +:_ ['11 

1 
-,'P'- ] ,+: .. ;· I , 

r(N) N•I 2 N• N•I .. 1 

(E.3) 

,(E.4) 

(6;5) 

1 1 l'J 2 
. 2 , , (E,6).· ---=·- \1-,l'J('P - -'l' }+:_[('P -,'P ) -('P · -'P • )I 

(N +:13 )n (N )n N+h-l N-:- _ 2 N+h_-1 
0
N•I N+n-ol N- l 

nn11 npeoopaaoaamrn cpynKnnll r(-3-l'J), .r[ ;...1+:l'J(b:-a) I,,, r(-2-l'Jb) yAooiio 'npriMenn~ naaecrl-

Hoe\ COOTH,CllI8HIIe 
r(z) r( 1-z) --· 

B1,1nn_meM OKOH'l8T8llbHbiil pe:;iy11bT8T 

rr 

sin l7Z 

lll . . 5' y2 2'oo(""o/)n 
G (y !Zl,-1,-2) a- .1.-½-..Llogy +:.!..:.(_ - y) +:-log yt -- -•, 

04 , .. y 12 3 6 2 nae (n!)' 

y'!ogy -;:· (""o/)n ('l'' +;'l' . +:'P +:'P·· . ) '+: Y2 ;: C Yn 
n~O (n!)n n n+.l n+:a n+:-f n •O n 

I'Ae y •-•'P O "'0,577 ••• 1 a P!IA :S C 0 Yn BCIOAY CXOAIITCI!, 

(E.7) 

• /14/ 
B 38Klll0'18Hlle npnseAeM OAHO IIHTerpam,noe npeACT8B118HIIe cpyHKillIII Mefiepa,, ·, 

· / KOTopoe noneano npn 11CCl19AOB8H11ll ee aCIIMilTOTIIKU npl! y .. 

·ll) 

~ 0( (y! 2, 1, ~1. -2) 4 f, dz 
z 

-1 
J

4
(z )K

2
(4_{y,z) (E.B) 
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P-1910 
BepmHHHSSI q,yHKUHSI B HenepeHOpMHpyeMo8 TeopHH nQnst 

. B. pa6oTe n:ccnel:(yeTCSI npll61IJl:)KeHHOe ypaB.ll'8HH8 n,nst B8plIIHllHO:li' 

q,yHKUHH B HenepeHOpMHpyeMott TeopHH CKSJistpHbIX H MSCCHBHbIX BeK

TOpHbIX · qacTHu.· ITos:aaaHo, 'ITO AM ycTpaHeHHst pacxo.llHMOCTell: .MO)KHO 

c<j,opM)'mipOBSTb nponel(ypy nepeHOpMHpOBK.ll, ananOI"H'IHYIO. TOA, KOTO

pasi: acnonbayeTCSI e .. HenepeHopMHpyeMbIX TeopHHX. · TTocTpo.eH :e:Tepa

UHOHHNll nponecc, KOT0pblfi: CBO.llHTCSI K nocne,!lOBaT8JlbHOMY pemeHHIO 

.llOC'J:'aTO'IHO npocTblX HHTeI"pSJibHbIX ypaBH8HHtt. I,fay'leHbl pemeHll'.SI 

8THX ypaa.eeHHft .H ycTaH6BJI8HO CYIII8CTBOl3ElHHe H 0.llHHC,TB8HHOCTb , 

pemeJUUI .llrul nepeHOj>MHPOBaHH08 aepmHHbl,' 3TO pemeHHe He CO,llep

)K:I'I1' paCXOJl,KMOCT8:li1 y6bIB88T Ha Q8CKOB8"1'.HOCTH BO BCefi: KOMIUi8ECliOI 

nnoCKOCTH p 2· H HMeeT norapllq,MH'l'.8CKYIO TO'IKY aeTBn8HHSI IlPH g2=.o 
( q·neHhl BR.Ila g 2 log g 2 ) , • 

·npenpHHT. b61>eAHHeaaoro HHCTHTyTa 11.nepablx HCCne.noaaaHA • 
.D.y6aa. 1964. 

P-19j.Q 
Arbuzov B.A., Fillppov A. 'I'. 

Venex Function in Nonrenormallzable Field 
'lbeory 

An approxun,.,te equation is considered for the vertex function r ~ In the 
nonrenor,:nalizable field theory of interaction between the scalar particles arid the 
massive vector ones. The possibility of formuiating some renormaJizatlon procedt.u-<! 
for the removal of divergences is. shown, An iteratic>n method for solving . the 
equa;tion for Pl' ls deveioped,' It consists in a successive' aolu~on of some. shnple 
lntei;:ral equations. Th<> solutions of these equations are studied ancl the existence 

. of the unique solution. for the renormalized ve.rtex function is proved. This 
solution is free from divergences, d<>creases at infinity in the complex p 2 plane 
and has the logarithmic branch polnt at g2 ~· O / the terms of ihe form /log g • /. 

Preprint. Joint Institute for NJ.clear 
Dubna. 1964. 


