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S.x;e kind o" qercrellzatlc'l of a solvab1e model of the mass,ess 
Qu!nt~ e'cctrodynt:.~•n h co11~.11crcd rt-e exact so~~otlons of t!le 
corresponding Dirac equation arf! fou:;d as well as tile conformal 
tra11sformatlon with r.-~o~~c~ to whlct> th1s e.:,~.:atlon Is Invariant. The 
correspondln~ lnyar1ant two- an~ three-point f~nct1ons are found and 
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/1/ 1. B pa6oTe UeaHrepa paccMaTp~o~eanacb rpaAHeHTHaR MOAenb 
CnHHOPHO~ KBaHTOBO~ 3neKTPOAHHaMHKH IK3A/ B 4-MepHOM npocTpaH
CTee-epeMeHH. YpaeHeHHR 3TO~ MOAen~o~ cneAY~~~o~e: 

t/ a Jl 'P(O) €x)- ql 'P (O)(x)=e yp. : Ap.(x) 1[1 (Otx): ' 11 . 1/ 

2 o S(x) = 0 ( 0 s =I 0), 11 .21 

rAe A (x) =a S(x) ; yll - MaTPHI..Ibl A~o~paKa; CHMBOn : ... : BCIOAY 
B AaH~~ pa5oTe 03Ha4aeT HOpManbHOe npOH3BeAeHHe; I[I(O~~ -cnH
HOpHOe none, a o=a 11 a 

11 
• YpaeHeHHe I 1 • 1 I ~>~MeeT T04HOe onepa

TOpHoe peweH~o~e: 

IJ' (0) (x) = 1[1 (x) : 6 -ieS(x). 
0 . 11.3/ 

3AeCb H B AanbHe~WeM 1[1 0 (~ RBnReTCR peweHHeM CBo60AHOrO ypaa
HeHHR AHpaKa H KOMMYTHpyeT c noneM S(x). 

B pa6oTe/21 paccMaTpHBanHCb CBO~CTBa 3TO~ MOAenH no OTHO
weHHI') K npeo6pa3oeaHHRM KOH<!X>PMHOH rpynnbl e cny4ae 6e3Macco
BbiX cn~o~HOPHbiX 4acTHI..I. Bee npeo6pa3oeaHHR noneH ails H IJI(0)3a
nHcblea~TCR npH nOMO~H npeo6pa30BaHHH nonA S leMeCTO cne~KOH
$QpMHbiX npeo6pa3oeaHHH Mbl BblnHweM n~o~wb npeo6pa3oeaHHR R-HH
eepc~o~H, TaK KaK n~6oe ~>~3 3THX npeo6pa3oeaHHH BblpamaeTCR 4epe3 
APYroe o6bi4HbiM cnoco6oMI: 

+ -1 + + U(p) s - (x) U (p) =8 -(px)+eq -lnp, 

11.41 
+ -i + + 2 uRs - (x)UR=s-(Rx)-eq-ln!x 1. 

3Aecb s+ H s - 4aCTOTHble 4acTH nonR S ; U(p) H UR - onepa
TOpbl npeAcTaeneHHR MacwTa6HbiX npeo6pa3oeaHHH H R-HHBepcH~o~; 
Rx 11 ~ -x 11 I x 2 , a q = q + + q- - KOH<!X>PMHO-HHBap~o~aHTHbli1 nocTOIIHHbli1 
onepaTOp CO CBO~CTBaMH: 

+ + - >. [ q- ,S ] =+ ~' 
(4rr) e 

+ ± ± [ q • q J = [ q • s ] = 0, q-10>= 0. 

-----------------;.:.: .~t: • .... !1 lliiCI11'T'yT I 

!;(tU.\UX !Jff .l't)iOBalmfl 

Girt(. Jll'ldT 

11.51 

1 



+ . 
s-(~ , npeo6pa3y~~Hec~ cornacHo 11.41, KOMMyTHPY~T MemAY 

co6oi1 cneAY~~HM o5pa30M 11,21: 

- + A 2 
[ S + (x ) S- (x ) ] = + --2 ln x 12 ' 

1 • 2 (417) 11.61 

rAe A- AeH~TBHTenbHbiH 6e3pa3MepHbiH napaMeTp. 
B HaCTO~~ei1 pa6oTe Mbl nocTpOHM o6o6~eHHe BbtwepaccMO"f;peHHOiir 

rpaAHeHTHOH MOAenl-1. KaK H B pa6oTe/2/, 6yAeM I'ICCfleAOBaTb KOH
¢opMHO-HHBapHaHTHble CBOHCTBa HOBOA MOAefll-1. nocTpOHM T04Hble 
peweHH~ ypaeHeHH~ 11.11 s 3TciM cny4ae 1-1 HalirAe~ TaKHe npeo6pa
aosaHH~ nonelir, OTHOCHTeflbHO KOTOpbiX 3TO ypaBHeHHe flBfl~eTC~ 
KOBapHaHTHbiM. 8 3aKflt04HTeflbHOH 4aCTH pa60Tbl Mbl Bb1.4HCflHM KOH
¢1opMHO-HHBapHaHTHble AByx- 1-1 TpexTo4e4Hble <)lyHKI.\HH BaATMaHa 1-1 

noKameM" 4TO OHI-1 cornacyiOTC~ 'c ypaBHeHHeM I 1 • 1 I. 

2. PaccMOTpHM ypasHeHHe 11.11 c noTeHI.\HanoM 

A (x) = : 8 ( x) a S (x) : = 
2
1 : a S 

2 
(x) : 

JL JL JL 
12.11 

rpaAHeHTHoro nma, KOrAa m = 0 • B 3TOM cny4ae T04Hoe peweHHe 
ypaeHeHHR 11.11 HMeeT BHA! 

ie 2( l 'P ( x) = 'P 
0 

(x): exp { - 2 s x) : • 12.21 

HeTPYAHO HaHTI-1 TaKme 11 CfleAY~~He ~OMMyTai.\HOHHble COOTHOWeHI-1~! 

+ iA [ q -, 'P (x}] = ± --: S (x) IJI (x) : , 
(417) 2 

+ . >.. 
[ S -(x

1
), 'P(x

2
) ]= + (:.)

2
ln x;

2
.: S(x 2 )·IJI(x 2.):. 

KOTOPbte nerKo nony4ai0Tcs 1'13 paseHcis I 1 ~ 5, 61, ,12 .:l./ np~-1 ec
TeCTBeHHbiX e cny4ae ceo60AHbiX noneA npeAnono>KeHH~X: 

+ -· 
[s·-cxt..),'P0 (x

2
)]=0?, ·s IO>=O. /2.31 

Y411~~~~=y~7~ 6f :bl~~~~;~~~~~:~~:~4~~~bi~B~~;~~:~H~~fl:~H:~: :~ 
TeHI.\Hana, KaK 11 AOflmHO. fibiTb, ~Bfl~eTC~ npOAOflbHOH: 

<OIA,(xn>Av(x:2) \0>=- .:.l L aJLaV (ln x'2 )~ 
r 2 (477)4 12 

12.41 

.. 2 

""' 

::u 

lliJ 

C nOMO~~n.sblpa>Ke~H~ 12.21, h~H yCflOBI-1~ 12.31~ M~ npi'I~OAHM 
K cneAYI'Jll\eMy peaynbTaTy: 

_ , _ oo (2n) ! e A 2 2!t 
<OI'P(x )IJI(x \IO>=<OIIJio(xl)IPo(x:ti0>:£0 2n' 2[-ilqxt2].12 51 

1 2' n~ 2_ , (n!) (477) ·' 

PsA 143 12.51 CXOAHTC.A s KOHe4HoA o6naci-11 

l eA 2 I --2 ln x,,
2 

< 1, 
( 477) " 

12.61 

B K0TOpOi1 ABYXT04e4Ha~ ¢lyHKI.\~~ cnHHOpHbiX noneA 3anHCbiBaeTC~ 
B BHAe 

.... ._ '- 2 2 -':4 
<OIIJI(x)'P(x )\0>=<0'\'P

0
(x )IJI

0
(x )\b>l1-~(lnx 2 

)
2Y • !2.7i 

1 2 1 ~ ( 477 )4 1 2 

0AHaKo' nony4eH~o~e 3THX pe3ynbTaToB He pa3pewaeT npo6.rieMbl 
nocTpoeHHR MOAenH K3n c noTeH4~anoM~I2.11 eB~AY HeKoppeKTHoc
TI-1 onpeAeneHI-1~ onepaTopH03Ha4HOH o6o6~eHHOH '¢lyHK~I-'iM 

: exp I - k S 2 l . 
... 2 ·• ~ .. _ 

/2.81 

Ha 3TO yKa3biBaeT noeeAeHHe ABYXT04e4HOH ¢YHK~HI'I 12.71, KOTo
pa~ onpeAeneHa TOflbKO e o6nacTH 12.61. 

0Ka3biBaeTCR, 4TO KOH$OpMHa~ C_HMMeTpHR nQ3BOfl~eT HaH'tl-1 AByx-
1'1 TpexTo4e4Hble ¢1YHK~I'IH 11 OHII1 cornacylOTCI"' c nony4eHHbtMI'I nocpeA
Cl'BOM onepaTopHblk peweHII1A. B 3TOM nOAXOAe Heo6xoAHMOCTH s' Kop-
peKTHOM onp~AefleHI-1111 onepaTopa 12.81 He B03HHKaeT. . 

3. no1lb3YRCb 't<OHCTpyK~I'IRMI-1 12. 1 I 111 12.2/ VI Y41-1TbtBa~ t<OH"' 
¢1opMHble csoAcTsa noneA S 11 'P 0 , nerKo nony411Tb 3aKOHbl npeo6-
pa3osaHI'IH AflR A11 11 IJI • Tat< KaK ..• 3aKOHbt All.A A11 non_y4anT~~ 

:~O~~~=M~e~~~H~me:~==M~aKOH03B A11~ 8 1-1 aJLS , Mbl HX npHBOAI'ITb 

• - :ll.. q2rnp-ie 2"qS(px) 
-t 3/lt 2 · IJI(·px) · 

U (p ) 1p (x) U (p) = p : p · ' 

• d""~ ,, ... ,., :v i 3 "'",, 
A _ e ..- 2 2· 
X 2 2 q. In :If + i e q S(Rx)· /3·.11 

-i 
U R 'P(x) U R =-·lx I · .. , jx 2\2. , ... 'P,(Rx) : , 

... /' t 
' ' 

• ..! • ,l ~· .• 

Sj 

rAe' i'··=/ x · • Oniocii1TenbHCi'· rpynnt•_t JlqpeHt{a non~ 'A-~,·~ IJI ' 
npeo6pa3ytO{cfl o6bl41-lbiM" o6pa3oM·. ,. ' •' ·~' 

06CYA11M HeKOTOpble CBOHCTBa KOH¢10pMHbiX 'npe()6pc!isoaalii1J)i-' nOJ,e~ir 
A 1-1 1-1 'P • B pa6oTax12•31 6bi11H HaAAeHbl ABe HeflHHei1Hble peanH3a-

4HH KOH¢OpMHOM rpynnbl, OTHOCHTeflbHO KOTOPblX 6e3MaCCOBOe ypae-

3 .. : 



HeHI1e ,[\11paKa C 3JleKTpOMarHI1THbiW B3ai-1MOAe~CTBHeM KOBapHaHTHO. 

B AaHHOM cny4ae npeo6pa3oaaHI1fl nonei1 A P. 1-1 'l' 3aAaiQT HOBYfJ, 

TOlKe Helli-1HeMHYIO, peanl-13al.ll-1l!J KOH$OPMHOH rpynnbl. 

MacwTa6HaR pa3MepHOCTb noTeHLII-1ana - KaHOHI-14ecKaR (d A= 1) , 
H 3TO cornacyeTCfl C Tpe6oaaHHeM KaJlH0pOB04HOH 11HBapHaHTHOCTI1 

/4/ ' 
a 1{3.[1 • MacwTa6Ha.A pa3MepHOCTb cnHHOpHoro nonR 1l' aHoManbHa, 

11 OHa yme .ABJl.AeTC.R 110KailbHbiM OnepaTopOM! 

d'P(x) = 3/2-ie 2 : qS(x):. 

Jlor<aJlbHOCTb dlp(X) flBJl.AeTCll xapaKTepHbiM CBOMCTBOM paccMaTpi-1-

BaeMOH MOAeJ1H, KOTopoe He !-iaOiliOAaeTC.R B APYrHX rpaAHeHTHbiX 

MOAeJ1flX /1,2,5/ • B c)lyHK1.11-1.RX Bai1TMaHa cm1HOpHoro nOJll'l JlOKaJlbHbiH 

onepaTOPHbiH xapaKTep MacwTaDHOH pa3MepHOCTH npO.ABilfleTC.A B foM, 

4TO OHI-1 ylKe He .ABil.RIOTCfl O,QHOpO,QHbiMH c)lyHKl\1-iflMH OTHOCHTeilbHbiX 

KOOPAJ.1HaT /eM: 12.8/ 11 13.5/ 1. 
nepeH,QeM K Bbi4HCileHI110 AByx- 11 TpeXT04e4HbiX ¢yHKLIHH. nycTb 

BaKyyM HHBapHaHTeH OTHOCHTeJlbHO MaCWTa6HbiX H cne[\KOH$Op.~1HbiX 
npeo6pa3oaaHMi1: 

Dj 0 > = 0, K 1£10>= 0, 

rAe D 1-1 K - reHepaTOpbl cooTBeTCTByiO~qwx npeo6pa3oaaHHH. 

Tor,Qa, HMel'!. a llB11AY, 4TO 

[ D • A , 1 = i (1 + xv a ) A + i e q a s , 
r V p. f.L 

[K jl'A A] =-i(2 rp. xv a v- X~ IL + 2 x /L)~A,\ + 2 x v( g vp. A,\ -&vt-p. )+ /3 · 2/ 

+2ie(gp.A qS+XJLqaAS), 

v .2 [D, 1P]=i(3/2+X a )IJ'+e :qS1!':, 
v 

v 2 1 v 2 /3.3/ 
[K ,'P]=-i(2x X a-x() +3x +-X (y ,y ])'1'+2e X :qSif:,. 

/L p. V /l 1£2 1£V p. 

HeTPYAHO nony4HTb HH$1-1HHTe3HMaJ1bHble YCJ10BH.R KOH()lopMHOi1 HHBa

pHaHTHOCTH AJ1.R $yHKLIJ.1i1 Bai1TMaHa. 

BaeAeM o6o3Ha4eHHe: • 

W (x 12)=<0lA (xr)A (x ,) IO>. /lV. /l v., 
MMeR a BWAY paaeHCTBa /3.2,3/, MOmHo 3an11caT~ HH$1-1H~Te311Manb
Hble yCJ10BI1R Ail.R MaC~TaOHOi1 11 cnel.IKOH$OpMHOH 11HBapl1aHTHOCTI1 

$yHK1.11111 CJ1eAYIDII\11M o5pa30M! 

4. 

"' 

I• 

'~ > 

·~ ~~, 

11 l,~ 

jtl. 

A 1 A 2 2 2 
(2+x a, +X a,)W (x.

2
)=-2A a a lnx 12 , 

ll " 2 " /LV li. /l V 

2 
1 (2x x"' ai- x2tll + 4x )W (x )=2x W (x )+2x W (x )+ 

j=l /li j v j fL !l j vp 1 2 li.v !lP 12: 2p V/l 1 2 

2A2 
+--

4
(g a lnx

1
2
2 

-g a lnx 2 +(X +X )d a lnx 2
1

). 
(411) J1.V p J.I.P ~ 12 1J.l, ·2/l V p 2 

rAe al=a/ax"'" 
v j 06mee peweHHe 3TMX ypasHeHI1H 3aAaeTcR Bhlpa-

1KeHI1eM 

2A2 
2 ' 1 ( W (x ,) =(C- -ln x12J--"l! gJ.I.v 

/lV 1
2 

( 477)4 X 1,2 

KOTOpOe HeTPYAHO npHBeCTH K BHAY 

2X1&£ 12v 4>..
2 

-==--.!.!:~) - -
X :2 (477)4 

~.&!:. 
(x 2 ) .2 

12 

1 A2 
2 c 2 

W (X ) = - ""':""" -- a a (ln X ) + - a a ln X 
12 

, 
ll"' 12 2 ( 417)4 ll v 12 2 11 v 

/3.V 

rAe C- npOH3BOJ1bHaR noCTO.RHHal'l • .[Jilfl C ={) BblpalKeHHR /2.4/ H 

/3.4/ coanaAanT. 

nepeHAeM K paCCMOTpeHI110 ABYXT04e4HOi1 c)lyHKl\1-11-1 n011ei1 IJ' (x) ! 

Ga,B:(x 12) =<0J'Pa(x1)1J',B(x2)JO>. 

Tpe5oaaHHe MacwTa5Hoi1 H cnet~KOH$OpMHOH HHaapl1aHTHOCTI1 npHBOAHT 

K ypaaHeHI!I.RM 

2 2 
(3+x"' a 1 + x"'a 2)G(x ) = -2e A 

1 v 2 v 12' 4 
(4n) 

lnx 2 
12 

1- e2,\2 G(x ) 
-- ( ln x 2 ) 2 12 • 

(4rr)4 1· 2 

2 v . 2 1 v 
1 (2x JxJaJ -xJ.a 1~+3xJ.,+-xJ[y ,y ])G(x

12 
)= 

j=li ll 1/ r-2 1-L v 

2,2 
2e " =---r 

(h) 1-

In x2 
12 

-2 2 (x + x ) G(x 
e A 2 2 1[1. 2 ft 12) · 
---(lnx ) 
(4rr)4 12 

5. 



PeweHMeM 3TMX ypaaHeHM~ HBnReTeR s~pameHMe 12.7/, rAe 
' A ' 

- , X 
<01'1' (x )'l' (x) 10>= N ~-. 

o 1 o 2 (x 2) 2 
• t~ 

aN- npOM3BOnbHaH noeTORHHaR. ~eHo, 4TO G(x 1~ oTnM4aeTeH oT 
ABYXT04e4HO~ tl>YHKL\11M eso60AHbiX enMHOpHbiX none~ He3aBMei1MO OT 
KanM6pOB04HOrO xapaKTepa B3aMMOAe~eTBI1R. 

AHanOn14HbiM 06Ra30M 3anl1ebiBaiOTeH eOOTBeTeTBY~llll>le ypaBHeHIAH 
AnH TpexTo4e4Ho~ ¢YHKLIIAIA. 

+ - + + 
af3 r 11 (X 1. X 2 ',X 3) = < 0 I 'l' a (x 1) s (x 2 ) a lls (x 2) 'l' f3 (x .:i I 0 >; 

06ll!IA~ BIAA 3TO~ tl>YHKLIIAIA eneAymmM~: 

'2 2 
x 

2 
ie.\

2 
lnxifl{lnx i2· I+ r + . x x x ) = _:g_ I c la ln + --.-4 N ~ 2 2 2 3/2 

11
( 1' -2' 3 ( 2)2 11 x 23 (4rr) [l--e-(lnx ) ] 13.51 

+ 

X 13 4• 13' 
( 4rr) 

x1& /1: x 23 1 c + 
2 x 2 x2 x2 

12 13 23 

Ca 

22 l. 
[ 1- ~(lnx 2 )2)3/2 

(4rr)4 13 -

rAe C
1 

, C 
2 

11 C 3 - npOI13BOilbHble 'n6eTORHH~e. 
flerKO 3aMeTI1Tb, 4TO see tl>YHKQMI1,1,~a~AeHHW~ 113 ye~os~ij ~OH

¢0PMHO~ 11HBapl1aHTHOen1, anomie COrnaeyVJTeR e tl>YHKl\MHMM, Ha~
Aefi,Hbl~~ np11 noMOlLIM T04Horo onepaTopHoro peweHM.R. 0AHaKo see 
3TIA pe3ynbTaT~ 6YAYT OTHOei1TbCR K MOAen11, KOTOpyVJ M~ paeeMaT
PI1BaeM, een111 M~ AOKameM, 4TO ypasHeHI1e A11paKa 11.11 KosapH
aHTHO OTHOe!llTe,nbHO npeo6pa30BaHI1~ <;:n11HOpHQrO .nOnfl, 1.3. 31. 11 I'JO
TeHU11ana· 13.2/. 3T6 AciKa~aTenbeTao ~eTPYAHO nposecTI1, 11 M~ 
ero npi1BOA11Tb He 6yAeM. 

EenH npOA11tl>tl>epeHlii1POBaTb tl>YHKL11110 12.71 e y4eToM ypasHeHI1R 
I 1 • 1 I e noTeHQ11anoM 12. 1 I 11 rn =0, , nony411M eneAYI0tllee paseH
eTso: 

jL 2 /1 1 

iy all G(x12)= ey GIL(x12). /3.61 

rAe ~ 

G fL (x 12) =<0\ iV (X 1): s'c X 2) a·~s( X 2) 'P (x 2): I 0 '> :· 
r • .-~ .• 

Mbl 6yAeM rosopi1Tb, 4TO tl>YHKl\1111 G(x 12) 11 G 11 (x 1~) eornaeyi:>Te.R 
c ypasHeHI1eM 11. 11, een11 paseHCTBO 13.6! YAOBneTsopReTCR Tom
AeeTBeHHO. 4To6w nposepi1Tb 3TO, Ha~AeM tl>YHKl\1110 · G 11 (x 12 ) .~eHo, 
4TO ee MOmHO nony411Tb 113 paseHCTBa 

6. 

"" 

j/ 
tj 

~~ 

. t 

~ 
,ttl 
I, 

+ 
G 11 (X 12 ) = Urn r JL·( X 1. X I!' X 3) . 13. 7 I 

x 3 ... x2 

noAeTaBnHR CIOAa r; 113 13.51, Mbl nony411M, 4TO npeAen 13.71 
cymeeTsyeT, ecn11 nonomMTb 

c 
1 

= c 
2 

, c
3 

.. o. 

·TorAa 11MeeM' 
2 ft ~ 2 

··'ie.\ x, 0 lnx 12a!Lln x 12 G (x )=--N___..... ~--, 
11 12 (417:f· (x2t[l:- q2.\2(lnx2 fl3/2 

1 (4rr)4 12 
;. 

1>1 paseHeTso /3.6/ st.monHReTeR TO>KAeeTseHHO, CneAOBaTenbHo, 
YnoMRHyToe eornaeosaHI1e "11MeeT Meel"o. · 

4. PaccMOTPI1M MOAenb npOAOnbHO~ K3A c noTeHt.~l1anoM 

(1) 
A l1 (x) = z 1 a 

11 
S (x) + z 2 : S(x) a 11S(x) : , 14.1/ 

rAe z 1 2 - npoi13BonbHble peanbHble 411cna. KoHeTPYKLIMR noTeH
LII1ana I 4; 1 I noason.ReT a·Knl04aTb 1>1n11 Bt.IKnJ04aTb 411eTo Kanl16poso4-
Hble B_,3ai1M0AeHCTBI-1.R. np11 3TOM B eny4ae Z 2=0 nony4aeTeR MOAenb 
UsaHQ11 repa1 1•21 , a np11 z 1= 0' - paeeMOTpeHHa.R BbiWe MOAenb. ~eHo, 
4TO rpaA11eHTHW~ ~apaKTep ABYXT04e4HO~ tl>YHKQI111 noieHlll1ana He 
MeHReTeR. To~Hoe oAepaTOpHoe peweHI1e 

( 1) . i 2 
'l' (x) ='l'0 (x):expl-i'ez 1S(x)-f-z2S (x)l: 

11MeeT TOT me HeAOeTaTOK, 4TO 11 12.2/: eOAePli(1'1T Hei<OppeKTHO 
onpeAeneHHM~ onepayop. nosTOMY MM eHOBS 06pSTI'1MCA K KOHtl>OpM
HO~ 11HBapl1aHTHOeTI1. KaK ~ D MOACnl1 e noTeHq~anOM 12.11, KOH
tl>OPMHaA ~HsapHaHTHOeTb ~ s 3TOM eny4ae onpeAenneT ADyx- ~ 

TpeXT04e4Hble tl>YHKQ1111 e T04HOeTbiO AO HOPMI1pOB04HbiX noeT011HHbiX. 
TaK, Hanpi1Mep, 11MeeM: 

2 
,., 2 2 2 -If: e2,\ 2 ln x12 I 

(1) x eX 2 1 ] expl--z) 
<01 ;pc '\x .J ~ (z,)\0> = N (~[ 1-( 4u)• '• nx 12 ( 4u)• 1- e'A '.!pm :/ 

x~ (4rrr 

11 

- (1) (1) (i) -(1) (1) . 
<OIW (x 1):iA

11
(x 2)'l' (x 2 ):10>=<0\'l' (x 1)'l' (x 2 ).10>. 

1. 



ie.\ 2 ieA
2 

2ln 2 
--2 z 1- --4-z2 x 12 
(411) (411) + 

2 2 2 2 
1-~z2 (ln x ) 

(417)4 2 1 2 

2iesA s 2 
(411)6 z 2(ln x:2) 2 

[1- e2A2 2 JafLinx21 

(411)4 z2 (lnxi2)2]2 2 

HaKoHe~ OTMeTHM, 4TO eonpoc o caMocornacoeaHHOCTH 3TOH MOAenH 
pewaeTC~ aHanorH4HO TOMy, KaK 3TO CAeflaHO B TpeTbeM pa3Aene. 

ABTOP~ C4HTa~T CBOHM npH~TH~M AOflrOM no6narOAapHTb npo$. 
A.CTO~Hoea 3a HAeH, none3H~e o6cymAeHH~ H nocTO~HH~H HHTepec 
K 3TO~ pa6oTe. Ha 3aKn~4HTeflbHOM 3Tane M~ o6cymAaflH CBOH pe-
3YflbTaT~ H c B.neTKOBOH, P.3aHKOB~M H n.XaAmHHBaHOB~M, KOTO-
PbiM M~ 6narOAaPHbl 3a KpHTH4eCKHe 3aMe4aHH~. 'fl 
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