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Beeoeuue 

Bo BTOpoii qacTU CTaTLH/l/ MLI o6cy.u.uM B3aUMOJ].eii

CTBHe iYHKQHOHanLHhlX noneii. Ey.u.eT pacCMOTpeHa KOBa

puaHTHaH BepIIIUHa, KOTOpaH OilHCLIBaeT CnHHHUe JJ.BYX CTPYH 

a OJJ.HY. Tor.u.a )].Be HaqanLHLie ·CTPYHLI MoryT 6LITL napa

MeTpH30BaHLI OJJ.HHM napaMeTpOM. ;D;nH KOHKpeTHLIX ·pac

qeTOB y.u.o6H0 paccMOTpeTL narpam1rnaH B3aUMOJ].eHCTBHH 

B cucTeMe 6ecxoneqHoro HMnynLca. 

Ma TpuqHLie 3neMeHTLI BepIIIHHLI Me)KJJ.Y BO 36y)KJ].eHHLIMH 

COCTOHHHHMH iYHKQHOHanLHLIX noneii BL1pa)KaIOTCH qepe3 

MaTpHQLI nepeKpLITHH. B npuno)KeHHH BLme.u.eH PHJJ. COOTHO

IIIeHHH Me)KJJ.Y iYHKQHHMH HeiiMana /npu tuxcupoBaHHLIX 

BpeMeHax/ u MaTpHQaMH nepeKpLITHH. 3TH COOTHOIIIeHHH 

onpe.u.enHIOT MaTpHqHLie 3neMeHTLI BepIIIHHLI qepe3 iYHKQHH 

HeiiMaHa H IlOKa3LIBalOT ee 3KBHBaneHTHOCTL Tpexpe)J.)KHOH

HOH BepIIIHHe, nonyqennoii Man.u.enLCTaMOM iYHKQHOHanL -

HhlMH MeTO)J.aMU B nepBHqHO-KBaHTOBaHHOM iopManu3Me •. 

MLI Ha.u.eeMCH, qTo KOBapHaHTHLIH narpaH)KeB no.u.xo.u. oxa

)KeTCH none3HLIM B uccne.u.oBaHHH CilOHTaHHOro napymeHHH 

CHMMeTpHii B .u.yanLHLIX MO)J.enHX H IlOCTpoenuu HOBLIX MO

.neneii a.u.poHHhlX B3aHMo.u.eiicTBHii. 

B3auMooeucmeue rfiyu1<11uoua11bHb1x no11eii 

~ . /2-5/ 
B3aHMOJJ.eHCTBUe npOTH)KeHHLIX o6'LeKTOB . ·JJ.Oil)KHO, 

coxpa111111 CTPYKTYPY CTPYHLI, HHJJ.YUHPOBaTL nepexo.u.L1 Me)K

JJ.Y COCTOHHHHMH. OcHOBHOe Tpe6oBaHHe x narpaH)KHaHy 
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BlaHMOAeHCTBH.11, I<poMe nyaHI<ape- HHBapHaHTHOCTH, - 3TO 
HHBapHaHTHOCTb I< rpynne penapaMeTpH3aUHH CTPYHbI 

X =A +1:g(,\) X (,\)=; (>.) 
µ µ /1/ 

«ll(x(,\))=«ll(x (,\)). 

PacCMOTPHM BlaHMOAeiiCTBHe Tpex noneii. IIpocTeiiwa.11 

ero <bopMa: 

S. t =aJDx1 (A}Dx2(,\
2

}Dx3 (,\
3
}K(x3 (,\ },x 1 (,\ ),x 2 (,\ )). 

Ill -1 3 1 2 

• ti>( x 3 (,\ 3 )) <Ii (x1 (,\1 )) <Ii (x2 (,\2 )) + nepecTaHOBI<H, /2/ 

rAe . - xi(,\. ) , i = 1,2,3 - <i>YHI<UHH, OilHCLIBalO~He C0OTBeT-
1 3 2 1 

cTBY1011U1e cTpyHbl. Jbpo K ( x ( A3 ) , x ( ,\2), x (,\ 1 ) AOJDKHo 

6h1Tb HHBapuaHTHbIM no OTHOWeHHIO 1< rpynne penapaMeTpHJa
UHH H YT0'IH.lleTC.11 HIDKe. IIyCTb B3aHMOAeiiCTBHe HMeeT xa
pa1<Tep 061:.eAHHeHH.II CTpyH x1 (,\1) H x2 (,\2)B TpeTLIO. HHbIMH 

cnOBaMH, Mbl C'IHTaeM ' -'ITO Ha HeI<OTOpoii npocTpaHCTBeHHo
IlOA06Hoii IlOBepXHOCTH BbIITOnHJIIOTC.11 ycnOBH.11 

3 lxl(,\) 
X (,\ ) _ 1 

3 -

x2(,\) 
2 

.\
3 

(;:[0, a) 

,\ i;;(a, 211]. 
3 

/3/ ' 

ConnaAeHHe 1<.0HUOB nepnoii x 1 ( 2 11) H BTopoii CTPYHhl x 2 ( 0 ) 

He npeAnonaraeTc.11. <l>yHI<UHH x 3 ( ,\3 ) onpeAeneH1,1 Ha 
0TpeJ1<e [O, 211] c BbII<onoToii TO'II<OH a 

OTo6pa:lKeHHe ,\3 ➔ x 3 ( ,\3) onpeAeneHo c T0'IH0CTblO 
.D;O aBTOMOP<i>HlMOB 3Toro HHTepnana, HMelOIQHX BUA 

A3 = .,\ 3 + f g < ,\ 3 > g(a)=O. /4/ 

IIapaMeTpH3aUHOHHO-HHBapHaHTHOe HAP0 HMeeT BUA 

217 
2 K(x3 (,\

3
},x2(,\

2
),x 1 (.\

1
))=f dao(x3 (,\

3
) -0(a-.\3hµ(,\ 2)-0 µ 

I 
- 0 ( A3 - a ) X µ ( ,\} )) • /Sa/ 

4 

i 

rAe A 3 , ,\2 CBH3aHbl C ,\ 1 COOTH0WeHHJIMH 

,\
3

=.,.(I-...!!...),\
1

+211, ,\
1
i;;[0,211};.\

3
=-=!!-(,\

2
-211), 

211 211 

,\2(;(0,211]. 
/56/ 

BBOAH MaTpHUbl "nepeI<pbITHH" 

211 d ,\ 

(A31 )mn = f 211
3 

fm (,\3) fn (,\1 ) = (A13-)nm 
a 

a d ,\ 
(A32)mn= f 2113 fm(,\3) fn (,\2) = (1½3)nm' 

0 -
/6/ 

Mbl nepenHCLIBaeM li>YHI<UHOHan /Sa/ B BHAe 

211 00 
3 2 1 µ - µ 

K(x ,x ,x )= f da Il o(x -(A ) X 
32 

-A 
nm 

µ 
X ). 

2m 
0 n"' 

0 
3n 31 nm Im 

/1/ 

,lJ,nH I<OHI<peTHbIX• pa<;;'leTOB He06XOAHMO paCCMOTpeTL /7 / 
B onpeAeneHHoii 1<ann6poe1<e. · 

PacCMOTPHM Sint 

Sint=fduV(u), rAe 

B cucTeMe 6ec1<0He1111oro HMnyn1,ca 

3 ➔ ➔ ➔ ➔ 

V (u) = f TI d vi D xi (,\) K Cv1, v2' V3, x 1<.\1lx2 (,\2 ),x3 (,\3 )), 
i= 1 

• «ll(x
3 

(,\
3
)) «ll(x

2
(,\ 

2
))«1! (x 1 (,\ 1)) + nepecTaHOBI<H 

00 

a a ➔ - ➔ 
K =0( v -0--)v --v ) TI o(x -(A ) x 

3 2 17 I 2 17 2 n=O 3n 31 nm Im 
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➔ a a )~ 
-(A32 ) x 2 ) = o(v

3 
-0--)v1 --v 2 K. 

nm m 2rr 277 
/8/ 

HanHqHe nepBOH o -$yHKUHH B /8/ roBOpHT ·o TOM,qTO CTPY
HLI B3aHMoneiiCTBYIOT TaK, qTo 3HaqeuHe a ~ ,\3 OKa3LIBaeTCH 
CBH3aHHLIM C OTHOWeHHeM p v KOMilOHeHT <iiYHKUHOHanoB 
q, ( x3 ) H ,<lJ ( x1 ) HnH <Ii ( x3 5 H <Ii ( x 2 ). )];nH cpaBHeHHH 

c $opMoii B3aHMoneiicTBHH, npenno)Keuuoii KaKy H KHKKa
Boii/2/ ,HY)KHO npencTaBHTb V(u) qepe3 cl>ypLe-KOMilOHeHTbl 
+ -<llPv (u,x(,\)) H <llPv (u,x(,\)) 

➔ d p i vpv + ➔ 
<ll(u,v,x(,\))=f--v 0(pv)[e <Ii (u,x(,\)) + 3.C.]. 

_ Pv Pv 

Torna 11npo K MO)KHO npencTaBHTh B $opMe o-$yHKUHOHa
na OT nonepeqHLIX nepeMeHHLIX xi (Ai ) , rne O < 1i < 2pvi . 
IIpeo6pa30BaHHaH BepwHHa 6yneT 3KBHBaneHTHa BepWHHe, 
BBeneHHoii B pa6oTe 121 , ecnu napaMeTpH3aUHIO ,\ 3 /56/ 
H3MeHHTb TaK, qTo6LI X3 (O)=x1 (0). MaTpHqHLie 3neMeHThl 
Tpexpen)KHOHHOH BepWHHLI BnepBhle nonyqeHhl C. Maunenh -
CTaMoM/6/ <l>YHKUHOHanLHhIMH MeTOA8.MH B nepBHqHOKBaH
TOBaHHOM $opManH3Me. Toquoe BhlqHcneuue MaTpHqHhlX 
3neMeHTOB BepWHH BO BTopuqHoM KBaHTOBaHHH ycnO)KHH• 

eTCH He06XOAHMOCThlO HaXO)KAeHHH o6paTHhlX 6eCKOHeqHo
MepHhlX MaTpHU H T.n. ABTOphl CTaTLH /2/ KOCBeHHhlMH Me
TOAaMH noKa3LIBaIOT, qTo HX KOHequoBpeMeHHLie BepWHHhl 
npu aCHMilTOTHqecKH 6onLWHX BpeMeHaX nepeXOAHT B Bep
WHHhl MaunenLCTaMa/6/ , KOTOphie Bhlpa)KalOTCH qepe3 <iiYHK· 
uuu HeiiMaua. 

B npHnO)KeHHH npOH3BOAHTCH Toquoe BhJqucneuue Ma
TpHqHLIX 3neMeHTOB BepWHHhl. 

MLI noKa3LIBaeM, qTo MaTpuqHhie 3neMeHThl HMeIOT BHA: 
i j k I ➔ i ~ i k ➔ k /9 / 

<0 I V(0)lna ,m13,ey >=<0l-2am (NM)mn an + 

➔ i 2 
(p

0 
) -i i j k 

-:c---Ho)ln ,m~,e >. 
2~. a ~ y 

I 

I ➔ r _ rS ➔ r 3 
+-a (N ) __ b_(I 

. I' m M mO P s 2 , 
v a a i=l 

TaKHM o6pa30M, TeOpHH <iiYHKUHOHanhHhlX noneii /B Tpex
noneBOM npu6nH)KeHHH/ MO)KeT 6LITh IlOHHTa KaK narpaH
)KeBa $opMynHpOBKa nyanhHhlX Moneneii. CneKTP COCTOHHHH 
non11 <ll(x(,\)) COBnanaeT co cneKTpOM CTPYHhl,H MaTpuq-

6 

Hhle 3neMeHThl BepWHHhl onpenenHIOTCH $yphe -KoMnoHeHTa
MH $yHKUHii HeiiMaHa - nponara TopoB cTpyu. KoBapuaHTHLIH 
narpaH)KeB nonxon naeT Bo3MO)KHOCTL onpeneneuu11 nyauKa· 
pe-HHBapHaHTHhlX COCTOHHHH nonH <l>(x(,\)), COOTBeTCTByIO
JUHX MHHHMYMY noTeHuHanLHOH 3HeprHH B3aHMOAeHCTBHH 
noneii, u IlOCTpoeHHH Monenu, CTa6HnhHOH K 6ecKOHeqao 
ManoMy B03MymeHHIO. HeKOTOPLie BOilPOChl TeopHH $yHKUHO • 
HanhHLIX noneii Mhl 3AeCh He o6c~naeM. KaK noKa3aHO 
B /2/, nn11 nonyqeuu11 nonuoii nyanLHoii qeTL1pexqacTuquoii 
aMnnHTYAhl Heo6XOAHMO KOHTaKTHOe qeTLipexnoneBoe B3aH· 
MOAeHCTBHe. IIyaHKape-HHBapHaHTHOCTh nonpo6HO o6cy)K· 
nanach TOnhKO B CB060AHOM cnyqae. Bee 3TH BOilpOChl 

Tpe6yroT cneuuanLHoro paccM0Tpeuu11. 
B JaKn10qeuue aBTop 6naronapHT B.l:I.OrueBeUKOro, 

Ii.M.Iiap6awoBa, A.r .MynKHA)KaHHHa, B.B.HecTepeHKo, 
B.H.IIepBywuua 3a HHTepec K pa6oTe H 06cy)Kneau11. 

1Ipu/loJ1CeH ue 

B cucTeMe 6ecKoiiequoro HMnynLca neiicTBHe Sin t 

HMeeT <l>opMy 

3 

S - f d Il d. D ➔ (,\) ➔ ➔ ➔ int - . u __ vi _xi K(x3 ,x 2 ,xl'vl'v2'v 3 ).. 
1- I 

+ -
.[<IJ (x 3)<1l (x 2 )<1l (x 1 )+ ••• ] + nepecTaHOBKH, /III/ 

<ti ( Xj ) HBnJIIOTCH HOPMHPOBaHHhIMH peweHHHMH ypaBHeHHH 

/21/ qacTH I 

+ -
<ll(x)=<ll +<ll 

dp dp 
= f -:- f ( 2 7T ) 25/2 

V 

i 
<IJ (£ ) + 3.C. 

n 

00 24 + 
I I I. A (pv ,p 

n=l i=l{~I 

M
2) ivpv-xp+iup 

' • e u 
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PacCMOTPHM MaTpH'IHLie 3neMeHTLI Me:>K.z:{Y npOH3Be,I:{eHHeM 

COCTO.HHHH 

IPv ,ji'3,nia>,lpv •P2 ,nJ~ >,IPv •PI ,l),>(pv3<0;p" •Pv >0). 
3 2 t' 3 I 2 

HcnonL3Y.H npOH3BO,I:{.HlllYJO cl>YHK.QHIO ,I:{n.H nonHHOMOB 3pMHTa 

H BLIDOnH.H.H HHTerpapoBaHHe, HeTpy.z:{HO n01ca3an,, 'ITO 

MaTpH'IHLIH 3JieMeHT BepwHHLI MO:>KHO JanucaTL qepe3 one-

paTOpLI pO:>K,I:{eHH.H H YHH'ITO:>KeHH.H ( ain , a!ij ] = n Om n O i j 
,I:{eHCTBYIOIQHe Ha HOPMHpOBaHHOe COCTOHHHe C 'IHCJiaMH 

3anonHeHH.H n, m - In~ , rtJ f3 '. e; > 

. . k 1 ➔ -1 ➔ 
<OIV(O)ln~,mh, ey> =<01 exp(2bk (83++)ksbs -

➔ -I 
bk ( B3 \n en 
e (8- 1 ) e 

n 3 ns s 

➔ ➔ 

3 a a 

:t 
p 

..;7 
1 

2 

z 2 -1 -1 
_P_ ( -0 n ( 83 )n s es ) -, 

a 

- I an an ------'- ] 0 ( Pv + P v + P"' ) 0 (p 1 + P2 + P3 ) • 
l 2 3 a=l 2n 

i fJ k -d/2 · I Ila , m y ,e y > • a ( <let 8 3++) + nepecTaHOBKH, 

/Il3/ 

r,I:{e BBe,I:{eHLI COKPall.leHHLie o6o3Ha'leHH.H 

-1 -1 
-1 -1 ( 31) 

(83 )kt et <8 3 )fs A ro 
(B ) = (8 ) -

3++ ks 3 ks (A31) { 8-1) A31 
nO 3 n k kO 

-1 
( B 3 )mn 

1 

1 1 1 
A3 IN A 13 + A 32 NA 2 3 + N 

/Il4/ 

' 8 

)> ,f 

' 

~ 
1, 

1 
I 

p = P10+ {A31 )oo P30 en = ( A 31 )no 

➔ • n; ( 1 ➔ 3 1 ➔ 1 1 ➔2 ) , b = v 2 -a - A -a - A - a , g =2a 
k N 31 N 32 N 

1 1 
(-) = - 0 N mn n mn 

CyMMHpOBaHHe no IlOBTOP.HIOlllHMC.H HH,I:{eKcaM OT I ,I:{O 00 

Haii,I:{eM CB.H3L K03<l>4>HI~HeHTOB B 3KCilOHeHTe MaTpH'IHOro 

3neMeHTa /Il3/ c 4>ypLe-KOMilOHeHTaMH qiyu~Hii: HeiiMaHa 

/npu apeMeHax r b /, HMeIOIQHMH BH.z:{ 

ik 
N 

mn 

2 17 217 

= f f f ( ,\. )f ( ,\k )(en I z ( A. ) - z (>. ) l . I z ( A. ) 
0 0 

m I n 1 .. k 1 

/Il5/ 

-z ( ,\k) I J d½.._ 
217 

d,\k 

2-17 

1 ik 
= - -o o.k +(NM ) N mn I mn 

i,k=l,2,3, 
., 

r.z:{e KOMnneKCHa.H nepeMeHHa.H Z onpe,I:{en.HeTc.H HJ BL1pa

:>Kenuii 

i A3 a a 
-- = -0 - -)en(z -1)- -en z 

2 2rr 217 

2 17 
,\ 2 = - - ,\3 + 217 

a 

-1 
A1 --- ( A3 - 217) 

1 
a 

217 

Tb + i 17 

2p V 3 

9 



Tb 

2pv3 

a 

~= 

Pv1 Pv 1 Pv2 Pv2 -fn (- -) + -Wn( ---) , 
Pv

3 
Pv

3 
Pv3 Pv3 

p v2 ---
p V3 

/116/ 

ik 
JIBHoe B'rlpa)KeHHe ( NM )mn npuae,z:i;eHo HH)Ke. cf>ypLe-KoMno-
HeHThl N mn MO)KHO 3anucaTh B BH,IJ;e KOHTypHoro HHTerpana 

ik 
N mn 

1 

112 mn 
cf <f' sin m Aj ( z) 

Zj zk 2 
1 

(z 

,\(z') 
,? sin n k d z d z ; 

z 'r 2 
/117/ 

A, ( z) 
r,z:i;e ~ onpe,z:i;em1eTcH /116/ H HHTerpupoaaHue npoao,IJ;HTCH 
no KOHTypaM' OKpy)KalOII.\HM TO'IKH z 1 =l ' z 2 = 0 ' z 3 = 00 • 

Tor,z:i;a MO)KHO nony'IHTh cne,z:i;i110mue COOTHOWeHH}I Me)K,IJ;y 
pa3nH'IHhIMH KOMnoHeHTaMH N

1
mn H MaTpHD;aMH nepeKpbITH}I 

A3 1 H A32 /6/: 

N 33 N A3i = -N3i N (j = 1,2) 

A. 3 N N3. = -N .. (i= 1,2, 1· = 1,2,3) 
I J IJ 

00 33 31 1 
I Nnm(A31)mo=O-

2
°-)Nno -2-(A31)no 

m = 1 11 n 

00 
• 31 

I ( A ) N 
n=l 130n nO 

Tb a a 
2- -( 1--) 

Pv 211 211 
1 

a 
(A 13 N31 )mn = ( l- 2;HN11) mn m,n IO 

(A 23 N31 )mn 

10 

~(N21 )mn 
211 

m,n I 0 

/118/ 

/119/ 

n ,/0 /1110/ 

/III 1/ 

/1112/ 

/1113/ 

,lJ;nH BhIBO,IJ;a 3THX COOTHOWeHHH ,z:i;e~opMupyeM KOHTyp 
B /117 / TaK, 'IT06b1 -nony'IHTh paBHOMepHyro CXO,IJ;HMOCTb 
no,z:i; 3HaKoM HHTerpana. ,D;anLHeiiwee CYMMHpOBaHHe HHHTe
rpupoaaHHe no o,z:i;HoHH3 Z -nepeMeHHhIX onpe,z:i;enHeT npaBhle 
'laCTH /118-1113/. ,ll;eTanhHhle BhIKna,IJ;KH ,IJ;nH KpaTKOCTH H3-
no)KeHH}I onymeHLI. 

- 1 - 1 MeTO,IJ;hl HaXO)K,IJ;eHHH MaTpuu; B 3 H B 
3 

++ no,z:i;po6Ho 
o6cy)K,z:i;anucL al 7 I. MbI ,IJ;OIDKHLI o6paTHTh ypaaHeHue 

N N33 • N B 3 N N 33 N = - 2N N 33 N, /1114/ 

KOTOpoe MO)KHO BhIBeCTH, ucnonL3yH /118/ H COOTHOWeHue 
N(NM)3jN(NM)3i N = N/31. TaK KaK MaTpHu;aN33 
HBnHeTC}I CHHrynHpHoii: N33 • N • 0 = 0 , TO ypaBHeHHe 
/1114/ onpe,z:i;enHeT Bal+< B i-!+0 = 0 ) 

-1 
Ba++ 

1 
=- -N N N 

2 33 

Tor,z:i;a, cornacHo COOTHOWeHHHM /118-119/, 

/1115/ 

➔ ➔ 3 ➔ j ➔ j • • 
-1 1 a a 1 ➔ I 1k ➔ k 

bk(B3++ )ks bs-2 ~ n n n = - 2 8 n (NM )nm 8 m• 

i= 1 /1116/ 
-1 Y,z:i;o6Ho BLipa3HTh 0 B 3 0 

0 B-1 4 
n H 3++ 

- 1 
H 83 0 'lepe3 npOH3Be,IJ;eHue 

-1 2 2 -1 -1 
0 B 3 0 = 0 0 [ 0 E 3 0 - 0 B3 B3++ B 

3 
0 ] 

B- 1 0 
3 

0 B3 0 

-1 
( B 3 ++) B 3 0-0 

--2 
0 

2 a a 
0 = -( 1 --) . /1117/ 

211 211 

HcnonL3YH /1110/ u /III 1/, HeTpy,z:i;Ho onpe,z:i;enHTL u ocTanL
Hhle 'lneHbI B 3KcnoHeHTe /113/: 

0 B
3 

0 

➔ -1 
bk B 3 0 3 3 M 

~ I ~m (N 
r rs 

r= 1 s= 1 

) ➔ 
mO ps 
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2 -I - p ( 2a ' 0 B3 0 ) 
3 

- Tb ! 
i=l 

(pi )2 o l 
-2-~· 

Pv. a 
• 1 

/Il18/ 

IlpHMLIM HHTerpHpoaaHHeM /Il7 / M0:>KH0 BLI'IHCilHTL K03ci>4>H· 
"k 

UHeHTLI ( N11 ) m n 

ik p v I p v 2 p v3 - p vi+ I - Pvk+ I 
(NM )mn= - ------- fm(- ---- )fn(----) X 

Pvi Pvk Pvi Pvk 

mn x------ /Il19/ 
mpvk +npvi 

ik - Pv Pv - Pv. - ik /Il20/ 
Nmo = ../2 ...:..:l....:....:.2-frn(----1..t.l_)Cs -=y2 (NM )mo 

11 

Noo = 
Tb 

2pvl 

Pv. P vk Pv. 
l I 

/Il21/ 

rn :b._ 
Tor,IJ;a "apeMeHH}'IO" 3aBHCHM0CTL e 2pvi B MaTpH'IHLIX 

3IleMeHTax /Il3/ y,IJ;06HO BLipa3HTL B 4>opMe 

i · k 1 · i - ik k 1 r - rs 
<0IV(0)ln ,m11-<'£"">=<0lexp--2a (NM) a +-=a (N ) oP a ,-, y m rnn n ya, rn M rn s 

r 3 ( i ) 2 ➔ +i ➔ i i j k _ ~< ! ~- - 2 a, • a m a m > I n a , m f3 , er> 
2a i=l 2p 

l 

v. 
1 

det ( B 3-++ )d/ 2 

- ik 
(NM )rnn= 

"k 
(N~ )rnn 

12; 

rb 
-rn--- -n ...:h 

2p 
e vi e 2pvk 

/022/ 

/Il23/ 

Hi 2a' 
➔ i ➔i 

• '.a a 
m rn 

/II24/ 

KaK 06Cy)K,IJ;anocL B nepBOH qaCTH,. ,IJ;IlH Il}.'aHicare· HHBa· 

puaHTH0CTH Heo6xo,IJ;HMO 3aMeHHTL H10 Ha Hb + µo • 

OT6pacLIBa.JJ: pacxo,IJ;HIQHiicl MH0:>KHTenL det ( B 3++) d/
2 

H BB0,IJ;H B H~ qneH c IL o , MLI nonyqaeM BepIIIHHy 

MaH,IJ;enLCTaMa. 3aMeTHM, 'ITO 3TH ,I:\0il0ilHHTenLHLie MH0· 

:>KHTeJIH MoryT 6LITL BBe,I:\eHLI cpa3y B narpaH:>KHaH /2/ 6e3 

H3MeHeHHH ero HHBapHaHTH0CTH 0TH0CHTenLH0 penapaMe

TPH3aUHH. 
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