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KaK ~3eecTHO, KBa3~Knacc~4ecKoe on~caH~e cna6o He~AeanbHoro 
6o3e-ra3a ~ B03MOmHOCTb cy~eCTBOBaH~H B HeM HBfleH~H CBepXTeKy-
4eCT~ MOryT fibiTb OCHOBaH~ Ha Hefl~He~HOM ypaBHeH~~ ~PeA~Hrepa 
/HYW/ OTTanK~ea~~erocH T~na 111 . To4Hoe ~HTerp~poeaH~e nocneAHerc 
KaK Ha KflaCC~4eCKOM 121 , TaK ~ Ha KBaHTOBOM ypOBHe/3 / B cny4ae 

OAHOrO ~3MepeH~H BbiHB~flO HaPHAY C 6oro111060BCK~M cneKTPOM 

( (p) ~ I pI v p 2 + K 2 Han~4~e A~P04HO~ eeTe~ 131 , on~cbleaeMo~ Ha 
KflaCC~4eCKOM ypOBHe COfl~TOHOM /4,5/. 

B HaCTOH~ee epeMH ~ccneAOBaH~e ceepxTeKY4~x ceo~cTe pa3n~4HWx 
KBaHTOBWX m~AKOCTe~ yKa3weaeT Ha TeH30PHW~ xapaKTep napaMeTpa 
nopHAKa, KOTOpW~ BO MHOrOM aHanor~4eH CKaflHpHOMy/S/ ~HTerp~py
eMWM eapHaHTOM cna6o He~AeanbHoro 6o3e-ra3a c n BHyTpeHH~MH 

/ 11 1..1BeTOBblM~ 11 / CTeneHHM~ CB060Abl B OAHOM ~3MepeH~~ MOmeT cnym~Tb 

U(n) HYI!J oTTanK~ea~~erocH T~na*. 
Cne1..1~¢~4ecK~e CBO~CTBa 3TOrO ypaBHeHHH CBH3aHW C TeM, 4TO 

COOTBeTCTBy~aH fl~He~HaH 3aAa4a ~OpMyn~pyeTCH Ha anre6pe n1.1 He
KOMnaKTHO~ rpynnw U(l,n) . HeyH~TapHOCTb KOHe4HOMepHblX npeAcTae

neH~~ nocneAHe~ np~BOA~T K HeyCT0~4~BOCT~ CBH3aHH~X COCTOHHH~ 
<..VI<..I~Mbl '!!.'. VAHaKO onarOAaPH Hen~Hei-'IHO!il pean~3al..l~Y1 HeKOMnaKTHO~ 
rpynnbl, ¢aKTOP~3yeMo~ no MaKc~ManbHo KOMnaKTHo~ U(l,n) I S(U(l)@U(n){

9
: 

MeTp~Ka Ha KaCaTeflbHOM npoCTpaHCTBe Ae~HH~THa, BBeAeH~eM KOHAeH
CaTa /~3 6ecKoHe4Horo 4~cna 4aCT~ll/ MOmHo CAenaTb ee nonom~Tenb
HO onpeAeneHHO~ ~ TeM caMbiM o6ecne~HTb YH~TapHOCTb. 

8 HaCTOH~e~ pa6oTe MW nOKameM, 4TO B TaKOM KOHAeHCaTe np~ Ha
fl~4HY1 I..IBeTOBblX CTeneHe~ CB060Abl TaKme B03MO~HO noHBfleHMe CBH3aH
H~X COCTOHHH~ - COflMTOHOB, YCT0~4Y1BblX OTHOCMTeflbHO MaflblX B03My

~eHH~. nocTaHOBKa HeTp~B~aflbHWX rpaH~4HblX YCflOB~~, HaKflaAblBaeMblX 
Ha noTeHI..IHan~, 3Ha4MTenbHO ycnomHHeT MaTeMaT~4eCKM~ annapaT 1131 , 
n03TOMY Mbl KpaTKO C~OpMynMpyeM flHWb OCHOBHble pe3yflbTaTbl M03P 

e 3TOM cny4ae. 6onee noApo6Hoe ~ccneAOBaH~e ony6nMKoeaHo OTAent 
HO /10/ 

1 . MoAenb U(n) HYUI on~CbleaeTCH cHcTeMo~ CBH3aHHblx Hell~He~Hb.J< 
ypaBHeHH~, MaTpH4HaH peaJ1H3a~~H KOTOpO~ HMeeT B~A 

+ 
iqt(x,t) + qxx(x,t) -2((q q) -p)q(x,t)-,0, /1/ 

*0HO B03HHKaeT TaKme npH OOHCaHHH 
MarHHTHblX cn~HOablX CHCTeM CO cna6o~ 
e AflHHHOBOJlHOBOM npM6nHmeH~H 171 . 

MHOrOI..len04e4HblX aHTH$eppo
CBR3b~ MemAY l..le004KaMH 

____ k ... , _____ _ 

·~·, I 



rAe n - KOMnOHeHTHbiH BeKTOp-CTOJ16e~ q (a) (X, t) , YAOBJleTBOpl'IIOI.IIHH 
HeTpHBHallbHbiM rpaHH4HbiM yCllOBHl'IM: 

r q(a) (x, t) 

< 
! q (a) (x, t) 
l X -x-+±ooo 

q 
(a) 
± • 

0. a= 1,2, ... ,n. 
/2/ 

B CH11Y YC110BHH /2/ 
nocTaHOBKH Kpaesoi1 
I.IIHX orpaHH4eHH~ Ha 

H3 ypaBHeHH~ /1/ ClleAyeT, 4TO Allfl KoppeKTHOH 
3aAa4H /1/-/2/ Heo6xo~HMO BblnonHeHHe cneAy10-
acHMnTOTI1KH peweHHH q ±) : 

p' /3/ 

+ ~ 
q - (q*) ' 

+ 
(q q ) 

n (a) 2 
- ~ lq I 

a= 1 

B03MO~HOCTb AeTaJlbHOro 11CC11eAOBaHI1l'l CHCTeMbl /1/ OCHOBaHa Ha cy
l.lleCTBOBaHHH npeACTaBJleHHl'l ee B BHAe ypaBHeHHH COBMeCTHOCTH Allfl 
BcnoMorarenbHOH JlHHeHHOH 3aAa4H: 

~ ¢X ~ U¢, 

l ¢t = V¢, 

u 

v 

-iAI + Q(x), 

(

4iA2 +i((q+q)-p). 

2i,\q + Q X , 

/4/ 

/5/ 

0 ) • Q(x) ~ ( 0 
-10 -Iq 

iq + ) 

Q. In • 

2" + + - J!'Q + q X 

2. PaccMOTPI1M 3aAa4y pacceRH11R A11R ecnoMorarenbHOi1 c11cTeMbl 
/4/. BBeAeM MaTP114Hble peweHI1R ~ocra ¢± (x, ,\), onpeAellAeMble 
CB011MI1 aCI1MnTOTI1KaMI1 np11 X -+ ±"" 

{ 

¢ + (x, ,\ ) --+ 

X-++oo 

¢_(x, ,\) _. 

X+ ( x, ,\), 

/6/ 
X_ (x, ,\), 

2 

X± (,\) e i.Ax I\ = diag(~.(,.\, .•• , .\). 

(1) +(2) 
q± • -q:!: • 

0 

+(3) 1 +(1) +(n)1 +(1) 
-q± I q± ••• -<l± ;Q± 

0 0 

0 1 

a(,\) = (,\ -(, 0, ••• ,0) • (2 = ,\_2- p, detX± = 2t;:p e iA(n-1) x. 171 

H3 ycnOBHl'l CYI.IIeCTBOBaHHl'l CHCTeMbl ABYX $YHAaMeHTa11bHbiX pewe
HHi1 ~+ H ~- ClleAyeT, 4TO OHH 1111HeHHO 3aBI1CI1Mbl: 

¢ (x, .\) ¢ + (x. ,\ ) S (,\) • /8/ 

B c11ny 17 I det¢ -~ det¢ +, TO eCTb 

detS(A) = 1. /9/ 

AnR BbiACHeHHR ceoi1crs CI1MMeTPI111 S-MaTpM~bl Bb1RBI1M 11Me~I.IIYDCR 

11HB011~~1110 B peweHMRX ~ocra. PaccMoTpi1M A11R 3Toro 3pMMToso-conpR
~eHHoe K /4/ ypaeHeHHe: 

¢ + (-i l -a + Q) ~ ,\¢ + • 

2._ (~ ¢ + (x, ,\) l ¢ (x, ,\)) 
ax 

¢ (x, ,\) ¢ (x, ,\ ) ~ I . /10/ 

3 



H3 onpeAeneHI-1fl S -MaTpl-1~bt /8/ 1-1 ypasHeHI-1fl /10/ SbtTeKatOT eo
OTHOWeHI-1R 11 neeSAOYHI-1TapHOeTI-1 11

: 

- - + 
SS=I,S=ISI, /11/ 

1-1 esR3b 3J1eMeHTos S-MaTPI-14bl e peweHI-1RMI-1 RoeTa: 

sik = ¢+i ¢_k, i, k = 1,2, ... , n + 1. /12/ 

AHaJ1YITYI4eeKI-1e eso~eTsa peweHI-1~ RoeTa SbtSOARTeR 1-13 YIHTerpanb
Horo ypasHeHYIR 

KOTOpoe 3KSY!SaJ1eHTHO AYI<)><)>epeH4YiaJ1bHOMY ypasHeHY!IO /4/ e rpaHY14Hbt
MYI yenOSY!f!MYI /2/. npeAnonaraR AOeTaT04HO 6bleTpOe eTpeMneHY!e no
TeH4Yiana Q(x) K eSOYIM aeYIMnTOTY!KaM. Q± , MO>KHO nOJ1Y4YITb Heo6xo
AI-1Mbte o~eHKYI 1-1 noKa3aTb, 4TO peweHYIR RoeTa ¢ +2 (x, >..) 1-1 ¢_1 (x, >..) 
aHanY!TYI4Hbt Ha sepxHeM nY!eTe (Im( > 0) 80 see~ nnoeKoeTYI >.. 
Yl Y!MetOT TaM aeY!MnTOTYIKYI: 

¢ +
2 

(x, >..) -+ X +
2 

(x, >..) (l + 0 (1 / \>.. i)) , 

¢_1 (x, >..) -.. X_1 (x, >..) (l + 0 ( 1/ lA !)) • 

PeweHY!fl ¢+ 1 (x, ,\) 1.1 ¢_2 (x, A) aHant.1Tt.14Hbt so see~ nnoeKoeTYI 
Ha HYI>t<HeM nY!eTe Om( < 0) 1.1 t.1MetOT noA06Hble aet.1MnTOTYIKt.1. 

PeweHYIR ¢ ±k (x, .\ ), k = 3,4, ... , n + 1, He Y!MetOT o6naeTe~ aHanYITI-1-
4eeKoro npOAOJ1>KeHt.1fl, 3a t.1CKJ1104eHt.1eM Sell\eeTSeHHO~ Oet.1 S nnoeKo
eTYI A . TaKt.1M o6pa30M, S e1-1ny /12/ K03<)><)>Y141-1eHT S 11(A, () aHa
J1t.1Tt.14eH Ha sepxHeM nYieTe (lm( > 0) so see~ nnoeKoeTt.1 .\ • 

B T04KaX AY!eKpeTHOrO eneKTpa, KOTOpbl~ npeAnonaraeTCfl npoeTbiM 
t.1 ~enY!KOM ne>Kall\YIM SHYTPI-1 ll\e11t.1 (-YIJ, yPJ, no onpeAeneHt.1~, 
I-1MeeM 

0' 

/14/ 
3,4, ... , n + 1; 

Ha~geM 3sontO~t.110 3Tt.1X AaHHbiX paeeeRHt.1fl so speMeHI-1. AnR 3T0ro soe
nonb3yeMeR TeXHt.1KO~, oeHOSaHHO~ Ha npi-1MeHeHI-1t.1 KaHOHY!4eeKt.1X ypas
HeHI-1~ ABt.1>t<eHI-1R gnR 3neMeHTOS S-MaTpt.1~bl s St.1Ae 

at S ij (>.., t) = I H , S ii (A, t) l . 

4 

l-1enoJ1b3yR peaynbTaTbt pa6oTbl 1111 , HeTPYAHO nony41-1Tb eneAYIOll\ee 
Sbtpa>t<eHY!e AJ1R 380111041-11-1 S -MaTPI-14bl: 

/15/ 

rAe 

1\A) = diag((A + () 2 , (A- ()
2

, 0, ••• ,0), 

YIJ1YI S KOMnOHeHTaX: 

atskk(A, t) =0, k ~ 1,2, ... ,n+1, 

at S 12 (A, t) ,~ -4iACS 12 (>.., t), at Su(A, t) =-HA. +()
2

S 1i(A, t), 

. 2 at S 21 (>.., t ) = - 1C\ - () S 2 i (.\, t ) • at S k m (A, t) "' -at Smk (>.., t) , 

k,l!l = 1 ,2' ... ' ll + 1 • 

3. PaeeMOTpYIM 3aAa4y 0 SOeeTaHOBJ1eHYIYI noTeH~Yiana Q(x) no 1-13-
seeTHbiM AaHHbiM paeeef!HY!fl. nycTb AJlfl peweHYI~ AoeTa ¢+(~ >..) 
eyll\eeTsyeT TpeyrOJ1bHOe npeAeTasneHHe: 

""' X+ (x,.\)_ f dyK(x,y)X+(y,A.). /16/ 
~ 

noAeTaHOSKa 3TOro npeAeTasneHYIR 8 J1MHe~HYIO 3aAa4y /4/ AaeT 
e1-1e TeMy A11<l><)>epeH~YiaJ1bHbiX ypasHeHt.1~ A11R RAPa K(x, y): 

IKx(x,y) + ~<yix,y)I = iQ(x)K(x,y) -iK(x,y}Q+, /17/ 

e rpaHI-14HbiMH .yCflOSYIRMYI 

( 

~ [K(x, x). I] = iV+(x), 
/18/ 

l K(x, y) ---.. 0, 
y ... 00 

Q+- Q(x), Q± = lim Q(x). 
x-o±oo 



,l\nR peweHHIIi q(x) 

q(a)(x) (a) 2·K * ( ) q + + 1 1, a+ 1 X, X ' a~ 1,2, ... ,n. /19/ 

npH 3TOM 

npHCTynHM K nony4eHH~ OCHOBHbiX ypaBH€HH!Ii o6paTHO!Ii 3aAa4H - HH
TerpanbHbiX ypasHeHHIII Map4eHKO . .QnR 3Toro paccMoTpHM nepBbllli cTon-
6e4 COOTHOW€HH!Ii /8/: 

n+ 1 
¢ ~s ¢ +S ¢ + l s. ¢ 

-1 11 +1 21 +2 j~3 ]1 +j 

nepenHWeM ero B BHA€ 

r-. - a - 2.3 .••.. n + ·1 . 

H npOHHTerpHpyeM no 6onbWOMy Kpyry B KOMnneKCHO!Ii nnOCKOCTH A 
Ha BepxHeM nHCTe PHMaHOBOIIi nosepXHOCTH (Im( > 0): 

cL\ i~y 1 
( - e . (---¢ (x, A) - X (x, A)) ~ 

c 277( s11 (Al -1 +1 

n+ 1 
+ l r .

1 
(A)¢ . (x, A)). 

j = 3 J +J 

/20/ 

nesy~ 4aCTb 3TOrO COOTHOW€HHR MO*HO HalliTH no TeOpeMe 0 B~4e
TaX B T04KaX An, TaK KaK nOA~HTerpanbHaR ~YHK4HR RBnReTCR 

MepoMop~Holli so see!~! nnocKOCTH .\ Ha sepxHeM nHcTe /npH y > x I. 
HMeeM s peaynbTaTe 

6 

--vn y 
- I 11 ¢ 

2 
(x, .\ ) e , 

n + n 
n 

npeAnonaraR, 4TO AnR noR~HTerpanbH~X B~Pa*eHHIII cy~eCTBY~T 

npeAenbHble nepeXOAbl K Be~eCTB€HHO!Ii OCH, npasy~ 4aCTb /KOTopaR 
npeACTaBnReT co6o!li BKnaA HenpepbiBHOrO cneKTpa/ MO*HO npeACTaBHTb 
B cneAY~~eM BHA€: 

( 

0 ) (F\1
) (x + Y) + iF?) (x + Y)) n+ 1 (1) ( 0 ) 

K(x y) + + . l Fj ( X, Y) -
' J-3 C. I q+ (1) . -- .r 

q "'- F" (x + y) 

r ds K(x, s) 
X 

n+l (1) 
~ ( dsK(x, s) F. (s, y) 

j= 3 X J 

F ~t) (z) 

1 
277 

+ iF~ 1 > 'cs + y) \ 

F(l) (s + y) 
2 

0 

) 
I 

7 



(1) 
F j (x, y) j = 3,4, ... , n + 1 , 

OK~iYaTcnbHO ypasHeH~R MapYeHKO np~Myr e~~ 

+ ~ F. (x,y) -n+l (l) (0 J 
j=3 J Gi-

( ;,_)]" 0. 

n+l (1) 
+ ~ F

1
. (s,y) 

i=3 . 

/21 I 
r,qe 

-I?), 
r: 1 \L.J 

F~2l (z) 

YpaaHeH~R MapYeHKO paapewa~TCR a RBHOM s~~e ~nR cny4aR 6ea
OTpa)f(aTeJlbHbiX noTeH~anos, TO eCTb npH r .

1 
= 0, j = 2,3, ••• , n.,. 1 . 

DYACM HcKaTb peweH~e ypasHeH~~ s 3TOM cn~4ae a £~Ae 

K(x, y) " 
/22/ 

C~CTeMa /21/ c RADOM /22/ Bblpo>K,Qaen:R s cHcTeMy 2N /rAe N -
4Hcno co6cTBeHH~x 3HaYeH~~ An I anre6paH4eCKHX ypaaHeHH~, np~
BOARlllli!X K N -comnoHHbiM peweHHRM. B 4aCTHOCT~, Anfl 110AHOCOi111-
TOHHoro'' AJ.Ipa K(x, y) (N = 1) J.1MeeM 

8 

l 

v 1 (x-y) + 
q+ (A 1 - i"J. ) \ 

v
1 

e 
( p, K(x,y) "' ) 1231 

v1 2v1 x) q+ p(l + -e q+ (A 1 + iv1 ) , q+ foS) + 
Ill 

B C~IIY /19/ 3TO fiAPO np~BOA~T K CJleAY~llleMy OAHOCOJl~TOHHOMy 
peweH~~ 3aAa4~ /1/, /2/: 

q (a) (x, t) = q (a) /24/ 

fl1 (0) 4A1vlt 
p.

1 
(t) = p. 

1 
(0) e 

npoaep~M ac~MnTOT~KH peweH~R /24/. np~ X -+ + oo 

q (a) (x, t) ... q (a) 
+ ' 

a=l,2, ... ,n. 

np~ x ... - oo 

(a) (a) 2 -1 A 1 + iv1 (a) ia (a) (a) 
q (x, t) -+ q + (A 1 + iv1 ) p = . q + e q + - q _ 

A1-lv1 

TaK~M o6paaoM, ycnos11e 

o6ecne4Hsanlllee cosnaAeHHe cneKTpos ac~MnTOTI14eCK~x onepaTopos 
U±, a TaK)f(e KOppeKTHOCTb nOCTaBneHHO~ 3aAa4~ /1-2/, BblnOJlHeHO. 

4 •• I 12/ . ncnonbayR paccy)f(ACH~R ~3 pa60Tbl no ~ccneAOBaH~~ yc-
T0~4HBOCT~ OAHOCOJl~TOHHOrO peWeH~R /24/ OTHOCI1TeJlbHO MaJlbiX B03-
MyllleH~~ Cna6biM HenpepbiBHbiM $OHOM, MO)f(HO noKa3aTb, YTO B npeAnO
JlO)f(CH~~ lr j 1 (A, ~)I « l, j = 2,3, ... , n -r 1 , Manaf! nonpasKa 
K Y~CTO COJ111TOHHOMY peWCH~~ np~ itl -+oo ~MeeT 04CHKY 

1oK(x, t)i < ~ , 
- t 

9 



TO eCTb cna60B03My~eKHOe OAKOCOn~TOHHOe peWeKHe aC~MnTOT~4€CK~ 
CTpeM11TCfl K 41-tCTO COn11TOitHOMY KaK t -l . 

3aMeT~M, 4To s orn~4~e or cny4aR U~) c npHTRmettHeM 3AeCb 
3aMeTHOe Bfl~RH~e Ha yCTOH4~BOCTb con~TOHa OKa3~BaeT np~cyTCTB~e 
11cpeAb111 nOCTORHHOH nnOTHOCT~ p, KOTOpaR KaTan~3HpyeT np01.1,€CC 
ocso6omAeHHR B03My~ettttoro con~rotta or ttenpepbiBHoro $otta. 
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PyKon~cb nocryn~na B ~3garenbCK~H orgen 
7 ~~HR 1983 roga. 

•· 
I 

HET JIH nPOBEJIOB B BAWE~ BHBJIHOTEKE? 

8bl MOlkeTe no.ny'IMTb OC OO'!Te nepe'IMCJietiHbie HMlke KHMrM, 

eCJJM OHM He tibiJIM 38K838Hbl paHee. 
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H3A3TenbCKHH OTAen 06beAHHeHHoro HHCTHTYTa RAePHNX HCCneAOBaHHH 



TEMATWIECKHE KATErOPHH nYBJIHKAUHR 

OBnE~HHOrO HHCTHTYTA ~PHWX 
HCCJIE,nOBAHHR 

HHneKc TeM8TIIKa 

1. 3KcnepHMeHTanbHaR ~3MKa BWCOKHX 3HeprMH 

2. TeopeTH~ecKaR ~3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpQHHaR ~3HKa 

4. TeopeTH~ecKaR ¢M3MKa HH3KMX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaR cneKTpOcKOnHR H paAHOXHMMR 

7. ~3MKa TR*enwx MOHOB 

R KnHoreHHKa 

9. YCKOPMTenH 

10. AaTOMaTHsa~HR o6pa6oTKM 3KcnepHMeHTanbHWX 
AaHHWX 

11. Bw~cnHTenbHaR MaTeMaTHKa H TexHMKa 

12. XHMHR 

13. TexHHKa 4>H3H~ect<oro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX Ten H *MAKOCTeH 
RAePHWMH. MeTOAaMM 

15. 3KcnepMMeHTanbHaR ~3MKa RAePHWX peaK~MH 
npH HH3KMX 3HeprMRX 

16. nosHMeTpHR H ~3HKa 3~TW 

17. TeopMR KOHAeHCHpoaaHHOrO COCTORHHR 

18. HcnonbsoaaHHe pesynbTaToa H MeTOAOB 
cf>YHAaMeHTanbHWX tMSM~eCKHX HCcneAOBaHMH 
B CMeli!HWX o6naCTRX HayKM M TeXHMKM 

19. 6Hocf>H3~-tKa 

MaxaHbKOB B.r., TiawaeB O.K~, CepreeHKOB C.A. 
11llBeTHble 11 COJIHTOHbl B YCTOH'IHBOH cpep;e 

P2-83-376 

MeTop;oM o6paTHOH sap;at~H npoHHTerpHpoBaHo U(n) HYlli OTTaJIKH
BaiD~eroca THna. YHHTapHOCTb 6eCKOHeqHOMepHb!X npep;CTaBJieHHH )J;JIR 
JIHHeHHOH 3ap;a'IH o6ecnetiHBaeTCR B pe3yJibTaTe llOCTaHOBKH HeTpH
BHaJibHblX rpaHHtiHbiX YCJIOBHH, HaKJiap;biBaeMbiX Ha UOTeH~HaJibl. 5IBHO 
HaH)J;eHO O)J;HOCOJIHTOHHOe pemeHHe H UOKa3aHa ero yCTOlltiHB~CTb OT
HOCHTeJibHO MaJibiX B03MY~eHHH HenpepbiBHbiM cneKTpOM. 

Pa6oTa BbiUOJIHeHa B na6opaTOpHH BbltiHCJIHTeJibHOll TeXHHKH 
H aBTOMaTH3a~HH OHHH. 

Makhankov V.G., Pashaev O.K., Sergeenkov S.A. 

"Coloured" Solitons in Stable Medium 

P2-83-376 

The repulsive nonlinear Schrodinger equation is integrated 
by the inverse scattering method. The unitarity of the infi
nite-dimensional representations for the linear problem is 
provided due to nonvanishing boundary conditions on fields. 
A single-soliton solution is found in the explicit form and 
its stability under small perturbations of continuous spectrum 
is shown as well. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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