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llpa pemeHHH ~a npOd~eM M6TeM6TaQeCROa ~SHKB/3.8/D031iH_ 

RaJJ1' S8Jt8l1H aa C06CTBeHIllie 3HaqelllUl J1,11Jl RHTerpo-.ltHcfltIepeHnKB.1.lb

Horo onepaTOpa a6 nO~OCH ~ 

'2 00 

~ "dfIX) f V(X)f/(x) +jG(X,!J)lf(!I)r!lj::.Á f//(Xj, (I) 

~ AocTREeHHH BHCOROa TO~OOTH paCqeTOB D nnyqae ~OOT6TOq-

HO Ue,1tJIeHHorO y6lffi6llRSI c060TBeHHoD ilJyHltIUm tIJ tx ) npa X -- 00 

(H6npHMep, creneanoro y6UBalUIJ1) soanaaaer np06.neMa BllII]?OltCIDdanIDI 

ypaBHeHWl (1) npa X - 00 • llllH aaueae YJ)aBlieHWI (I) 9a.na'qe~ na 

KOn9qgOM OTpeSK9 [Oj RJ norpelIIHOOT1:I amIpOKO~ BO MHOI'RX 0JIy_ 

tUUDC HMgeT nop~OI< D( R..-~, p~D, B OHJIY qeI'o Bammma R M0JIt9T 

0K8S8TLCH upaKTHqeCKH HenpRe~eMOa ~ ~OCTBXeHHR Heo6xo~oa 

TOQHOCTH pemeHKA. 

O,IUmM 113 a@leRTHBHIlX nO.ItXO~OB ,I{.1DI nOJIytleID'UI llpa6J.I:lmeHHWC 

pemeH:Jd BlicOROI TOtIHOCTH na OCHODe cxes, IDdeDItWC HeBUCOKH! nopa

,ttox annpoXCHM8IUUI, RB1IJI~'l'CJI 8RCTpa.il0JLfIIJ,WI BAap.nCOHa IlO 

IIapaMeTpy ,1tHCXpeTH~: T6KáH 8ROTpaIIOJIJIIUfjI OCHOB6H8 na pery, 

HO! 3BBHclDfOCTB norpeillHOC'l'B 0'1' ,It8.HHOI'O napaMeTpa. 

B H8CTo~el pa60Te Hocne,ItyeTca xapax'l'ep 3aaaCBMOCTH dorpem

HOCTH peaeaaa DpaOJlDeHHOI Sa,n8'lDI H8 ROHellHOM OTpe3Ke [O;R] 

0'1' napaMeTpa /? • IIo.ny-qeHü yc.nOBWI, npu KOTOpliX aTa norpelIIHoOT1:I 
-~ 

~8Jl8I'ae'l'CJl B PHJt 'no CTeneBJIM R c RoaqxpmureHT8M.H. ae saaa-

CmqBMH 0'1' aTOl'O ll8paM9Tpa R.. TaRoe np9~OTaBJ19HBe norpenmocez no

SBOJIJieT lia npaK'l'RRe npmaeHHT1:I aRcTparr~ lIO F<, B pesYJlDT6T9 

lCo'l'opol TOqaOC'l'L ilpHdHHEeHBHX pemeHHA BOSpaC'l'a9T Ha o~-~ 

noPJUijCa lIpH He3Hatm'l'9JIDHOM YBwmqemm BWmCJmT6J11aHO~ paOOTH. 
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. B §I paCOMa'l'pHBa8M npo6JIeM:y paSJIOJK9HWI rrorpeaaocra ;IJJIH. sana

~ Ha c06cTBenHHe 3nalleHHa B rRnh6epTOBoM npocTpaacTBe B onepaTop

HO~ WOPMY~pOBRe. rr~aHHHe pe3Y~h'l'aTH MoryT dU'l'h HCllOHb30BaHU, 

HaDpHMep npH pemeHHH 3~a~ c KHTerpo-~ape~HHM onepaTop~1 

Ha BceR OCR KHH na rranyoCH. 

B §2 RCOJIe.uySTca norpenaocrs armpORCBMB.lt'f4H wxa o.n;aoro azacoa 

3M8-q C IDiTerpaJIbHHM oneparopox aa 1l00000CR. BOSHHK~ npa peme

1mH RBaSmrO'l'emnreJI1:IHIlX IDITerpMDHHX ypaBHemtit/6/ . llpImO,ItHTCH xac

~9HHlJdl np:HMep, MJIIOC'l'pçym;d 8<W}eKTRBHOOTb anOTpanOJIJIr(KH no na

paMeTpy R • sa,nB.DIJ;erq arrrrp01(O~ xpaeaoro YOJIOBIDI aa 6eCKO

H9'qHOO'l'l!. 

§ I. 

PaOCMO'l'pWM sana-qy Ma COdC'l'B61~e 3Ha~eHHa Ana ~elHoro. 

OIWM9TpalleCltorO B I'WIL6ep'l'OBOM npocrpaaceae H onsparcpa A • c 

o6JraO'l'bD onpe.u;e.n:eHHR: O(A) c H H OdJIaOTbD l:ulauBd 

R(f1) C fi (lIp9,lUI0JIar8eM. llTO npOCTp8HOTBa H li H1#O'l'O!l.neCTB-

JI8HU). COI'JISCHo/1/ , aTa sa,u,atm llp9,ltCT8BJUl8T aoCloa Hemmeboe 
ypaBH9HHe . 

tfl("2) {AX- ÀX j-o (2) 
~ c: z: 2 -.1 t», X) - 2 -1 - } 

rne 2 = (XI À ) - aJIeMeHT npmdo! cymm Hj =/-I fi) IR , X é 1-1 

'A E IR • a cp E: (D(A) (j)/R - R(A)(})/R). C1UWIpHoe npoaeaene-

HHe B HL onpe.u;8JIJteTCJI lfoI:NYJIoít 

(21)22.) x: ( x», XJ..) +A.1Àz. 

Ilepaaa npo.HSBO~aJ1 ~pema orreparopa 1J onp~eJIJieTCH BHpwleHHeM 

(3)ep'(loJ2 s: {AX ,- ,-X"x - ~xo} )z?ó:{Xo,Ao)) 
( X I X <» 

a BTOpas npoHSBo~aa UMee'l' B~ 

(4)rf\ 'c ) I ~ t.).= ( - )u X2. - A2X1J . 
'r 211 L 1) 2 ( X J X2.) 

) 

llpoH8BO,ltHlie 60JIee ascoaoro nopsm&a paBHü BYJDD. 

... ~ .. &1::........
 

9b~Cjihdrl.iI:#J HHCll''TYT' 
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ITyCTb c~ecTByeT O~OKpaTHOe H30XHpOBaHHOe COÓCTBeHHOe 3Ha

xeaae ;.. II oneparopa A c cOÓcTBeHHo~ 41ymuJ.l1e~ XII". Tor'na t lIC-

nOJII.sYR pesYJI:bTaTbI /2/. MOjKHO nOJIy'lliT:b /3/. xro oneparop cp ~2 ") 
ri> '( *) - 1 

lIMeeT Orpallli'lleHHHH OÓpaTHLI~ 'r t li cnpaaennasa OI.J;eHKa 

li cp I (l, ") -.1 1/ ~ MI t1 = mo»: (1, rn. -1 )) 
( 5) 

rne l1l = ll1.-f I A~ - À I 6 (A) - cnexrp oneparcpa A. 
AE.!-fA)/}..t 

ITyCTb ,nJIH JrnCíoro aenecrsennoro 'fi1CJ1a ''l » "t o • r.n.e 'r c» ?O 

onpene.neao npe,D;CTaBJIeHHe H ::. I-f 7 ~ li d li BI1,n;e npHMOií CYMMbJ no.n

npOCTpaHCTB rl1nb6ep~OBa npOCTpaHCTBa H. Onpe.n.eElIM OpTOrOHaJIDHbI~ 

npoexrop P'l. t OÓJIa.D:aI<IqlI~ CBOl1CTBaMl1 

( 6)Pr.!-f z: /-f 'l 
) 

P;::- I\. 
)

( E - f\ ) 11 z: 11 ri 

PaCCMOTplIM JlRHe~H~ OrpaHlI'lleHHHM CRMMeTplI'lleCKl1~ onepaTop 

A"1. t anrrpoKCHMHpyrarud\ oneparop A cJle.n;y1ClI.tl1M OÓpa30M:
 

A't ::. P A P't. • A '1. é (P't D(~)- P'l R (A)) • fu,n,a1iY na
t 

c06CTBeHHble 3Ha-qeHHR .n;JIR orreparcpa . A 1. npencranaa aHaEOrlIWO 

(2) B mI,IJ;e HeJlIDfe~HOrO ypaBHeHHH 

( 7)
rh (l') = { A'! X - ;\ P'l X} :: o) 
'tê. 2-.1(xX)-2- J 

) 

rne 2 = (X) À) é. (P'l D{A) e IR) li cp" t: (gD{A) (jJ IR ~ A. RCA)(j) IR) 
IJycT:b B npocrpaacrae H 3a,IJ;aHbI .JllllieHHhle MHOJKeCTBa B li B 

,. 
; 

Bc O(A) c H ) BJ C R (A) C /-11 X ~ E: B 
3TH MHOXeCTBa onpe,D;e~CH KJlaCCaMl1 p8speillKMOéTlI 3~a~ 

1> I ('l li) l = I ) I = (J)/p)) l z: (x I A)) 

ecna fi E B I ,TO )( t 8 l~ npa ôTOM A (L3) c 13' • 0603

Ha'tIHM BJ == B rBlR li 8 t ' := 8'113 R t ror-na I e: 8; 11 

2 e 81 

4 

Hana Il,eJI» - nOJIYlDlTl> paanoaeaae BeJIHmIÍ:l 

(8)
1J. "t = r. ~-/Ii: - P"l.. r. • 

no CTeneHHM 7. -1. l: - TOllHOê peuenae ypaBHemm (7). 

N (9)
/1"t ::: P'l. ECK (' 2 ~) fi - k vo + Q 'l. ) Ii ,Q Ii == o ('! - 11/ri, ) ) 

rne 8JIeMeHTbI CK (~>I) é 81. H ae S8BHCHT OT 'Z )/0 »o 

BemeCTBeHHoe 'liRC~O. 

PUSJIOJleHae LJ. "l BH,Ita (9) YCTaHa.BJ.WBaeT 

TeopeMU I. 

I. IJyCT:D BlillOJIH8Hli YCJIOBHSI:
 

I) c~ecTByeT O~oKpaTHoe H30~BaHHOe COóCTBeHHoe 'liHCJIO
 

\4 M * . ~) 
1\ 3a,rtalllI (2) c cooceaeaaoâ WymtUIJ!eíl X ) 2 == (x: A e 8 J.
 

J.I,n:a scex l é B 1. BHlIOJIHeHJ.:,I cooraonenaa
 

2) ~'m 1I P1. - E II -=.0 IIpH 1:. - 00 I ' 
. (10) 

3) tJ..tn I/A'l-A// =D npH 1:-e(). (II)
 

Tor.n;a c~ecTByeT T81tOe \lIIICJIO rto :>O ,lfl'O,ItHH f "l. > r o
 

oneparop <p~ (P"l 2 *) RMeeT pasaoaepao orpaaaseasaã OÓpaTHW1
 

II cnpasenzaaa oneasa
 

(12)
• 1/ cp ~ (P'l l: *) -1 /1 ~ t1 J. I 

rne M1 >O II ae saaacar OT "l. 

li. EcJm mmOJIHeHH YCJIOBIDI 1)-3) li YCJIoBlle 

4) 11 cp 't ( P't 2 If) /1 = O( " -v" ) ,V" »o • npa 'L - 00 ) (I3)
 

rorna cymecTBYeT TaKOe 'l{ZCJIO 1.1 :> o • 'IlTO,IVlJl r 1.;;>! 1

Haln;eTcH TaKOe xacao ~,.o, lfl'0 B 5 -DKpeCTHOCTH
 

I/ pz 2 ... - l Ii < ~ aneM.eBTa P'l 2 .,/f cym('cTByeT enaacrseaaoe 

pemeaae i!. ;: aanasa (7). raxoe , '<TO \
 

lim /I P7. l"\c - 2 7."/1 = o IIplI 1\\- ' 

\
({4)
O() 

\, <, 
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lli. ECJlli BhlIlOJllieHI:l YCJIOBIDI 1)-4) 11:.IJ;JI.fI f 't.. > ma« hOI '(1)
 

cymecTByroT pa3~0~eHHR
 

ri
 
5) PI.AX -AtPz.x :P1.L. QxJX)'Z-KV., + S2't)o
 (15),,= s
 

~ JI x e Ô , a« (x) E f3 i 11: ae 38BRCRT OT 'l •
 

6) (y, x )- ( P'l Ij) P'l s ) = E/f r "r - fé~' f (,U '7 o
 
1 

(I6) 

,ItJJR YXE.8 11: f!yr='8 , / K ne 3aBliCRT or ·z li BhlIlOJI-

HeHI:l COOTHOWeHRH 

li .Q '7) C' II .: o ( .~ - til vo) / LJ '1) o / ~ o (7 . NV") . (I7) 
) 

rorna ,l(.lI.R peuienza t.,t ypaBHeHlUI (7) cnpanenmmo paanoxeaae 

N 

c,t - pz l .. =- P7. [ CK (2 11) rz - K~, I- Q'l /1 Q q =' o ( 'L - NJ0 ) (1t3) 
K= J ) ) 

rne C~ (3 't) é 8 i H He 3aBHCRT OT 'L
 

.u0K8.38TeJrLCTBO:
 

I. nOK~eM YTBe~eHlie (12). nrra 8Toro rrpe,ncTaBHM onepaTop 

(cp~ (P.c Z') t- E - P?. ) B BH):(e 

cp ~ (P1 l ~ ~ [ - P7. ~ cp I (l ~ + /j , r;ne /j = cp ~ {P1. t / r E-P1. - cp I(c ~ 

Ha OCHOBaHRil: 'l>opMyJIbl (3): 

- rf, I (p .. ) _ m'{ tI ( - .:» ) t = {A 'l X - i\ ItPl X-~ g ~ "f (E-A),{L_
Lll - L 1 'l Z / l: T 2 I t t t ri ( X) P"l X It) J 

_{AX -A-X-AXlfl z: {(A-1-A)X -;\It(4x-x)-"\ (g){lt-xj;.(E-Pz)X.] 
( XI X·) J (XI P-r. .x. ~ - X .) • . 

OTCD,l(a B CH~ YC~OBH~ 2) 11: 3) cne~eT, QTO 

tl'm /1 (j /1 .:: O npa "l -- co ,l(.lI.R f 2 ~ 8 . 
CJre,I:(OB,9.Te~I>HO, cymecTByeT TalWe tllIcno 'l (l ,~TO)l,JIR f '2" ;> 'Z u 

j 
11 LJ li < íl ([JI (l ~) J /I • 

6 

Torna no reopeve 06 06paTHOM oneparope /4/ ,nJIJI ( P; (Pz 2-"') l 

+- E - P'l ) cymecTByeT HerrpepI:ll31iblli ooparaaâ, IIplPIeM 

- I ... t _ ~. . I1 cp '(2 '? -1// { _ M' =
 
11 P'l (P7.l.) E P7.I/~ l--ilcf>'(c1-i //-{/lJ ll -.: t-Ml/tJ(1oJ/f -11J.
 

lI03TOMY Y oneparopa cp~ IP.z ~ J cymecTByeT orpaHlPleHHHl1 06

pa THW1 cp ~ (P-z t. lf )-1 6.' (8; - 8 j) R 

1/ cp ~ (P1 t ') -1 /1 ~ M~ ) 

r;ne n, >O R He sanaCHT OT ~ 

lI. nOKa~eM yTBe~eHHe (14). ~eCTBOBaHRe perneHRR 

2:. ~ = (X -t) ), t ) 3S,na'tlli (7) YCTaHOBIDv'f MeTo.n;OM H:bIOTOHa-KaHTopo

mna. B Ka~eCTBe aasaasaoro nplI6JIIDKeHRH BOSbMeM MeMeHT 

P'l. l 't = (P1 X Jl) À 'f) , P"l 2 -li E H1 • CorJIaCHO YCJIOBRIO 

(13) li YTBeplK,TI;eHlilO (12) cymecTByeT TaROe ~CJIO "l: I , 'tlTO ,IJ;JJJl 

tL't::>1. ' 

1/ cp (P'l. l ") fI- ~ C 1..- lo , rute C » O li ae S8BHCRT OT 'Z , 

H cymecTByeT rasce trnC~O 't o » O , 't{TO f l' > lo 

Hcp ~ (P'l 2 lf) -1 11 ~ li i , r.n;e f1 J » O H na S8mrCRT OT rz • 

HanOMHKM, ~TO BTOpaR rrpoH3BO.n;H8H ~pellie orrepaTopa ~~ llMeeT 

BH;n (4) II 110STOMY passoaepao crpaaaseaa 1I cp "11 ~ i . CJIe.n;oBa

TeJ.I:bHO, Momo SaKJII01ffiT:b, 'tlTO CyJ1leCTByeT TaROe tn!CJIO 

'1.1>" mM ('lo z') , qTO 1,.: /1/ C 'Z - v'a <' 0.5 ,li COrJIaCHO /4/
I J 

.wm "5 = (1 I- yj - 2 !J') f, -J 11J C rz. - ,lo npa f rr » 11 B OKpeCT

aocra 11 P7.. ;: If. - 2 1/ $ 5 MeMeHT8 P'[ l ypasaeaae (7) IDJIeeTJI. 

enzacrseaaoe peeenae l ~.. = (x 1" ), z· ) , K KOTOPOMy MeTOA HDIDTO
I 

Ha-KaHTopoBijlla CXO~TCR H 

/I P« z* - t"t /1.$ (j - (1 - 2 h');, -J 1'11 C ~ - y'" ~ I< -z: - Vo K:;: COMt 
I I 

~TO H AOKaSUBaeT YTBe~eHRe (14). 
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ill. MCrrO~3YH YC~OBHH (15) H (16) TeopeMu, paBeHCTBa (2), 

(7), saIllfilleM 

cp~ Cl7-1t
) -- 1>",- (P~ "2/ =P'l f; a" (2") tz. - k))o + Q!t o 

k=l J ) 

rne QI;; (l:'>t) = (aK(X*),/'k) , aK(){~6.f3' -H Q7
J 
o =( S21)Oj W "lj O) 

llpHMeHRB aH~Or WoPMY~U Tea~opa ~ OrrepaTOpOB B B-rrpoCTpaHCTBe . , ., 
/5/, no~ 

I N
0P'l {p-z c*)11 1. + f p'~ t s I'[) b.7. ) :; P'Z r li" (e If) 1. - k 1/ 1- Q 'Y) o (1 9) 

"::f ., 

TaK KaR p~ (P,! 2*) HMeeT orpaillPI8HHHi! OÓpaTH~ ,nJIH f ~ é 8 í , 

a /1 1> ~ II {1 , TO B cwry npaauana Heno~BIDKHoi! T01OO1 /4/ 
yp8BHeHHe (19) HMeeT e~CTBeHHoe pemeHHe B Ma~oi! oKpecTHocTH 

HY~. ~~KaXeM Terrepb, QTO ~ SToro pemeHKH crrpaBe~BO pas~o~e

HHe (18). 

MCnOJlbsYH iftoI»lYJrY (3), ~ f ~ r= 8 j noJ.IY1lliM 

p~ <P ' ( i! ") i! -qÚP, i / i! z: ( fi, A x-::~';)- AP, X ~} 

_{ A 't P't.X - A~ P, X -;\ A X *1 := { P1. Ax - A 'l P"l X J 
( P1 X: P'l x) f (x ~ x) - ( Pl X', p-z x) 

C y-qeTOM paanoaeaaã 5) H 6) reopexs noJIY'il1M 

.AI -
P; cp I (l *)"2 - rp~ (P1.C~) 4 l .::: R. L aA: (2) 'l - K).I" +- 52 'rJ o (20) 

k=1 j 

~ f2 6. 81 , QK(l:)=(QIJX)~K) , a K ts ) 6.. 8 / H ae 3a

mtCHT OT '1.. Q "lJo = ( Q !'fJO i w"J o) . 

Ilocze SaMeHU ~ t B ~eBOi! "ll8.CTH yp8.BHeHWl (19) corvracao 

BHpalteRRIO (18) no.nyqHM 

, N' N )...,1 N r. cp'(r:~) ti CK't-KVO'i- P~(P'l2j.Q'l + t ep::Pz(fCK1.-I<V)~{CK1.-"~ 

8 

N N 

+ p~ pz ({ CK "l -K iJoj Q z + i cP; (S2 'l) S2'l ) = P'r.r;{i AK rz -~ I~ +Q t'fj oj 

,<,.'-J 

rne Jl -= a (2*) -+ Z ~. (Lx-i) .x 
, : 1 

lI.mI Ko~eHTOB CI< HS nocnennero ypaBHeHHH rrOJry1lliM 

CJIe.nyIClIlYIO CHCTeMY ypaBHeIDIl1: 

jp I (l -) Cj = Ai
 
4>' (~~) C2 ti cp~ (Ci 

l 
c.) =Az
 

l-,-,-....tV-f' - . 
cp I ( i ~) CAí + i cp'~ ,L (c i) C!ti-l) = A N, 

l=.J 

-8Ta CHCTeMa onaoaaa-aro paapeunesa B cwry COOTHOllleHHH (5). 

Koa@mJ;ReHTu ÇK f. 81 , I< -= lJ .' .) N , T8l\ I«m A Jç: ~ /31.' , 

K x: i) ... I ;ti • .II.r.m S2 ~ rroJIY'I.MM yp8BHeHHe 
N 

ep~ (P'l2~)~27. + <P~Pl(ICkí[-KYo)Q1 +fcp-z-"(Q'( Q-r-):Q'to, (21) 
«<t )) 

nOCKO~bKY oneparop p.i (P7. 2: *) RMeeT Orp8HHqeHHbl~ ooparasâ, 

a ~B8. ~pyr1lIX oneparopa B ~eBOH lIBCTH ypaBHeHHH .L 2I ) HBJIHI<Y.rCH 

Cm-rMaKlI{HMH npz ~OCTaTO'tlliO CíOJIbll1HX 3HaqeHHHX 't , TO ypaBHeHHe 

(21) o.TI:H03Ha~o paapeuueso B cRJIY npaanana Heno)U3ImIlot! TOtIKH /4/, 

a ~ ero pemeH.Wl JIeI'KO J.IO.ny-qHT:D oI.{eHRY 

1/ ,Q'1.U { C (i ') 0(2-#)/'i , I'Ae c(l ~) He 3aBHCHT OT l' 

KOTopaH H AOKaSUB8eT T80peMY.
 

3aMe~He I. YcnoBRSi (Ia), (11) H8 HBHHIDTCH Heo6xo~.
 

EcHR CBO~CTBO (12) MOEOT ÓHTb npoBepeHo HerrocpO~CTBOmtO, TO
 

ycnOBKa (10), (11) MOODiO OnycTHTb. 

§ 2. PeaYJILTaT TeOpeMH I ITpHMeHHM B aanaqe Ha coócTBeHHHe 

3HUQenUH ,D;.llfl oneparopa A,KOTOp~ HMeeT BlfA /6/ 

A ~I == V lj.J + G 'I I (22) 

rne V tp) = .;i +p 2 , lf (p) 6 L 2 I o . co) 

GIr == rG- (P11<) ti'(K ) dK c: Tj~ L (PIK) V. f t' (j/ (K) d K ). 
o o ritPl. f f K 
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2 )-1.
L(p K) '= e I,a t- (t -2pl< ZI' 

I 1 a-t(t z + 2 P K) t ) 

a =- ~+/~-!1 .J H<Z'I 
6 == Yr: +/(1 +;J-< 2. j J / = O( i J. 

.uOKBJKeM, ~TO G to (L z [O; co) - lz [O; 00)) - BnOJIHe aenpepasaaâ 

onep8Top. CHa~ana nORaMeM, t{TO 

IL t p,«)! ~ c, (( > O Ir ae SaBRClrT OT p Ir k • 

P8SJIOJltlIM l1>YHKIUUl L (p, k) no MaJI0MY napaMeTPY 2p K / t 2 B 

psI.ZJ;, TorM nOJIyqHM 

L(p K) := (,. 'I ú + t (i - 2 pK It 2)jj == _ ,-fL(.i.~ +- 1.. .1., l(-2P~J:..)_ 
I 1 a.+tfj+2PKlt<)t{ Q+6.2 6 2 ;(, lÍ 6 tl/ 

St z ({ / (M) 3+ .t. ...L 1., i (..?J2K_J ) +-. 01 t 3 (-Lt2K-l~') 
-(.Q+tjLZ't;' .62-) tf ''Í''Z z' 60 -t... Ua+6)J' té- / / 

SaMeTJiIM, t{TO 

_t_ .( _t~._ -z: .L: ) d... > o 
Q+(5 "t(jfJ..) 11.J.. /
 

sr«. = :!pK (i.
t!. p2 f/( I +~p 

OTC~: 

IL(P K)! < _2 (1+L+L;- .. ) ... _1 .(1+L r )+-0(-1-)
I <, ltol.. Z 16 /21, (if.ljl g 6~ .,. llif~)J 

~ f P , k : O ~ P < CXJ , os /( < 00 • CJre.n;OBaTeJI1>HO, 

I L (p, K)/ ~ Ce ,cc >o Ir ne 3aBRCHT OT P Ir s . (23) 

naJIee MOXHO nOK8S8Tn, t{TO: 

CXJOO :X:>cO i ( IIz 
I. JfIG((\/Ç,)!zdpdK~ C//JitPL''(;kZdp:(N = Te/

o o o" 

2. Jioo/G(pfAK)-G(P,K)/2dpdA ~ /~(/Qfr.cly/,f- ;2(t1:i+- O(A3j )/ 
o o '1 

T.e.,IT,1JJI fi- E »o 3 TaROe o([) ,t{T0.IVIH f h : o<A< Sce) 

co 00 

JJ I G- ( P t' hI K) - G ( P, K) I l dp riK < E2 
o o
 

rfOOf }/2 J1 CeY2l7' Co
3. L G{pJK a« ~Oj~ ~-p , Co~OH ae SaBlIClrT OT p , 
o -<.rifpl. 

~ ,lJ)I.SI scex p >o, , P: ~ o 

T. o. lÍlYliKUHH G(p j K) y.n;OBJIeTBOp.HeT acea YCJIOB.wIM reopeau 2 

Ilpazoaeaaa, Ir, CJIe.n;oooTeJJl>HO, oneparop G e (L2. [o; 00) 

-- L z [Oj ao)) - BIIOJIHe aenpepuaaxã, TIo reopeae I'ansoepra /7/ 

,Ir,JIH V- ~H 'f tx ) 6 L z [o; 00) ,IJ.JIH oneparopa G cnpa-

Be~BO paSJIOlteHHe 

G fjJ(x) =?/,1 (1/'/ tf,) ti, (x) , 
t: 

f.n;e )' i - co6CTBeHH.bIe 1ffiCJI8, a ( ti'" tx) j - OpTOHOp,mpOBaH-

HaR CHCTeMa co6CTBeHHHX ~KUH~ onepaTOpa G . ijyCTn BeJIHtIHHH 

/-' { ynOp.H.I{o~eH.bI CJIe,nynhHM 06paSOM: 

l)Jd ~ l/h. I >-- .. - >-- 11(1.1 ~ ... / 

Tor~8 cnpaBe~BO COOTHomeHHe 

IV' 
G Ip (x ] :=: I'p i (f// Ifi ) fi (x) f- 7JIV /{ (f,.; /( =- o (/bl) (24) 

L e-l' } . 

~ ~OCTaTOt{HO 60JJl>illKX SHat{eHH~ p orrepaTOp tr ypaBHeHHH 

(22) M~Op"pyeTcfl BHp~eH"eM 

(25)
IGIf (pJI < Ce. 111/:(KAdf< _(1. -1, 1. + .1. . -L l' O(L)J1 

-c, o V~ p z P 3 'l (J' ;J 7- IJ' 

CJre~OB8TeJInHO, MH MOlteM upe~OJIOEHTD c y-qeTOM CHMMeTpHtIHOCTH 

orreparopa G ,t{TO l1>YliKnIDI 11' npe.u;CT8BRM.b1 B sane 

AI ftl 1 
1ft t «) == i~ X2 j - 1 + o( XCiV-L)) X ~Xo >t:', 

r~e fi He SaBHCHT OT X •t
}. 
~ 
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Pemeaze ypaaaeaaa (22) r.t .,.(p) E f3 , KJIaCCH B a 13 / 
A~ (rrt/ t «, 731 z, ) - YTOlffieHHoe no PH~aMCOHY M 9I<CTpanOJlli-

onpe~eEHIDTCH c~e~IDmKM OCípaSOM: 
;./ posaaaoe no ~BYM 3HBQeHHHM I( fi no ~IeTHpeM 3Ha~eIDtf.lM 7: CO

13 z: { ri : 'I (x) s: ? cL' X - i + o (x l
,(/) j / X _ 00 OTBeTcTReHHO. 

L =2. 
. ;./, J\pyrHe rrpliM8pU HCnOJIhSOBaHIDI pa3JIOX8HWi (9) MO)J{HO HailTlI rirri .

f3 1= ( ~ .' I- (x ) :: ?: 6l' ,X s: {-I- o ( /,J) j, X ,-!lo 00 f 
j 

L=i 

I Ci I !: f:1 ( /llJ! IJ) f I 8l t ~ f2 (111 /1)1 lt 
lP ~ - HenpepllBlm H8 [o f (0). 

AA (5,5)
TaRKM.oCípasOM, BUITo~eHU Bce YC~OBRff TeopeMH I § I R, cne~oBa

TeJil>HO, MH pemenaa ypaBHeImH cnpasenaaso pa3JIOJKeHHe (18). !J~ (5;5.5) 

Cne~eT OTMeTRTb, ~TO pas~oxeHRe npRCí~eHHoro perueHHH no 4~ (4;4,5;5;5,5) 
CTerreHEM ~ Ha6~ID~aeTcR ne TO~KO ~ Bno~e HenpepUBHux onepa

TOpoB, HO R B cozee oCímeM cJIyqae.B 3TMX C.7IYlJaHX Koaqxpm:weHTH npa 
IIpwrollteIme

CTeneIDrx -1 - i B paSJIOJKemm 1!pKdJlIDKeHHWC peneaaã MorYT CíUTL 

HaDl.{eH.!:l ~CJIeHHO. BBe,I{eM OCí03HaQeHMR 

TaC>JIlUJ,a 

4 
3 

2,58.10-3 

7,88.10-5 

7,6ge1CT

§ 3. ITpo,I{eMOHCTPHPyeM MeTO,I{ yroxaeaaa npRCíJn:'DKelUllD( pemeaaã , Lz[ol 6] =L z) { (L z {OI 00):= L z} DO)) o « ff'~c<J 
OCHOBaHHbIH na paanoaenza pellleHID1 rro CTeneHHM. 1: , na np.lIMepe 

ypaBHeID'IJi lllpe,1UffiI'epa. zoropoe B CJ.IY'Uie KY~OHoBcKoro nOTeIUJ,RaJIa HaM nOHanodMTCR cMCTeMa BJIOJKeHHIDC 0.Tpe3KoB t[e> J.1.t]} , r.ue 

2 t>O1 !fJ(X) + f j~/f::!tf(t)dt z: A t!(x}. 
o 

aro ypaBHellim liMeeT TOtIHOe penesae e B treCTHOCTM, 

CBO,D;KTCH K o~HoMepHoMY ypasaeaao /81 

npa f3 =1 

(26) 

{ nfJ - nOCJIe.nOBaTeJil,HOCT:b I.J;eJIlIX 'lliceJI, HB'tlllliBIOlI{BHCH c n.1 > t 

IT08TOMy OCíO:':3HBtmM {[o/ n/'J} := N6' , TaK Ka.K 8Ta CMCTeMa no 

nocrpoeaan I.J;eJIHKQM onpeneaaerca ~CJIOM ~ • l1MeeT MeCTO 

JIeMMa 1. IJyCTb rrOCJle,n;OBaTeJil,HOCT:b ~~ 

!f1 i x) -e ~ ( X l r l)-oZ ) A.1 s: - o. s. 
{ tj! 11 t c): tfn (t) e L-, (>j -jL o : h r 1, 2/ .. } 

PaCqeT.!:l npoBO~Ch ~ Tpex ceTOR C Ko~~eCTBOM HeR3BeCTIlllX 

nL = 64, h z, = 128. 11J = 256. B TaCí.mn~e n~Be~eHH BeJlli'tIllilli 

t. ~ tu ) = À~ - À* / ~ h (rorl) "/2.) x: ) 4 ("tt / 1z) - AI(- i 

t:d (rt, "('lI t3/ Zf) = ).~ ('ti) /(2/ 1 3/ '[q) -). '* • 

A*'- roxaoe peuenae ypaBHeHIDÍ (26), A~ - y'.rO"qlIeHHOe no mary 

! it 
,:r,I ,. 

BilllOJIHeHO Hefh11 

• 
HBJIHeTCR nocne,I{OBaTeJIbHOCT:bKl KOllill B 

Jif/,,(t)/ < ~; i d..::~+I3/ C"">(;//3:::'O) 

y~OBJIeTBOpReT CJIe~ YCJIOBHRM: 

I) { IfI1 (t)} 

VL 2 1, ; 

2) :1 8" r o ,lfl'O M.R f l. > t" 
paB~HCTBO 

C8'rIU! MeTo.uOM PaQap,I4coHa llprCí..J'm1KeHHOe pemeaae, i\ I, (I'[fI I'(c ) ]I 
! 

Tor,n;à {ctn (t}} RB.lI1leTCR noc~e.uOB8Tem,HocTLIO KOllm E 6Z co • 
J 

12 

I 13 

< 



.llOKa3aTeJIbCTBO: 

JI;m VnL ,rIj E ( n/J ni <!lj , C yqeToM YCJIOBIDI 

2) HMeeT MeCTO HepaBeHcTBo 

.. 2 '''. '1. oo 2 
11 r~i - t/l11' 1/ L C'O = f 1~l1i (t) - «/-'t1 (t)/-Jt t- j Il{nJf)-(jI1;IO/t((:!{,

J z, o J "/i. jl 

2 "Z 
< I/ li' f 2.. + __L o - /I 11/ _ 11/ li Z C o
 
-c w»: - "/""/;ljf LZJ/-I[ (ZJ-l)n'f-i -II'n 1i 'UtJ/lL2,r7~ r p n{li,
 

OlleBH,IUlo, llTO M.fl r E» o J TaKO~ HOMep no ( E) , llTO .rvm 
fi 11 i / fi o ( [ ) sapaxeaae 

~ <.-.L 
p 17 /f3 .2 • 

Bo3:bMeM KaROe-JIHÓO 'tUICJIO i1":> nj li 3a@IRCapyeM ero, B cany 

onpe~eJIeHH.fl nOCJIe~OBaTeJIDHOCTa KOillH /1/ 11: YCJIOEH.fl I) JIeMMht I MO~HO 
YTBe~TD, qTO .I(JlR sanaaaoro E»o J TaKo~ HOMep w, t e) 
llTO .rtJIH iI ni > Y70 (E) , f n

J 
»no (L) asnoaaeao nepaaea-

CTBO: 

< E{/ '/Ih i lf~j ri ZJ h Z 

TaKHM OÓpa30M,,I\JIR f [ >o J TaKO~ IV (t ) -== MM' (n a[U, f7c ([)) 

llTO ]J)IJI f ni » ;tI{[) 11 I nj » ,A/(O BllilOJIHeHO aepanencr-

BO 

1/ Y;~l - tfrlJ'liZ < E..2, (.<) 

CJIe~oBaTeJThHO, no onpeneneaan /1/ nOCJIe~OBaTeJIJ,HOCTL (rtn (1.)j .
 

.FIBJI.fleTCH nOCJIe~OBaTeJThHOCT:bJO KOllm: B Lz,w
 
TeopeMa I.
 

UyCTb MHOJKeCTBO ~YHKURD ('11ft)' Viii) é:. L'J..J CKJj Y~OBJIeT-, 
BOpsIeT YCJIOBHRM: 

I) ( <r (t)] OTHOCKTeJIhHO KOMnaRTHO B fi- •L~,t 

2) J eo » o ,llTO,nJUl r- t » to ]J)IJI scex WyHKl.UI~ 

aa (f./I(t)j- cnpasennaso HepaBeHCTBO :j 
!lf(t)! < ~j) c/::1 +13) (0)0//3>0, 

Tor~a MHOJKeCTBO ~yHKUK~ ( If (f)J KOMlIB.KTHO B l z , co 

,UOKaS8T8JI:bCTBO: 

.lloRa38TeJIbCTBO óy~eT 38KJIilllaTbCH B CJIe~DmeM. CHaqaJI8 no-

CTpoHM nOCJIe~OBaTeJI:bHOCTb WyHKI..UIH ns MHOJKeCTEa ( r (-t)j . KO

ropaa óy~eT nOCJIe.n:OBaTeJIbHOCTblO Koina B f L 2, t . SaTeM BOC-

nOJIJ,3yeMC.fI noxaoroã npOCTpaHCTEa iJ 2 , CtJ H ~o~eM, qTO rro

crpoeauaa nOCJIe~OBaTeJIbHOCTb óy~eT cXO,IVnl.\e:AcR. 11,_ HaKOHelJ" ~OKa-

JKeM KOMnaKTHOCTb MHOJKeCTBa {rp{tJj. 

PaCCMOTpHM CHCTeMY OTpe3KOB 114" , tJ t' > () H COOTBeT-

CTBYXIIlYID nOCJIe~OBaTeJIJ,HOCTb npOCTpaRCTB: iJ 2 "i C. L· ,J C '. .c: L.t. c-» 
I . f "'J 1.. ,I / 

ni >,fç • ITOCTpoHM rrOCJIe.n:OBaTeJI:bHOCTb <:pyHKD;IDI 113 {rt(fJ/
 

CJIeJUTIOlIUiM OOpa30M. B CHJIY YCJIOEH.fI I) TeOpeMH I 113 MHOllteCTBa
 

{ !f (-OJ M01KHO BhIO~TD õecxone-nryn nOCJIe~OEaTeJIJ,HOCTb'
 

I y; n L (t) j : II If 11J - fi' f1J /1 -- O npa k ~ <Xl

L Ki «, ~2JflJ J 

r"1 e L 2,!Xl • ,Uanee H3 aTOH rrOCJIe~OBaTeJIJ,HOCTH MOJKHO saoparr, 

TaKYro rrOCJIe~OBaTeJIbHOCTb {(j/K~l (t Jj. , xro J I.f nl. é. L z, CKl 

fI lf'K:l - lf "'l/~ -- O npn k 1.. - oo • 3ar-1eTHM, llTO 
"/ Y11r ".~(t.J == r 1'11 (1:.) na OTpe3Ke [o; 111. J • 3TOT rrpouecc 

MOJKeT OUTb npo~OJIJKeH HeorpaHHQeHHO. ,ITOCTpoRM ~8rOHanbHYIO rrOCJIe

,nOBaTeJIbHOCTb { !.fI (i): Cf/i teJ ;: if//'~ i=i/~ }. fIOKWKeM, QTO (If',j 
.fIBJIReTC.fI nOCJIe.n:OBaTeJIbHOCTblO KOillH B K~OM M3 npOCTpaHCTB LZJ~t 

.1J.Jm 11 n l HMeeT MeCTO HepaBeHCTBo 

fi !f't/'. -If'i l/L,. ,:. /I 't'l< -.r t-1'/{L TIl rf't - tf H'/lt,. •. 
(,11(. r», 'J"'( 

Jlo rrOCTweHHD B f- L Z J ", rrocnenoBaTeJIbHOCTb (f//{ 'J .ffi3JIReT

ca rro.JUlOCJIe~OBaT8JIbHOCTbil,CXO.l(RlItenC.fIB L?) 11,' rrOCJIe~OBaTeJIJ,-

HOCTH. G.J1€,nOBaT8JIMiO, (If, f CXO~TCR B L z) 11; K ~ "7, B 

CHAY e,nHHCTBeHHOCTH ,rrpe,ne~â rrOCJIe~OBaTeJIbHOCTR /1/. 
TaKHM oopa30M,,lJ,JIJI f E » C J no I i ) ,~o .ITM f;1( :>,f7JO 

'/ ~I ' [
I if',K - 'f" (/r G 1., <-;;

), 'v 
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1 

,pmtt te > n-tt ) 

li \fic - \f IIj 1ft..2,ni < f ) 
"l{TO li osaasaer , qTO B Cwty npoK5BDJIbHOCTR n/ ( Ih' fi)j HBJUI

eTCSI nOCJIe,u;OBaTeJlbHOCT:DID Koum B jL Lz I H i • II03TOMY c yqeToM 

YCJIomm 2) TeopeMbl I B CWI~r JIeMMU I ( /fi (t) } SIBJISIeTCSI rroc

JIé,u;OBaTeJIDHOCTlJl) KOlIlH B '-' t , oo • B C1LJJY rrOJIHOTII L 2) o-a 

/9/ j fU) 6: L z) oa : /1 V1 - tf Ih z, tXJ - o npa l-DO • CJIe

ltOBaTeJIbHO, no onpeneaeaan /10/ MHoJteCTBO ( fi" (t) j KOMIlaKTHO 

. B L i, 00 .' TeopeMa ,ItOKaBaHa. 

'TeoOOM8 2. 

IJycTIt onepaeop G' onpeneaea cJIe.n;yKlltHM 06pa3~M ~ 

00 

G If .: f G(x,S) tf(iJdJ 1// E.. 62, C<J 
o I r )
 

JII ll>ymcrum G(XI J) y,n;OBJIeTBOpaeT YCJIOmmM:
 

I) 00 00
 

J f I G("I i) j 2.tix ti f ~ C 2 J (= Co~ J c '>0/' 
o o 

2),IJ;Jm (- L -;> O :1 raxoe 5'(E ) > O , 'iTo,ItJIS! f/': 0< Ir c '81t) 

0000 

J j '/ G(x-tA, s) - G(X1 íJ/zdxc!j < L 2 . 
I o o 

3),1VIJI fL ~ > 6o , to> O 

o<J 1. C
[! t c (XI1) l'l.d5jz ~ x°..{) J.:c t ""/31 c: >0//5 >0)
 

Tor,It8 G E (tz, oa - Lz, 00) - BIlOJllIe aenpepasaaã, 

ltOl<8.S8TeJIbCTBO: . 

PaCCMOTp.HM MHOXeCTBO orpaaasesaax epyHKlUI~ 11:=: { 'f (t ) : 

lf€L'}Joo,·//~/1!-11. onepaeop G- e (11 ~ K) • r,Ite K-= (~(x): 

If (X) = rG ( x) j) f(j} c/i} • .no~eM, l{TO MHo.!tecTBO I< OTHOCH-
o 

TeJ1bHO KOMII8.KTHO B f Lt , , t >0 H.wm f X>!o 

~ o » o ==:> I 'I' (X) I < ~: ) « =- i -f P í J3 > o 1 (o > o. 
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3aTCM, HCrrOJI:FJSYSI reopersy I Ilp11JIoJKeH11H, n01\aJKeM J xro oneparop (..; 

.flB.IIReTCR BIIOJIHe HerrpepblBHIlM no onpe,neJIeH11lO BnOJIHe HenpepblBHOl'O 

orr epa Topa • 

PaCCMOTp11M L 2, { , t;> (J ,Tor,na 113 YCJIOBHH I) reopexu 2 

B CHJIY HepaBeHCTBa KOlliH-~HKoBcKoro nOJIYq1fM 

//~'II~l~' ~ J([ri G iX)J)/2.·d'i JT [r/~1{~)/~d'ijt)'lcl)( s 
I o o	 o 

l~	 ~oo 

~	 J f I G (x/ j ) IZ d j' ti x ~ j J I G(x/ 3J 11 dX ti 3 !:- L' LJ 
• Co ,	 Ci o 

T. e. MHOJKeCTBO 1\ paBHOMepHO OrpaH11tIeHO no aopae L I) r: 

113 YCJIOBllSI 2) caerrye T J tITO.uM f [ » o] raxoe ;j'U ) » {J ,tITO 

;nJIR f A : o' (. A < B( [ ) M.H -r ~ t' k j I1CnOJIhSYH He

paBeHcTBq KOillH-B,yHHKoBcKoro, nO~tIHM: 

I: c.J ' .1 • 

p 2 - ( 2. )..\:/I lf'(X1I1) -lf{.;x.)llt .. c s Ji / I(·(xt(,/~) -(:"(;<)01 dj 1/1/111-.,<>-.J'-d.x~ 
) o o 

(>it.o.J 

S JJ I G- (x +/, ~) - G(I'> 1) t: cf § dx. .$ f..- 2 
I	 )

C (l 

r ,«, MHOJKeCTBO K paBHOCTeneHHO nenpepuaao B L c', / 

CJIe,nOBaTeJI:FJHO, 113 YCJIOmM I) 11 2) reopexs 2 B CHJJY TeolJCMU 

M•.Pacca /4/ MHOJKeCTBO k OTHOCllTeJlbHO KOMn81<THO B L?) C' 

B cHJIY npOHSBOJIbHOCTll e 8TO cnpaBe,II,JlliBo,IJ,JlR r L <', ( • 

l1cnoJI:bsySI rrepaneuorno KOlllM-EywmoBclwro, M3 YCJIODl1.fl J) reo

peMbl 2) IlOJIytlliM, tITO)J,JIR -jL x » e" 

· 11.' (x) J ~ (T I (; t « 1) ,2. d 'l) i' // 1/1/1 $ .G:.},J. ~ .; f (3) /3 .»(I. I';' ,,()I '1" o • r 1.Jz, ().I 1'\'''''' .I 

B peSYJIhTaTe, B cU.ny reopeas 1 MliOJKeCTBO K Hl3JJJiUTCH l\OMuaH'l'HblJlJI 

B	 L~ 00 • G.ne,noBaTeJlhHO, 13 CH.lIY JillHeL!HoCTl1 G, (1.'" c- .....L~) i" ) 

BIlOJIHe nerrpepusauã oneparop. 

TeopeMa ,nOKa3aHa. 
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)KM~I'OB E.n., HI1KOHOB s.r., XOpOMCKI1H E.H. P11-87-375 

ACI1MnTOTl1lJeCKOe npencraaneaae peuieaaã cnexrpansaoã 
aanaua nnrr aarerpo-narprpepemraansnor-o .oneparopa 
na nonyoca 

TIonYlJeHhI ycnOBI1f1 pa3nO)KI1MOCTI1 norpeuiaocra npM6nl1JKeH
HhIX perueaaá B sanaue na c06cTBeHHhIe 3HalJeHl1R Anil car-roconpa
)KeHHOro oneparopa no aexoropoxry napar-terpy annpoI<:cHMaUI1I1. 
TIpH lJl1CneHHOM peuienaa cnercrpansnoã sanasa c HHTerp8JIbHbIM 
oneparopor-r na norryoca rarcoe pa3nOJKeHI1e noaaonaer noBbICHTb 
TOtIHOCTb npaõmoxeaastx pemenaá na 1-2 nopamca HR OCHoBe 
axcrpanonsuaa no napaxrerpy annpOKCI1MUUI1I1. 

Pa60Ta asmonaeaa B JIa60paTopHI1 BbIlJHCnHTenbHOH: TeXHHKI1 
11 aBTOMUTH3a~HH 011HI1. 

Ilportpm: r Ofi'hoJHUtetmOro HHCTHTYTa SI.uepHbIX accnenoaaaaü, .!ly611B 1987 

TIepeBO)J, () IU.lh1Jl()1·pOJ~anoÜ 

Zhid]tov g,p" Nlkonov ~,O., Khoromskij B.N. Pl1·B7-375 
Asymptotío Roproscntatíon af Bolutlorr of Spectral Problem 
for Intogro.nIrtorontlul Oporator on tho Half-Axls 

Tho docomposltlon conditlons for the orror of approximate 
solutlons In nlgonvaluo prohlom for solr-conjugated operator over 
somo pnrnmotor of upproxlmatlon aro obtaínod, When the spectral 
problom for Intogrnl opomtor on Lho half·nxia ia solved numerically 
this docomposlüon ml11cuf1 iL posaíblo to Incroaao the accuracy of 
approxlmato rmlut10nB hy t-2 ordors by moans of extrapolation 
over tho purnrnoLor of upproxlmatlon. 

'I'ho lnvonUgutlnn hue hoon porformed at the Laboratory of 
Computíng 'I'octmíquoe anel Automntíon, JINR. 

Proprln] of Lho Jolnt lnntiLuto for Nuclear Research. Dubna 1987 


