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I. BBegeJme 

B pa6oTe (IJ 6WIO Il0.Ka3SHO, "ITO pemeHHe Bonpoca O B03MOJKHOCTl'l npl'.1-
Be.nemur KBaHTOBOfl MexaHllltli K IlOCJie,noBaTeJibHOll BepORTHOCTHOif cxeMe Ha 
OCHOBe COBMBCTHl:IX HBOTpmi;aTeJUilillX ROOI>,IJ;rutaTHO-mmyJll,CJIWC pacnpe,ne~e
mrn· CYll{BCTBBHHO CBR3aHo C IlOl'ICROM JII aHaJm30M pememrli He~ruteilma onepa
TOPHhlX ypaBHemill TIDia ~ 

S,nec1, O{x) - onepaTop, ycTaHoBJieHHIIB c noMOll!I,IQ onepaTopa BepoRTHOCTH 
F{<J,pl ROOI>,ll;HHaT q =-(<fr,•• 1 , Cjn) H HMilY~l>COB p ::(p,, ... ,p,,) • 

onpe,neJieHHoro B L2 (R") ( ye L2 (1?,.), (·I·) - CKaJIHpHoe npom1-
Be,neHHe), no H3BeCTHOil RlWCCH'IBCROil ipyHKlUilf X{'7,p) cor~aCHO He-Heii
MaHOBCROMY npaBHJIY COOTBBTCTBM {no,npo6Hee CM. [I-2]}~ 

O(x) = S X(i,pJ F(9,p) d9df . 

B Han6Mee HHTepecHIDC CJJY'Iamc, KOr.tta ,4 -== H (:meprM cncTeMU), 
yRaaaHHoe BWIIe He~eilHoe HHTerpo.zurqx;pepeH~aJI1>Hoe ypaBHSHHe co~el)llrnT 
onepaTopu O(fl) H O(H.?) , npHtieM B o6meM ~ae O{H2} # O(H]O(H), 
"!TO BecI>Ma saTpY",IIHReT ero pemeHHe B aHa~TH"!ecRoM mme. 

<liyHRI.t;HOHaJW OT -if- • SRCTpeMa~bHlie TO"!Irn KOTOPIDC RBJI.mOTCR peme
HRIIM}! o6cyimaeMHX ypaBHemrli, naBeCTHH [2]. QlulaRO np:e: A = H 8TH 
~YHRI.t;ROHa.1!11 co,nepxaT IlpOH3BOJU{lle .no 4-ro nopsmRa B.K.Jrn<mTeJll,HO, "ITO 
npHBO,nJIIT K HBYCTOfl"IHBOCTH aMOPRTMOB np:e: 'DJCJIBHHOM HCCJie,noBamrn aa.na
"!H C IlOMOll!bD 3BM. 

Ilo8TOMY 6WIO OH BBCl>Ma no~e3HNM nocTpoeHHe- mrux @YHI~OHa~oB, RB

JIRKl!lIDCCR KB88HMaCClft!BCIWMH pemeHIDIMli o6paTHOH a~atra Bapna~oHHoro 
HCtraCJieHM ,nJUI paccMaTpHBaeMmC ypaBHemtli. . 

Qi(HH H3 B03MOJKHUX MBTO,noB IlOHCRa TaKRX ~YH~'11'0Ha~OB, OCHOBarum:ll 
Ha npHMeHeHl!H H 060611!8Hlill IlOJIY'l8HHWC B [3J R [4 J pesyJll,TSTOB, MH Ha
MepeBaeMCJI paCCMOTPBTb B .naHHofl pa60Te. CJ:re,nyeT OTMBTHTh, ,"ITO pacCMaT
pRBae~ MBTO,n B npmn.ume MOJiteT 6RT1, npHMeHeH .nM 6Mee mnpoRoro Mac-

~ Oin.C.Jili,i1UiijL;!I V.iiCT&;7j'l' I i 11.\:riiidX [!t .. ,~!:JGllltm! 
i 6i ;'- 1- T2:HA -.... , __ .__ ____ -



ca HeJmHeiiHIDC orrepaTopHHX ypaBHemm TlIIIa JV{,P) = ..N'(y) - .:f =- 0 , 
13 TOM 'lflICJie H C HerrOTeHIJ;Ha.111,HW.m orrepaTopaMlI N . CyTI, MeTo.n;a COCTO
HT BO BBe.n;emm BCnoMOraTem,HHX oneparopoB (cBozx ~ K~oro N ) , 
C IIOMOll\I,lO KOTOPIDC CTIJOHTCII HCKOMilii q>yH~OHaJI H ,IJ;OKa3ImaeTClI cymecT-

BOBaHHe pememrl1. 

2. TeopeMa ToHTH l3] 

JJ,Jm orrepaTOPHUX ypaBHemrli 

N{Zt) = N{v) - _.::f = 0.) (I) 

r.ne /\I - Hemrnemmii orrepaTop, .n;eiicTByiamrti HB 06.nacTH J)(N) c;;. £ 
BeJlleCTBeHHoro 6aHaxoBa rrpocTpaHCTBa E B 06.nacT:b R(N) £". £." corr
pJDKeHHoro npocTpaHcTBa £: 3. ToHTl! B pa6oTe l3] .n;oKaaaHa CJie,uynllaH 

~eopeMa. IIpe.n;rro~oJirnM, qTO 
I/ Ha E ,I( E-<t orrpe.n;e~eH .n;e:l1CTBHTenmm CIDJJ?,ie'.l'l):ir<IHliii He:BHpo,imeHHml 

6MHHe:l1Hl:lil if?yHKUHOHaJI < • , • > : E J< E_. - · R1 ; 
2/ J:>( N) - MOTHOe, mmyRJioe MHOJKeCTBO B £ ; . 

/ ( ,,.) .. 
3/ cymecTBY-OT rrpoHaBo.n;HaH raTo /Iii,,, H orrepaTop Nv o6paTnM 

M,11. Bcex U € J> (N} • . 
IlyCT:b cymecTBYeT mrneiiH!:lil orrepaTop K , :rnoMeTBOPJmllllli yCJio-

BR!lM! 

4/. J)O<) ~ R(N) _; 
5/ RU<) s JJ( (N~)*) V 7-! c .])(NJ :; 
6/ K - 06paTm.1Hil; 
7 / K - c1lMMeTpH'IHHil. oTHOCHTM:bHO <popM!:l < • , ~ > • 

Tor.n;a orrepaTop N , onpe~eJie.liHHii cooTHomeIDieM 

N(21) = (N': )"' K ,N(uJ , 

06.na.n;aeT CBOiiCTBaMR:· 

a/ 2)fivJ = ,]) r fvJ:, 

(2) 

6/ . N(Uo) = 0 < ,'"- N(u,,) = 0; 
B/ on:epaTop · N rroTelllllia~eH, MHOJKecTBO pemem Ha :J>(N) ypaBHemm 

{I) coBrra.n;aeT co MHoxecTBOM KJlHTmec.KMX ToqeK iJ]yH~HoHa~a 

F(u) = -if< N{u), KN(u) >. (3) 

8aMeqaJme. ~HKUHOHaJI (3) JiM.fieTCII.0606JlleJmeM q>~OH8JI8 MeTo.n;a 
HaKMeHl>llmX KB8,Iij)aTOB (MHK): F;.,H1< (u) = < /V(z,J-S. /V(z.,)-::f >. Hc
IIM:b30BaHHe. BCIIOMOraT~Horo orrepaTopa K II03BOJI.fieT He TOllKO oc
Jia6HT:b YCJIOBRe .1 € J) {IV') B MHK, HO II IlOHR3HT:b, B. cnyqae ,I(ll@JepeH
IUianHoro onepaTopa . N , rropsmoK npoHBBO;n:HWC B iJ]yHKUHOHa~e. 
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t; 

I 
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3.Bapna@oHHa.fi aa;n;aqa wm He.mrneiiHoro orrepaTopnoro yPaBHemm 

Teepe.Ma TOHTH YKa3HB8.eT Ha B03MOlltHOCT:b IlOCTpoeHIDI ;rr.JIJI ypaBHeIDIB (I) 
!l?YH~OHaJia (3) np:a yCJioBmr cymecTBoBamm JmHeiiHoro orrepaTopa k co 

.j 

CBO:fiCTBaMH 4/-?/. Ilp:a 8TOM HeT KaKlIX-J:m:60 o6n{mc peay~:bTaTOB, y-Ka3Ima-
JOIItHX Ha cymecTBOBaHHe TaKoro orrepaTopa (B [3] rrpllBe.n;eH rrpHMep ;rr.JIJI 

o6HKHoBeHHNX .n;H@JepeHIJ;Ham,HIDC ypaBHemti1). 
HcCJie.n;yeM Bonpoc o cymecTBO:Ba.IIWI rro.n;o6Hwc orrepaTopoB,orpaHH"ll!Ba.fiC:b 

B .n;a.n::bHeiimeM HeJmHeiillw.m . orrepaTopaMa N , .neiicTBynnl!Mll B rrpocTpaHc
TBe E" = E-1( = L,.(.Q), TaK qTo yKaaaHIIHii B TeopeMe ToHTII 6HJillIIeiiH!:lil -

"' q>YH~OHa~ < • , • > eCTI, rrpOCTO CKaJIIq)HOe npOH3Be,neHRe (· 1 • ) B 
L,/12)°, _Q c Rn• 'Z/=:V(:ic), XE ..Q • npIIqeM .nM N cnpaBe.n;~o: 

-=f (N:)* 'tf· u E: .l>(N); (4a) 

3 l~o: :J>(NJ~ ce{.Q); R(N) ~ C(fi.). (46) 

TeopeMa I. oUJm RJiacca orrepaTOpoB N , onpe,neJIR:eMHX cooTHomemrn:
MR (I) n (4), cymecTByeT ~eiimm rro~OUTeJIJ,HO onpe.n;e~eHIIHii orrepaTOp 

}<. , y,IJ;OBJieTBOpm<ll{llii YCJIOBHR:M 4/-7 / TeopeMH TOHTH. _ 
J{oKaaaT~CTBO. ){JrJI rrocTpoemm JIHHeiiHoro orrepaTopa K , y;noBJieT

Bopm<ll{ero YCJIOBMM 6/ H 7 /, TaKOrO, qTQ ( CM. YCJIOBM 4/ H 5/ TeopeMl:l 

TOHTlI) .]) -) • r· ., l 
[K) ~ C(.Q , R{K) £ C (12) > (5) 

pacCMOTPEM sa.n;aqy .Iu!pIDOie ,Il;JI.fi IlOJIHI'apMOID'f'!:eCKOrci ypaBHeHRR: 

I lrf bf 
o{. Zl(:x) = (- t) L1 ZI(~) = Y7(~), 

C rpaJUitml,IMH YCJIOBH.fiMII 

';)U 
ZI = d'1 - r)eu 

~~ = 0, 

XE. ..Q. ~ (6) 

xca_u. (?) 

OnepaTOp c£. aa.n;a,m (6), (7) CWIIM8TpmeH H IIO~OlmT8Jll,HO onpe
.I{MeH Ha :JJ(ol) = ci!t.•2 rsi.) fl Ce(.£2.}H, KaK HSBeCTHO, ,ItJ1I! JW6oro 
:f(x) € C(!l) CYJlleCTBYeT pemeHHe U{xJ 6::l>f.:,£) 3a,IJ;8ql! (6), (7), KOTO

poe MOJKeT 6in1, npe.n;CT8BJieHO B Bl~e: 

I ( . 
.vt:::tJ =cl-:J{::tJ ~ jGC:x,1)~(1>J.s, ca> 

.n. 
r.ne G{x, 5) - iPYIIBIUm I'pru1a sa.n;aqII ( 6) , ( 7). ECJIII Tenep1, onpe.n;e.imT1> 
onepaTop K COOTHOmeHHeM 

Kv{:,c) = £-'v(:k) = ~ G{x,!) V(})jt ~ 1)(1<) = C(ii), cs> 

3 



TO TaRO.11 orrepaTop K 6y:n;eT Clil.lMeTpii'!HHM, IIOJIO)KllTeJII,HO orrpe.n:eJie.HlrnM 
H o6paT11'.IHM B cuJiy aHaJiorn'!HHX cBoilcTB orrepaTopa d.. , TO ecTn orre
paTop ( 9) y.n;oBJieTBOp.fieT YCJIOBI!JIM 4/, 6/ n 7 / TeopeM!l TOHTH. 

ECJiu t_(:x.J 6 R(KJ, TO rro nocTpoeHMro WYH!i!UIB 1/J{:i::) JIBJIJieTCJI peme-
mreM 1m :J>(d:) sa,n;a"<III (6), (7), To ecTn c y-qeToM (4), y E. ce{..Q) ~ 
£ :])((N:t) \f li € JJ(N) , "'ITO ll ,ll;ORa3HBaeT YCJIOBl!e 5/. 

CJie,YCTBHe I. IlyCTh HeJIHHeilHlll orrepaTop N ' y:n;oBJieTBopmcmllil yc
JIOB.IIBM Teoper,ru TOHTII, .n:e.ilcTBYeT Ii rwrn6epTOBOM rrpocTpaHCTBe H , TaR 
"'ITO ncnomsyer,nm B Toil JKe TeopeMe OWIHHefuJIDJ qiyHKD;HOHaJI < • , • > ecTn 
cRaJIJipHoe nponsBe.n;eHIIe B H . ECJIH BcnoMoraTemHilll JillHeilHlll orrepaTop 
k y:n;oBJieTBopJieT yCJioBH.fIM 4/ - 7 / n JIBJIJieTCJI noJioJKnTemHo orrpe.n;eJieH-

HHM, TO MOJKHO onpe.n;eJI.llTh "HeraTHBHOe" [5J npocTpaHCTBO H,< nonoJIHe-
Hl'leM J) ( N) B HOpMe 

( 
1/,! . ) 

/lull = <U,U>K), <U,V>;.:=(u,KvH. (IO) 
Hx 

Tor.n:a i~yHroi;noHaJI (3) .fIBJIJieTCJI ipyHKD;HOHaJioM MeTo.n:a Ha111.1em,m1ix KBa.n;pa.;.. 
TOB B H,< : 

"- ~ ,( ("" ~ ) F(u) = ~ < N(uJ, l<N{u) > -= 2 N{-u), K N{-u) H = 

I ......., ......., ,f I,.:.._ .:? 
= 2 < N[u), N(u) >K = 2 I N{u)/1 HK (II) 

IlpII 3TOM o-qemwro, "'ITO F(u) :..,, 0 J,/1.,( E J){N). 
TaRIIM oopasoM, BBe.n;e.HIIlll HaMn onepaTop I< ( 9) B .n:onoJIHeHMe .K 

CBOHCTBaM a/, 6/, B/ TeopeM!l TOHTll o6ecne"'IllBaeT eme CBOHCTBO: 
· r/ qiyHKD;HoHaJI ( 3) orpaH!l"'IeH CHM3Y Ha J) ( N) • 

,llJm .n:ocTaTo"'!Ho lilllpO.KHX RJiaccoB .n:WWiepe.HUIIaJinH!lX ypaBHeHMil onepa
Top K (9) MOJKeT o6ecne"'IHBaTh eme ll CBO:liCTBO: 
.n:/ qiyHKD;HoHaJI (3) co.n:epJKHT nponsBo.n;H!le 6oJiee HMs.1<oro rropmi:Ra, "<IeM 

lICXO,ll;HOe ypaBHemie (I). 
IloCJie.n;Hee cBoilcTBO o6yCJiaBJIIIBaeTCJI TeM, "<ITO npocTpaHcTBO HK, 

nopo~aeMoe qiyHKD;Heil I'pHHa sa,n;a-qn (6),(7), ecTn, RaR H3BecTHO [5],He
ROTopoe npocTpaHCTBO Co6oJieBa-!JIBap~a w;!. ( .Q. ). 

IIpHMep. ECJIH .n;JIJI sa,n;a"'Ill 

N{u) = -LiV-"j(,c) = 0, :.i::-€..Q. (I2) 

U{x) = 0 
~ 

X e:d..Q ) (I3) 

r.n:e .Q - orpaHHtieHHa.fI o6JiacTn B Rn c rJia,n;Roil rpa~e.il ~Q , rroJio
DTh 

2- 0 

N=-.1, :.D(NJ = c (Q) n C(n), R(N) q,, C(Q) > (I4) 

4 

~ 

lit.·· 

~ 

TO 
N'= N-= N"·= (N"')" , J)((N'J*) ~ C{Q.) . (I5) 

Ilpn 3TOM, B CIJ"JIY (4) u (I5), MOJKHO Bll6paTn t = o, n onepaTOP K 
onpe.n;eJIUTCJI qiyHKD;He.il I'pHHa sa.n:atrrr ( 6), (7), RoTopa.fI npu !. == o conna
.n:aeT c 11cCJie.n:yeMo:ll sa,n;a-qe:ll ( I2), ( I3). IloaTOMY, corJiacHo ( 9), K = N; 
n: fPYHKD:llOHaJI (II) HMeeT BII.n: 

F(~) = ; ( Nu-S, K{Nu-:D) = : (N'u.:.:f, v'...N'ff) = 

~ 5· { ;; I Vu I 2 
- .::5- 21 J dx + c.f , Cs = j-(J, k' J) ~ OJ 

.Q 
TO 8CTh TOJIDKO KOHCTaHTOH C:f OTJIH"'I88TC.fI OT lI3BeCTHOrO qiyHKD;lIOHa-
JI8 .IulpllXJie .n;JIJI ypaBHeH.ll.fI JlaTIJiaca (I2). 

~- 06oCROBaHMe BapuawroHHoro MeTo,n;a 

IIocTpoeHH.fI npe.n;I,Uzylill!x naparpaqioB MOJKHO paccMaTpnBaTn Ra.I< noJIY1Ie
HMe KBasn:RJiaccn:-qec.1<oro_ pememm o6paTHoil sa.n:a-qu Bapua~oHHoro n:ctIJ1CJie
Hl!.fI .n;JIJI HeJIHHeilHoro ypaBHeHH.fI (I) , Boo6me ronopJI, c HerroTeHUnamH!lM 
orrepaTopoM N . 06ocHoBaHne Bapua~HOHHoro MeTo.n;a, ocHoBaHHoro Ha 
MHID!Mllsa~ WYH~oHaJia (II) c N(oJ~o, onpe.n;eJieHHoro B He.1<OTopoM 
"HeraTHBHOM" npocTpaHCTBe Hi< , npoBe.n;eM, o6o6mnB peaymTaT!l pa6o-
Tll t 4]. 

IIpeATIOJIO~eHMe I. Ilpe.n:noJIO~l!M, "'ITO cymeCTByeT rneilH!l.il onepaTop 
B , .n:eiicTBYJ(lllJI.il B HK ~ TaRo.il, 'ITO 

</V(u,)-l\l(u.i)., B{u,-u.i)>K 

II Bu II., ~ C2 1J u ll H , 
n I< 1 

(
. ,? 

~ c1 / u,-u2 11 H 
1 

(I6) 

(I7) 

r.n:e H1 - HeRoTopoe rwrn6epToBo npocTpaHCTBo, J){N) £;. H, s HK, 
C1 ll Cz He 3aBHC.fIT OT Z,/ , C1 > 0 • 

CJie,n;cTBue 2. ECJIU onepaTop N UMeeT HenpepllBHilll (Ha JIRJ6o.il npJI
Mo.il) .n;IIqJpepeimuaJI raTo 

Nru)·h ~ ( i. [N{U+oih:])o.l=o 

TO YCJIOBHe (16) CJie.n:yeT Il3 COOTHOlileHl!.fI 

< Nt?JJ/2, Bh >,< 9 C1 II h 11:, ·V 21, h c »(N). (I6a) 

.Ue.ilcTBl!TeJinHO, ns onpe.n:eJieHMJI .n:mfxIJepemtiraJia raTo CJie.n:yeT:· 
1 . . 

N(zt,)-Al(zte) = SN" (tv, + {t-t) 212 )· (u,-~) Ji. 
a 

s· 



OTcIQIJ;a, HCITOJII,3YH {I6a), Haxo.n:nM: 
,f • 

~/v'(u,)-;1/f¼), 8(Z1,-Z1z)>t< = <jNttll, +(1-t)U.?),{V,-/'2))i, 8(11,-l/
2

)>1< = 
·,,:J () 

, ='S<Nrtti,.,.(t-t)U),(11.-ll) 8/i.t,-~)> Jt ~ c }Jv-u Jj2 (I8) 
0 .a 1 2 , I K 1 I 2 H

1 
• 

CJre;gcTBn:e 3. Ha R{N) CYTI!eCTBYeT orrepaTop N-1 , y;noBJieTBopmamm 
YCJIOBIDO JI~a. 

.n.,m .noruisaTeJIIiCTBa Bu6epeM npon:sBOJII,HHe 8JieMeHm v,, v.? E:: R(N'). 
HM COOTBeTCTBYJOT ~IlHCTBerurne aneMeHTH Up 'llz E JJ{N') : N(4j) = V, , 
1\/(u.?) = Va • {Ji;nRHCTBeHHOCTI, cne;creT H3 YCJIOBRR: {I6), TaR RaR ecnn 
/\1'Zt,) = N(zi,) , TO H3 {I6) :nMeeM 

Q = < IV[u,)-N{i/,), B[t1.,·¼) >K ~ c, 11 u, -u. II~ >- o . 
f 

TO ecTii u, = tt, ) . IIpn 3TOM Il:3 {IS) C IlOMOUU,IO (I?) JierRo no.ny1:meT
CH HepaBeHCTBO 

IIZl,-¼l}H ~ 
' , ~: IIN(u,J-#(uz) 1/ Ho< (I9) 

OTCIQIJ;a saKJIIOtiaeM: 

II N-rv,) - 1V"'(11z) II H 
f 

Cz . I\ * Ct II v, - 1/2. HI( , 

qTo .naeT o~eHey ROHCTaHTH JI~a. 

OrrpeM'.n:eHn:e I. 0606IlleHH1,JM pemeHneM ns H1 ypaBHeHM (I) 6y;neM 
H83IlB8TI, pemeHne Bapn~OHHOR 3~ai:m MmrnMil3~ f!lYHiaJ;HOHaJia (II), TO 
eCTI, 3J!eMeHT Uo C H, , ){JIH ROToporo CYTI!eCTByeT nocne,nOBaTeJII,HOCTI, 
{ Ud , i = t,2, .. , , u. 1: J)(N) , TaRaH, qTo 

II U· -u II - 0 i - C>O , {20a) 
' o H, • 

II N{u,J-.f II H - OJ Z:. - = • (206) 
I' --

lJycTI, 06JiacT1> R(N) IIJIOTHa B · Hx. , 3J{N) = H,, a y,, ... ,::f,,, .. , 
ecTii 6asnc B npocTpaHCTBe H, , ~.: "= j)(tv). 3a rrpn:6JimlteHHoe pemeHn:e 
Yl)aBHeHn:H (I) IlpilMeM T8IiYIO Jin:Hei1Hylo ROM6RHarnno 8JI8M8HTOB ~ , " , , .!:f' m , 

Ha ROTopofl It N(u,,,)-j II N .nocTnraeT MrumMyMa. Tor.na oqeBlW!O 
I( . 

CJreJtcTBne 4. Jvm JII06oro ,j 1: HK CYTI!eCTBYeT nocne.noBaTeJII,JIOCTii 
{Umj, um€ ])(JV) t:: H,, n1 ""'1,2, ... , 

"' ZI = -.;:;- Cl, lil. 
/fJ ?- ,. :Jc. 

'": f 
, Ta.KaH, qTO II N(u,..)- £ II u _. 0. (2I) 

" 
TeopeMa 2. Ilpl'I YCJIOBMX (I6) H (I7) .I{JIH JIJ06oro £ E HI<! CYTI!eCTBY-

eT emmcTBeHHoe o6ocineHHoe pemeHne 210 E H1 ypaBHeHRR: (I) (To ecT1> 
CYTI!ecTByeT e.nRHcTBeHHoe pemeHne :sapnal{RoHHoii a~a'lll MlllmMH3~ f!lYHR
I{ROiraJia . F' {Lt) (II)). 

,6 

.UoRaaaTem,cTBo. CJre.v;cTBne 4 rapaHTHpyeT CYTI!eCTBOBaHn:e TaRoia. noc
Jie,noBaTem,HocTn { Um j , qTo 

IIIV(umJ-.::f llH -o, ll!V{v;)-#(llJ·))IH- 0, m_;,j-°'°· (22) 
u Jo( • 

3Ta nocn~oBaTeJil>HOCTii cxo,n11TCH B H ,· , _TaR RaR aHaJioru,rno {19) yc
TaHaBJin:BaeTCH o~eH.Ka: 

II U, - ~- II 
111 

4 ~~ ll ·H(u,) - /V'(11) U Hx • (23) 

lls (~2) H (23) cne;creT CYTI!eCTBoBamre MeMeHTa Hoc H1 , 

ll v"' - u,, 11 H1 - o, IIN(llm)- s IIH,;-o ' m- ~ , 
TO eCTI, CYTI!eCTBOBaHne o6o6meHHoro pemeHM ypaBHeHHH (I). 

ECJIH CYTI!eCTBYJOT ){Ba o6o6meHHHX pemeHM Uo 6 H, II u: € f/1 . , TO 
){JIH JII06ux .nBYX nocn~OBSTeJ!I,HOCTen 'Ui J H { ll( .f , CXO.I{.lDJ1}1XCH COOT-
B8TCTB8HHO It 2/,, H u~ , H3 (2I) llOJIY'laeM: . 

jj IV(uJ- J J/ HJoC -+ 0, ll;V{u/}-:f nHu- 0) l. __,,, =· 
IIo3TOMY II .IV{zt~) - IV( v() 1J H ~--,;,- P, i. ~ ~ • :I:rdecTe c TeM, . aHaJiol'lI'IHo 

( I9) , 11 U;. .- u [ II 1-J, -:::. Co1<1>t. • JI tV{ll;, )- JV(u[) JI t-1,., TO ecTii nocne.noBaT~
Hocrn /ud n {u!J onp~eJIHlOT 13 H, o.nRH n TOT JKe an:eMeHT Zl.,=l/0 , 

qTo H io.1ta3HBaeT ~.I{IlHCTBeHHOCTI, pememm Bapnal{ROHHOli 3~8'DIMmmMH3a-
I{Rll'. ~yHiru;HOHaJia (II). . . 

CJreµcTBl!e 5. ECJm 0606IlleHHoe pemeHn:e 2/0 €: :JJ(N), TO I!Mee~ M8CTO 
o~eH.Ka cxo.nHMocrn B MeTJ)n:Re H, npn:6.nmlterumx pemelmil R TOqHOMy-: 

\\ Zlo - 21m ll H1 ~ ~~ ll :5 - /1/(i,,..) II f-iK • 

OIJ;emca (24) cne;creT Henocpe.ncTBeHHo ns (I9) npll U, -= Z/.,. :ti 

Q..._ IIocrnoemre MKHID.m:snpynyeil nocneµoBaTeJIIiHocTH 

(24) 

.· .... >u. 
ti.a=- m• 

IIepefl.I{eM TenepI, R BOnpocy 06 OTHCRaIDm Hell3BeCTHilX K03qlplIIUieHTOB 
4:, l = 1,2,, .. , m , Mlllil!MH3lfPYKmefi noCJI~oBaTeJII,HOCTH tu,..j (2I). 

TeopeMa 3. Ecnn BHITOJIHSIDTCH YCJIOBHH (I6), (I?) H 6a3HC y,,,.,,!f,,, 
opToHopMHpOBaH B H, , TO npn: J11D60M ,St: HK CYTI!eCTBYJOT ROajxpIIIUieHTH 
o,, , .. , am , MHHHMH3lfPYl{llllie qiyHiru;HOHaJI JI /1/(V,,,) - £- ll t,., , 

Ilpl!'IeM HelI3BeCTHHe C11, • • • 1 Q m . onp~eJIJIIOTCH lI8 ClICTeMH aJire6-
pal!'IeCICIDC ypaBHeimil: 

< Nt"u,,,) !i'p ) IV'(llm)- 5 > K = o, p-= 1,<, ... , m. (25) 
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.I{o.KasaTeJU,CTBO. Ms Heo6xo;n;:m~oro yCJIOBWi MHJrnMYMa ~YHFinm 
cp(Q.,,.,,_q,,,) = /tlV(l.f,,,)-5 [(~I( EMeeM. 

~ II N(u..1-S tr! = E< ~ (Nrtt..,J-::0, .-v/Zl,,.-:fJ >i< = o'" 
p Hi< F 

OTI;y.I(a CJie.n:yeT {25)_ IIpu aTOM HS (16-) no.nyqaeM 

C.z. UN(Um)IIH,/ 11 u., 111'1, ~ flN{il,,.}JiH.: U Bu,,, lrt-11< ;;. < Mum),_ Bum>!( ,. 
'ITO c yqeTOM (17) ll OpTOHOpM1'lpOBaHHOCTH 6asnca ~~ B lIOCJie;n;oBaTeJIJ,
HOCTll /u,,._J (21) iraeT 

IINr21,,,JOHK ~ %-nu .. uH. = ~(t,a~)'
1
~. {26) 

ftv!ecTe c TeM 

iiN{ztn,}-~ n: ?; !IN(v,.,)ll.,_ ,(1fN(U..,)litf ·- 21t£nH) +- 0£( ~ (2?} 
nl< "" ~ H I< 

Tenepi, ll8 COOTHOW6Hllll (26} H (27) H6CJio.mIO SaMJO-'lltTI,, lJTO H8 oI>ep& 
;D;OCTaTOlJHO 60Jil,IIlOro pa;n;nyca R5 HMeeM: Ir N(U.,}- ;1 n~H It ~ ll ~ It~ . 
IIoaTOMY ;n;H@lepeHI.OipyeMa.fI.- orpaHHl!eHHa.fI CHHSY (nOJIO)IG[TeJII,Ha.fI) \PYHKU~ 
<p(cr., ... JQm) HMeeT B mape zai ~ R~ MlIIDIMYM, ;n;JI.fI .KOToporo c11pa

Be,It1IHBa cncTeMa aJire6.nair<Iecronc ypaBHemtii ( 25) • 
B saRJII<Jtiemre OTMeTHM, 'lTO no.7JY'!emrne B pa6oTe L4 J peayJlliTaTH .fIBJI.fI

IOTC/l l!aCTHHMH c.n:y<ra.RMM pesyJU,TaTOB pas;n;. 4, 5 IlPH 8::. f ( 6,n;llliltlJHID1 onepa
TOp). KaK 1101tasaHo B pa6oTe l6]. BH6op no.nxo,ItJtlllero BCIIoMOraTeJIJ,HOro 
onepaTOpa 8 ~ I B .CJIY'lae- eyaeBoft sa;n;al!H .IlJl.fI BOJIHoBoro ypaBHeHIDI 
Il03BOJIHeT IlOCTpOJI'l'J, aHaJior @YHKUllOHaJia (II}. B006me He co.nePJ1U3m:nil npo
ll8BO;n;HHX OT HensBeCTHHX 4lYHKUIDI. 
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