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1. BBE;!J,EH11E 

~CC~~OBaHH~ He~HHe~H~X BO~H nOCB~eHO 60RbmOe qHC~O pa60T 

(cM./ I- I3 ). B qaCTHOCTH, 60RbWOW HHTepeC Y HCCReAoBaTeRe~ B~a~BseT 
H3yqeHHe HX YCTOAqHBOCTH. nbAP06H~" nepeqeHb ¢M3HqeCKO~ RHTepaTypH 

H peSYRbT,TOB qHCReHH~ SKCnepKMeHTOB no STO" TeMaTHKe MO¥HO HS~TH 

B 06sopsx 4-6/, ilep~ cTporHM MSTeMSTHqeCKHM peaYRbTSTOM B STOM 

HSnpaBneHHH HBHRaCb pa60Ta EeH~aMHHa/7/, B KOTOpo" BnepBHe BBeAeHO 

nOHHTHe yCTO~BOCTH ~p~ CO~HTOHa H AOKa3aHa TeopeMs 06 YCTOAqH

BOCTH ~R CORHTOHOB ypaBHeHHR KopTesera- Ae ~pHSS. 3TH HCCRe~OBaHHR 

6~'H npOAo~eH~ PRAOM aBTOPJB~R APyrHx ypaBHeHH~ (nORHH~ ?e~qeHb 
3THX pa60T KMeeTCH B 06sope 8 ). ~s nOC~eAHHX pa60T OTMeTHM 9,ro/, 
B KOTOPhlX AOKa38H8 YCToMqHBOCTb KHHKOB ARR Be~eCTBeHHoro ypaBHeHHH 

KneRH8-rOPAoHa H ~H 0606~eHHoro ypaBHeHHH KopTeBers-Ae ~PHSS COOT

B9TCTB9RHO. 

PaccMoTpHM HeRHHeRHoe ypaBHeHHe illpeAHHreps 

iut+u +f(!u!2)u=o. n.nxx 

Ero SaMeqaTeRbHHM CBO"CTBOM HBnHeTCH H,TerpHpyeMocTb MeTOAoM 06paT

HO" 3~aqH pacceHHHH npH f(s)= %5 /2 • OHO 06Ra~eT Mr~HMH 
Ba¥HYD ponb B qMSKQeCKHX MccneAOBSHHHX pemeHM1IMM B~ 

~(x,t)=exp[iLbX-(bX-(b2+~)t]JA(X-2bt) 0.2) 

C B8II\eCTBeHHoit iIlYHKUHelt A • yltOBneTBOpfIIO!I\elt ypaBlieHHIl 

A"~+f(A2)A=O, 0.3) 

PaHee HCCneltosanacb yCTO~SOCTb pemeHHA BKAS (I.2), 06~~CH 
B HYnb llpM lx\-oo. PemeHMe qJ(x,t) HaSYBUOCb YCTORtiHB!lIM, eMB 

~H JIIl6oro £;>0 Ha~eTCH 6' > 0 TaKoe, qTO JIIl6oro pelDeHMlI ypaBHeHMH 

0.1), ~H KO'l'oporo P(U,¢Jlt=o'S ,.I\.IIH BCex t>O DeeT 

MeCTO HepaBeHCTBO .p (u, ¢ ) < E ,rAe .1\.1111 npOM3BOJlbHHX u • 

Vi: wi (R 1 ) cWHKL\K1I.f' (u ,v) onpeAeJJ:1IeTC1I IflopMyJlolt 

P(u,V)=inf lIu(x)-e i <f v(x-'t:)H RuH ={T[lu(x)} 2+ lu '(xq2 dX}1/ 2 
-<0('7: <"',</,,, (1),21i] ~... • 
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~ft CTOffQiX BOnH ( b=O ) HaK60nee nonHw0 pesynbT8T nonyqeH B pa6o
T8x/11 ,12 , B KOTOPWX ~OK8SaHa COOTBeTCTBeHHO yCTO~HBOCTb OCHOBHOrO 

COCTOftHKft H nonyqeHw ~OCTaTOqHye ycnOBHft yCTO~HBOCTH npoHSBOnbHOrO 
pemeHHft BH~a (1.2) ~nft MHOrOMep,Horo ypaBHeHHft mpe~HHPepa. B 06~eM 
cnyqae (b~O ) HMeeTCft pa60Ta /131 - ~OKaS8Ha yCTO~tlHBOCTb Anft 

f{s)= lsi 

B HacTo~eA CraTbe HSyqaDTCft pemeHHR eH~a (1.2) C oPH6~e~ 
A (x) -MOHOTOHliOA OrpaHHqeHHOJ:! IPYHKUHeA. ,UOKaS8HO, tlTO TSKHe pemeHHR 

YCTO~HBW B HeKOTOpoM CYHCne npH CaMWX 06~HX npe~nOnO~eHHRX OTHOCH

TenbHO ifJyHKUHH f , 

2. OCHOBH09 ~3ynbTaT. 3gnaqs KomH 
nyCTb ~UHft A y~OBneTBOpfteT ypaBHeHH~ (1.3), MOHOTOHHa H 

A(-OO)=A, , A(+OO) IA,I+\1I- 1<00. nyCTb BWnOJIHeHY ycnoeHH:2 
(a) A, ,A2~ 0 ; 

(6) c<) +f(Ail + 2Ai f' (Ail> 0, (1=' ,21. 

YcnoBKe (6) o6eCneQKeaeT 6WCTpoe y6wBaHHe [A(X)-A ]
t 

npK Ix 1-- 00 : 

lim [A(X)-A,]e-~X 0, lim [A(x) e ,(x 0, 
x __ +d)x ........ -oo 


txlim A' (x)e- rx 0, lim A' (xle ° 
X-" -00 	 x........ +00 


Mft HeKOTOpo['O t > ° 114/. 
BBe~eM CJIe~~He 060SHaQeHKR. noJIO~HM 

H A'
i 

Ig(xll c :"'<~~~ Ig(xll Igl p LIlg(XIIPdXr/P 

~gB q ={flqlg(x)12 + Ig'(x)12]dXr/2 
-Q¢ 

r~e p, q - nonOUTenbHwe nOCTOftHHble. MseeCTHO, \lTO npH paSJIHtl

HIiX q BeJI~KHY 6g ~ q onpe~en~T 3KBHB8JleHTHYe HOpMY npOCTpaHCT-
Ba W~{R1) • B ~8JlbHeAmeM 6y~eT KCnOnb30BBTbCR HepaBeHCTBO C060

neBa 

\g\c f cq I/gil q 
r~e C - nOCTOftHHaR, 3aBHc~aft nHmb 0'1' q.q 


PaCCMOTpKM 3~atly KomH 

2iU 

t 
+ uxx + f( lu/ )u =0, t >0, -00 <X<:CJO, 

(2. I) 

u (x,O) U	 (x)
o 

2 

Ey~eM npeAnonaraTb B ~anbHe~meM, tlTO AJIH JI~60A ifJyHKUHH uo(xl 

'!~OCTaTOtiHO 6nHSKoA K <p(x,O) , sa,n.aQa (2.I) KMeeT rJl068J1bHOe 

(onpe~eJIeHHOe AnR Bcex t;> ° pemeHHe. EOJlee TOtlHO, npe~nOJIO~HM, 

QTO ecnH (<P(X,OI-uo{X)] PJIa,D.K8R,6blCTPO y6YB~8H npH Ixl- oo 

'I 	 IPYHKUHH, TO c~ecTByeT rJlBAKOe p~meHMe sa,n.atlH (2.1), onpe~eJIeHHOe 
~JIft Bcex t >° ,npHtleM paeHoMepHo no mo60MY KOHeqHoMY HHTepB8JlY 
H3MeHel'lHR t BeJlHtiHHbl 

2
U{X,tJ-A1expi 1 [bX-(b +(D)tJ}, U~(X,tl-ibA,exp[i[bX- )tJ] , 

Ut (X,tl+i(b2+W)A exP[i[bX-(b 2+Wlt]j, 	 (2.2)
1 

2U~t (x, t) -b (b 2+W) A, exp [ i [bX- (b +W) 

U~x{X,tl+b2A1exp{ilbX-(b2~)t]} 

6blCTPO y6blBaDT npH x - - co. a eeJIHtlKHbl 

ll(X,tl-A2expti[bX-(b2+wJtlJ ' U~(X.t)-lbA2exp[ilbX-(b2+W)t]}, 
(2.3)

2	 2Ut (x, t) +i (b +W)A2exp[ tfbX- (b +W) t] J ' 

U~t(X,t)-b(b2+W)A2exp{i[bX-(b2+W)t]J 

• 	 2 ( [ 2 (x,t)+b A2exPti bx+(b +W) 
I 

6YCTpO y6YBaDT npH x __ + 00 • 

K H8CTo~eMY epeMeHH HMeDTCR JIHmb pa60Tbl, B KOTOPblX npHBO~TCR 

TeOpeMH c~eCTBOBaHHR pemeHHR Sa,n.8t1H KomH (2.1) B Kn,cc8x IPYHKQHA, 

3JIeMeHTbl KOTOpbIX cTpeMRTcff K HyJm npH lx/-co /I~,16 . YTBe~eHHe, 

CnpaBeAnHeocTb KOToporo npe~nOJIaraeTCR, MO~HO Ha,n.eRTbCR H ~OKa38Tb, 


HanpHMep, CAenaB B sa~aQe (2.1) 3aMeHY ll(X,t) ~(x,t)+h(x,tl 


H KccneAYfI sa~8t1y KomH. nOJIyqaD~Cff )VIR IPYHKUHH h • e Mecce 6YCT


po y6Y~HX IPYHKUKA MeTo~aMH, npe)VIO~eHHblMH e YKaaaHHYX pa60Tax. 

B ~aJlbHeAmeM 6y~eM peCCMaTpHe8Tb nHmb pemeHHR 3~8QH (2.1), y~OB

JIeTBOp~e CBoAcTB8M (2.2),(2.3). 

P8CCMOTPHM ifJyHKUHD R('t') ~ ~ lu(x-'C,tJ( - 14'(x,t)III q 
11e1Gf8 2. L 
~KQHft R ('t) ~OCTHr8eT CBOero a6COJl1)THO[,0 MKHHMYM8 npH HeKO

TOPON 'f='ro(t) 

.AoKaaeTeJIbCTBO 
HCHO, '!ITO R(~) - .. 1" <lO npH -z; _00 • nOSTOMY ~OCT8TOllHO ~OK8

S8Tb HenpepblBHOCTb R(~) ~MeeM AnR npoHSBOJlbHOrO C >0 

3 



Bcex t> 0 l'IMelOT MeCTO HepaBeHCTB8 Ir a IJ q < €. • J (Mal I 2 < E. 
R2 (1:) ; SC {q (lu (x-'(;, - I¢(x,tl/ F+ [lu~(x-1:',t)1 -Iq>~(x,t) t]2JdX+ 

TIORCHHM CMblCJI 3TOM TeOpeMbl. ~3 Hee BblTeRaeT yCTO~HBOCTb qoPMN
-C 

orli6a~eM pemeHHM (1.2) C A(x) - MOHOTOHHO~ IPYHRUHeM. nyCTb e~e-c 
.!VIR npOCTOTbl A1 > 0, A2 > 0 • Tor~a .!VIR .1II06blX € ) 0 H d >0
J t • Ha~AYTCR {) >0 Ii (t l T8KHe, QTO eC.1I1i flail q It=o < a H 


q (X-'(;. - Iq>(x,tll] [tu;(x-7:',tlI -lcJl;(x,tll]2Jdx + 
_00 

+""j tq[IU(X-1;,t1t - I<p( x,t Jlr+ • (x-t,tll- \q>~(X,tJ 1]2}dX 

c 

3a4MKcKpyeM HeKOTo~e 'C E R
1 

, E.;> o. ficHO, ~TO MO~HO B~6-
1 

paTb C >0 T8K, ~TO

f + {'"' < & 
,n,lU! Bcex '1:€ ('1:" t1, 1:'" tl l. ).J,a.nee, 

lim fC 

rq[IU(x-'"C,tll-l4' (x,tJ/l [Iu' (x-.'!J,t)I-I4>~(x,t)1 PJdX 
t-'C1 -c t xt {q[lU(X-'t'l,t)l- 1<p(x,tJ/] [lu;(x-'l:l,t)I-I<P~(x,tJlP}dx 
-c 

TaRHM 06paaOM, .!VIR npOIi3BO.1IbHOrO C>0 

lim I R('t')-R('t ) I ~ E
1

1: ..... '1: 1 

ReYNa 2.I ~OK8aaHa. 


TIo.1IQaHM v(x,t); u(x-~o,t). BBe~eM c.1IeAY~lie 060SH8qeHlifl: 


,t) +ol(x,tJJtp(X,t)=A(x,t)ei'i'(x,t) , v(x,t) (x,tl+a(x,tl] 

r~e A =14>1. ,<f(x,t)=bx-(b2+(~)t, a= lv/-A, 4JyHKUHil oJ onpe~e-
.1IltM C.1Ie,l.l,,)'DqHM 06paSOM. )J.Jrfl K~OrO t paCCMOTpliM MHO~eCTBO 

u=U(t)=txlv(x,t)¥O t <A!eB~o, u - OTKpblTOe MHO~eCTBO, no

3TOUY OHO MO_eT 6HTb npe~CTaBneHO K8R 06oe~IiHeHlie He 60nee ~eM 

CqeTHOrO qHC.1Ia HenepeceKa~~HxcfI HHTepB8.1IOB. Ha K~OM HS HHX onpe~e-

.1IHM w T8KHM o6paaoM, ~To6bl IPYHKUl'Ifi [vJ(x,t)+<f(x,t)] 6Wla paBHa 

npOl'l3BO.1IbHoR HenpepYBHoft BeTBH 4JyHKUl'IH Arg v(x,t) nonO~M. 

W(x,t)=O npl'l x~ U. nonO~IiM 

W (x,t) tW~(X,tl' ecm! x<"U 
1 

o , eCJIl'I x 4 u . 
OCHOBHOft peSY.1IbTaT pa60Tbl COCTaB.1IReT 

TeopeNa 
QyCTb f £ Cioc(Rl) H nYCTb BblnO.1IHeHbl CBO~CTBa (a),(6). 

Tor~a MR HeKOToporo q '> 0 .!VIfi .1I~6oro E. >0 Ha~~eTCfI &:> 0 TaRoe. 

QTO eC.1IK Ka 1/ q It:o < t; l'I Iw 1 (A+a)j21 t=o (S , TO ~.1IR 
4 

l oJ1 (A+aJ 12 !t=0 <5 ,TO RaKOBO 6b1 HH 6WlO X o 6Rl 

Hal1~eTcH Lfo=(fo(tl TaKOe, QTO .!VIH BCeX t >0 CnpaBe,lVll'lBO 

Hep8BeHCTBO i~ 

II u(x-'[;o ,t)e 0 - <p(x, 1 <E J 

W (x -d,x +d)
2 o o 

T.e., KaR rOeOpRT, peWeHHa ¢ YCTO~lieO C TOQHOCTbll ~O C~BHI'a I'! 

nOBopoTa. 

3. 80R83aTe.1IbCTeO yCTO~QHBOCTIi 
rS 

BBe~eM tPYHKI.\HIO U(s)=:11 J f(pJdp (qopMym{pYE~M Heo6
o 

XO~HMoe H ~OCTaTOQHOe YC.1IOBHe C~eCTBOBaHHH MOHOTOHHOrO OrpaHHQeHHO

ro pemeHHH yp8BHeHHH (1.3). 
JIeMMa 3. I 
nycTb ~R onpe~e.1IeHHOCTH Al Z A2 • AnR TOrO, QT06bl yp8BHeHlie 

(1.3) l'IMe.1IO MOHOTOHHoe pemeHHe A(x) ,ynOBneTBopfl~ee YC.1IOBHfiM 
A (-OO)=Al' A(+OO) Heo6xo~HMO I'! AOCT8TOQHO BYnO.1I

HeHHe Cne~HX yC.1IOBl'I~: 

( B) W 
-

+f(A
2 

) 0 i=1 ,2i
 

(I') W 2 2 - 2 2)
2 A1 + U(A1 "'1 A2 + U(A 2 


(~) ~ (S2) < SE.
2 ~ A~ +u (A~) ~J!R Bcex 

80K838Te.1IbCTaO 

HCHO, QTO ~H ~6oro pemeHMR ypaBHeHHH (1.3) cnpaBe.!VIIiBO To~e-
CTBO 

{~AI2+~A2+U(A2>J' o. (3. I) 

nyCTb A(x) - MOHOTOHHoe pemeHMe ypaBHeHMfI (1.3) c A(- CIO l=A1 
A(+ClO)=A 2 • YC.1IOBMe (a) BynOJIHfleTCH Tor~8 B Cl'lJly ypaBHeHHR 0.3), 

a YCJIOBKH (r).(~) cpaay BHTeK8IlT MS To~eCTBa (3·.I). 

fJyCTb BllIIOJIlla:lil:l YC.1IOBl'IH (B)-(~). 3a4MKCHpyeM JtIl60e XoE R1 

K paCCWOTpm.t 3a~a~y KoQlH .!VIH ypUHeHKR (3. I) C H8lf8JI&HYMiI YCJlOBH,RMH 

A(x ) (A,+A2)/2, A' (Xol=fWA~+2U(A~)-w(A,+A2)2/4+2U«Al fl/4r /2 
o 

JIerKo y6e~HTbCH B TOM, QTO ee pamaHHa MOHOTOHHO H y~OB.1IeTBOpHeT 
YCJIOBl'IRM A (- 00 ) A (+ 00 ) 

ReMMa 3. I ~OK838H8. 
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B ~anbHeAmeM 6y~eM npe~nonsrSTb, qTO BNnonHeHN CBO~CTBS (a)
(~) . 


]eMMa 3.2 _ 


<lIyH~OHaJI I(U)~iHluj-V(IUI2)-ibUUx+ IUI 
2

+C}dX 

• 

r~e c= ~ A~ + V {A~ I , onpeAeJIeH 11 He 3aSl1CHT 0'1' t Ha pewe-
HHHX SaASqH (2.1), y~osneTBopHD~HX CBo~cTBaM (2.2), (2.3). 

.uolC8.3aTeJI;CTBO 
floACTaBJIHR aCHMnTOTHICH U ,u npK x ...... t ()O , JIerKO y6e,u.HTbcH,x 


qTO iIlYHKQHOHaJI I (u I onpe~eneH. )J,anee, 


"'" Sf, ".- 1 - 1 ,2 - - - 
= l2"UxtU + 2"u - 2" f(lu I (Utu+uut)-ibutux-ibuuxt+x x u xt 
-"" 

-w+b2 - }
+ ---2--- utu + UUt dx 

B CHJIY paBHOMepHOCTH aCHMnTOTHK (2.2). (2.3) no t 3'1'0'1' HHTerpaJI 1 
CXO,u.HTCR paBHOMepHO HS JI~60M KOHeqHOM I1HTepSane H3MeHeHHH t , n03TOM 

[ TaRoe AHi!JijJepeHUHpOBaHHe nOA SHaKOM HHTerpaJIa SSKOHHO 

- 1 - 1 - 1 2 -1 2_1""'( 1 
xx2"(UtUxlx- 2"U t U +z(UxUt)x- 2"f(IU\ )u t u-2"f(1ul ) 

- 2 

ibUtux-ib(uUt)x+ibUxUt+ utu
-W;b ~ 

1 _ 1 oatJ [2"(Ut Ux )x + 2"(u u t )x ib(UUt)X] +x
-ClC> 

U (- lij - I f ( lu,2)U -ibu + u) +t 2 xx 2 x 

u(_lu _If( 2 _Wtb 2 l
)u + ibu + ---2-- U)jdXt 2 xx 2 x 

McnOJIb3YH aCKMnTOTHKK (2.2), (2.3), nerKO y6eAHTbCH B TOM, qTO HHTer~ 
[pan OT BYpsxeHKR B KBa.u.pBTKWX CK06KSX paBeH HyBD J 

... 
S{ 
 1 - - 1
= u (- 2"iu -ibu + + (2"iu +ibu + dxt t x t x 

-00 

[flo~cTasnRe.. u t ' Ut HS ypaBHeHHH (2. I) J 
~ - 2 

-W+b 2 
=i_I{(U + f(lu\2)U) (-ibu + -W;b U)-(u +f(Iul 2 )u) (ibu +xx x xx 2x 

6 

~ - 2
- - -<oJtb - - ) " f (I I 2 (- i -ib(u U +U u )+ ---2--(u u-uu -~b u ) uu +u uJxx x x xx xx xx x x 
-"'" 
J{ 
"" 2 

-&H-b - - [ 2 ]' Li Jl- ib <I U /2 I -2- (u u-uu l -2ib V( lui ) x f'xx x x x 
-00 

l.OnRTb HCnOJIbsyeM aCHMnTOTKKH (2.2), (2.3)] 

o . 
TaKHM 06paSOM, 0 H JIeMMa 3.2 ~OK8.3$Ha. 

HeTpY~Ho y6e,u.KTbcfl B TOM, qTQ I{u)=I(v). B 060SHaQeIDIflX 
n.2 l ( 1> ) H I (v) SamtlllYTCH CJIe,ll.YDllHM 06paSQM: 

2I (<p) W 2 J= JHA~ -V(A ) - -- A + C dx2 . 
-00 

ltV) = J~fl(A +a )
(2 x x ~w~ (A+a) 2_v «A+a) 2_ '? (A+a) 2+C JdX" 

CJte~OBaTeJIbHO, t,I=I(vl-I{¢) = 

_I{laxAx-waA-f(A2IAa]+ ~<..0~{A+a)2+ ~La;-(W+f(A2)+2A2f'(A21)a2] + 

2
[f (A2) +2A f' (A2) -f «A+I:la) 2) -2 (A+ea) 2 f • ( (AH'la) 2 )J]dX 

rAe e 9(x,t) E (0,1) • 110CKOJIbRY S
." 

a A dx 
00 <iIIoO 0113 X x 

St(aA ) -aA Idx =-J aA dx , nepBoe CJt;raeMoe B KB~THbIX CKo6
_00 x x xx ... ~ xx 


ICSX B BYpaEeHHK ~H dI paBHO HYBD. 

TaRIDot 06paSOM, 

a1= ~ r1(.J~(A+a) [a~- +f(A 2 )+2A2 f' (A2))a 2] + 
-OC> (3.2) 

2 
a [ f (A2) +2A 2 f , (A2) -f ( (A+9a) ?) -2 (A+9a) 2 f '( (A+9a) 2 )]}dX 

~S 3'1'01'0 npe,u.CTaBJteHHfl cpaay BWTeKSeT 
JIeMMa 3.3 

,Il,lISI .I1l6oro €. '> ° HaA,n,eTcH 0"> ° TSKOe,"Q"TO ~II npOK31i\OJIbKOA 
tWHlCQHK u (xl HS SaAaQH (2.1), y.u,osneTBOp.!lDl(el1 YCJlOBHmI 

nail q I t=~ <. S Iw1 (A+aJ! 2l t =o <: (; • BunOJIHlle'l'CR Ke

paBeHCTBO I I (v) -I (¢ ) I <. .E. 
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2 2 
PaCCMOTpHM ~YHRUHOHaR J(g) J +f l+2A f' ) ) g2}dX OOSbMeM Tenepb '1=1 +sup 1.0 +f Lx:) ) (x)f'IA (X))/ 

-()O 

OueHHM ero CHHSY. TIPH nORy~eHHH 3TO~ oueHKH BocnoRb3yeMcH MeTo~aMM 

pa60Ti9,IO/. 
JIeMMa 3.4 

C~ecTByeT He 3aBMc~aH 0'1' g, x M t nOCTOHHHal1 C
1 

> 0 Ta
2

KaH, ~TO J (g, ~ C1 rg 12 ,!I,RH Bcex ~YHKLIHM g ,Y~OBReTBopHlO~HX 

YCROBHlO 
00J g(X'A~(X.t)dx O. (3.3) 

-00 

,Il,oKa3aTeRI>CTBO 

PacCMoTPHld onepaTOp L'f 1(''' + q(x)r.[' -dO< x <00 
r~e q(x) u:i -+ f(A 2 )+2A2f' (A 2 ). flOROJitHM 

q.:Wl-f(A2 ) f' (A7), i=1,2. B CHJlY YCROBH.!! (6) q.;> 0 
1 1 J 'l 

i=1 ,2 

113BeCTHO (Ct4.1I5/), ~TO HenpephlBHhlM cneKTp onepaTopa L COBna

~aeT C rrOJ!yrrpHMolil [b,l-oo) • I'~e b=min f q1;q2]. 

AaJIee, ~~peHUHpYH (I.3) no x ,y6e~aeMCH. ~TO rrOCKOJ!bKY 
1

A' (x) E (R ) , (x) HBJ!HeTCH co6CTBeHHolil WHKUIWI1 

Onep8.TOpa L , OTBe~8I)ll\elil coClCTBeHHOMY SHa~eHHIO , rrpHtieM 

rrOCKORI>KY A' (x) CoxpSHHeT SHaK, .1\0 - HaMMeHbmee M rrpOCToe C06CT

BeHHoe SHs~eHHe. I1s cneKTpaRbHOI'O paSj0JlteHHH caMOCOrrpHJlteHHOI'O B 

(R
1 

) pacmHpeHIUI onepaTOpa L 17/ BblTeKseT MH Bcex g , 

YAORneTBOp~ll\HX (3.3): 

J(g)=(G,LG) ~ft Igi ~ 

rAe.i\ paSHO b • eCJIH Y orrepaTOps L HeT rrOROJltHTeJ!bHbIX cOClCTBeHHbIX 

3Hs~eHHlil. J!H60 paBHO HSHMeHbmeMY H3 3THX SHs~eHMlil. 

HeMM8. 3.4 AOK8.38.H8.. 

BeJ!HtI1IH8. to (tl 6b1J!a orrpe~eJ!eH8. K8.K TOtiK8. MHHHMYM8. WHKUHH 

R(~) • KOTOpaH c~ecTByeT B CHJ!Y JIeMMY 2.I. CJ!eAOBaTeJ!bHo, 

o = (R~(,l:»)'!t:=to tI(Q[(A(x,t,+a(x,t)-A(x+'t-1:a,tlP + 

[A'(x,t)+a'(x,tl - 6c+'l:-t.,t) 2)dX}'1 ". 

x"" x 1:' 't':lo 


2 S(qa(X,t)A~(X,t)+a~(X,tlA~x(X,t)ldX 
_00 

2 S'" a(x,t) [qA' (x,t)-A (x, dxx xxx 
-00 

2 j a(x,t)JI~(X,t)[q+W+f(A2) • (A2)]dX 0, 

-... 

x 
]OROJKMM 

K q 

,i 
RCHO, 'lTO 0 

J1eMMa 3.:'; 
B KRaCCe ~YHKUMtl <JEW~(R1) , y,Il,OflJTeTBOpI1IOH\>1X YCROB>11O 

j C(X)1'~(x,t)Lq+W+f(A2) '(A2 ] ) dx (3.4 ) 

"" 
2

CnpaBe.!l,JI>1Ba oueHK8 (g) ~ gl 2 I')J.e I ( 

/AoK83aTeJTbCTBO 

llpe.!l,cTaBHM g B B>1.!1,e (j=<;(A'+</' , 0I'~e .r A' l(dx = 
2 -00 x 

TOI'.!I,a J(g)~J( if) 9 c 1 Itf1 2 • 113 YCJTOBMfI (3.4) rroRY'laeM: 

~ ~ 

<xJ A~2[q+Wif(A2, '(A2)]dx+f<fA~ +f f ' ) ]dx 0 
-~ -00 

OTCIO,ll,a nOJTyq8.eM: 

'12=1 12'!·:"''!!-~-~-~-''~- {~ 

f 
f A~[q+W+f A2) lJI2 

~ I A~ 12 14'12 Kq I<P 12 ' 
" rA~2[q+W+f(A2)+2A2f'(A2)]dXI 

-<:0 

AaJIee, HMeeM: Ig 12 ~ /0( I· IA~ 12 + Ilf> /2 ~ (1 1<P 12 

CJ!e~OBaTeJTbHO , J(g);J( tf) 'l Itf/; ~ c /<J1
C1 2 2 

2r,ll,e 1(1 ~ JIeMM8 .!I,OK8.a8H8. 

JIeMM8. 3.6 

1
B KJI8CCe <PYHKUHlil g E w1 (R ) , y~OBJTeTBOpH~HX YCJ!OBHlO

2 
(3.4), cnpaBeMHB8. oueHKS J(g) ~ c Ilg 2 C HeKOTOpolil nOROJitHTeRb

3 q 

Holil rrOCTORHHOlil c •
3 


,lJ,OK8.38TeJTbCTBO 


,IJ.n.!! npOH3BOJ!bHoro K HMeeN! 

8 9 
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J(g) (1-1<) r +C +f(A2 )+2)12 f , (A 2 )J dx +
2

00 Q) 00 

k} g~dX+(1-k) 1g2dx- k Jg2[(W+f(A2 )+21'2 f , dx 
-I:$) -00-00 

3~eCb nepBoe cnsrseMoe HeOTpHUSTenbHO B cHny neMMH 3.5. KpoMe Taro, 


Hsj;\~eTCi! > 0 , TSKoe, qTO 


ko max Ic:i +f )+2A
2
f' (A

2 
)/ ~ (1 C

2
/2. 


x 


noaTOMY OKOHqSTenbHO rronyqseM: 

.., (1 QO 


,T(g)'l \:1 g~ dx + 2 -1 dx} "gl/ ~ 

neMMS 3.6 ~OKa3SHS. 


OlleHHM Tenepb nocne~Hee CJISraeMOe B BblpaJlteHHH.!VIi! A I • Vh,feeT 


MeCTO 


1leMMs 3.7 

C~eCTBYeT orrpe~eneHH8i! He nonynpRMoj;\ s ? 0 HeOTplfUSTenbHSR 


¢YHK11Hi! L (s) TaKSR, qTO lim L(s) = 0, H cnpaBeAnHBO Hep8BeHCTBO 
S-fI'" +() 

2I J [f(A	 )-f«A+9a)2+ '(A2)-2(A+li3a)2fl«1'+9a)2)]dxl~ 
_oc 

~ lI ail ~ L( 	NaH q). 

J.!.OK8.3aTeJIbC'l'BO 

nO TeopeMe Bno~eHHi! C060JIeBa q Ic !: c 4 I/gl/ q ~JIR nKl60tl 


9 E: W~ (R1 
) , 1'~e >0. nonOllHM L(O)=O, 
 ,

.!VIf! nKl6oro s;> 0 

L(s)= sup sup I f ( 't' 2 • (,i)-f «'f+'f') 2) +2 (<f+'/') 2 fl <<tf+tf) 2) I 

l<ff~C4s A1<'l'(A2 


CSORCTBO 	 lim L(s)~O B~eKSeT H3 paBHOMepHotl HenpepbIBHOCTH 
s~+O 

(llyHKUIfR f , f' HS mv60M KOHeqHOM npOMeJKyTKe,H JIeMMS ~OK838Ha. 

neMM83.8 

"a 1/ q - HenpepblBH8f! l{JyHKUHR t • 


.lloK8.38TeJIbCTBO 


,llJIil npOlf3BOJIbHbIX t1 t2 HMeeM: 

10 

II a (. ,t1 q- I\a (. , ) II q = 

A(x+To (t1 J ,t 1 )-lu(.,t 1 )11I q-!l A It ),t -/ (·,t J! IIq.s2 2 2 

IiA{x+2b(t 1 )+7:olt2l,t1)-lu(.,t1li "q-IIA( (t2),t2)-lu(.,t2)I~q= 

(t	 ) ,t )-luA (t2),tzJ-lu(.,t1)lllq 2 2 ) I 1/ q 6. 

Illu(' ,t 1 )1 	 lu(' ,t 2 )\ II q 

OTClOA8 B CHJIY npm!3BOJIbHOCTI-1 t 1 t Z 1-1 npe.n,flOJlOllleHHj;\ 0 CBOj;\CTB8X 

pemeHIfR u(x,t) BblTeKSeT yTBe~eHHe JI8MMhI. 

Tenepb Bce 1'OTOBO ~nf! AOK838TelIbCTBa TCOpeMbl. 113 BbipallleHHR 

(3.2) 	AnR dI • JIeMM 3.6 H 3.7 BbiTeKaeT CJIe~lO~aR oueHKa: 

L\q:c, /lal12 - l/all 2 
L( Ilall ) (3.blq qq' 

nOJIOllHM H(s) L(s lIo JleMMe 3.'7 HaA~eTCR bj>o 
T8Koe. q'l'~ Anf! JII060ro sOl. s!:: l)1 CnpaBe,ll.JIHBO HepaB8HCTBO 

2 c 
H (s) ~ C 3/2s • 3S¢I-1Kcl-1pyeM nIo60e O2 t.. 01 H BOCnOJIb3Y8MCR 

JIeMMoi1 }.3. flo 3TOA JIeMMe Haf:!~eTcR 63 ~ ~2 TSKoe, qTO 

AI~ ~. b"2 npH Ifa/( I ,( 0, ' Icv </)
1 21 t=o 3'2 q t=o 

TOI')1,a B CHJIY neMMbl 3.8 H HepaBeHC'l'BS (3.el) OqeBH~O. 

/I q f 112 	 ( 3.6) 

,IJ,JIiI BC8X: t;; 0 • TeM CSMbIM ~OKR3aHO, q'l'O nail q~ 0 paBHOMepHO no 

t >0 npH II a 1/ ql t=o-'" 0 ,ICJ1(A+a)12It~o-+ O. ,llJIf! 

~OKa38TeJIbCTB8 aHaJIOI'H~HOrO YTBe~eHHH,ll)If! IWl (A+a) 12 ~OCTa-

TOQHO SSMeTIfTb, qTO 

cs:> 


O~IW,(A+a)1 .11-J(al-1Ja2[f(A2 ) '(A2 )-f(M9a)2)_ 


."., 


2 (A+9a) '((A+9a) dx""'O npH lIall q!t=o- 0 

1w1 (Mad 21 0 

TeM C8MHM 	 TeopeMR )1,OKS38H8. 

II 
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