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· Ill 
B uacToSimeti cTaTbe o6o6maroTCSI ueKoTopbxe pe3ynbTaTbi pa6oTbi - • 

ByAeM nonb3oBaTbCSI cneAyromnMn o6o3Ha'ICHHSIMH: En - BemecT-

BeHHOe n -Mepuoe 8BKnllADBO .npoCTpaHCTBO C TO'IK8Mll ·x =(X , •• ,X ); j 1 n 

n - o6naCTb B En c rpaunueti .q n ; p ~ (0) - npocTpaHCTBO 6eCKO-

He'IHO_ AH4J4JepeHUllpyeMbiX 4JyHKUllH1 o6pamaromHXC5I B Hynb BHe HeKOTOpb!X 

.KOMIT8KTHbiX MHOllieCTB, COAepmamHXCSI B {} (Ami K8lliAOH ¢yHKUllll CBOe 

MJI0)!{6CTBO); H 3 ( n) - co6oneBCKOe npocTpaHCTBO . ¢yHKUllH ua n 
HMeiOmllX CyMMllpyeMb!e C KB8Ap8TOM 

121 0 
BeTCTByrometi MeTpllKOH H,. ( 0) 

131 0 . . 

H,.(n) • KaK ll3BecTuo H 3 < n) 

npOll3BOAHhl6 nopHAKa S 

- 38Mb!K8Hlle · C~ ( 0) 

1 C COOT-

no MeTpnKe 

COBITaAaeT C COBOKyiTHOCTbiO TeX 

4JyHKUllH u ll3 H.,(O)' AnSI KOTOpb!X ua an auuynnpyiOTCSI npoll3BOAHb!e 

aku 
k , k=O, ... , s-1 , rAe Y -uopManb K an 

av TiycTb A ll B - ¢opManbHO caMoconpSimeHHb!e AH¢<lJepeuunanbHb!e 

B·bxpameHHSI B E'n nopSIAKa 2m c nocToSIHHbiMll BemecTBeHHb!Mll Koa¢¢nuneu-

'ITO 38A8'18 

m-1 
a u 

Bu=f, u(an 
' . • 
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' ( /2/) IIMeeT eniiHCTBeHHoe pellleHIIe B CMhicne Co6oneBa rrpii mo6oM 

f c;;. L2(0). 06o3Ha'IIIM qepe3 B _1 onepaTop, cTaBmrmii a cooTBeTCTBne Ka)l{-

1 
JlOMY f (; L 2 ( n) COOTBeTCTByroruee pellleHne 38Jl8 'III ( 1). 

EyneM II3y'IaTh 911eKTP omipaTopa 

T:H2m( 0) .;J u .. B_ 1 Au . 

lloKa)l{eM cnenyromse yTBep)KJleHIIe: 

0 

TeopeMa, Ecnii n - 3lllll!Il~OIIO, TO cymecTByeT 110liH8SI B H m(O) 

CIICTeMa co6cTBeHHhiX <byHKUIIii orrepaTopa T , SIBliSIIO!IliiXCSI rroniiHOMBMII, 

lloKa3aTellhCTBO, nycTb BQ IIMeeT ypaBHeHIIe w(x) =: 0, rne w ( x) -no-. 

lll!HOM BTOpoii CTerreHII, 3HaK w (X) Bb!61IpaeM TaK, 'IT06b! BHYTPII n 
6blll0 W (X) > 0 • 06o3H8'IIIM qepe3 Il r 11pOCT.p8HCTBO IlOliiiHOMOB n 

rrepeMeHHhiX II .cTerreHII1 He rrpeBbilllaromeii r ~ 

HOCTh, BBe)leM B Il ·r CK8liS!pHoe • 11pOII3BeneHIIe 

nycTb 

<p,q >.; f p{x)q(x)wm(x)dx, 
n 

p,q4: Il,. 

N - ero pa3Mep-. 

" nycTh A II B · - orrepaTopbi B Ilr • orrpenenSieMbie cnenyro!IliiM 

o6pa3oM: 

"' m A:Il,~p ... A{w p)(;Il, 
( 2) 

" TI,:;. p ... B (w m·p) c;;. n •. B 

" OrrepaTopbi A n " B CIIMMeTpii'IHhi. AeiicTBIITellhH0 0 

._., 

~ m m 
< 1\ p' q > = d A ·( w p ) q w d X • 

I1HTerpnpySI no qacTSIM II y'IIIThiBaSI, 'ITO 
( 

A- caMocorrpSI)I{eHHoe Bbipa)l{eHne 

·_.-..,.-;. 
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H 'ITO HHTerpanbi ITO a fl 
w(x)=O, rrony'IHM 

o6paiUaJOTCSI B Hynh, T8K K8K Ha rpaHHUe 

" A nanorH'lHO .nnH orrepaTopa B 

OrrepaTop B rrono~HTenen, 8To cne.nyeT H3 oueHKH 

r.ne II II m - HOpMa B rrpocTpaHCTBe H m /3/ 
lloKa~eM (3.) (eM, , 

rn, · III , § l). DycTh 

B = I b 
Ia I= 2m 

a==(a , ... ,a 
I n ) ' 

Da aD a'··· Dan 
' I n 

Da 
a 

Ia I =a 

DJ 

+ ... +a 
I n 

a 
ax 

J 

TaK KaK 
/3/ 

B - annHIITH'l~CKoe Bb!pa~enue, TO MO~Ho rrpe.nrrono~HTb 

'ITO 
m n 

( 1) "<' b t:· a ( "<' t:2) m > r "<' ( t: a ) 2, 

- lal ="'.2m a<, ' ~ f J--"'t <, < "' <, j - = lal=m. 
~=(~ 1 , ••• ,~0 )~ En• 

YcTaHOBHM cHa'lana nepaBeHCTBO {3), Kor.na B HeM BMecTo wmp .. 
rro,ncTaBHM <j:JyHKUHio ut.;C ~ ( il ) . 06o3H8'l85I 'lepe3 . f o6pa3 !Pypbe <j:JyHK-

UHH f H rronhsyHCb paBeHCTBOM DapceBa~H, rronyqaeM: 

.• 

(. 
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s=::s m . ~ 2 
(Bu,u)=(Bu,u)=J(-1) ( I ba~a)lu(~)l d(:~ 

~ ~=~ -

> e f(I (~a) 2 ) I'U(~I 2 d~ =E I f l~au(~'l 2 d(: .. 
= E Jal=m lal=m En 

n . 
(4) 

~ a 2 2 
=c I JI(Dau )(~)l 2 d~=e I liD ul! 0 ·~ Cllullm· 

lal=m En . lal=ni 

' 
BepHeMCSI T~rrepb K rronHHOMy w m p 

m ·0 
• T aK KaK w . p I;; H m ' 

TO MO)KHO IIOCTpOiiTb 'rrocnenoBaTenbHOCTb U k r;. C ~ (f!) . 1 TaK 'ITO 

U k ... wm p B Hm • TaK KaK Bee rrpoH3BonHhie ljlynKunll: uk 
m 

ll w p 

no !IOpSinKa m -1 BKniO'IHTenbHO 8HHynnpyiOTCSI Ha an 1 TOillHTerpnpySI. 

IIO 'I8CTSIM1 rronyqaeM 

a {3 
(Bu ,u ) .. I (f.{3D u ,D u ) ... 

k k lal.lf31::;m a,. k k 

-+ I (fa {3D a(wm p),D {3(wm p)) =-(B(wm p ), wm p). 
lal,lf31 ::;m ' 

3necb fa' {3 - HeKOTOpbie IIOCTOSIHHbie KOS!jlljJHUlleHTbi. QqeBHnHo T8K)Ke 1 

'ITO 

·-..... -. 
II u k II ... II w m P II m m .--..., 

. TaK KaK oueHKa ( 4) nMeeT MeCTC? nnSI · · u ~ , To oHa crrpaBenmma 

n nnSI wm p • TaKHM o6pasoM, HepaBeHcTBO (3) noKa3aHo. 
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11TaK, .B KOH9"1HOMepHoM 9BKnMJlOBOM rrpocTpaHCTBe II, Jl9ii:CTBY!OT 

" B, ·rrpn aToM orrepaTop CIIMM9Tpii"!Hbl9 orrepaTOpbl 
" A II 

" B rrono:>KIITenea. 

/4/ 
IlpiiM9HSIH "H3B9CTHY!O H3. mmeii:aoii_ anre6pbl TeopeMy 0 I1piiB9Jl9HIIII 

JlBYX KB8JlpaTII"'HbiX ¢opM K o6meMy K8HOHII"!9CKOMY 6a3MCY1 rrbnyqaeM, "'TO 

cymecTByeT N "'HCen .\1 ' •• ' .\ N II N niiHeii:HO H938BIICIIMblX rronH-. 

HOMOB 1T 1 , •• , 1T N , ynoBneTBOpSII01IliiX paBeHcTBY 

-....._. 
A1T -:._.\.ll1T· =0, ]. =l, .. ,N. 

J J - J . 

( 5) 

·- ... ~· 

MO:>KHO Bbi6paTb T8K 1 "'T06bi Bbii10nHSiniiCb COOTHOlll9HIISI 

" < B 1T I 1Tj > = 0 ll ' i 'j = 1' .• ' N • 

DonMHOMbl a 
j 

m .. cu 6yJlyT C06CTB9HHbiMII ¢yHKUMSIMII_OI1epaTopa 

" " 
lleiicTBIITenhH0 1 rroncTaBnSISI A II B II3 (2) B (5) 1 rronyqaeM: 

Aa -.\ Ba · ... o. 
I l l 

TaK KaK a
1 

ynoBneTBopSIIOT KpaeBbiM ycnoBIISIM 3aJla"'M ( 1) 1 TO 

B B a ,.a . 
-1 j 

Terreph
1 

rrpiiMeHSISI orrepaTop B _1 K paBeHCTBY ( 7) 1 rronyqaeM: 

x/ 
· CoqTHollleHMR. (6) naroT 

Ta -.\ a = 0. 
j j j 

( 6) 

T. 

(7) 

( 8) 

x/ CooTHollleHIISI ·( 8) MO:>KHO paccMaTpiiBaTh 1 . KaK opToHopMIIpoBaHHOCTh 

a 
1 

· B "B - Me'fpiiKe"( 
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06o3HB'IIIM ttepe3 
';::; -· . I 

MHOllieCTBO co6c'i'BeHHbiX cpyHKUIIti orrepa-

Topa T B rrpocTpaHCTBe n,-. nerKO BII.lleTb; 'ITO eCJIII r 1·< r 2 ' 

" " j" 
TO n r 1 cn,2 II orrepaTOpbl A II B ami rrpocTpaHCTBa nr coBrrana- . 

2 

lOT Ha ll,
1 

C COOTBeTCTBYIOIIIIIMII orrepaTopaMII UJISI ll, • Cne_nc) .... 
. . I 

BaTeJibH0 1 '=· c sr 
- r 1 2 

• ITyCTb 

00 

E =-· u :S: 
r=l r 

IToKa)l{eM, ttTO 
0 

E - IlOJIHBSI CIICTeMa B Hm • MHollieCTBO IlOJIIIHOMOB 

m 
BIIaa w p , rne p - IlOJlllHOM CTelleHII He BbJIIIe r. , 'o6pa3yeT 

JIHHetiaoe npocTpaHCTBO pa3MepaocTH- N 1 II TBK KBK llOJIIIHOMbl U I · 

SIBJISIIOTCSI N JIIIHetiHO He38BIICIIMb!MII BElKTOp8MII 9TOI'O IlpOCTp8HCTBa 1• 

TO JII060ti IlOJIIIHOM BII.ll8 W mp MOlliHO npencTBBIITb JliiHetiHOti KOM6IIH8UI1e~ 

llOJIIIHOMOB Il3 E • ITycTb u ~ c~ (0)~ <t>yHKUlllO u MO)I{HO annpoKCl!MIIpOBBTb; 

paBHOMepHO BMeCTe C mo6hiMII Ilp0113BOllHbiMII llOpSIJ.lKB MeHbiiie m IlOJlli-

HOMBMH· BIIaa wm p c mo6oti TO_'IHOCTbiO •. lletiCTBIITeJibHO, . u / w m ~ C~(O), .. · 

II 3H8'IIIT1 cymecTByeT IlOJIHHOM p T8KOti 1 'ITO 

IDa ( ~ - p) I <c , I a I ~ m -1 
w 

H eTpyaao BII.lleTb, ttTo H3 ( 9) en en yeT 

IDa(u-wnp)I<Cc' X~ n, 

( 9) 

rne C - HeKOTOpaSI KOHCT8HT8 1 3aBIICSIIII8SI OT. w • llocTaTO'IHO UOK838Th, 

'ITO Il3 

' ..... 

~~-p l<c II 
w 

. ....., 

1-a- _u_ axj(wm-p)l<c 
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cneayeT 

Jlanbllie IIMeeM 

II 1-a- (u-cump)I<Ct. ax 
m 

ecnii M "' max cu 
x.c; n 

I u- cump I < M ( 

·- ... ~. 

j 

TO, O"!eBII!tHOt 

- I a < u I 1 I a m u aw m t> - --p) =- -(u-cu p)-(- -p)-- I 
axj cum cu axj cum a xj . 

Ecnii M "' max I ~ I , 
l x<;;;.O axl 

To II3 (10) II (11) cneayeT 

!L(u-cump)l < (~1+Ml )t, 
axj 

"'TO II Tpe6oaanocb !lOKa3aTb. 

( 11) 

113 !lOK838HHoro cneayeT, "'TO u <;;;. Co
00

( n ) MO)!{HO arrrrpoKCIIMIIpOBaTb 

c mo6oti: TO"'HOCTb!O noniiHoMaMli BII!ta cum p B MeTpnKe Hm . TaK KaK 
0 

Hm ( n) 51Bn51eTC51 38MbiK8HIIeM c;(n) IIO M!TPIIKe H m.' TO 3H8"'IIT, ."'TO nJ06yJO 
0 

~YHKUIIIO II3 Hm. Mo)!mo arrrrpoKCIIMIIpoBaTb B MeTpiiKe Hm rroniiHo-

M8MII Toeo niiHeti:HbiMII KOM6IIH8UIIHMII IIOniiHOMOB II3 -~, S , a 9TO 

03Ha"!aeT, "'TO CIICTeMa S . IIOnHa B 11m 
TeopeMa aoKasaaa. 
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PyKOIIHCb IIOCTyrrnna ~ H3):(aTenbCKHfi OT!len 

3 ceHTHOPH 19a9 roaa. 
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