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B eaKnHJ:IOBOM npocTpaHCTBe E n aaaaaa orpaauqeaHaR CBR3HaR o6naCTb 

0 c Kycoqao-rnaaKoll rpaauuell w • 

EyaeM non&aosaTbCR cneayiOIUHMH o6oaaaqeHHRMH: c 
00(0 l - npocTpaa

cTso 6eCKOHeqao J:IHcjlcjlepeHUKpyeMblX cjlyHKUHll Ha 0 - 38MblK8HHe o6naCTH 

0 ; C ; ({}) - npOCTpaHCTBO 6eCKOHeqao J:IHcjlcjlepeHUHpyeM-biX cjlyHKUHll, 06pa-

IUBIOIUHXCSI B Hynb BH9 HeKOTOpblX KOMnaKTHbiX MHOJK9CTB, COJ:IeplKSIUHXCSI B 

0 (J:IIISI K8lKJ:IOl! cjlyHKUHH CBOe MHOJK9CTBO); H a (0) - co6oneBCKOe npOCT

paHCTBO cjlyHKUHll Ha 0 , HMeiO IUHX CyMMHpyeMble C KB8/lp8TOM npOH3BOJ:I-
O oo 

Hble nOpSI/lKS s , C COOTB9TCTBYIOIUell MeTpHKoll; H r<Ol- 38Mb1K8HH9 Co(0) 

no MeTpHKe H 1(0) ; 
0 

H2,J0 ) • H 1 <0) n H 2 ( 0); 

3aaaHbl cjlopMan&ao caMoconpRJKeHHble snnanTaqecKne ancjlcjlepeauaan&Hble 

Bblp8JK9HHSI BTOpOI'O nOpSIJ:IK8 C nOCTOSIHHbiMH KOScjlcjlHUHeHT8MH: 
• 2 

n a u 
(ju= I -au 

k=l alk a X I a X k 

a> 0 

~u 
n a2

u 
-bu I b 

k=l lk a X I ax k 

OnpeaenaM onepaTopbr 

Aoe.c:(O).;Ju .. (lu t;. c;<Ol 

~ 00 <3 00 
B 0 • C 0 (0) .;J u .. .ou t;. C

0 
(0) • 

b > 0 (1;: ~. 

OnepaTopbl Ao H B0 , oqesuaao, nonoJKHTen&Ho onpeaeneHHble H CHM-

MeTpuqabre B L 2 (0 l • 06oaaaqaM qepea A H B ax caMoconpRJKeHHbre 

pacmupeHHR no <l>puapuxcy Ill, 

QqeBHJ:IHO, A 0 H B 0 KOMMYTHPYIOT, T,e, 

s 



A 
0 

B 
0 

u = B 0 A:0 u 

Am! KSlKAOI'O u G;;. C~(O) • HacToHmaSI pa6oTa nocaHmeHa HGy'leHHJO cne-

AYJOlllero aonpoca: KOI'Aa cHnbHO KOMMYTHPYJOT x) onepaTOpbi A H B • 
CAenaeM OJlHO saMe'laHHe. CornacHo H3BeCTHO~ TeopeMe nnHe~HO~ an-

re6phi /2/, MSTpHUbl (a lk ) ( b lk ) MOlKHO npHBSCTH OJlHOBpSMSHHO K JlHS-

cymecTByeT H8Bbip0li<Jl8HH851 MaTpHUS z T8K851 0 roHanbHOMY BHAY, T,e, 

'ITO z '(a ik) Z= (a k /) tk 

OT06pal!<aST o6naCTb 0 

z' ( b lk) z = I) ik = !0 npeo6pa30B8HH8 x'~Zx 

.Ha o6nacTb o' . nycTb 

T 1 L 
2

( Q) ;.;) u (I<) -> u < z - 1 
x ' > ~ u < x ' > (;;. L 2< n' > • 

V \ det Z \ 

OnepaTOP T OT06palKS9T B38HMH00JlH03H8'lHO H H30M8TpH'lHO 

L 2<0') , HeTpyAHO BHJleTb, 'ITO 

A 0 =T-!A~T -al 

rAe 

B = T- 1 B' T - b I 
0 0 

n a 2u 

A':C (Q')~u(x')_, lak---2 o o k=1 ax ,k 

B
0

: c:(O'l~u(x'l-+ l 
k=1 

a2
" 

ax , 2 

k 

MolKHO TSKlKe noKasaTb, 'ITO 

-1 "' 
A=T A'T-al 

-1 
B = T B 'T - b I , 

(i' u 

~-ll • 

L2(0l Ha 

(I) 

(2) 

I'Ae A', B' - pacmHpeHHH no cl>pHJlpHxcy onepaTopoa A~ H B~ • Hs (2) 

"' "' cne)lyeT, 'ITO onepaTOpbl A H B CHnbHO KOMMYTHpyiOT TOI'Jl8 H TOnbKO 

"' A' s' , TaKHM o6paaoM, .nocTa-
= "' Torna, Korna cHnblrt> KOMMYTIIPYJOT H 

TO'lHO 113Y'lHTb ycnOBHSI CHnbHO~ KOMMYTSUHII onepaTOpOB 
A' H B' 

HasoaeM o6nacTb 0' Heoco6eHHO~, ecnH oHa orpaHH'leHa, HMeeT 

KyCO'lHO-rnaAKYIO rpaHIIUY H BhtnyKna B H9KOTOp0~ OKpeCTHOCTH K8li<Jl0~ KOHH -

'!SCKO~ TO'lKH /3/, ecnH T8KOBbl9 HM9IOTC51, 

x) foaop51T, 'ITO onepaTOpbl CHnbHO KOMMYTHpyiOT, ecnH HX cneKTpanbHbiS 

CeMeliCTBS KOMMYTHpyiOT, 
4 

nyCTb MHOlKSCTBO KOatfltflHUHSHTOB a k H3 ( 1 ) pacnanaeTCSI Ha Cnenyro-

lllHS rpynnhi paBHbiX MSlKJlY C060ll K03<PtflHUH9HTOB, 

a,1=a,2= ... =a I P 

a I 1 =a 12 = .... m a I q 

ae1=ae2= ... =ae 

Koa<PtflHUH9HThl H3 pa3nH'!HhiX rpynn He paBHbl, nycTb 

(3) 

G 1 - aeoco6eaaa.11 

o6naCTb B p - MepHOM nonnpOCTpaHCTBe, HaT.RHyTOM Ha KOOpAHHaTHhiX OCSIX 

X • X ' .. ' X • AaanO,I'H'IHO G I ••• G e o6naCTH, COOTBSTCTBYIOlllHe 11 12 lp 

APYI'HM rpynnaM paBHbiX MSlKAY Co6ol!: K03tP$HUH9HTOB, 06paayeM UHnHHAp 

0'=G 1 xG 1 x ... xce 
(4) 

CnpaaeAnaaa cneAyJOl!la.ll: 

TeopeMa 1. Ecna o6nacTb 0' aeoco§eHHAS! a onepaTOphi A' JL B' ~ 
HO KOMMVTHPY!OT~ TO 0' - UHnHHAp BHAa (4). 

npelKAe 'ISM npHCTyn&Tb K AOKa3aTenbCTBy TeopeMbl AOKa>KeM OAJIY 

acnoMoraTenbJIYIO neMMY 1 

n eMMa, nycTb onepaTOpb1 A H B , Aei!:CTBYIOlllHe B L
2
(0), ......._, ca:

MOCOnp.R>KeHhl0 CHnhHo KOMMYTHPYJOT H D (A)= D (B) x) I EcnH OHH HMeJOT or

paHH'IeHHhie o6paTHhle, TO D (A 2 
) = D ( B 2 ) , 

JloKa3aTenbCTBO neMMbl, nycTb p.( ~ - HeKOTOpag Mepa PaAOHa Ha 

E 1 1 06ooHa'IHM 'lepea L J. E 1 , p. l I'Hnh6epToao npocTpaacTao acex H3Me-

PKMhiX tflyHKUHA: :(e) Ha E I C KOMnneKCHbiMB 3Ha'ISHH.IIMH
0 

AnSI KOTOpblX 

.. 2 
fl u<e>l dp.(e)<oo 

CO CKangpHbiM npOH3BSA8HH8M 

<:. ~ > = J::<e> :<e>dp.<e> 

TaK KaK A H B CHnbHO KOMMyTHpyJOT, TO no cneKTpanbHOll TeopeMe / 5 / 

cymecTayeT HeKoTopaSI Mepa P. , YHHTapaoe npeo6pa30BaHHe 

U : L 2 ( Q ) _. L 2 ( E I •P.) H tflYHKUHH f( e ) H g ( e> T8KHe, 'ITO 
x) 

l.fepea D(A) o6oaaaqaeM, KaK o6bi'IHO, o6nacTb onpeAeneHH.II onepaTopa A, 

5 



• -1 A 
A =U A U , 

rne 

-I 
B=ll "' B U 

A: L2 ( E 1 , I') ;;l ;,' ( .,f) -> I( .,f); ( .,fl <;;. L 2 1 E 1 •I' ) 

B : L 2 ( E I. I') :;J : (.; ) ... g (.;); (.;) 1;. L 2 (E I ·I' ). 

TaK KaK D(A) D (B ) 113 (5) enenyeT, ~To 

D(A) D (B ) • 

HMeeM 

D(~ l =I: 
A 2 A 2 

Jlul d!t<oo, fl!uldl'<ool 

flg:l
2
dl'< fl : I 2 

d 11 < oo 
... 
u : oo I • D (B) =l 

no yenoe11HM 'neMMbl orrepaTOpbl A-t 11 B-
1 

orrpeneneHbt aa seeM L " ( n). 
,\ I .. I • 

Torna, o~eSIIllHO, A- 11 B- . orrpelleneHbi aa seeM L 2( E 1 •I') , T.e. 

A 
-I 

l = l :: f I: I "' 2 
·o<A l2 d/l<oo, Jl-ul d/1< 00 I e 

{ 

= L 2 ( E, ·I') = l: : f I ; l
2

d/l<oo I 

LlnH ~-1 aaanor11~Ho. 

0Te10ll8 enel]yeT, ~TO 

Jl~ 12 d/1 <oo-> JI...L~ 1
2
d/l <oo) * 

{ 

" 
.. 

llnii,IIO)leTSBnS!Sl { u BMeeTO u IIMeeM 

"' 2 
,. 2 

fl!ul dl'<oo .....> flul d/1 < 00 

l13 (7) 11 (8) enenyeT, ~To 

x) 3aaK --> o5o3aaqaeT nor11~eeKoe enelleTSIIe. 

6 

(5) 

(6) 

(7) 

(8) 

"''! 

... 
f)( A) =I ... ... 2 

u : fl r u I d11 < oo 1 

11 aaanor11qao 

f)( H) = I "' " 2 
u: fl g u I "11 < oo I . 

Terrepb 113 (6) enenyeT eOOTHOWeHIIe 3KSIISaneHTHOCTII 

A 2 A 2 fl I u I d I' < .,. <..-:> f I g u I d /1 < 00 • 

(9) 

.. 
OolleTasnS!Sl B (9) SMeeTo ... "' rroenellOBaTenbao f u 11 g u , nony~S:eM 

eoOTSeTeTBeHHO 

"' 2 flruld/1< oo<-.> f I I g: 12 
d I' < oo, 

f I r ~~ .:' 12 
"11 < "" <=--> f I g2 ~ I 2 

t1 11 < "" • 

113 noenellHIIX llSYX eOOTHOWeHIIil SbiTeKSeT 

A 2 A 2 
fl £

2 
u I " 11 < oo ~., f I g 2 u I "11 < oo • 

( 10) 

11a (10) enellyeT, qTo 

DL~ 2 l=D(B 2 ), 
( 11) 

8 OTeiOl]S II ( 5) 

D(A 2 )eD(B 2 
), 

~To 11 Tpe5oeanoeb noKa3aTb, 

LlOK838TenbeTBO TeopeMbl 1. Tax KaK o5naeTb n· Heoeo5eHH8Sl, 

TO 113 pe3ynbT8TOS pa50T /3-4/ BbiTeKaeT, qTo 

D (A , ) = D ( B , ) = H2,0 ( n , ) = I u : u 1;. H 2 ( n , ) . u I w e 0 I . 
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I 

!13 ycnoa11li TeopeMhi 11 1!3 neMMhi nonyqaeM 

( 

I 
D(;' 2 l~D <i3'

2
l, (12 ) 

Qqeal!l:tHO, 

~ 2 AS s:=s 
D(A' l=lu: ut;. H

2
,

0
(n'l,A'u t;.H 2 (n'l, A'ulwgOl 

( 13) 
"' D(B' l={u:ut;.H 

0
<0'l,But;.H (Q')B'ulw=Ol. 

2. 2 

.. , I "' 
nycTb u .;. H 4 • 3aTII!ill9M ycnOBHSI A u w .. o ' B , u I w cO B TIOK8TibHblX 

.g 

KOOpt:ti!H8T8X H8 rroaepXHOCTII W , 8 OKpeCTHOCTII HeKOTOporo I'JlBI:tKOI'O 

KYCK8 Wt 
llOBepXHOCTII W BB91:t9M CI!CT9MY Kpi!BOTII!Heli:HblX KOOpl:ti!H8T 

.;, .. .;t<xt•'''xn 

en :~~,e n (X t '"' •' X n ) ' 

TBK, 'IT06bl W t 38.UaaanoCb ypaBH9HII9M e t"' 0 • 

B HOBblX KOOp.UI!HaTaX (j' u H ~'u llpHHHMSIOT BHI:t! r 2 

(j'u., I a
2

u i ak ~ ~+ i ~I a ~ 
J,f,.t ael aeek=l axk axk 1"'1 ael k•l k ax: 

. 2 

n a 2u n ael aef n a u n a e I 
·~' u • I I--+ :i --I-

j,f,.t aelaetk•iaxk axk 1- ael k=l ax
2
k 

Tax xax ulw1 •0 , TO BCe npOR3BO!lH~e u rro e 2 ... en o6pamaiOTCH 

• 
a syn& Ha rpaHaue, a ycnoa&H A 'u I w 1 ,.o H B 'o/w1 .0 npHH&Ma!OT BH!l 

2 

D a 2u D ae aee au n ael 
[I. . I ak--1

- -+-I a ~] • 0 (14 ) 
f.t aelaef ... I axk axk ae1 Ioocl k i}xk W 1 

[I a'u }: ~ .!.i!-_·+ ~}: a

2

et 1 .. o. (15) 
1\.1 ae I aef Ioocl a X k a X k ae I kml a X: WI if 

/I 
I~ 

t. 

:' )I 
.•. 

8 

nycTb . n I - no.ao6naCTb n' C rpaHHUeli: an 1 TaKaS!, 'ITO W, n an 1 a WI 

8 
06o3Ha'IHM 'lepe3 n I MHO>K9CTBO TO'IeK n I , paCCTOSIHHe ltOTOpbtX 

l:tO an I \w I He M9Hbill9 8 , nycTb W~ =W n an8
1 C WI , 803bM9M 

n $yHKUHit cpk(e')=cpk(e 2 , .. , en)<;.C"'tw1)(k=l, • .nlo6patUaiOIURXCSI B Hyn& BHe 

W ~ H TSKIIX, 'ITO Ha W f 

acp
1 

acp 
- I ae 2 • •• • --ae- <P1 

n 

..!:!:..L ac~> 2 1 ae2 ... ~ cp2 {.0 (16) 
n 

0 0 •••• 0 0 0 ••• 0 •• 0 0 ••••• 0 • 

acpn acp n ar-·" .-1:-
c, 2 a., n 

cp n • 

nycTb 

-1 n let n acpk 
"' <f').. . . 

k n aes 2 
I +I-

[ <Pkkal~ f.2 ae e 
I<-> 

~tas a "t 

n aes aee' 
I -----1. 
kal a,.k ax k 

nocTpOHM Tenepb WHKUHH v k ( X) .;. H 4 <n ,> ' y.aoaneTBOpSIIOIURe COOTHo-

IU9HHSIM 

vk/ w 1 aO, 
·a.., a'.., 
--!-!(1)1 •·<P<e'>, -T-Iw 1 ·.Pk<e'> ae, k ae, 

8 
B o6pawaiOIUBecB B lfYnb BHe 0 l , npo.llOIDKBM V k ( x ) syneM ~a BC~i!l 

0 • B nony'leH&yiO. $)'HKilBIO o603Ha'IBM o k (it ) , O"'eBBllHO, · u k c; H 4 ( 0), 

uk/w- 0 • KpoMe TOro, D k ynoaneTBOpBIOT .COOTHOweHBIO (15) 118 w l 

B o6pamaJOTCB B syn& a6nB3B OCT8n&HOI 'ICaCTB rpaHRilhl w Tax, 'ITO 
•. , 2 

B • ak I w • o • H3 cxaaaHHoro cne.ayeT1 'ITO u k c;. D ( B ) • Ho Tor.aa 

akc;.o(A.IIls, 3Ha"'BT, ak y.aoaneT&OpBeT TaJOKe (14), H3· (16) cne.ay-

8 . 
8T, 'ITO J;lJlSI JtalKJlOI TO"'ItB W l B81tTOphl· D + 1 - Mepsoro npocTpaHCTB8 

., ' .a u k a ak 
·x <e'>·<-.-· 

k ae' ae ae c, l l 2 

I a ak auk 

-:a~~ae: 
) , k•l, .. ,n 

naselso He3aBBCHM~. CooTHoweHBSI (14) B (15) 03Ha"'aiOT, 'ITO B aeKTOPhl 

X k opToroHan&H~ aeKTopaM 

9 



~~I n a~ I a~n 
-, .. ,Iak--, 

n a~ I 
,, ( ~' ) • ( l: a k -

2 
n a~ 
l: --.!...) ~ooo1 ax k ax k .... ~ ax k ax k k•l ax 2 

k 

n a~l a~ I 
fl(~') .. ( l:--

k=l axk ax k 

2 
n a~. a~" n a~. 
l: --. l: -::--r ). 

.._I ax k ax k>ol ax k 

Ha aToro cneayeT, 'ITO 11(~') K p(~') xonnaaeapHht anSI KalKaolt TO'IKK 
8 

8 
W I, 3Ha'IKT1 cyweCTByeT tflyHKUKS! K (x) , 

x c;. w 1 TaKaS!, 'ITO 

n 

[ l: (a k - K (x ) ) 
kal 

0603Ha'IHM 

a~~ 

axk 
a~e 

ax k 
1 8 "'0, f• I , •• , n • 

WI 

a~~ 
P ( x) .. ( ak - K ( x)) --

( 17) 

k ax k 
ll8) 

CooTaoweHHS! (17) npHHHMa~T san 

n a~e 
[ l: p (X) -1 8 -0, e .. I .... n • 

k=l k a X k WI ( 19) 

Eea orpaHK'IeHHS! o6wHOCTH MOlKHO npennonolKKTb, 'ITO ypasaeaHe ~ 
1 

(x) ., 0 

paapeweao OTHOCHTenbao HeKoTop.olt K3 nepeMeHHhiX x 
1 

•··· x" 
, Ha-

llPKMep, OTHOCHTenbHO x It ( KHaeKC i I KaK B ( 3)), Toraa 

rae 

t.{aCTH w8 
I 

~ (x),.x
1 

_,( x'), 
I I (20) 

, ( X • • 'X ) • X a: X I '" •' X I 1-1 11+ 1 ' n 

rpaHHUbl W 8 COOTBeTCTByeT HeKOTopaS! o6naCTb 0 1 Ha KOOp-

aKH8THOlt rHnepnnOCKOCTH, OpToroaanbHOlt OCH x 
11 • EcnH x' c;.o~ , To 

10 

qepea M(x') 6yaeM o6oaHa'laTb TO'IKY (x 1 , • .,x 1_ 1 , '(x'l,.xl+l"''xn)c;.w~ 
Ha (19) H (20) npH f "' I nony'laeM 

a, 
P

1 
(M(x '))- l: P (M(x ')) 

I k=1 k cJxk 
k,; I I 

npH f ,; i 1 0603Ha'IHM 

11 e < x , > = ~ r < M < x 'n. x ' c;. 

AHtPtflepeHUHpyS!, nony'!aeM npH k f. i 1 

a1Je a~ e a~e a' 

8 
01 

ax k 
.. --- + ax k 

-a-,- ax-;- . 
It 

= o. (21) 

a~ e 
OnpenenHM oTc~na -;r;- K noncTaBHM nony'leHHOe BhlpalKeHHe B ( 19). no-

ny'IHM, 'ITO )lnS! x 
1

.;;. 0~ 

a1Je 
l: P (M(x '))--

lcoj1 k a 
kfOit xk 

a~y n a, a~e 
--- ~ P(M(x ')) --+P (M(x ')) ---:0. a X kzl k a X I I a X 

I 1 k,;l 
1 

k I 1 

(22) 

Ha (21) K (22) cnenyeT 

a1Jy 8 r,; ; (23) l: P (M(x ')) --- =0, x'<;. 0 
kat k ax , 

k,; I I k 

Cl>yHKUHH 7J f(x '), f = l, .. , n , f f. i I tflyaxuHoaanbHO HeaasHCKMhl, TaKHM 

o6pa30M
1 

nH!IeHHOe ypaBHeHHe C 'ISCTHbiMK npOH3BOJlHhlMII nepsoro nopHnKa 

(23) !!MeeT n -1 tPYHKUHOHanbHO aeaaBHCHMhiX peweHHli. Ha aToro cneny-

eT /6/, 'ITO see K03tfltflHUI!eHThl ypaBHeHHS! paBHhl Hymo, T,e. 

Pk(M(x')),.O, kcl, •• ,n, kf.i 1 , c;_ 0 I (24) 

Ha (21) 11 (24) cnenyeT, 'ITO 11 

P
11

(M(x'll=0 X 'I;. 0 I (25) 

11 



ae 
H3 OBJH (25), Y'IHTbraaR -a-'-· x,, H ( 3), nony'IaeM 

Toraa npH 

K ( x ') • a 
1 I 

k 1: it ' •• ' i p 

ae 
--

1
- (M(x ')) 

ax k 

-a. a ···=a. 
2 p 

H3 (18) 11 (24) cneayeT 

.o, x'~ot, 

T.e. 
8 w, 

el He 3aBHCHT OT xk 11pH k"' i 1, •.•• ip • TaKHM o6pa3oM, 

eCTb KYCOK UHnHHilPH'IeCKOH 110BepXHOCTH 

e J (X , X , • •, X ) D 0. 'a 12 I P (26) 

HTaK, Mbl nony'IHnH, 'ITO rpaHHDa o6nacTH 

'IeCKHX noaepxHocTeA BHila (26). Tax KaK 

n· COCTOHT H3 KYCKOB UHnHHilpH-

o6naCTb 0' HeOC06eHHaR, TO 

H3 aToro cneayeT yTaep)I(JleHHe TeopeMbl. TeopeMa llOKa3aHa. 

HeTPYilHO llOKa3aTb o6paTHYIO TeopeMy 2; EcnH n· - UHnHHAPHqeCKaR .. , .. 
o6naCTb BHga ( 4), TO onepaTOpb! A H B, CH!!b&O XOMMVTHQYJ9T. 

Ll 0 K a 3 a Ten b C T B o. nycTb u I ( X I , • •, X I ) , p. • I , 2 • •• - fiOnHb!H 
p. I P 2 2 

Ha6op co6CTBeHHbiX <jlyHKUHA onepaTopa nannaca ~ • _1_ + ••• + _.2__ 
I ax 2 ax 2 

1 1 1P 
a o6nacTH G 1 c eyneBb!MH ycnoBH.!IMH LlHpHxne Ha rpaHHue. AKanorH'IHO 

u
1 

(x , •• ,x l, .. ,uf (x 0 , •• ,x 0 l,11 , •• ,u.I,2, ••• Toraa<jlyHXUHH 
II J I J Q CT L I <r 

I ·· J f · 
U II ( X) • U (xI , ••, X )u (X , • ,, X ) • • • U (X 

0 
, ••, X n ) 

p. •• CT p. J I p II j I I q CT L I <r 

~t.v, .... ;a. I ,2, •• 

o6pa3yJOT nonHyJO CHCTeMy co6CTBeHHb!X WHKUHA, o6w11x an.11 onepaTopos 

A' H B' . lleACTBHTen&HO u (x)~ H
2 

<O'l 
1 

Tax. Kax 

I 
u 

p. 

ll"··· u 

u 1 t;H <c l ... u f~ H
2

CG
0 

l. 
II 2 J CT < 

I 
u p. c;. H 2 ( G 1 ), 

<l>yHKUHH u ( x) 
J f p. ... CT 

uv • •• ua 

o6pawaJOTC.!I B eyn& Ka rpaKHUe n , T8K 

o6paWaiOTC.!I B Kyn& Ha I'p8HHUaX1 COOTBeTCTB8HHO, 

xax 
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C n en c T B He: Ha nnocxocTH enHHCTBeHHbte o6;wc1·n c Kyco'!Ho-rnanxoli rpa-

HHUell, nnH KOTOpblX on epa Tophi A ' H B' cnnhHO KOMMYTHPY~T, SJBilSI~TCSJ 
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BOpHble 06Cyll<AeHHSI, 

n n T e p a T y p a 

1. K. Mope H. ~eTOilbl rnnb6epTOBa npocTpaHCTBa. HanaTellbCTBO "MHp'. 

Mocxea, 1965. 

2. <I>.P. faHTMaxep. TeopHSI MaTpnu. HanaTellbCTBO "Hayxa", MocKea, 1967, 

llllll 31lllHflTH'l9CKHX ypaBHeHHll B 06-3. B.A. KoHApaTbeB. KpaeBbte aana'lH 

nacTSIX c KOHH'IeCKHMH HllH yrnoBhiMH TO'IKSMH. Tpynhr Mocx. MaTeM. 

o-ea, T • 16, 1967 • 

4. H.W. EapMaH, r.E. Cxeopuoe. 0 KBanpaTH'lHOll cyMMHpyeMoCTH cTapmnx 

rrpOH3BOilHbiX pemeHHSI aana'IH llnpwxne B o6nacTH 

rpaaaueft. HaaecTHSI BbiCI!lHX yqe6HbiX aaaeneHali. 

1962. 

C KyCO'lHO-I'IlllllKOii 

MaTeMaTHKil N95 (30), 

5. n. Eepc, <1>. llli(OH, M. WexTep. YpaBHeHHSl c qaCTHb!MH rrpo1!3BOilHblMH. 

HanaTellhCTBO "Mnp", MocKBa, 1966. 

6. 3, KaMKe, CnpaBO'IHHK no nncjl, y-SJM B qaCTHbiX rrpoaaBOilHhiX rrepaoro 

rropSlllKa. HanaTellhCTBO 'Hayxa", MoCKfla, 1966. 

7. H.l1. Axneaep, H.M. rna3MaH. TeopHSl llHHeliHblX onepaTOpOB B t'nnb6ep

TOBOM npocTpaJiCTBe. HanaTenbCTBO 'Hayxa', MocKea, 1966. 

PyKonncb nocTynnna a nanaTenbcKull oTnen 

6 SJHeapSI 1969 rona. 

15 


