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PaccMATpHBaeTCSI aaAa'la c HA'IAJ!hBbiMI AABBbiNII : 

I I -•+1 0 - D 

A ful+f -~~~~.A f u J+ f 1!1 <. k 'i "' & 

( 1) 

0 
A f -MaTplll1b1 c nocToBB:BbiNH xosc1>4JIIl1BeaTaNH paaMepaocTH ( q ,q) 

BeiTOp c xoMnoaeaTaMH u 
1 

( p). 

11ccneAyeTCH yCTOII'IHBOCTh B psBBOMepaol! M9TpH:tte, B C. 

OnpeAeneaxe 1. 3aAa'la (1) ycTOii'IHBa B C 1 ecna panaoMepao no n BblnonaHeT-

csr cooTaomeaae 

3A9Ch H BH)f{e C , C I , o2 - nonO>KHTenhHhl9 H He 3SBHCSIT OT D • flocne npeo6pS30BaHHSI 

3aQS'IS (1) npHB:HMS9T BHA: 

-n ,. 

I-; •• -1 
I I 

{(A I (z)) -l l (z) In y 0 - c" (z);o . 

3SM9THM0 'ITO SJJ9M9RTSMH XSpa:ttTepHCTH'I9CltOl! MATpll!1b1 C ( Z) SIBnSIIOTCSI OTROW9RHH 

NBOro'lneaoB, 

I • llnsr TOro 'IT06bl CHCTeMa ( I) 6~>~na ycToii'IHBa B C , aeo6xoAHMo H Aoc-

TSTO'IH00 'IT06bt pSBHOMepHO no D B f
1 6h!nH orpaHH'IeRbl Koa<jlcjJanHeRTbl <l>yp&e n -oil 

cTeneaa x.apa:ttTepHcTH'IecKol! MSTPIII1hl C(z) , a HMeaao, ecnx 

3 



TO H80t5XOilHMO H llOeTSTO'lHO, 'lTOt'ibl p8BHOM9pHO ITO D BbliTOJIHHJIOeb eOOTHOII19HRa· 

D 

sup I I r l ( p ' r ) I < 
I~ P 'r~<> j -

c • 

nopHilOK poeTS ~yBKITHR fpHHS 

TH 381l8'1H ( 1) B C; 

r; B M9TpHK8 e. X8p81<T8pR3Y8T eTeneHb aeyeTOA'UIBOe-

sop 

I ::>o,r$q 

D D 0 
I I r l ( p 'r) I - 0 8011 ( e;p I• l (p) I SOJ> l•l ( p) IL 
l h Co> I <.a l~p '£,q, l l::';o$q,l 

noK838T 9JibeTBO MO~HO noeMOTp9Tb B 
Ill 

Taxau o t5pasoM, nna y cTpo A'IRBOCTR B C xax MHRRMYM aeot5xonaMo, 'lTOt'ibt xapax-re-

pHCTR'19CK8H M8TpRI18 C ( Z) . 6wna onpeneneaa BO scex TO'll<ax enaRR'laoll oxpyJKROCTH 1•1•1, 
KOTOpyJO Mbl 0603H&'IRM qepe3 D 1 • Haxaxax AOIIOJIRHTeJibRhiX orpaaaqeRRA a a C (a) ae 

H81tn8.llbiB8eTCSI : C ( z) - npOR3BO/!IoRall Ma'l'pRII8 0 9JI9MeRT8MR I<OTOpoll HBJIHIOTCB OTROme-

HHSI MHOroqneHOB. 

0eHOBHbl9 pesyJibTSTbl MO~HO C~pMyJIRpOBSTb B BHne CJI91lYIOII19ll TeopeMbl. 

T e 0 p e M a. nna TOro 'IT06b! CHCT9M8 ( 1) 6b!JI8 y cTOil'lRBa B C , a eo6XOJlRMO R JlOCTS-

TO'IHO, qT06bJ 

1. CacTeMa ( 1) t5wna ycrollqaaa B L 2 (T.e. xapaxTepacTR'lecxaJI MSTpHila C(z) 
121 

non~aa ynosneTBOPHTb ycnoBRHM B.$1. Ypua ); 

2. Bee co6cTaeaable sRa'leaaa xapaxTepRCTH'lecxoA MSTpRIIbl YAOBJieTBopana aeo6xo-

llHMOMY H llOCTSTO'IHOMy ycJIOBRJO YCTOii'IHBOCTH B C , C~pMyJIHpOBSRROMy llJIH X8p81<Te-

f1,31 
pHCTH'leCKOA ~YRKI!HR B CJiyqae OllHOrO ypaBReRRH • 

nns< YCTOA'lHBhiX B L 2 CHCTGM ITOJiy'leHbl TO'IIIbl& 110 nopRilKY B f 1 OII8RI<H pOCTS 

~yBKIIHH fpaaa, 

Halite M bi yTo'IHHeM ~TOPYIO 'lSCTb -reopeMw, !IpHBOnHM noxasaTen&cTBo, naeM npaMe-

pb! CHCTeM, ycTOA'U!Bb!X B 

H8 MROrOCJIOARbiX CXeMSX. 

L 2 , ao aeycroli'IBBb!X a C R I<OpoTI<O OCT8H8BJIBB8&MCR 

Heot5xonHMOCTb ycroli'IHBOCTR B L 2 llJIB yCTOl!'IHBOCTR B C cnenyeT I3 oneaxa : 

a 1 a I 
~ lr1 (p,r) I > M f 1r 

1 
(p,rl I 

• ll 

'iepe3 rl (j>,r) Ot503R8'19Hbl M&MeRTbl M&TpRI!bl rl 0 8 M RNeeT CJI91lYIOII188 3ll8'19RR& : 

4 

.. 

~ 

M ~~ 

0IUIJO( R3 yeJIOBRl! yeT 

Hbl8 3R8'19HRH X8p81<TepReTJ 

T H xax aneM&aTaMB H!IJISIIO' 

D 1 , eot5cTBeaawe saa'lt 

141 
MR ITOJIJOCOB 88 D1 • C 

noe cot5eTBORRO& 3R8'19RR9 1 

I. Co6eTaeaaoe saa'lel 

RO A(z) ae HBnH9TCSI CT8l 

II. .>.(z) • exp (lb 0 l·(• 

!ll,Co6eTB9RB09 388'19 

HOro 'IRCJIS TO'IGI<: 

rne 

I< . ' 
•<I>· l.>.<e >l•o!. 

B oxpecTHOCTH KS~OI 

•<I> 
A(e ) • expli: 

Koaoll¢anaeHTbi b ,a>O-sem 

YTO'IRHeM BTOpyiO '181 

t5biJI8 yeTOli'IHBS B c ' E 

JIB JIH60 TRna II, nat5o THIT 

xa~oro </> 0 , rae sTO c 

( 4) llOJili<HO BbliTOJIBHTbCH C 

Eena ecTb xoTH 6bJ o 

sa B C • Cnpaae.Qna sa on 

EeJIH aeT cot5cTOORB!i 

BRa THITB Ul , llJIH KOTOI 



·gnocb cooTHomeaxe· 

·~ <p> I!. 

180f5XOARMO, 'ITOf5bi XBpaii:Te

tABBB'IBOA OI<PYli<B OCTH 1•1 .. 1' 

orpaBB'IeRR A a a C(s ) Be 

>TOpoA IIMIIIOTCII OTBome-

Y>Qme A Teop eMbl. 

, H &Of5XOAHMO H DOCT8-

~R'I9Cit8R M8TPRil8 C(s) 

1 yn.oeneTBOpRnR Beot5xo-

lBpOBHBHOMy DDR X8pa!tT&-

1n xy a f 1 oneBitR pocTa 

13HT8DbCTBO, D89M DpRMe-

poT!tO OCTHBHBnRBaeMCR 

c 

leeT cnenyiOmee 3RB'I&BJie : 

' 

. 
mas I r I (p ,r) I ~ 1 • 

I 

B DpOTBBBOM cnv~e. 

OASIN xa ycnoe xa ycTOAqxsocTa B 
L:~ /2/ 

Tpet5o saBJie, 'IT06bi ace co6cTseB-

Bbl8 3BH'I9BBR XBp8I<TepKCTK'IeC itOA M HTpBDbl DO MOAyniO liA D l Be Dp8BOCXOARnB 9ABRRDbl. 

Taii: •a• aneM&HTHMH lll!lJU(IOTCII OTIIomeBBR N.RoroqneBoB B C(z) ae HM&eT oco6eBaocTeA aa 

D
1 1 cof5cTB9HHbl9 3B8'19RRR C(z) RMRIOTCR anre6p8H'I&CUMR <!>yHI<Il.BRMB 0 He HM&IOIIlH-

/4/ 
MR nomocoe aa D1 • 0TciOA8 a aa ycnoBBR YCTOA'111BOCTK a L11 cnenyeT, "'TO I<alK-

noe COf5CTMHH09 3BH'I8BK8 npKB8AD9lKHT OABOMy B 3 CD8AYIOIIlHX Tp9X TRDOB : 

1. Co6cTB&Baoe aBa'leBwe >.( •l DO MOAynJO B8 D1 TOJI<A8CTBeBBO paBBO 9ARRRII.8 0 

HO A(z) H8 IIM119TCII CT9 D9Hhl0 

f/ .. 
11. >.(z) • exp(lb 0 )•(• ). 

III.Cof5CTB9BB08 3HH'I9BB9 DO MOAYDIO M9BbiD9 9ARBHII.bl BCIOAY B8 

Boro 'IKcna TO'I&I<: 

'"'' ""· ltfJ. 

rne 

e ~ ... , e , ... , e 

B 01tp8CTBOCTR K8li<AOI'O 
/4 / 

¢
0 

cnpaeennaeo paanol!<eHRe 

D 
I 

!tpOMe I<OHe'l-

lrp 2fo f 2fo 2f0 +ilm> 
lb 1(¢-¢.l+1I bt<¢-¢.> -a.(¢-<1>. J +Ice<<P-<1>.> 1. A(e ) .. exp (!b 0 + 

f-f, f-1 

K o a<l><l>wnReHTbi b , a.>O-eemecTBeHHbie; f, m- nenhle. . 
YTO'IHII9 M BTo pyiO 'IHCTb TeopeMbl • .llnR TOro 'IT06bl ycTOA'IHBBR B L 2 cacTeMa ( 1) 

f5binH yCTO A'111BH B C , H90f5XODHMO B DOCTHTO'IHO, 'ITOf5bl BC9 COf5CTB9HHbl9 3 HH'I9HHII f5bl-

DR 111<60 TRDH II, nRf50 THD8 Ill . npH'I9M DDII ltHli<AOI'O C06CTB8HHOI'O 3HH'I8HHII Tllll8 UJ R 

lt8 JKAOI'O rp 0 , rna 3TO C06CTB9HH0 8 3H8'19HB9 DO MODYDIO p8BHO 91lKRHil9 0 B p83DOJK9 HHK 

( 4) llOD lKHO BbiDOIIHIITbCII COOTHOID 9 BB9 

Ecnu ecT& xoT !I 6bi onao co6cTBeaaoe 3Ra'l.eaae TKna I, TO cxcTe Ma (I) aeycTOA'111-

e a a C • C Dpaee n n a e a o neBKH : 

(5) 

Ecnu R&T co6 cTOOBBhiX aaaqe axa T Rna I, a o ecT& XOT!I 6bl onao co6cTBe Baoe aBa'le-

HK9 T HDH UJ , nn!l K OTOporO II pH H9l<OTOpoM rp 
0 

B pH3DOlK9HHB ( 4 ) 
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f t < 2 fo 

TO ycTOA'lHBOCTH B C ReT. CnpasennKBa oueuKa: 

~-<ft!•fo> • ~-<ft!o!l0 ) 
c 1 n ~ oup f jr 

1 
( p , r) I S.. e2 n 

t.iip •• <o 
(6) 

3necb f 1 /4f 0 - H8HM9Hbill99 H3 BC9B03MOJKHblX 3H8'19HHli ft /4f 0 , OTB9'18101UHX paarrK'lHblM 

C06CTB9HHblM 3H8'19HHHM THIT8 Ill H p83ITH'lHblM </> 
8 

• 

noK838 T9IThCTBO T90p9Mbl. 

neMMa 2. (neMMa IT01<8ITH38UHH). CymecTByeT h > 0 • He 38BHC>tiUee OT n • TaKoe, 'ITO 

paBHOMepao no Bblfl01IHSI9TCSI COOTHOW9HH9 : 

sup 
l~p ,r ;$ q 

~ . 
l1l> ••l ['I (p,rll < -· ce 

3Ta oueaKa HBrrHeTcH npoCTbiM cnencTBHeM orpaHH'leHHoCTK aneMeHTOB C ( z) ua D1 H B ee 

/3/ 
0Kp9CTHOCTH 

/5/ 
neMMH 3. ( ,B.5!. YpM). DycTh C(z) - xapaKT9pHCTK'l9CK8R M8TpHUa CHCT9Mbl (I) 

•¢ 
H ee co6cTBeHHbte 3H8'19HHR ,\ ( e ) npH I ¢ 1 < d paanaraiOTC>t B pstn: 

~ f/m 
.\(¢) - ~ c f ¢ 

f-o 

Torna npH I<PI<d 1 <;,d MaTpHua C(el</>) H9BbtpoJKUeHHh1M npeo6paaosanKeM nono6Bst D(¢) 

npKBOUHTC>t I< BHny: 

,\(¢) 0 0 

;12(¢) ~22(¢) -·.2(¢) -C(¢)• 

\ 
• D-

1
(¢)C(e1¢)D(¢). 

(7) 

~ (</>) 
'• 

c (</>) 
2 . c •• (<;I>) 

- -1 
DpH'I9M aneMeKTbl M8TpHil C(</>), D(</>) H D (</>) npH l<f>l .<d 1 paanaraiOTC>t B p>tUbl no He -

t/m E 
OTpHU8T9llhHblM CTeneHHM ¢ • CnH B p83ITOJK9HHH .\(</>) npHCyTCTByiOT llHillb U9rrbl9 CT9-

n e uH ¢ , TO H 3ll9M9HTbl M8TpKU p83naraJOTCH no U9llblM CTeneHHM </> • 

n eMMa 4. DycTb d (</>) UpH 1¢1 < d 1 paanaraeTCH B PHU no H9 0TpHU8TenhHbiM CTeneHHM 

~~ ~ 
'I' , 8 p(</>)- UBll>Kn bl nenpepbiBHO UH'I"!"'p9HUHpyeMaH H90TpHU8 T9ITbH8H cp938101U8H <jlyHK-

UHH: 

6 

... 

.. 

p(¢)· 

Torna pstn <l>yp&e <jlymrnau p(¢ 

HHTerpupyst OUHH pa3 no 

H npHM9H>t>t 38T9M M9TOU nepE 

OTciOna cnenyeT a6coniOTHast 

neMMH 4 ll03BOnst9T U 

B8IT9HTHb1 OTHOCHTellbHO ycTOA 

neMM8 5. 0603H8'1HM 'l9J 

r, 

Torna WMeeT MecTo oueaxa: 

n 0 J[ft 3 8 T9 llh C T!l.O. 

••p 
l~p .t~Q 

B caMoM nene
1
ua npenc 

rr 

r" ( p,r)= _1_ f p 
1 

2rr -rr. 1· 

-1 n 
3nec& d{J. d•a • Ca{3 -xo :: 

-t 

dfJ. 

Cornacao neMMe ( 4) onpenen 

M 



(6) 

, OTBe'!aJOIUHX paaltH'tRbiM 

•HCHmee OT n , Ta.xoe, qTo 

"91lTOB C(z) Ha 0 1 H Bee 

:Kasr MaTpHna CHCTBMbi ( I) 

:<~ a psrn: 

BaHHeM nono611sr D(rp) 

(7) 

lllaraJOTCSI a PHJlhi no He -

·TcTByJOT nHmb nenbre cTe

teesrM rp • 

·TpHU8TenhHbiM CTelleHSIM 

aTenbeasr cpeaa10masr <jlyaK-

{ 
0

1 

p ( "') -

np11 I <PI< dJ2 . 

npH I <PI > 2d/3, 

Torna psrn <l>yp&e <jlymmKK p(rp) d(rp) cxonHTC<~ a6comoTeo. 

MHTerpKpysr onee paa no qacTRM 

1 " lj"' i 1 •r,rfp(rp)d(rp)e drp _, 
H npKMBHSlSl aaTeM MeTon nepeaana, nonyqaeM onemcy : 

-1-(1/m) 
dl • O(j ) rrpK Iii .. ~ . 

0TCIOII8 cnenyeT a6cOl'IIOTH8<1 CXOIIHMOCTb psrna <l>yp&e. 

neMM8 4 II03BOJUI9T . IIOK838Tb0 qTO M8TpHIIbl C H C B ( 7), rpy6o roaopsr, 3KBH-

BBIIellTHbl OTHOCHTellbllO ycTollqaaocTH a C • CnpaaennHaa cneny10masr neMMa. 

neMMB 

" r, = =- f P<<Pl ., ,..., 
Torna J[M&eT MecTo oneRa: 

Do~< a a a Ten&cT B o. 

B caMoM nene1aa npencTaaneHHsr (7) HMeeM : 

" r" ( ) 1 J ... -1 n trp "' f •• 
1 p,r = _ p .., dfJ,d.aC.,(e )eiJ d¢=I' d., r t(a,fJ ;) .. 

2rr -rr. t<_a, fJ <_ • atJ tJ'Pa J+ 
'~· fJS.• 

-1 D -1 
3nec b d{J. , dpa , CafJ -Koa<!J<jllmK&BTbl U8TpHII D D , C 

-1 f tf rp 
d fJ. (rp )d•a (tf>)p(rp ) •f d {Jr. a e 

Cor nac ao neMMe ( 4 ) onpeneneaa aeJIIIqKaa 

M - 11Up 
l~,fJ,p , r5. 

1 

(I I df3• •a IJ · 
f 

COOTB9TCTB8BRO, 

(8) 

( 9) 



Tu: 1tax np• I.PI<dt MBTpHilB D(lj{>) H9BblpOlK.!l9.11.118SI 0 B811ll'lliH8 M CTporo nono~xTenb-

.11a. Tenepb H3 (9) nerxo DODY'IliTb (8) C IIOCTOSIHHOA c • 1/M. 

ITepexon•M 1t noxaaaTenbcTBY aeo6xonHMOCTH BToporo ycnoBHSI c$opMynxpoaa.HaoA Bhl

me T80p8Mhl, Caa'lana paccMOTpKM cnyqal!, xorna cpenH co15CTB9H.IIbiX 3.11B'I9.11HA C(z) eCTb 

xoTx 15.,. onao ).( •) THna I. Hano ycTaaoBHTb oneaxy (5), ITpaBBK 'I&CTb oneaxx cneny-

eT •a ycTOA'IliBOCTH a L 2 ITony'IHM HH~RIOIO oneaxy. ITpx 1¢1 .< d HMeeM: 

.. f 
tn>.(ljl>) - I I b f ¢ alh(rp), br B9UI9CTB9HHbl9, 

f-o 

Cornacao neMMe 3 npK 1¢1 <d 1 ~d 
llj{> 

M&TpHila C( e ) .II&Bb!POlK.!l&BRhlM a.aanHT-H'IeCKBM npeo6-

p830BBIIH9M nono6HSI npHBOilHTCII X BJIIlY (7) C p8CCM8TpHBa9MbiM ).(lj{>) B neBOM aepx-

.119M yrny. Ha 119MMhl 5 cnenyeT, 'ITO IIIISI AOX838T9DbCTB8 neaol! 'IBCTK (5) AOCTBTO'IIIO 

ycTa.HoBBTb oneHXy: 

aD 1\ 
Ilr 1 <1,1>1 >"" 
I 

'19M Mbi R aal!MeMcH. HTax, paccMaTpHaaeM HHTerpan : 

(IO) 

•n rr D II¢ rr lnb(rp)+lllj{> rr lnF(Ij{>) 
2rrr 1 o.n-f>.!¢lp!¢l• d¢·fp<¢>• d¢•fp<¢>• d¢. (II) 

-rr - -
OneaKa (IO) nony'le.Ha c noMOUibiO MeTOna nepeaana. ITpenaapHTen&ao npoaeneM ae6onbmoe 

HccnenoBBJIHe nonHaTerpan&aoA $yaxnHH HBTerpana (II). To'IKn nepeaana $yHKUHH F !¢) 

ynoBJieTBOpHIOT ypaaae.HHIO 

h'(ljl>) + ( j /n) • 0. 

Tax xax h '(ljl>) -aemecTaeaaaH $yaxnHH, XBlK.!lBH TO'Ixa nyrx 1¢1 < d 1 HBIISI9TCSI TO'IXOJ! ne-

peBBna $yHXUHH F(ljl>) DpH H9XOTOpoM , .119 06SI38TellbHO U9110M, ITo lj6 3H8'19-

aae J onpenenHeTcH onao3HB'<Ho : l •-nh'(ljl>). Tax xax h'(lj{>)- aaanHTH'IecxaH cjJyaxnHH, 

XAlK.!lOMy j B Xpyrelc,/>1 < d 1 OTB9'189T XOH9'1H09 'IHCIIO TO'I9X nepeaana, KpBTHbl9 TO'IKH ne

p9B8Il8 YllOBI19TBOp.IIIOT ypBBR9HKIO 
h" ( ljl>) ~ 0 • 

IloaTOMY B xpyre I¢ I < d 1 ORB DOHBJISIIOTC.II IlHllib DpH XOH9'1HOM H860pe lj6 H1 CI19AOBB-

T911bH0 0 DpH XOH8'1HOM K860p9 3B8'19HHl! j 

Ha acero cxaaaaaoro Bbllll& cnenyeT, 'ITO aal!uyTCH aemecTaeaabi& io , ¢ 0 H xpyr 

JC:u •l¢:1¢-¢ 0 l<u I, o6nanaiOmHe TBKHMH caollcTBBMR: 

I. l:u ne>KHT aayTpH Kpyra I¢ I <:d 1 H <Po (npH j = j 0) - OUHHCTB9Hfl8.11 B J::C7 TO'U(B 

nepe r.•wa cj>yaxnHH F ( ¢ ) . 

2. B ICu ReT xpaTRblX T0'19K nepeaana HH npH KBKOM j 

8 

l 

.I 

ITycTb pacTeT, .11a· 

J • lo nono~ea•e ¢ 0 

Tax 'ITO npH H3MeaeJIHH 

na Jie BbiXOilHT 38 npenenbi 

HHXBIOT B X:u Jie rnyti~e 

no J0 + (un/sy 2 ) B xpyre 

.HOCTh aToll TO'IXB nepeaana 

:s.aa o6nacTb ReF(Iji>)~O . 

Bepeu aoay10 cpe3a10m: 

p ( ljl>) 

OT Taxol! aaMeabt B RHTerpa 

(II) 0Tp930X HHT9l'pRpOB8HH 

THpOM, L ne~T B o6nac, 

DO IIHBBH HBHCXOpel!mero C~ 

HBSI 8CHMDTOTH'I9CX8SI $opMyll 

npH n ... oo 
I . 

lh"( ¢o >I< Y2 

•n 

r 
1 

11. 

H Jl; [Jo , 

H3 (I2) C 

I 
I j - j 0 l<on/S} 

DpH llOCTBTO'IHO 60ilblliOM 

nanee, IIYCTb BeT C06C 

THna Ill , QnSJ KOTOp biX HE 

npH H9XOTOpblX ¢. a pa 

KHM o6p830M C06CTB9HHblX 

H9KOTOpOM lj6 0 npHHRM89 

nocT8TQqHQ y CTBHOBHTb 8H8. 

-r 



11aa M CTporo nono~HTenb-

nOBHK c$opMynHpOBaKHOft B~

·B&BBb!X 3Ba'I&BRA C(z) BCTb 

npaBaK '18CTb OUBBXH cneny-

1 I<PI'<d HMeeM : 

~BBb!B, 

BHB~M aaanaT.H'I9CI<HM npeo6-

b!M A(</>) B neBOM aepx-

oft 'laCTH (5) QOCTaTO'IBO 

(IO) 

fT laF(</>l 
•fp<</>l• d¢1. (II) 

..... 

<TenhBO npoBetleM ae6onbmoe 

xn nepeaana $yHKnHH F (</>) 

HBllSJBTCH TO'IKOft ne-

oHO nenoM. no tP 3Ha-qe-

'(¢)- aHHllHTH'IBCI<aSJ $yBKUHH, 

~ peaana. KpaTa~e TO'IKH ne-

!HOM H86ope tP H 1 Cll91lOB8-

CTBBHHbl9 io , tPo II Kpyr 

- C .!lHHCTBeHnaR B K0 Toqxa 

0 < y 1 < lh."(</>ll <y~ <oo. 

nycTb paCT&T, HB'IHHBSJ C j • Jo , Torna TO'IIUI nepesana, 3BBHMaJOmast npR 

lo nono~ea11e <P 0 , nepeNemaeTCst no nyre D 1 co cKopocTbJO 

Yt .:\j/n -.::I ~<PI < r~ ~j/n. 

Tax 'ITO npH H3MeaeaHR OT Jo llO J0 + (17D/3y~ ) paCCMaTpHBaeMaH TO'IXa nepeaa-

na ae B~XOJJ.KT 3a npenenbi Kpyra 'l..u/a B TO >KB apeMst TO'fi<H nepesana H3Bae 'l..u npo-

HHKRJOT B 'l..u ae rnyti~e 'IBM aa u/3 . TBJ<HM o6pa3oM, npH K3MeaeaHH oT j0 

llO J0 + (un/Sy ~ ) 8 Kpyre 'l.. au/a ace speMH Otlaa npocTast TO'II<a nepeaana. OxpecT-

aocTb sToA TO'II<ll nepesana yCTpoeaa Tax, KBI< nox a3aao aa pac. I. Ha pac. I 3arnTpaxo-

t saaa o6nacTb ReF(¢1)~0. 3B63QO'IKOA OTM9'16Ba TeKyDlaH TO'IIta nepenana (</>
0

1 ) B 'l..~uja· 

EepeM aosy10 cpe3&10DlYJO $yBKUHJO: 

p ( </>) -
{ 0

1 npH 

npll 

I<P -<Po I <u/S ' 

I<P-<Po I> 2u/S. 

OT TaxoA 3aMBHbl B HRTerpane (II) npell~llYIIIHB paccylK)J.BHHSJ ae nocTpanaJOT. nanee B 

(II) 0Tp6301< HHTerpHpOBBBHSJ ll&$opMHpyeM B KOBTyp L , OTMB'I9HH~ft aa pRe, I nyaK-

TKpOM, L ne~aT B o6nacTH ReF(</>)~0 B oKpecTKOCTH TO'fi<K nepeaana L HllBT 

no nHBHH aaHcxopeArnero cnycKa. K HaTerpany no L 
161 

npKMBHHM MBTOil nepeBana, l.f3BBCT-

K8K aCHMnTOTH'IBCJ<all $opMyna tlaeT : 

• • I -~ I -a/2 r
1 

(1,1) • (nh"(</> 0 )) exp(lnh(</> 0 )) + O(n )) (12) 

npH n ... oo H JG [J 0 ,J0 + (un/Sy~) l Tal< Kax h(</>~ ) - semecTBeaaoe H 

Jh''< <P ~>I< ·r~ H3 (I2) cnenyeT oneaKa : 

.. u ....._ -a/2 
I lr 1 0.1ll>vn<u/6Hy~l I j - j 0 l<an/Sy~ 

npH llOCTHTO'IHO 6onbll!OM • OneBKa (5) llOKa3BHa. 

nanee, JIYCTb aeT co6CTB98HblX 3H8'1BHKll TKna I. HO eCTb co6cTBBHHbiB 3Hll'IBHIIH 

THna 1!1 , llllll KOTOpbiX 88pyrnaeTCII yCllOBHB yCTOii'IHBOCTH B C AllH onaoro ypaaaeKHH: 

npH HBXOTOpbiX B pa3JlO~BHIIH (4) f 1 <2f 0 PaccMoTpHM To H3 Bbiilenenll~x Ta-

KHM o6pa30M C06CTBBHIIbiX 388'1811Hil THI!a III , llllll KOTOporo B91IH'IIIH8 f I /4 fo npH 

HBKOTOpOM tP 0 
npHHIIMaeT MIIHHM8llbH06 3Ha'le11He, noKa~eM oneaKy ( 6). KaK II Bbillie I 

llOCTaTO'IHO ycTaHOBHTb aH81lOrii'IHYIO OUeHKy llJlll HRTerpana: 

• • 1 rr • u¢ 
r 1 0.1>- -2 f p<,P>>. <<P>• d¢ -,...., 

9 



1 tr •fo f 2fo ~ •fo+<f/m ) 
- 2i7 f p(cf>lexp{n(lb 0 +lb1 cf> + I I b f 4> -a cf> + I cf 4> l+licf>ldcf> _, e- f 1 e-. 

(Mbl DOJ!OliOinH </>
8 

• 0 ; B OKpOCTBOCTH HynR p (of>) • 1) · 

Ill 
K 9TOMY aaTerpany nocnosao npaMeHHMhl paccylKJieBRH, nposeneaHbte B , § 5 npa 

- D 
paCCWOTp9HHR aeyCTOII"lRBb!X cxeM. noseneRRe rl (1,1) DpR 6on&mBX D 

DIIJOIIlJ(X DOpiiAOK pacTa OOnR'IHllbl 

onpenenseTCR ~ysxnHel! 

I [f 0

(1,1) I 
I I 

~ exp In (lb o + I b tcf> + 
•fo e •fo 

1 I beef> -acf> l+licf> I e- e. 

• , orrpene-

Ill 
3Ta ~yBXURR rrpoeTO TOlKJI9CTBeBB8 C pAeCMOTpeBBOI! B • fnaBHbtA 'IDea aCHMliTOTHKH Be 

MeaReTCR. MeBReTCR nam& nopRAOK no6aso'IBoro qneaa. B peaynhTaTe nopRAOK pocTa 

I ll::;(l,1ll 
Ill 

OCTaeTCR TeN JK&, 'ITO H B 

'IT06bl 6bl-n. AO KoRDa TO"lBbDLR, enenaeM aa nnoCKOCTH 4> panaan&abll! paa pea H 6y-

A&N paCCWATpRBBTllo OAJIY H3 B9TMI! .\(of>)· PaARBIIloBbtl! paapea DpOBOAHM no OHCC9KTpiiC9 

eeltTOpa HRJKBe l! nonynnocltOCTR ( npennonaraeTcR, 'ITO j > 0 ) , npxaanneJKamero o6n aCTH 

e. -
Re(lcf> + lb f14> ) !>_ 0 

• Hai6onee -rec ao npRn eraJOmero 1t oTpiUaTenhao l! 'IBCTH MBHMol! noJiyocH. Ha pRe. 2 npen-

CTaBnea cny'lal! fl I 
l cf> +lbe. 4> - lcp-1</> 

B oC5mew cnY'14e IUipTRaa aaanorR'IBa .• 3amTpHXOBBBa o6nacT& 

I 
Re(ilfl-1¢) ~ 0. 

B aeA DyBitTipoM naB KORTYP L , B KOTOpbtll A9~ 0pMHpyeTeR 0Tp93 0K HBTerpHpOBaHHR B 

10 

Ill 
nponecce noxaaaTen&CTBa 

aCHMnTOTHKy HBTerpana no 

KoaTyp HBTerpHpoBaBHR 

ae aaneBaR paapeaa. C peaa10: 

RBTer pana rro L • paaaa e 

n oKa3aT9JlbCTBO rrpaBO A 

TO'IBOCTH ycnoBHA TeopeMb!, 

noK838T9 Db CTBO AOCTf 

nycTb CRCTeMa (I) yeT 

exoA MaTpRUbl na6o TRna II 

'IeHRR THrra III B OKpeeTHO! 

pasao enRHHne, enpasennaso 

tcf> 
).(e ) • exp{lb

0
i 

noK8JK9M 0 q•ro CHCTeMa YCTO 
151 

B.H. Ypua • 

PaccMoTpHM eneny10mee 

l 

E! l 
I• 

KalKJiaR p1 -aeoTpHnaTen&al 

KalKJiaH TO'Il(a "'· , r.ne O.!l.R 

eTCH OAHOA H3 ¢, ~ c, • 0Tc 

3TOA TO'IKH f!a N, eo6eTBe> 

rrpH "'-¢, co6eTB9HHbl9 3H 

OCTaDbHbl9 BC JOAY HB N I eT~ 

I >.k· 

Torna cornaeao neMMe 3 B ox 

B8HH9M nOAOOH!I D(</>) MOJK 

c - ( 



Hf/m) 

III 
>B9A9HHb19 B 0 § 5 npB 

LillHX D II , onpeAe-

.) . 

!Hblll 'IJieB 8CBMJITOTHKB Be 

lhT8Te nopHUOK poCT8 

pHUHHilhHblli pa3p93 H 6y-

npoBOABM no 6sccexTp¥ce 

IpBHBAne~amero o6naCTII 

>II nonyocs. Ha p11c, 2 npen-

=11 0Tp930K HHTerpHpOB8HHII B 

,_ 

nponecce AoKa3aTellhCTBa
1 11

, § 5. 3se3AO'IK8MH OTMe'leHbi TO'IKH nepesana, onpeAemuomHe 

acHMnToTHxy HBTerpana no L • B TpeTbeli 'leTBepTH rnTpHxoM AaH paAHan&Hbili pa3pe3. 

KoaTyp HHTerpHpoBaHBH Ae$opMBpyeTcH BHyTpH o6nacTH 

ft 
Re(I<J> f lb£1 4> ) !> 0 

ae 3aAeBaH pa3pe3a. Cpe3a!OmaH ¢yaxnBH B TO'IKax nepeBana, onpeAenHIOIIlHX acHMnToTsxy 

HBTerpana no L , paBHH eAHHBUe. 

noKH3HT9JihCTBO npaBOli 'IHCTH OU9RKB YA06Ho npoBOAHTb nocne AOKH38TeJibCTBH AOCTH

TO'IHOCTH YCJIOBHfl T90peMbl, 

n OK 8 38 T9JihCTBO A 0 C TH TO 'I HOC TH, 

nycTb CHCTeMa ( 1) YCTOll'IHBa B L 2 H C06CTBeHHbl9 3HH'IeRBII ee XHp8KTepBCTH'I9-

CKOli MHTpBI!bl JIH6o Tl!na II , nH6o THna III . Dp11 aToM AnH KaJK.O.oro co6cTseanoro 3Ha-

'!eHBH TBna III B OKpeCTHOCTH KH~Oro </> 0 , rAe 3TO C06CTBe HHOe 3HH'Ie HHe no MOUYnJO 

pasHo eABHHn:e, cnpaBeAnHso pa3no~eHHe 

2~ ~ 2fo +(f/m) 

( lb2 fa -a )(<J> -4> •) + I e f (</>-4> ) l • 
f. I 

(13) 

noxa~eM, 'l"ro CBCTeMa YCTOI\'IHB8 B 

/5/ 
C · npH UOKH38T9JihCTBe Mbl c neAyeM CX9M9 

B • .H. Ypua • 

PaccMOTpRM cneuy!Omee pa36Hease eAHHHUbi: 

npH 0$.</>$.2rr . 

Ka>I<.QaH p 1 - a e o TpBnaTen&aaH nsa~bl HerrpepbiBHo AH#epeauHpyeMaH ¢yaxuaH: 

a a G 1 • I</> : 14>- </> 1 I ~ 8.} • 

sHe N 1 • 14> : I </> - 4> 1 I $. • 1}-

Ka~aH TO'Il<a </> 0 , rue OJIHO B3 co6cTB9HHbiX 3Ha'!eHHli no MoJiymo pasHo euaaane, RBnH-

eTcR OAHOli 113 </> 1 <;; G 1 • 0TCIOU8 H8 KH~OM N 1 JI9lKHT CTporo OUHH TO'IK8 </>
0 

H BH9 

co6cTB9HHbie 3H8'19HHH THna III no MOJiymo MeHh we eAHHHUbl, DyCTh 

C06CTB9HHbl9 3H8'19HIIH .\. 1 ,.\. 2 , ••• , Ak no Mo.aynJO paBHbi enxsane, a 

OCT8JihHbl9 BCIOAY H8 N I CTpOro MeHb llle enHRB!lbi : 

I Ak+tl • . . . • I A. I $. q 0 < l. 

Torua cornacHo neMMe 3 s oKpec.1'HocTH 4> 1 C (. I</>) 
MaTpany aeBbipo~eHabiM npeo6pa3o-

B8HH9M nOA06RH D(</>) MO~HO npHBeCTH K BHAy: 

c- ( $) I~· :. : l ( 14) 

11 



• -1 
3ne ueaTbl t.taTpHJI C D , D B oz:pecTaocn </> 1 p a a n ara10TC11 B Pllllbl no lf80Tplflla-

l/• 
T9Jlblfb1M CT9n81fllM (rp - cp I ) , flycTL B3llTO T&Ioe pa36H8 11I8 8 .1(B:Blnlb11 'ITO STII pll.!lbl CXO-

Il!ITCll aa N 1 • Pa8 6Heaae c yxaaaaabiMII l!lblme cBOACTBAJo.IK cymecTI!lyeT. 

Tu xax 

a I a 
<C -~ p 1 C up• 

1•1 
0 .:;; </> :;; 2 fr • 

Mll roro 'IT06br .t~oxaaaTL ycTOli'IHBOCTL ( I) B c , .!IOCTATO~O yCTSHOBKTL p8BHOM&plfyl0 

DO a B f I orpaHB'I&IfHOCTb XOS<j>cjllfllB8HTOB !Pypbe M8M91fTOB BC8X U8TpHD pI C a • p ac

CUOTpBM OIUIY B3 3TBX M&Tplfll. flyCTL Olfll npBB8Jl&lf8 X BBJlY ( I4) • To rna 

MaTpJrlla P a 

a ( Aa I 0 \ -1 
p 1 C •p 1 D ~ D • 

Bblpa!.:aeTca '!&pea MATpHilbl PI , A , Q I 

2 a-a n-1 a-1 

Pa • P1 >. 
a-2 

+QP 1 >. +0 p1 >. + ... + Q p1 (15) 

nna 38B&pmeUHll JlOKA38T&nbCTBA, rpy6o roBOpH, .!IOCTSTO'IHO HCCn&.!IO&aTL Ha yCTOli'IHBOC~ 

MaTpHJiy A • 

n eMMa 6. Ecna Jlnll nJ06ol! <jJyHXUIIll d ( ¢ ) • ltOTOpasr sa N I paanarae'rea B pan no He -
1/m 

PTPHllltT&nbHbiM cTeneasrM (</> -</> 1) 1 paBHOMepao no n B l 1 orpaaaqeabl ltos<P<PanaeaTbl 

!Pypb& 9Jl8M&IfTOB MaTpHilbl pI dAa TO CHCT&Ma ( 1) yCTOfl:'IHBa B C · 

n 0 lt a 3 aTe nbc T B o . flpell<Jle Bcero aanoMifHM, 'ITO cornacao n e MMe (I) JlOCTSTO'IHO pac

CMaTpiiBaTL I j I ·~ bn . nanee, Tax XSK 

n I " -I •" II¢ n 
rj (p ,r). r.r f pI I d {3rdp,.cll{3 e d¢ • I r j (p,r,a. f3) . 

_, 1 :;; a ,{J$.o 1;Sa .{3$o 

JlOCTBTO'lJIO JlOXa3aTb0 'ITO paBHOM&pBO no D OI'pBBH'I&Bbl 

a 

I lr 1 (p,r,a,f3ll
l l I $ ba 

flo ycnOBHIO neMMbl 3TO HM&&T M&CTO nna l$a,{3~k , nanee, TBK KSK C06CTB9 BBbl9 

3H8'19HBSI MaTpHnbl Q HB N I no MOJlynJO M&HLllie q o <I H paJlbt !Pypbe <jJyHKJIBl! 

PI df3r d;! CXOJlaTCll a6COniOTifO , HMe&T M9CTO OiteHXa: 

D q- k + 1 

oup ( I I r j ( p • r. ll • f3 ) I ) :;; c n qo 
k+ l :;;a,f3 <;.,o l l l<ba 

l ~p ' r ~· 

1-ia ycnoBHA neMMLr cnenyeT paBaoMepaaa no n B l 1 OI'pSHH'IOHHOCTb K03<jl<jJHitH -
a 

OHTOB !Pypbe 3Jl&M9HTOB M a TpHJlb! pI pI A 

I2 

0TCIO)l8 0 B3 ( 15) If COOTHOlli9HHSI 

!:-

1 
nonY'Ja&M o neaxy: 

Nl 

aup 
I !) a $ k 

k+l$ {3 $ o 
I$ p,r ~q 

I 1ra 

l l l~bn 1 

neMMS 6 Jl0X838RS. 

Haxo a e n, llOlta JKe M , 'ITO ana yo 

ABTOMATB'I8Cltlfo Co6CTB8RHO M: 

x aJKe M cnena<Pnecltlf e nna aa11 

COBnS)l88T C JlOKa3aTenb CT BOM 

H a N
1 ltall<Jlo& c o6cTBe 

>.(e 1tP) •esp {lho + lb l ( rp-

Co6CTB&Rifbl& 31fa'18HHll Ap B 

nB)lSIOT napaU&Tpbl: 

Tpe6 oBaaae y cTOli'IHBOCTB 

Jl&RH& BR&JlHaroaanbBbiX 9Jl8M&J 

I. Ecmr >. • a >., -on a• 

-HO CTH B& HHlK8 2fo 

2. Ecna >.• a >., -paa 

JKeBHJI ( IB), C'IBTasr a ayneBbiE 

BHlK8 y 

3. Ecmr >. • • >. r • TO 

B nponecce n oxa a a TenLc T 

q eaao c T & xos<P<PanaeaTOB <$>ypb8 

rne 

.. 
111" ' 1t 

a 

>- 11 , ••• A1t - Bee aa ona• 



·~ B PK.!lhl no aeoTpna-

• &t~I.Kinu>~, 'ITO STll p>l.l:lhl cxo

cymecTBye'l'. 

~0 YCTAROBHTb p8BROM9pRyD 

• scex MATpXIl p 1 Cn • Pac

: I4). TorAa 

(I5) 

pa3naraeTCa B pan no ae -

OI'p8HH'I&Hbl J<O~~HilH&RTbl 

18 B C • 

1 neMMe ( I) AOCTATO'IHO pac-

n 

I r 
1 

( p, r,a • til . 
•./3$• 

111&9 0 TAK KaK C05CTB8HHbl& 

H p!!Abl <l>ypbe ~YHICRHII 

orpaHaqeaaocTh Koa~ana-

15) a cooTHomeaaa 

nonyqaeM onea~ey : 

a up 
1 ;!;aSk 

k+l $/3 $• 
1 ~ p,r .._ o 

Jl&MMA 6 AOIC83ARa. 

q-k+l 
2 

q-k+l I 
I lrn(p,r,a,fJ>I~o 1 (1+2 q 0

+ ... +1 q0
+ 

llli:.bn I 

·- k+l 1 + ... + (n-1) q~- ) S e2 • 

Ha~eoaen, AOJCa>KeM, 'ITO AIIR ycToii'IXBblX B L2 caCTeM ycnoBRR n&MMW 6 BWROIIBRJOTC>I 

aBTOMATB 'I&CJCR, Co5CTBeaao Mw orpaaa'!RMCR TeM, 'ITO npBB&AeM ycnoBBR B.R. YpMa a AO

ICa>KeM cnenB~~&CICR& AIIR RAW&I'O CIIY'fAR Oll&RICB.-B OCTAIIhROM AOIC838TellhCTBO nonROCThD 

/5/ 
cosnaAaeT c AoKaaaTenhc TBOM B.R, Ypl\la , a Mw ero ae noBTOp>!&M. 

Ha N1 KA>KAoe co5cTBeaaoe 3RA'I&Rae MaTplllU>r A aMeeT BBA : 

2fo 2f0+<t/m) 
A(e

1
¢>) •e:o:p liho + lb 1(¢>-¢> 1 ) +(lb 2f -a}(¢>-¢>1> +I ef(¢>-¢> 1> !. (16) 

0 f-1 

Co5cTBeaawe 3RA'I&RBR A P B A, B3 O.IUIOI'O Knacca, ecna y aax B pa3no>K&Jl11B ( I6) cos

RAAAK>T napaweTpl>l : 

/ 2/ 
Tpe5osaaae ycTOII'IRBOCTB B L 2 RaJtiiAIIb!Ba&T CII&AyD!lllle OI'pAHX'I&RHR RA nose-

A&RBe BR&ABAI'OHAIIhRblX aneMeaToB MaTpanw A (cu. (I&)) B o~epeCTaocTa ¢> 1 1 

I, EciiH A p H A, -oAROI'O Knacca, TO apr DpB ¢I • ¢1 1 AOII>K&H HM&Tb Byllh 1Cp8T-

·aocTB ae RB>Ke 2 fo 1 

2, EciiB AP a A, -pa3HbiX Knaccos, ao HM&DT y o6max JCo~~HllB&RTOB B pa3no-

>K&BHII: ( I8), C'lliTaR H HYII&Bb1&0 TO •pr 

Ha>Ke y 

Rpll ¢I •¢11 AOII>K&B HM8Th HYIIh KpaTROCTll Be . 
3. Ecllll AP " A, , TO apr AOII>K&Il TO>KA&CTB&BHO paBR>ITbCR Hyll!O B OICp&CTBOCTH ¢'

1
, 

B nponecce AOKa3aTenhCTBa Tpe6yeTCII ycTaaoBHTh pasaoMepayD no n B t1 orpaa•

qeaaocTh ICO~HilHORTOB ~ph& ~yRICI1XII : 

D D 

f ,, ... It. p, da,,,2·~, .... ·,~,'t a,,,2 ... It (17) 

A11 , ••• Ait - Bee X3 OAROI'O ~enacca. 

IS 



EciiH .\{•) srsnsreTCH cTEineHbJO z .\(z)•elbo .fl .. , To 6ea orpaRB'IBRBH o6maocTII 

MOJKRO C'IBTaTb, 'ITO 3TO uenasr CT8U8Rb z , B npoTBBROM Cny'la8 nenaeM npyryJO 3aMeay: 

"'n • I 
j 

-a. -mj 
u j • 

EciiH nBA co6cTseaa~x aaa'leHBH cTeneaaoro TRna npHaanneJKaT onaoMy 11naccy, TO oaa 

TOJKn8CTB9RHO COBnanaJOT, TAll 'ITO COOTB8TCTBYJOIIIB8 apr '" 0 H OCT88TCSI pacCMOTpeTb 

namb p 1 d.\ a • PasaoMepsasr no o B f I OI"p8RB'I8RROCTb XOa<jxjJRlUI&RTOB <l>ypbe Taxoll: 

lj>yRKURB HBruleTCH npOCT~M cnenCTBR&M a6conJOTBOA CXOnRMOCTB psrna <l>ypJ.e cjlymmBB p I d 

(cw. neMMy S). 

Ecna JKe >. 11 , ••• , >. 1, - co6cTBeaa~e 3Ba'I&RBH TBna Ill 

My IIR8CCy1 TO H3 • ( 16), ( 17) B clj>opMyiiHpOBABRbi.X B~me yCROBHA Ra 

a npHRAnneJKaT onao-

•pr cne.aywr, 11[T0 

npH tf>t;;, N1 cnpaB8nnHB~ oueHKR : 

u ~1 2fo<t-ll 2f0 

l l 11 ... .. 1~eo (</J-</> 1 ) expl-of<<l>-</>1) I 

d 2 u -l~>t(u-M-Il(</J-4>1 > 2f0(t-l)-2 
11¢7 (11 1 ... 1, e Jl -~elo~t (</J-tf> 1 ) + 

t 2~t '1"2 HI 2~ (H 1)-2 2~ 
+n (</J-¢ 1 ) + D (¢-</> 1 ) lexpl-o.j-<¢-4> 1! I . 

Ha (18) cpaay nony'laeM oneuxy: 

lrul•l l jfu ll¢ -IMo 
l Trr- 1

1 
... 1 • d</J I -<c 1 o 

...., t 

3aT&M, RHTerpHpyR nsaJKA~ no 'laCTRM B y'IBTbtBSH npa aToM, 'ITO aa c'leT p1 

panbHbl8 'IR8Hbl nponanaJOT, C UOMOIIlbiO OU8RKB ( 19) nony'll;I8M1 'ITO 

1rlu I '5. l/2fo; 2 
c 2 11 j l 

Tlon a sax HHTerpana Mbi 6pana lj>yaKuBJO 

exp I!J 1 (¢-¢ 1) I• exp I!J(¢-¢ 1 ) + Ho-t+ I) b1 (</J-</>1) I. 

Ha nsyx nocnenaax oneaoJ< cnenyeT BCKOMaR oneHJ<a: 

I 1r: I s c . 
j 

( 18) 

( 19) 

BH8BHTer-

3 aM e 'I a aRe I. Oc Tanacb aenoKaaaaaoA npaBaR 'laCTb oneRKR ( 6). '-1To6~ BOcnonaRTb 

aTOT npo6en, 011.8RRM KOa<jxjJHUH8HTbl <l>ypbe lj>yRKII.RH 

u 

f II . .. I, 

14 

,.. 

nocnOBHO UOBTOpRH OU8RKR, 
Ill 

onaoro ypasaeRBH , § 5. 

Bee OU8RKB OCTaarrcs CTa 
~I 21\)(~1) 

C'18T D (</J-</JI) I 

IUl CB8pxy OCT8H8TCH npeJK 

3awe'laaae 2. 3ana'la 

11 nsyxcnoAaoA aana'le Bllnl 

8T BOnpoc 06 ycTOA'lJIBOCT 

Hanpawep, accneo.osa 

annpoxcBMBPYJOI!IeA YPBJlH&J 

r 
nocnenRRsr npa h < I yeT> 

sup 
1 < p.r. 

TlpBBenew eme onHB npaMe: 

ToeM8 

r 
npll h < I 

{ 

u+l u 
u l - u 1 -

n+l 11. . -· j j 

ycTOA'll!B8 B 

TB'I9CIIOA M8TPBII.~ BM&IOT l 

>.1,2' ( </> l • exp I ± I . 

3ll&Cb ! 1 . • a
1 

2fo • 4 
1

Tall 

I 

t ~ 1 

3 a w e 'I a a R e S. B pa6oTE 

MOIIIbJO aero uony'leBo aeot'i 

OnRA~~o, 11a11 nolla3btBSeT nJ 



, To 6ea orpaRBqeaaa o6maoeTR 

cnyqae nenaew apyry~ aaweay: 

~JKHT OJlBOMy xnaeey, TO ORR 

• Q R OeTH&TCH pacCNOTp8Tb 

rb KO~RnR&HTOB ~ypbe TaKoA 

&OCTH PIIJlB ~be 41YJD<DRH p 1 d 

Rna Ill H DpHHaJln8JKHT OQHO-

cneAy&T, 'ITO 

+ 

"', 'ITo sa e'leT p 1 

eM, 'ITO 

+ 1lbt<¢-¢1 >I. 

(18) 

( 19) 

BH&HHTer-

uca ( 6). 'hoobl soenonaHTb 

QOenOBBO DOBTOpHH OD9BKR1 npOB8Q9HHbl9 npR pace MOTp&HRR aeyeTOft'IHBOro enyqaa QnH 

Ill 
OJlBOro ypaBB&BRB • § B. npa aTOM cne)lyeT yq&TblBaTb DOB8Jl9HRe ••• BOnH3R ¢s 

Ill 
Bee OIX8BI<R oeT&B~CH eTapbiMII 38 ReXn~'I&BR&M onp&Jl&nH~meA OIX8BI<R 4 ( 1 § 5), 3a 

'-I 2fo ('-I) 
e'I&T n (rp -¢1 ) B nell DOHBRTCH JlODOnRRTenbHblft MHOJKRT&nb, 0JlB8KO B £1 on: en~ 

Ka csepxy ocTaaeTCa n peJKReA. TeopeMa Jloxaaaua. 

171 
3aN8'18BR9 2. 3BJl8'18 C H8'18ni>Bb1MR JlHHHblMR JlnB MHOroenoAHOI! CX&Mbl eBOJlRTeR 

x AByxenoAaoA aaAa'le BRAa (2). TaK 'ITo AOKaaaHBBII 3A&eb TeopeMa OJlHOBpeMeBBo pema

eT BOnpoe 06 yeTOA'IHBOCTH B C MHOroenoABbiX CX&M, 

HanpaNep, HeeneAoBaaae TpexenoAaoA cxeMbl 

n+t n-1 r n 

• l - 0 l - h ( 0 l+l- 0 l-l ) • 

8lDipoXeHMRpyiOmeft ypa8H&l1He •u • •xx 1 CBOAHTCH K RCCn&AOBSBH~ eHeT&Mbl 

r D D 

- h(ul+l-·j-1) 

r 
noen&ABHH npR h < 1 ycTOft'IRBa B L 2 1 BO neyeTOA'IRB8 B C 

npHB&A&M eme OARB DpRNep CHeT8Mblo yeTOft'IRBOA B L2 1 BO aeyeTOA'IRBOA B C • Cue-

TeMa 

npR i- < 1 yeTOA'IRBB B L 2 • B oKpecTnoeTa ¢ -o co6eTBeHnble. aaaqeaaH xapaKT&pae-

TH'I&CKOft MBTpHDbl HM8~T BRA : 

r 1 r r
2 

a 1 r
2 

r 2 ' e 
.\1,2·<</>> • ""PI ±.1 ,11 ¢ + llllU-j?'"l¢ -rj;T<1-~l¢ + o<¢ >I . 

3necJ> 1' 1 . • a/ 2fo • 4 )THK 'ITO ft.<2f 0 II DOSTOMY yCTOA'IRBOeTH B c ReT, 

n 1/a 
sap I 1rl (p,r) I~ n 

l :s: l> .•:S:2 

3aweqaaae 
If!/ 

3. B pa6oTe BB&A&Ho noBHTHe o6o6mesaoA lKOpAaRoBOA 4lopMbi a e no-

NombJO aero nony'I&HO R&OOXOAHMOe H AOeTHTO'IROe yc:noBHe yeTOA'IRBOeTa' eHeT&Mbl B C. 

0AH8Ko, KHK noii:H3b!Ba&T npoeTOA npaNep,_ 
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(
I </> 0) 

0 I </> 

0 0 I 
/8/ 

BBeneaaaa B pa6oTe o6o6meaaaa ~opnaaoaa ¢opua oupeneneaa ae Bcerna. 
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r 3a BHHM8.11H9 lr pa6oTe, 

a 

CTOii'IHB OCTH CHCT9M pa3HOCTBhiX 

) 83HOCTHhiX 6, )W 
3 

CX9M C • I 469-478 AOC'l'OlJHH ( 1966) • b!MH 

f!TTn • rn. VIII • 6·3 ,1950. 

11n, 5 .8, 114 1961 
I>!X 3aAa'l. ' · • Hn, rn. v • § 2, 

Ia! Difference 960 • Equatiou Probl ems. ] ournal of 

H3AaTe 66 r. nbCJrllll OTAen 

J 

b 

I 
I 

p H C 2 . 


