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ITycTD a~aao Henzaet!Hoe onepaTopaoe ypasaeaHe 

c;P (x) :" {! (I) 

.:s npocTpaHcT:se Baaaxa X. 

·, .·. . B ,ltaHH0£1 pa6oTe npe,Z{~araeTCfl O,Z{HH :sapHaHT ]tnH pemeHHH ypaBH~- · 

.: · HHii ·c I) H HnnDcTpHpyeTcH npHMep, noKaab!BaiO!llHt! ·. npHueneaHe aT oro 

M6TO,lt8 K pemeHHlU.I KO~KpeTHbiX cj)yHKUHOHMDHi.lx ypaBHeHHH •. 

B paa]tene ·I. cj)opuyJI:wpyeTca H · ]tOKa~b!BaeTcH Teopeua cymecT:so:saima 

pemeHHH. nJIH STOrO.HCDOJIDSyeTCH peKypeHTH~H nponecc c· HeKOTOp~M 

:semecT:seaa~u: p:apalle'J!pou 8 : 

Xn·H:= X,n -[¢ 1 (X~) +OET1¢(xn), n=o_l,.t, .. , (2)' 

B pa:!!,J;U:t 2t: K!l.lt npKuep, pac~uaTpHBaeTC.Il npHlleHeHH_e 

H8CTOHI!lero MeTO,lla K peme_HHHM. H61IBHeHHbiX CH_CTeM anre6paH1!eCmiX ypa:s,-

, H6HHt!. , . 

I. TeopeMa cysecT:so:saHHH 
~·. ., 

TeopeMa I. nony?THII' T.ITO. onepaTop ~ onpe]teJieH B HeKOTOpOM mape 

. B (r., r )c: X H Henpep~:sao .ltH/Mepen~pyeu no cflpeme, npHT.IeM npoaa:so,Z{-
. I . , ~ -

HaR <P/x). HMeeT .·o6paTH~a onepaTop C"P'i"x). 
Ecnu cymecT~yeT :semecTBeHH~£1 napaueTp 8 , y~o:sne;:sopRIO!llH£1 

·YCHOBHHJI: ' 

I) ]tJIH. n106wc aneKeHTOB 

. ·. 

... :;. .. 



/ 

·' 

. 2) ~:nll · mo6oro a:neMeHTa 
· · nv-1 · 

} 'i" f!) ~ ~K' 

X ~ B (Xo,r) 
. I . . 

l8/K<3i' 

TO B mape B (Xo,r) ypaBHeHHe (I) m.teeT -e.lviHCTBeHHoe pemeHHe x H 

noc:neJtoBa;~:ni>HOCTI> a:neM~HTOB [ x~ J , onpe]te:nlleuwc ~opuynoa (2), 

CXOJtW:fCH K pemeHHKl X: • 

CKOpOCTI> CXOJtHMOCTH O~eHHBaeTCH HepaBeHCTBOM '· 

,/ 

: :... ·r·2181K )n·- --11 X -Xn/1 ~ V -:r::T!fK. • 
"jO- '· • 

t ·~ ' 

·aJteci. 

V,= ' -. 

rJte 
c. =II if?iXcJ !/. 

IlpelltJtC tteY nepeitTH. K JtOKaaaTe:n:&CTBy Teopeln.t, BBOJtHll O~HY JI8MioiY ~ 

KOTOpall ll~Jill6TCll ~H~OHSM~H6HH8Y Teopew Ealiaxa /I/!> . . 
• • • • J. -'... • • • ,. 

Jlelo!Ma. llycTJ> n!ttHeilH!iil onepaTop '-[-/ OT06paJKae~ X B ce6H. H HYeeT o6paT.;.. . ---- ' ' 

HHii · cinepaTop lf'-4 
, orpaHnqeHHstt _ ItoHcTaHTott K : 1/ '1'-1 II " K. 

TorJta JIHHeltHb!U onepaTop If + o E c HeKOT.OPHM :sexq~CTBeHHWI 
rrapaMeTpOM 8 , YJtO~JieTBOpll!OiqHM. Hepa:seHCTB{ K lj I < 1. , l!Me~T 
o6paTmitt_ onepaTop ('I' +- 8 E)-1,' IipHiiell. oneuoSf cJJ:yzzt 

rJte 

/I(!!J+8EF~I/~A, 

A=_)S,_ 
1-/8/K • 

IIepeltJteY Tenepi> K JtOKaaaTeJI:&CT_By TeopeJm I. 

B cil~y yc:no~ll£1 ~eopew .I onep~Top q/(xJ y~o:s~eTBopne~ .ycnoBHD 

JieYMbl, cne;ItoBaTeni.uo, Jt1Ill :nll6oro' x E B fxo r J nony~:~aeorcH oneHKa. 
, . I , • . , 

1/( ¢\rJ -r 8~ r" II~ A (I.I) 

JAcnOJI:&ayll M6T~Jt :MaTeMaT~PieCKOlt HH,lty-KI\HH, llOJIY'tlaell; .'tlTO .a:nelleHTH Xn, 
'. '·. 

n = I,2,. ~., ·onpe,ne:neHHHe ri_lopllynott (2), npHHaJtJie:ataT mapy B ( x., r). 

Qqeinl,nHo, 'ITO B mmy HepaBeHCTBa (I. I) npn rt = 0. Ha ~OPliYJIH 

(2) BHTeKaeT 
4 



II :1'~ -X~//£: 'll G.~ 
.• 

T.e. 
X, E. B (X 0, Y') . 

'. 

Ilpe:ztnonaraa, qTo aneweHTH :r,, x~, ... , .ie , onpe;zteJIElHHhle no 

qJOpMyJie (2) npH Yl.·= o,i~· .• ~. e~1. t ~PHHS;ztilelltaT mapy B(x.' ... ) I 

oueHHM HopMy oriepaTopa cp (:rntt). · 

- TaK KaK onepaTop <Ptxmt}. ··~6li!:Ho npe;ztcTaBliT:r:. B BH.zte. 

•. (/>{xn+l) • if> (Xn ~,)- Prx,J-:-<f>'(x"){;,·+,-x,_")_;8 (Xn+'- .X •), 

TO 

IlOSTOJJy 1 ElCiiH SJieMeHT 'Xf+~ . onpe,tieJIEiH ·~@op~yJIOt'i (2) ·. rrpH. n =·l. 

TO B CHJI; ~epaBeHCTBa (I.I), (I.2) H3 \flopiJyJIH (Z)'·riOJIYttaeTCll 
' . ' . ' 

.. ~.lte 

p;.z"/8!/l. 

# Xt+r - Xo // ~ fl c S.e 
7

_ 

. . 1- ptt{ 

St= 1 _P 

(I.2) 

(I.3) 

(I.4) 

B. cHny ycJioiiHt! TeopeMhl nocJie,ItoBaTeJI:&HOCT:r:. [s .. J liOHOTOHno BoapacTaeT 

H. HueeT Koueqnhlii npe,zteJI: 
• ,: • ' > I 

r,Ite 

T.e~ 

.fi.m · S n = S , 
. ,··, 

··., 

.s~./-p 
. CJie,ItoBaTeJI:&IIo, npH JIKJ6oM l>;. 0 cnpaBe,ItJIHBO cJie.ztYIOll!ee HepaBencTBO: 

·11 Xe+·, -x·oll~ flcSt <flc S =r 
. . ' 

Q:eH E 8 (x., r). 
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Tenep:L ;ztoKazeu, tzTO nocne;ztoBaTen:&aocu { .:r., J" cxo;ztHTCH. 

:nna JIJ06oro. Itenoro ·tmcJia i " o cnp~e;ztJmBo aepa.BeHcTBo 

-!{:tn+j"- X.nl~ ~lie ( s.,~J-z :-:-sn-z). 
· ITepexo,Ita It npe;zteJiy rio n , Ha (I.5) noJIYtmU 

-t_~ 1/Xn+f_,x.,//~lle (S-5).;.0.· · , ..... .,., - . . . ~ 

. 8To aHatmT, tzTo nocJie;ztoBa~eJI»Hocu [ :r~ J cxo;ztHTca it ueKOT.opouy 

" (I.S) 

aJieUeHTy ·X €- /3 (~0 r)• 0lleBH;ltH0 1 liTO. STOT npe;zteJI £ HBJilleTCll pemeHI4811 
. ~ ~ • ~ I . , . . < • • • • • 

yPSBHeHHH (I) •. 

ITpe;ztnonozHu, · liTO cyll{e CTByeT ell{e ;ztpyroe pemeHHe X* • 
. " - r . ". . 

Tor;zta · paaHOCT:L X- X " UOJtHO npe;ztCTa.BI4T:L B BH;zte ·. 

: X~ x·*= [<P'M.,. o£ i 1[(/)til -¢rt"J -(p'txJ(i~x~") -Jti- y')) (i.6) 

· OtteHHBail HOPMY o6eHX llaCTe~ paiieHCTBa (i.G), nOnYllaeu· 
. . ,.//X- x"'ff.:.p/IX -x 14 /l 

Ho TaR Kalt p ii 1 ·TO //'X- X ~'//:::8. 
k: 

CJie;ztoBaTeJILHO, npH. BHnonHeHHH ycnoBH£1 Teopeus ypa.BHeHHe. (I)·· 
. . . . .. 

,HMeeT.TOJI:LKO O;ltHO pemeHHe. 

Tenep:L 0It8HHII CKOpOCTI> CXO;ltHIIOCTH. 

IT pH J - cD Ha · aep8BeHcTBa 

~I 
8 Xn+j :-:X11/I ~ 'f:'n It Xtct-1 -Xi!# 

BHTeKaeT OtteHKa 
· .._· · ' (zt81K) 11 

Qx -x;,ff ~r .f-18/K 

HTaK, Teopeua.no~HOCT:Lm ;ztoKaaaHa. 
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2. · IlpuueHOJIHe :rt pememuo cHcTeu HeJIHHe~Hwc 
.·, axre6pa.HtteciOOC~ ypa.BHenHtt · 

.IJYCTI> HaY 'l'pe6yeT_Cl'l pemH'l'I> , CHCTeuy aJire6p!iHti6CKHX ypallH6HHJ!
1 

3S,llaHHWC ll HeKOTOpol m -uepHo£t 06JI~CT~ T m c R m 

/4 (f., 1,,,, im) =-0 

!:. (t1, ~ ... ,ti'YI) :::o 

/m (tr, ... ,itn)= 0 .. (2.I) 

Onpe:zteJIHM aopuy ll6KTopa . X = ( t,, ... , -t,..)€. Rm , ·Kax o6utiHo, cooT

HomeHHeM· d X//= V Itt; 11 C!y,~;ex c~nr~at.L Rm -/;·-npocTp~cuo~ •. 
JloJiaraa ~ ·:. ( /t,. . ., ·f,.,), ~ = f/>(::e)·, 11oeo ~~TaT~ CHCTelly (2.!) 

. ' 

oneparopH!m ypaBHeHMeM 

cJ>rxJ :e. 
Teopeua 2. ]lonycTHll, qTo !flYBKIUut fi, t= I,2, ... ,m · ll HeRo-. 

TOp OJ! 06JlaCTH f, C f,;, Henpe~h!ll~O . ;ztHt,MepeH~HpyeMU no apryueH,TaM tj : .' 

J = I,2, ••• ,.m ·' u onpe;zteJIHTex!/uaTpH~ H1to6H OTJIHqeH OT HyiDI: -• 

:'£& .... 2ft 
~t4 :'i>tm-

I T. (>t) I= £h. : .. . £b. ' ot. ''dtm ) 

~j;., ·. ·.: .. ~~:n 
, a 'Qt I O.t m 

. I~ t! f·'a..2.i' :5: /( · 
vtni(,JZ Y q., · d 7· 

1';1!6 · £li.& ;.. · 8Jil'e6paH1!0CROe. ;ztOHOJlH6HHe 3JlOLIOHTa, Y/f. 
• '' . . d 

. EcxH c~ri{ecTllyeT KOHCTaHTa 8 , Y.llOllJI6TBOPHIOII!a.H ycJi9BHHll · 
. . . ' 

JfT(x,)-J'(ytJ/1£: 18 I, . K 18 I ~3. 
'· 

, r.zte.i1,x.t cf,_,o:i:o yp~BaeuHe (2.1) 

HueeT _e.llHHCTlleHHoe perue~He ·ll fm·, a npH6JIHXeHHue pemeHHH, onpe:zteJUI

euble 4JopuyJiort . (2), CXO;ztffTCH It ,STOMY pemeHHIO. 

7 

'. 

·. 

' :-. 



I ., '-~. 

-..' 

: s~ec» if,.,-~ { xf·,;;·~- xlf -~ ~-~~tall·, e ~ ff. ltlx.> •. . _,,., 

HCHO, qTO 6CXH.BanOnHeHH.YCXOBHH Te~peMH 2, TO CSy,UT BanOJIBeHS. 

Bee ycno»HH TeopeMH I. 
.~·-, 

OT.CrJ.zta cne,ueT cnpaBe~nHBOCTI> Teopeuw 2 •. 

Tenepi> KpaTKO paccuoTpzu qHcneHHH!.t;npHuep. 

Mbl zlieeu cxcTeJiy~ · aa:ztauHym B R"' [3] · . . . 

t-t (f.t, t,_)6/,t} + C~ J. t-i~tL -tJ. -:l =0 
. •. L .l . . !.1. (i,,t~.-).::::~t-t+Jtd~., fit- ::.3 =.o. 

. :Boa:bweu ;.1tJIH HaqanJ>Horo npHCSJIH&eH!4H. · t; = 0,55 , 

•1·· napaueTp 9 = 0,3I. 

. 0 > 

. -t:_= 0,95 

Peayn:r,TaTbl BblqncneHPI!.t noKaablBaDT, qTo npH TaKou. B&6ope . 

· :lHaqeHHH ,ZtXH napaMeTpa npHCSJIHseHHble pemeHHH CXO~HTCH K TOqHOIIY 

pemeHa!d· 
t1 = .0,5 l.~~= i,o. 

.IIPH aiou nonyqa~TcH cne~n~e aHaqeHxa:· 

K = o,s \ i. = ·o·,2 ,·. Y'= o,6: 

JH1TEPATYPA 

I. Jl .B.KoHTOpOBHq,. r ~II.AKHMOB. 
~YHK~HO!i8JI:&Hhill. aH8XH3 ~ !iOpl.!HpOBaHHHX npoi::TpaHCTBaX • 

. ·. ~H3M8Tr!tl3,I959,· CTp.I58. . . .... 
2. H. I/. llrdoJ.aivicJ' , 1leM~tr:m/.o . md!uid- ~ 

!J.o-tM1-dcVUJ 17-aLU.e._ ~/,km.d; JCSS,' Vo.t. fL,II.:~ 196$; 

3. JK,C.EepealllH,•H.IT.lKH,ZtKOB. 

· 'MeTO.ztbl BHqzcneHl'!it, II. \t>naMaTns, · I962. 
• ~ I 

PyKonxci; nocrynx.11a B H3.1taTui>cxxtt · or~•Ji · 

8 
2 uapra I970 ro,1ta, 

. .-

\. 

.-:.'· 

,· 


