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/1,2/ 
Bonpoc o npa6nHlKeHBOM peweaaa c.a.y. 61>Ul paccMoTpeB a pa6oTax • On-

aaKo, B03MOlKHOCTb npHMeBeHHSI MeTOit8 38MeHhl HBTerpana JtOBe'IHOI CyMMOI K npH-

6nHlKeBHOMY peweBHJO T81tHX yp8BBeBRI noxa ewe Be AOKa3aH8. 8 HaCTOSIWel CTaTbe 

paCCMaTpHBaeTCSI aTOT BOnpoc. 

• nycTb A8HO C.H.y. 

1[ tfJ • a(t) t/J(t) + 
b( t) 

•• · f-...:.·1/J_(r_) d r + J k (t,r)"'(r~ dr• f(t), 
y r- t y 

( 1) 

a xoropoM a ( t ), • ( t), f ( t ) - aaAaaawe aenpepwaawe sa r WIDDIRR no ren~o~te-

py, a y -oKpyJKBOCTb e.nHBH'IBoro pa.nayca c neaTpoM a aa11ane KoopnaaaT. H.npo 

k ( t, r ) TaKlK8 ynoaneTBOpSieT yCIIOBRJO renbnepa BCJO.IlY Ba )', KpoMe, MOllceT 
c 

6b1Tb, TO'IeK r.;;: ·t , r.ne cupa&ellliHBa oneaxa I ·~r (t, r) 1·<· • 
l·t-r p-1' 

nycTb ypaBBeBHe ( 1) RMeeT e.llHBCTBeBBOe pemeaae. 3aM&'IaSI 1 'ITO 

1 

wl 
MOlKeM nepeiiBCaTb ( 1) B BR.I18 

dr 
f --= , r-•t 

1 • 

[Cft(r}-oif»(t)) 
----- d r + Jk(t, r}tf.(r)d r ·f(t ) .. 

r -· t y 

( 1') 

B cny'l8e aopMan&aoro paapemBuoro ypaaaeBRB ( I) Mhl acerna MolKeM npenuo-

naraTb, 'ITO BhlnonueTCSI cneny10wee ycnoa•e 

a(t)+b(t) a1. 
(2) 
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HTaK 0 nyCTb ( 2) BbJnOnHeH0 0 ypaBHeHHS ( 1') HMSST BH.Q: 

t/>(t) + b( t) 
--,-~ f 

)' 

4> ( r ) _, 4> ( t) d r + f k ( t, r) 4> ( r) d r • f ( t ) · 

r -· t )' 

HapHAY c (3) paccMoTpHM ypaeaeaHe 

tf>(tlt)-t/>(t) D 
D 

(S) 

t/>(t) + b( t) 
, i 

l: 
lt•l t - t 

It 

£\tit+ l: 
It •·l 

k(t,t )t/>(t )At ·f(t), 
It t It (4) 

t<J-a,t>J+l 
t<J-a,t>l+a 

r.Qe tIt ( k •·1.2,. • •1 a ) .QenHT OKpylKHOCTb )' Ha a paBHbiX '18CTelt, a 

t '"' t 1 t 1 + 1 , A t t • · t t + 1 - t t . 

JlpH T8KHX npe.Qnonoll<eHHHX0 ecnH ypaBHSHHe (1) HMeeT a.QHHCTBaHHOe orp8HH-

qeaHoe peweaHe, cnpaee.QnHBa cne.QyJOIIlaH TeopeMa. 

TeopeMa. JlpH .r~ocTaTo'IHO 6onbWOM a ypaeaeaHe ( 4) HMeeT e.QHHCTBeHHoe orpaHH

qeaaoe peweHHe, H npH' CTpeMnaHHH a K 6eCKOHa'IHOCTH 9TO peweHHe CTpaMHTCH 

paBHOMapHO K peweHHIO ypaBHeHHH ( 3) HnH, BCe p8BH0 0 ypaBHaliHH ( 1) • 

llnH JlOK838TenbCTB8 9TOJI TeopeMbl nOH8.Q06HTCH cneJlyJOIIl8H neMWa. 

neMM8o JlyCTb Y -6aH8XOBO npoCTp8HCTB0 0 X - no.r~npocTpaHCTBO (6aaaxoeo) 

npocTpaHCTBa Y, A - orpaHH'IeHHbiii nRHeliHbiii. onepaTop B X, H An(a•t.2,.:.) 

nRHeliHbie onepaTopbi B Y , YAOBfleTBOpHIOIIlHe Cne.QyJOIIlHM ycnOBHHM: 

A D KOMnaKTHbl 

(a • 1,2, .•• 

1). 

3). 

3). 

II An ~~~ M < 00 

II A Dt/>-At/> II .. 0 npH a .. oo K8KOBO 6bl HH 6bin0 "' E X • 

4). EcnH II 4> II"< m < .. , 4> c;;. Y (a "' 1.2, • ~. ) , To H3 nocne.r~oeaTenbHOCTH 
D - D 

I AD t/> D l MOlKHO Haane'lb TaKyJO no.r~nocne.QoBaTenbHOCTb I An 4> n l , 'ITO 
p p 

JlpH 9THX ycnOBHHX 0 ecnH 

WOM a cymecTeyeT H 

lim A t/> .. 4> c;; X • 
n P a, 

p .... 

cymecTeyeT (E-A )-
1

- E + B, 

(E-AD)-
1
-I+·BDJ H BD</> 

K Bq, npH a .. oo .QnH n106oro t/> c;; X • 
/3/ 

llOK838TanbCTBO 9TOI! neMMbl HMeeTCH B 

TO npH JlOCT8TO'IHO 60nb-

paBHOMSpHO CTpaMHTCH 

Tenepb eoaepamaeMCH K .QoKaaaTenbCTBY aawell TeopeMbi. 

4 

l 

. ..:: 

... ( ,·,I 
•,1i.~ I 

. /.·j. 
. i 

'i.' 

; l 
.I 

l 

l 

l . ; 

06oaHa'IHM qepea 

~f 
At/>• wi Y 

t/>(r) -·t/>(t)d r + f k (t, r) tf>(r) dr' 
r - t y 

AD</>•~ 
tri 

D 

l: 
t/>(t,..)-t/>(t) 1\tk + 

t - t 

D 

! 
k•l 

k(t,tk)t/> 
t •a k 

k<J-1, t>l+l t<J-1, k>J+l 

r.r~e t/> G- H,... - npocTpaacTBO lj!yHKUHII, aenpepbiBHbiX no renb.Qepy 

0 < lA ~ 1 • HopMa B H ,... onpe,~:~enHeTcH cne.QyJOIIlHM o6paaoM 

II <!>11-M+ M , 
0 

r.r~e 

M - DIU I "'(t) I ' 
t E•y 

M -sup 
0 

I 4> < t 2 > - <1> < t1 > I 

1 t -t Ill . 
2 l 

t 
2

, t 
1 

E• y • 

C T8KOII HOpMOII H CT8HOBHTCH B - npocTpaHCTBOM. HeTpyAJ ,... 
'ITO A - orpaHH'IeHHbiii nRHeliHbiii onepaTop B 

nonHeHOo liTO K8C8aTCH ycnOBHH ( 2) ., TO HMaeM 

~~~ 
, i 

D 

I 
k•l 

t/>(t )-t/>(t) II b II M 
t 1\t II< . o 

t - t k -
k " 

t<J-a,~t>l+a 

D 2fr 

II :t 
k•l 

k(t,t )t/>(t )At II<CIIt/>11 f 
k k It -

t<J-a,t>J+a 

H ,... 
1 

H ycnoBIH• l) 

21F d ~ 2 
f 

0 

----'~<-e •-"-

de <2,>" 
,~--~' =-

ll 

r.Qe C - nOCTOHHH8H eenH'IHH8 0 onpenenHeMaH cneayJOIIlHM cooT 

k*(t, r) 
k(t,r)• ,lk*(t,r)I<C . 

lt-rl 1 -l.i -

HTaK, HMaeM 

2"' 
II A "'II < -II"' II ( ,P. c + 

D l.i 

II b II 
) . 

,a-p. 

T.e. ycnOBHe 2) YAOBnaTBOpHeTCHo 
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Bbmonaeao 1 ypaaaeaHe ( 11
) HMeeT BHA: 

¢(r)-¢(t) dr+ J k(t,r)¢(r)dr• f( t). 
(S) r- t y 

MOTpHM ypaBHeHHe 

¢>(tlt)-¢>{t) D 

t - t 
It 

~tit+ I 
It •·1 

k(t 1 t )</>(t )At ·f(t), 
It It It (4) 

t> 1+1 t<J-1,t>J+I 

1 a ) AenRT OKpy>KHOCTb Y HB a paBHbiX "18CTeA, a 

tlt-tt+l-tk. 

rrono>KeHHRX1 ecnH ypaaaeaHe (1) HMeeT eAHHCTBeaaoe orpaHH

paaeAnHaa cneAYIOlllBSI TeopeMa. 

TO'IHO 6onblliOM a ypaaaeHHe (4) HMeeT eAHHCTBeHHOe orpaHH

rrpH· CTpeMneHHH a K 6eCKOHe'IHOCTH aTO perneHHe CTpeMHTCH 

HHIO ypaaaeHHSI (3) HnH1 ace paaao1 ypaaaeaHH (1), 

nbCTBB aTOll TeopeMbl ITOH8A06HTC51 cneAYIOlll851 neMWa, 

-68H8XOBO rrpOCTp8HCTB0 0 X - ITOAITpOCTp8HCTBO (oaH8XOBO) 

A - orpaHH'IeHHbiii nHHeiiHbiii orrepaTop a X, H AD(a•t.2,.:.) 

bl B y , YAOBneTBOpHIOlllHe cneAy!OlllHM yCnOBHHM: 

IT8KTHbl 

M < oo (a K 1,2, ... 

II ... 0 npH a ... oo KaKoao 6&1 HH 6bmo </> E X • 

I r < m < .. I 4> E· y (a a 1,21 ••• ) • TO H3 rrocneAOBaTen&HobTH 
D - D 

Haaneq& TaKyJO noAnocneAoBaTen&HOCT& I AD 4> a l, "'TO 
p p 

lim A 4> = 4> E· X . 
D p D,P 

p .... 

1 ecnH cymecTayeT (E-A)-
1= E+ B 1 To npH AOCTBTO'IHO 6on&-

-l 
a yeT H ( E- AD ) • ! + B D , H B D ¢> paBHOMepao CTpeMHTCH 

• AnSI n106oro </> E X • 

BO aToll neMMbl HMeeTCH a 131 

amaeMcR K AoKaaaTen&cTay aarnell TeopeMbi, 

4 

.... 

' 'I 

:~ 

'l';'¥'i'.·.· :I : 
.·. I, . \ 

-1 ~. 
'_.··~·; 

;:-rl( •,\1 ,,,t. 
·,\<' 
,•.•j 

' .. 

I 

I 

j 

,,~:. 

06o3H8'1HM qepea 

~~ 
At/>·· wi y 

¢(r) -·t/>(t)d, + J k (t
1 

r) ¢(r) dr 1 

r - t y 

AD</>-~ 
171 

D 

I 
,P(t,0-¢>(t) 
-----~t + 

tIt- t It 

D 

I k(t,tt)</>(tt)A tt, 
It •I 1<•1 

t<J-1, t>J+l t<J-1, k>J+ 1 

rAe 4> G-· H lA - npocTpaacTao lj>yHKUHII, aerrpepbiBHbiX no ren&Aepy c rroKaaaTeneM 

0 < lA =: 1 • HopMa B H lA orrpeAenSieTcR cneAYIOlllHM o6paaoM 

rAe 

II • mu I 4> (t) I 1 

H:·r 

llt/>II•M+M , 
0 

M • aup 
0 

11/J <t 2 >-.P<\> I 

It -t IlL , 
2 I 

t 2 I t I "' y • 

C TaKOII HOpMOII B - npocTpaHCTBOM. HeTpyAHO BHAeT&1 
H ,.,. CT8HOBHTCSI 

'ITO A - orpaHH'IeHHbiii nHaeiiHbiii orrepaTop a 

nonaeao. LITo KacaeTCH ycnoBHH ( 2) ., TO HMeeM 

II~ 
rr i 

</>(t)-</>(t) llbiiM 
k At II< . 0 

tlt-t k - 17 

D 

I 
k•l 

t<J-1,k>J+l 

D 217 
k(t,tk)¢>(tk)A tk II< Clio¢> II J II I. 

k• 1 

t<J-1,lt>J+1 

H ,.,., H ycnoBH~< 1) neMMbi Bbi-

217 
f 

d( 

d~ 
< e 1-,.,.-

2"'llbllll4>11 

#AI71-Il 

e •-1' 

,.,. 

~CII.PII ,.,. 

rAe C - ITOCTOHHH8H aenH'IHH8 0 orrpeAenseM851 cneAYIOlllHM COOTHOJUeHHeM 

k*(t, r) 
k(t,r)• ,jk*(t,r)j<C. 

It- rl' -ll -

HTaK, HMeeM 

2"' 
IIA </>ll<-114>11<171lc+ 

D #A 

II b II 
) ' 

171-f.l 

T,e, ycnOBHe 2) YAOBneTBOp51eTC51, 
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I_ 

Tenepb npoBepHM ycnoBHe S) neMMbl • .......... 
nycTb t (;0, tl t J+l • TOrl18 

b(t) • ~~, ¢(r)-.. (t) ¢(tll)-¢(t) , 
IIA¢-A ¢11<11-- I J[ - ]drll+ 

a wi t•·l t r-t t 11-t 

II<J-t,II>J+l It 

.t k+l 'J+J D 

+II. I J [k(t,r)¢(r)-k(tlt )¢(t )I drll+ll. b(t) f t/l(r) -t/l(t) . 
t It II drll + 

t "l r -· t It• I 

II<J-l,II>J+l '1-1 

tl+l 
+II J k(t~r)t/l(r)drll· 

'J -I 

PaccMoTpHM caa'lana aHa'leHHe DIU I A 4>- AD 4> 1 npH 11 .. • • TaK xax 

¢(t) E H,. I Mbl HM88M 

( r- t),. 

rlle I( r 1 t) - aenpepbiBH8SI li'YHKUHSI ( r {a t) H ll(r, t)l~ M
0

, npH llO-

CT8TO'IHO 6onbWOM II HM88M 

noaTOMY 

• 

I 1 ( r, t) - 1 ( t ~~~ t ) I < f 1 I ·k • ( t1 r) -· k • ( t1 t 11 ) I < f . 

~~ 
11i 

D 

I 
t•·l 

t<J-a.t>J+l 

'HI t/l(r)-¢(t) 
I £----, _,t , .. 

D tll+l 

¢(\)-¢(O"\dr I < 

t - t It 

1 
~-lbl 

11 
I J 
t•I ' .. 

t<J-t,t>J+l 

1(r
1 

t)[ 1 
(r-'t) I-ll 

1 
(~ -t ) 1_,_ I drl+ 

+-
1
-lbl 
11 

D 

I 
t•·l 

't+l 1 . 
I 

1 
_,. [ I ( r 1 t) - I (t

11
1 t ) ] d r I · < 

t.. ( t .. - t) 

t<J-t,k>J+l 

llr 211 d~ 1 211 U 1 
<-I b I 2M (1-,.)- I --=t=;r +- I b If J 

11 ° 11 211/n.; 
11 

211/ 8 
e•-" 

6 

., I 
- - 1- I II ll o < -

1 - ) + O( t ) I .. o " .,. npH D .... • 

llanee llr 

6 ,.I b I • -
D de 0 'w• ¢(r )- ¢ (t) . I bl• 6 b(t) 

1-- f dr I~ f---
o e ,_,. 1-J& ,_, t If wl t . 

J-1 
jl(lr) I 

D t k+l 2 
I f [ k ( t1 r) 4>( r) _, k ( t1 tIt) t/1 ( t J ]d r I ~ 2 C ( 1- jl) ___! 

11•·1 til II 

k<J-l,k>J+l 

t 
1+2 

f 
t J+l 

211 

+ C E f 
u/ a 

de • o<-1->+o<r>. 
1-1' lljl e 

u/a 
k ( t1 r) ¢ ( r ) d r I < C J 

0 

de 
e'-" 

0 ( _!_) 
Jl 

CKnallbJBaSI aTH aepaBeHCTB81 HMeeM 

1 
ma:w: I A 4> _,A ¢ I ~ 0 ( - ) + 0 (f) .. 0 npH 

D .,. 

....... 
06oaHa'laSI 11epea 01 a ( t) •· A ¢ - A a 4> t 

. ¢(r)-,¢(t) 
b(t) •1/f(r,t), 

, _, t -?8CCMOTpHM p83HOCTb (U D (t") -'01
8

( t') nycTb t 'E· t, tl+l I t"E•l 

Torn a 

+ 

ru (t")-<» (t')•-
1
-

a a 11l 

..... 
I f I[ 1/J(r, t")-,P(t.,~t"'>I-{,P(r,l 

t<l-t.k>J+l t., 
l+l<t <J-1 

I 
't+l 
f i[k(t", r) t/l(r)-k(t"1 t )¢(t )]-{k(t'1 r)¢(r) -k(t'1 

. k ~ 

t<l-l,k>J+l 't 

1+1 <It< J -· 

7 



sepHM ycnosue 3) neMMbi, 
........... 

"' t1 tJ+1 • Toraa 

't+ cfl(t )-cfl(t) 
b(t) • [ cfl(r)-.q.(t) - .. 1 dr n·+ 

<II- I J r-t t-t 
wl t•·l ,., k 

t<l-t.k>l+l 

. t k+l 'I+J 
J {k(t,r)cfl(r)-k(t,t.,)cfl(t )}drll+ll b(t) f cfl(r)-cfl(t) . 

t k l drll+ 
k II' t , -· t 

1-1 

'1+1 
+II J k(t,r)cfl(r) drll. 

'I -1 

HM caaqana aaaqeaue mu: I A c/1- A0 c/11 npu 11 ~ • , TaK KSK 

Mbl HMeeM 

,P(r)-cfl(t) •l(r;t), 

( r- t) I' 

- aenpepb!BH8ll lj>yHKUHll ( r ~ t ) H l&(r, t)l~ 11
0

, npu llO-

HMeeM 

( r, t) - 1 (t k~ t ) I < f, I'll *(t, r) -·k • (t,t k) I< f . 

D 

! 
k•l 

k<l-t,k>l+l 

'Ht cfl(r)-f>(t) 
J [---

' t r _, t 

4> (\)-c/(0..1 dr I < 
t - t .. 

D lk+l 
I J 

t•·l 
t k 

k<I-J,k>l+l 

l(r, t)[ 1 
(r-·t)l-1' 

1 
< t., -t > 1_" I dr 1 + 

D tk+l 1 , 
I J [ 1 ( r, t) - 1 (t.,, t ) 1 d r I < 

k•l 't (t .. -t>l-f' 

t<J-t,t>J+l 

2tr llr 
2tr u 1 

lbi2M 0-~t>-- f ----.;..-, +-lblf I 
0 t:•-,... tr 11 1rr/" • srr/ a 

de 

el-l' 

6 .. 

' 

--1-lbll0(-
1
-)+0(f)) .. 0 .. •" 

npu D ~ .. • (5) 

LianeE! 
"' 6"lbl11 -
D d! 1 0 'J+I cfl(r)-cfl(t) . lblllo b(t) -0(-),(6) J--1-- f dr I~ , o el-f' 1-p. 

" 11" ,_,t ~t<•> 11 trl t . 
I -1 

D \+1 2 Ill' 

I f [k(t,r),P(r)-·k(t,tt)cfl(tJ1dri~2C(1-I')-; f. 
k• 1 't t•/. 

t<l-t.k>l+l 

t 
1+2 

J 
t 1+1 

Ill' 

+ C r f 
n/" 

- 0(-1-)+0() 
111' r ' 

.. ;. 
k ( t, r) ,P ( r ) d r I < C f 

H 
el-fl 

1 
O(-) 

rf 

!...{_ + 
1-f' e 

(7) 

( 8) 

CKnaabtBall sTH aepaseacTBa, uMeeM 

1 
mu: I A .P _,A .P I ~ 0 ( - ) + 0 (f)~ 0 npu 

" 11" 

( 9) 
11 .... 

05oaaaqal! qepea 01 "(t) •· A .P- A ".P t 

. ,P(r)-•,P(t) 
b(t) •t/dr,t), 

( 10) 

r -· t 
....... ,--.. 

paCCMOTpHM p83HOCTb Ql D ( t ") - Ql D ( t ') nycT& t 'CO• t t 1+1 , t"e·t t rae l < J , 
1 I 1+1 

Tor a a 

(II (t")-<» (t')--
1
-

" " If l 

't+l 
I I I[ lp(r, t'')-t/l(tt,t"')l-(t/l(r,t'l-t/l(tt,t')]Jdr + 

t<l-t.k>l+l 't 

t+t<t < 1-1 

+ I 
't+l 
J l[k(t", r) ,P(r) -k(t", tt),P(tJI-{ k(t', r),P(r) -k(t',tt),P(tt)11 d r + 

t<t-a,t>!+a 't 
1+1 < k < 1-1 

' 
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1
1+1 1 'l+a '~+• 'J+I + 1 ,. r "' ( r' t ") dr _,_ .,_. trl 

f .p(r;t')dr+ f k(t",r)~(r)dr-· .,_. f k(t',r)~(r)6., 

lloKBJKeM, 'ITO 

CTp8MHTCH K UyniO npH 

' J-1 

IQ) a (t" )-CIIa (t') I 
llllp 

lt"-t'l .. 

I+ oo • 

'J-1 

llnll DpoCTOThl 3aDUCU Mbl paCCMOTpUM TOnbK01 UaDpBMep, Bb!palKeHBe 

't+l 

__ 
1 
__ 1__!_ I . f l[f/l(r,t")-t/J(tt,t'')],..ft/J(r,t')-,t/J(tt,t')]ldr I • Y(a). I t, -·t, I " If I 1:<1-I,I:<J+I fa: 

i+l<t <J-1 
11MeeM 

[ t/J(r, t ")-·t/J(r, t ')]-•( tP'(\, t") -1/1 ( t , t ') 1 ~ b(t")l(r, t ")( __J 
1: (,- t ") ct 

- b (t ") l(tl:, t")[ 1 

(t-t") 4 .. 
-
1 
-1 + [b( t") l(r, t ")-·b(t ') 1 (r, t ')1 ___!. 

(t -t')a (r-•t')a 

r.Qe a •·1 - /l 

.. 
1 

-·[ b(t") l(t ... t")-·b(t') l(tt't') 1 (t -t')il 

t 

] -

3aMe'lall HepaBeHCTBO (5)j B cuny Henpep&IBHOCTH l(r, t) (r"t)u b(t)EHI', 
HMeeM 

· 1 a · ·2"" Y(a)<-;-lbllflt"-·t'l C
1

+lM
0
(1-I')(-

1
-) 1. ( 11) 

r.Qe 
llf d~ 

f - KBK H B (5), a C
1 

•·a f -a 
•• ;. e 

Ha ( 11) o'leBB.QHo, !ITO 'I' (I ) CTpeMHTcs x ayn10 npu I .. oo • llns OCTBnbHhlX 

BbipalKeHuA STO yTaepJK.QeHue .noxaabiBaeTcs aaanorH'IHO, TaxuM o6paaoM, ycnosue 

S) · neMMbl YAOBn8TBOpli8TCH, 0cTaeTCll ycTaHOBBTh BhlDOnJieJiue ycnOBUH 4) • 

nycTb I ~a I E H" , II ~ a II ~- • < .. 113 Toro, 'ITO I rf> a ( t , ) -

-·rf>a(t')l"511ll.t"-t'l/!t U B CUny nonHOTbl DpOCTpaHCTBa 81.1 MOlK8M Bbi.QenUTb 

ua nocne.QoaaTenbHOCTU I ~ I no.Qnocne.QoBaTenbHOCTb I ¢
8 

I_, cxo.nH-
a P 

lliYIOCll- K ~ E· H p., I rtf> II ~ m • 

8 

• 

" 

Tenepb, Bhl.Qenss Ha I A at/> 8 1 no.Qnocne.QOBSTenbHOCTb I A a rf> 

p 11· A r1> - A r~> 11 < 11 A" 11 11 r1> " - r~> 11 + n A r~> -·A ~ 11 • 11 p Dp - p p 11 p 

npu P ... .. II rf> - rf> II ... o u II A" rf> - Arf> II ... 0 
"p p B cuny 

neMMbi, 0TCIO.Qa, H3 ycnosus (2), II A a II < M , UMeeM 
p - IIAD ~ npu p .. • • Ycnoaue p 

Arf> E HI' 
4). Tenepb cne.QyeT ua Toro, 'ITO ecnu rf> ~ 

lim A rf> •·A¢ E H . 
Dp Dp /J. p+ .. 

11Tax, Kama TeopeMa .Qoxaaaua. 

Ha aroA TeopeMhl cne.QyeT, 'ITO npu .QOCTBTO'IHo 6onbWOM a 

Hyns onpe.QenuTenb cne.QyiOmeA cucTeMbi nuaeAHbiX anre6pauqecKux ~ 
OTnH 

b 
rf>t+ --L. 

a 
rf> t- rf>t 

t 1:- tt II' i 

r.Qe 

I 
1: • I 

t<l -a,t>l+a 

a 

A t t +· I 
k•l 

t<l-a,t >l+a 

f t- f (tt), kt II:- k (tt , t 1:). 

kt rf> - f t ' 1: t 

l1To6&r ocymecTBHTb aToT MeTo.Q Ha SBM, nyqwe npuaecTu ypaaJ 

K ypaBH8HUIO C li.QpOM fUnb5epTa, 
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(5); B CHny HenpepbiBHOCTH &(r, t) (r"t) H b(t)" H/A, 

< f- I bl l f I t"-,t '1 11 
c 1 +21

0
(t-">( 2: >"1. (11) 

lltr d~ 
C1 •a f -

n!"' e11 

'I' (a) CTpeMHTCH K HyniO RpB I .. oo , LlnH OCTanbHblX 

laePlK.QeHHe aoKa3&IBaeTcH aaanorB'IHo. TaxHM o6pa30M1 ycnoaHe 

,.. 

OcTaeTCH ycTaHOBHTb Bh!nonaeHHe ycnoaHH 4). 

rl>" II !S, m < • .113 Toro, ~To I r1> (t ") -
D 

nonaoT&I npocTpaHCTBa R I' MolKeM B&IaenHTb 

noanocneaoaaTenbHOCTb I ~ I .I CXO.QH-
Dp 

.< m. 
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• 

Tenepb, Bh!JlenHH H3 I A 11 ~ .. 1 noJlnocneJloaaTenbHocTb I A 
11 

~.. 1. HMeeM 

p p 
11· A ~ - A~ 11 < 11 A.. 11 11 ~ _, ~ 11 + 11 A ~ _,A ~ 11 • 

D p Dp 
1

- p Dp D p 

npH P.... II ~ -~ II .. o H II A.. r1>- Art> II .. o 
."p p B CHny ycnoBHH 3) 

neMM&I. 0TCIOJla, H3 ycnoBHH ( 2). II A a II < M , HMeeM 
p - IIA rl> -Ar/>11 .. 0 

npH p .. •. YcnoBHe 4). Tenepb cneJlyeT H3 Toro, ~To ecnH 
"P 

A~ E R I' 
r/> E-· R fA , TO 

A ~ •·At/> E R • 
"p "p /A 

lim 
p .... 

MTax, aawa TeopeMa JlOKa3aaa. 

113 STOft TeopeMh! cneJlyeT, ~TO RpH JlOCTaTO~HO 6onbWOM a OTnH~aeTCH OT 

HynH onpeJlenHTenb cneJlyiOrueA CHCTeMh! nHHeAHblX anre6paH'IeCKHX ypaBHeHHA 

b 
rl>t+ --L. 

tr I 

rl> 1:- rl>t 

t 1:- tr 
rae 

D 

l: 
1: • I 

t<t -l,t>f+l 

D 

+ l: At 
1: ..... 

t<t-1,1: >l+l 

f t • f Ctt ) , II t t • k ( tt , t t ) • 

II rl> •I t ' t 1: 1: 
(f-1,2, ••• ,a) .I 

t.{To6&I OCyWeCTBHTb STOT MeTOJl Ha 38M, ny~we RpHBeCTH ypaBHeHHe ( 1) 

K ypaBHeHHIO C H.QpOM fHnb5epTa. 
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