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0AHHM H3 MeTOA08 n08biWeHHSl T04HOCTH npH6JlH)I{eHHOrO pewe
HHSl Sl8JlSleTCSl 3KCTpanOJ1Sl4HOHHbli1 MeTOA PH4aPACOHa, HCnOJlb3yiO
~Hi1 peweHHSl Ha nocneA08aTeJlbHOCTH ceToK. Bo3MO)I{HOCTH npHMe
HeHHSl 3TOrO MeTOAa AilS! JlHHei1HbiX AH<!><!>epeH4HaJlbHbiX ypa8HeHHi1 
paccMOTpeHbl 8 / 1, 2/ , rAe MO)I{HO Hai1TH noAp06Hble CCbiJlKH. B / 1/ 
MeTOA PH4apACOHa npHMeHSleTCSl K WHpOKOMY Kpyry 3aAa4 MaTe
MaTH4eCKOi1 <!>H3HKH. TaM, 8 4aCTHOCTH, paccMOTpeHo OAHOMepHoe 
K8a3HJlHHei1Hoe ypa8HeHHe 8Toporo nopSlAKa. B pa6oTe l 3/ npo-
80AHTCSl YT04HeHHe peweHHSl OAHOrO K8a3HJlHHei1Horo 3JlJ1HnTH4eC
KOrO ypa8HeHHSl 8 TpexMepHol1 o6nacTH. 

B HacTOSl~el1 aaMeTKe ailrOpHTM THna PH4aPACOHa o6o6~aeTCSl 
AilS! HeilHHei1Hb1X onepaTOPHbiX ypa8HeHHI1 o6~ero 8HAa. <!>opMyilH
pyiOTCSl yCil08HSl cy~ecT808aHHSl pa3IlO)I{eHHSl no MailOMy napaMeTpy. 
0TAeilbHO pacCMOTpeH Cily4al1 CHilbHO MOHOTOHHbiX onepaTOp08. 
nocTpOeHa pa3HOCTHaSl CXeMa n08b1WeHHOro nOPSlAKa annpOKCHMa-
4HH AilS! HeJlHHei1Horo onepaTOpHoro ypa8HeHHSl. 

§1 

PaccMOTPHM 8onpoc o npH6IlH)I{eHHOM peweHHH ypa8HeHHSl 

Au = y, u <;. X, y ~ Y , /1.1/ 

rAe HeJlHHei1HbiH onepaTop A AeHcTeyeT H3 B - npocTpaHcTea X 
8 B -npocTpaHcTeo Y. nycTb 3aAaHa nocileA08aTeilbHOCTb onepa
Topo8 pn H Qn , npoeKTHPYIO~HX X H Y Ha n -MepHble nOAnpOCT
paHCTBa Xn H Y n' a ypaBHeHHIO /1.1/ COOT8eTCTByeT CileAYIO~ee 
ypa8HeHHe AilS~ npH6IlH)I{eHHoro peweHHSl 

An un = Q n Y ' An : X n ... Y n · /1.2/ 

OnepaTop An annpo KCHMHpyeT A. npH 3TOM nocneA08aTeJlbHOCTb 
3aAa4 THna /1.2/ COOTBeTCTByeT KaKOMy-nH60 pa3HOCTHOMY HilH 
npOeK4HOHHOMy MeTOAY peweHHSl ypaBHeHHSl /1 . 1/. 0603Ha4HM 4e
pe 3 u* H u * peWeHHSl ypaBHeHHI1 /1.1/, /1.2/ COOT8eTCT8eHHO. 

n 
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OycTb e npocTpaHCTBax X 11 Y 3aAaHbl 1111He.:iHble MHOlKecTaa B e X 
11 Bit c Y , k = O,l, .. ,N, TaK 4TO B0 c B1 c •.• c BN = X, k 

B~c B'1c ••• c B~ =Y. 3n1 MHOlt<eCTBa onpeAenRIOTCR KJlaccaMI1 
pa3pewi1MOCTI1 3aAa411 I 1. 1 I: ecn11 AJlR y ~ B k cyllleCTayeT 
peweHI1e u* ypaaHeHI1R I 1. 1 I, TO u* c Bk , 11, KPOMe Taro, 

A(Bk.) c Bk. AHanori14Hble cooTHOWeHI1R cnpaeeA1111Bbl AllR npoi13-
BOAHblx <!lpewe nOPRAKa e ( e = 1' .... N) onepaTOpa A: eCJ111 

Vkt ~ B kj (i = 1 , ... , f) , TO 

A (e) (u"')(v , •.. , v ) ~ B' , k =max k . . 
k 1 k f km m 1 < i <£ I 

Hawa 4e11b - nony411Tb pa3nolKeHI1e 8eni1411Hbl 

l'l. =P u*-u* n n n /1.3/ 

no cTeneHRM n -1 : 

N 
/'). = p ( ~ c n-k ) + D ' liD II = 0 (n -N) • 

n n k=1 k n n /1.4/ 

rAe 3JleMeHTbl C k ~X 3aBI1CRT TOJlbKO OT u* 11 He 3aBI1CRT OT n. 
Op11 3TOM pa3nolKeHI1e /1.4/ CBR3aHo c nocneAOBaTeJlbHOCTbiO 

MHOlKeCTB Bk c X: 

ck ~BkCBk+ 1 c ••• CBN = X , (k=1,: •• ,N); u*~B 0 • 

0THOCI1TenbHO onepaTopoe A 11 An npeAnonOlK11M cneAYIOIIII1e 
CBO.:iCTBa: 

/A/ YpaeHeHI1R /1.1/ 11 /1.2/ 11MeiOT peweHI1R u*~ B
0 

c X, 
u*n ~ X n , 11 BblnOJlHeHO COOTHOWeHI1e 

lim II P u * - u * II = o . n n 
n->oo 

/1.5/ 

/B/ OnepaTOpbt A 11 An 11MeiOT paBHOMepHO HenpepbiBHble npoi13BOA-

Hble <llpewe AD nopRAKa N B OKpecTHOCTRX Sa=lx: llx-u*ll_sRl 
n 

11 SR=Ixn: llxn-Pnu"'IISRl 

IIA(k)(P u*)II<M, k <N, 11 AJlR 
n n 

cooTBeTCTBeHHo, TaK 4TO IIA(k)(u*)ll $M, 

onepaTopoe A' (u*), A '(P u *) 
n n 

CyllleCTByiOT orpaHI14eHHble o6paTHble 

IIA'(u*)-
1

11 SM 1, II A~ (Pnu*)-
1 

II S M
1

, 

11 113 paeeHcTea 

A'(u*)v = g, g.; B~ 

cneAyeT, 4TO v ~ Bk. 
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/C/ CnpaeeA1111BO pa3nolKeHI1e 

N 
Q Au*= A p U*+ Q (~ a (u *) n-k) + n 0' 

n nn nk~ 1 k n, /1.6/ 

rAe 3JleMeHTbl ak;; Bk, (k=l, ... ,N) onpeAenRIOTCR 4epe3 u * 
11 He 3aBI1CRT OT n. Be1111411Ha fln,O YAOBJleTBOpReT COOTHOWeHI110 

II fl II = o (n - N ) , n -> oo • 
lt n, 0 II 

(P) (P) 
/D/ AnR npOI13BOAHbiX An cPnu*) 11 A (u * ),(f=1, ... ,N)npl1 3aAaHHbiX 

vk 1' .... , vkP' vki;; Bkt ' ( i = 1, .. .. N) cnpaeeAni1BO npeACTae-
neHI1e 

(P) * (f) * QnA (u )(vk, ... ,vk )-An (Pnu)(Pnvk , .•• ,Pnvk) 
fJe 1 e 1 e 

I I 

= Qn(~ Aap(vk, ... ,vk )n-la ! )+flna(vk, ... ,vk ), 
Ia : -1 ' 1 P · ' f 1 f /1.71 
' I-

ll a il -N 
1 :n II _ ( :' P' ) l: u 1. - 0 n , +D-+oo. 

n, a e 

3AeCb a- MYJlbTI111HAeKC,T.e. a=(i1,i2, ... ,ie), ile=(k1, ... ,ke), 
f3e=(N-k 1, ... ,N-kp), a paBeHCTBO ABYX 11HAeKCOB paCCMaTpi1BaeTCR 

nOKOMnOHeHTHO. Opl1 3TOM la i = i 1 + ... +i e, a II al l= max li !. 
1$p$f p 

OrpaHI14eHHble nonyni1He.:iHble ~OPMbl onpeAeneHbl cneAYIOIIII1M o6pa3oM: 

A o : (Bk x ... x Bk) -> B'11 II 
a,L 1 p , a+ap 

11 He 3aBI1CRT OT n. B 4aCTHOCTI1' npl1 e = 1 11 v >; B k. (k =1, ...• N) 
pa3JlOlKeHI1e /1.7/ 11MeeT B11A: 

N-k -i 
Q A'(u*)v- A'(P u*)P V=Q (~A. (u*)vn ) +fl , 

n n n n n . 1, 1 n, 1 
1 = 1 

l iD n, 
1 

I I = o(n-N+k ), n ... oo , /1.8/ 

rAe HenpepbtBHbte 1111He.:iHbte onepaTopbt A 1 1 Ae.:icTBYIOT 113 B k 
B B 'k+ i 11 He 3aBI1CRT OT n 11 v. ' 

Pa3nolKeHI1e BI1Aa /1.4/ ycTaHaBnl1eaeT . 

TeopeMa 1. OycTb AllR ypaeHeHI1i:i /1.1/, /1.2/ BbtnOnHeHbl 
ycnoe11R /AI-!D/. TorAa AllR peweHI1R u * ypaeHeHI1R /1.2/ 
cnpaeeA1111BO pa3nolKeHI1e n 
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N -k 
u*- p u* = p ( k ck(u*) n ) + n , 

n n . n k= 1 n 

llfl n II = o(n -N) , n -+ oo , 

rAe :meMeHTbl ck(u*) ~BkC ••• CBN=X, (k=1, ... ,N) 
H He 3aBHCRT OT L 

AoKa3aTenbCTBO. Bb14HTaR H3 paeeHCTBa 

QnAu* = Qny 

ypaBHeHHe 121, nony4HM COOTHOWeHHe 

QnAu*= Anu~ , 

KOTOpoe, Y4HTb1BaR ycnOBHe ICI, nepenHWeM B BHAe 

N -k 
A P u*-A u* =Q ( I a (u*)n ) + n . 
n n n n n k = 1 k n, 0 

11.91 

I 1. 101 

11.111 

Hcnonb3YR ycnoeHe IBI H aHanor $opMynbl TeHnopa AnR onepaTo
poe B B-npocTpaHCTBe / 41, nony4HM ypaeHeHHe AnR ~n H3 I 1 . 31: 

N <e) 
A'(P u*)~ + I - 1-A (P u*)(~ , .... ~ )+w(P u*,~ ) 

n n n f= 2 £! n n n n n n 

N -k f 
= Q ( k akn ) + n 0 ' n k= 1 n, 

N 
llw(P u*, ~ )II= o(il~ I I ) • 

n n n 
HeTPYAHO y6eAHTbCR, 4TO oTo6palKeHHR w(P nu *, ~ n) H 

ll. 121 

A(~ (P n u *)(~n , ... , ~ n ), ( £ = 1 , ••. , N) RBnAIOTCR ClKHMa~HMH npH 

AOCTaT04HO ManbiX ~n' a nOTOMy ypaBHeHHe 11.121 HMeeT eAHHCT
BeHHOe peweHHe B ManoH oKpecTHOCTH HynR. AoKalKeM, 4TO AnR 
3Toro peweHHR cnpaeeAnHBO paanolKeHHe 11.91. 3aMeHHM cnarae
Mble B neBOH 4aCTH 11.121 paanolKeHHeM H3 ycnOBHR 11.91 H HC
nonb3yeM ycnoeHe IOI: 

N -k N N- k -! -k 
Qn(A'(u*) l: ckn - l: ( l: A 1, 1 (u*) ckn ) n + 

k= 1 k=l k=1 

+ ~ - 1- I A(f) (u *) ( ~ c n-k) f 
f=2f! k=1k 

{3£ 
..., l: I A f (c , ... , c ) x 

cze I a I =1 a, k 1 k e 

6 

.. 

-( \a l + \a. !) -k -ko 
x n t J) + k fl (C n 1,,,,, C n L ) + 

ae n,U£ k1 kf 

+w(P u*) ~) + A'(P u *) !l +n-1G(c , ... ,c )!l + F(!l )= 
n n nn n 1 N n n 

11.131 

N 
= Q ( l: a n-k ) + n 

k=1 k n,O 

3AeCb G(c1 , ... , eN) - orpaHH4eHHbiH JlHHeHHbiH onepaTop, a oTo-
6palKeHHe F(fl~ RBnReTCR ClKHMaiO~HM B ManOH OKpeCTHOCTH HynR. 
0To6palKeHHe 

N -k 
H(On)=w(Pnu *,~n) =w (Pnu* , I ckn +0 n) 

k=1 

TaKlKe RBnReTCR ClKHMaiO~HM. 3neMeHTbl (! n,af onpeAenRIOTCR H3 
11.71 H nHHeHHbl no KalKAOMY apryMeHTy OTHOCHTenbHO yMHOlKeHHR 
Ha 4~-tcno, a noTOMy, cornacHo 11.71, IIOn,a£ II =o(n-N-1 ). 

Ko3$$H~HeHTbl C k, (k = 1, ... ,N) Tenep b onpeAenHM H3 CHCTeMbl 
ypaeHeHHH 

A'(u*)c 1 =a
1

, 

A'(u*)c
2

+A
11

(u*)c
1

+ .!..A"(u*)(c ,c ) =a 
. 2 1 1 2 

....... . ....... . ...... 
A'(u*)cm + . I At,t(u*)ck + 

1+k =m 
I 1. 141 

m 1 (f) 
+ I -I I A (u *)(c , ... , c ) - l: A f (c , ... , c ) I =a 

f=2 e! la£1 =m kl k£ ia+afl=m a, k1 ke m 
........... 

(m =1 , .... ,N). 

3Ta CHCTeMa OAH03Ha4HO pa3peWHMa B CHJlY ycnOBHR IBI. BnolKe
HHe Ck ~ B k cneAyeT H3 ycnOBHH ICI, 101 H onpeAeneHHR MHO
lKeCTB Bk H B~ : nocKOnbKY B ypaeHeHHH AnR c m ace 3neMeHTbl 
npHHaAnelKaT B'm laAeCb HYlKHO y4eCTb HepaaeHCTBO llal l < la l I, 
TO Clli~Bm . 

noACTaBnRR peweHHR 11.141 B paBeHCTBO 11.131, nony4HM 
ypaBHeHHe AJlR eenH4HHbl on 

A'(P u*)!l +n-1G(c
1

, ... ,c )0 +F(!l )=o(n-N) 
n n n m n n I 1. 151 

nocKonbKY onepaTop A'(P u*) HMeeT orpaHH4eHHbiH o6paTHbiH 
A'-1 , a ABa APYrHX ~n:paTopa B neBOH 4aCTH RBJlRIOTCR ClKH

n 
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Ma~~HMH npH 6onbWHX n, TO ypaBHeHHe /1.15/ OAH03Ha4HO 
pa3peWHMO B Mano~ OKpecTHOCTH HynR, a AnR ero peweHHR, 
Y4HTbiBaR COOTHOWeHHe F(0)=0, nerKO nony4HTb OL~eHKY 

1111 1\< c(u*)o(n-N), 
n -

KOTOpaR H AOKa3biBaeT TeOpeMy, 

§2 

B pa6oTax i
1 ·3 ·5 ' o6ocHOBaHo npHMeHeHHe MeTOAa PH'-IapACOHa 

AnR KBa3HnHHe~HbiX 3nnHnTH4eCKHX ypaBHeHHi:i, YAOBneTBOPR~~HX 
ycnOBH~ CHnbHO~ MOHOTOHHOCTH. B 3TOM cny4ae MOmHO HCnOnb-
30BaTb TeopeMy 1. HanoMHHM, 4TO oTo6pameHHe A: X ... X* 
Ha3biBaeTCR CHnbHO MOHOTOHHbiM ' II . , ecnH 

< A(x + h) -A(x), h > ::: l! h l!y(!j h j l), /2.1/ 

AnR n~6biX x , h ~ D(A), rAe y(t) - se~eCTBeHHaR HeoTpHqa-
TenbHaR <IJYHKL11-1R np1-1 t ::_ 0; y (t) -+ oo, t-+ oo 1-1 H3 ){0) = 0 cne-
AYeT t=O. 3Aecb < y , h > - 3Ha4eHI-1e ni-1He~Horo HenpepbiBHoro 
<I>YHKLII-10Hana y ~X * Ha seKTope h ~ X. 

TeopeMa 2. nycTb OT06pameHI-1R A: x ... x* 1-1 An: xn ... x~= xn 
YAOBneTBOpR~T ycnOBI-1~ CHnbHO~ MOHOTOHHOCTI-1 /2.1/ C <IJYHKL11-1ei:1 
y (t) = ct, c > 0, 1-1 N pa3 pasHOMepHo HenpepbiBHO AI-1<1><1JepeHLII-1PYeMbl 
no <!Jpewe B OKpeCTHOCTRX T04eK U * 1-1 p U * . ECnl-1 npl-1 3TOM Bbl-

n 
nonHeHbl ycnos1.1R /C/ 1-1 /D/, TO cnpaseAni-1BO pa3nomeHI-1e /1.9/. 

,[loKa3aTenbcTso. TaK KaK A: x ... X*, TO MOmHo nonom1-1Tb 
p n = Q n, a y n =X n . nposepi-1M BblnOnHeHHe ycnOBI-1~ I AI 1-1 I Bl 
TeopeMbl 1. YcnOBI-1e /A/ cneAyeT 1-13 o6~1-1X TeopeM 0 MOHOTOHHbiX 
onepaTopax 16 1, a coOTHOWeHI-1e /1.5/ nerKo nony41-1Tb 1-13 /1.11/. 
H3 HepaseHCTBa /2.1/ cneAyeT, 4TO npOI-13BOAHble A1u*) 
1-1 A~(Pnu*) RBnR~TCR Cl-1nbHO nonOm!-1TenbHbiMI-1 / 6 1 , T.e. 

< A'(u *)h,h > ;::: c ll h l\
2

, Vh r;; X. /2.2/ 

Ae~cTBI-1TenbHO, s c1-1ny pa3nomeHI-1R 

A( X+ h ) - A( x) = A ' ( x) h + w ( x , h ) , II w II = o ( II h II ) 

1-1 ycnos1-1R /2.1/ nony4aeM 

< A'(x) h,h> :_:(c+o(l)) ll h l \ 2
, /np1-1 ll hl l ... o 1 

OTkyAa cneAyeT ycnosHe /2.2/, 03Ha4a~~ee orpaHI-14eHHOCTb 

8 
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-1 -1 
A'(u*) .Cy~ecTsosaHI-1e A'(u*) cneAyeT H3 pa3pewHMOCTH ypas-
HeHHR 

A'(u * )h "' A(u *+h)- A(u * ) +w(u*, h)= y, y ~X * 

AnR n~6o~ npaso~ 4acTH . Ae~cTBHTenbHO, onepaTop 

P(h) = A(u * + h)- A(u *) 

/2.3/ 

HMeeT orpaHH4eHHbl~ o6paTHbl~ p-1 , llp-1 II< c-1 B Cl-1ny /2. 1/. 
no3TOMY /2.3/ MOmHO nepenHcaTb B BHAe -

-1 -1 
h + P w(u * , h) = P y . /2.4/ 

H3 /2 . 3/ cneAyeT, 4TO II Y 112 c II hi I, no3TOMY AnR 3neMeHTa y, 
A0CTaT04HO Manoro no HOpMe, ypasHeHHe /2.4/ 0AH03Ha4HO 
pa3peWHMO, TaK KaK onepaTOp p-1 w (u*, h) RBnReTCR CmH-
Ma~~HM npH Manblx h. Ae~cTBHTenbHO, 

llw(u *,h+6)-w(u *, 6) 11= \I A '(u*+h)6-A '(u*)6 +o(6) I I ::: q 11611, 

rAec-1q < 1, a H3 /16/ cneAyeT, 4TO 

II P-
1 (~+6) -P-

1
W II < !._ 11 6 11 · 

- c 
B CHny nHHe~HOCTH ypasHeHHe . /2.3/ pa3pewHMO AnR n~6oro 
y r;; X*. AHanorH4HO ycTaHasnHsaeTcR cso~cTBO /B/ H AnR 

A~ (P n u *), nocne 4e ro npHMeHReTcR TeopeMa 1 • TeopeMa 2 
AOKa3aHa. 

YT04HeHHe peweHH~ u~ Ha MHomecTse n X =UN, i < N 
nj n -

c noMO~b~ pa3nomeHHR /1.9/ npoBOAHTCR aHanorH4Ho / 1/ , EcnH 

N+1 
u = }; Y. u * , 

n i= 1 I ni 

N+l 
};y=l, 

i= 1 j 

/2.5/ 
N+l 
}; y nm = 0, (m = 1 , ... , N), 

i= 1 i i 

TO cnpaseAnHBa Ol.leHKa 

liP u*-u ll,.,o(n-N). 
n n 

EcnH Xm 1-1 Xn npH HeKOTOpblx m 1-1 n He nepeceKa~TCR, TO 
cneAyeT nposeCTH HHTepnonRLIH~ C OAHOro npocTpaHCTBa Ha APY
roe C COXpaHeHHeM Tpe6yeMO~ T04HOCTH. npH 3TOM nOCTpOeHHe 
CeT04HO~ o6nacTH MOmHO paCCMaTpHBaTb KaK Bb160p HeKOTOpbiXXn 

9 



H Pn. CneAYeT OTMeTHTb, 4TO ecnH s pa3nomeHHHX H3 ycnosH~ 
ICI H IDI npHCYTCTBYIOT nHWb 4eTHble CTeneHH n - 1, TO pa3nOme
HHe 11.9/ 6yAeT TaKme no 4eTH~M CTeneHHM . 

noKameM Aanee, KaK C nOMO~biO pa3nomeHHH /1.61 MOmHO no
ny4HTb ypasHeHHe AnH npH6nHmeHHoro peweHHH 
nOB~~eHH~~ nopHAOK annpOKCHMa4HH. npH 3TOM 
eonpoc o pa3pewHMOCTH TaKoro ypaeHeHHH H o 

u ~, HMeiO~ee 
B03HHKaeT HOBbl~ 

MeTOAe ero pe-
WeHHH. 

MeTOA nocTpoeHHH ypasHeHH~ nos~weHHoro nopHAKa annpoK
CHMa4HH, OCHOBaHHbl~ Ha HCnonb30BaHHH pa3HOCTHbiX ciJOpMyn AnH 
CTapWHX npOH3BOAHbiX, paCCMaTpHBanCH B / ? / AnH ypaeHeHHH nan
naca. 

,LI,nH npOCTOTbl paCCMOTpHM CXeMy nOBbiWeHHOrO nopHAKa annpo K
CHMa4HH, COCTaeneHHYIO npH nOMO~H ypaeHeHH~ THna /1 . 2/ , pac
CMaTpHBaeM~X Ha nOAnPOCTpaHCTBaX nHWb ABYX pa3nH4HbiX pa3-
MepHOCTe~. nycTb onpeAeneHbl nOAnpocTpaHCTBa X n , v n , X 2n ' 
TaK 4TO Xn + Vn = ~n , a Anfl COOTBeTCTBYIO~HX npoeKTOpOB 
pn + Gn =P2n. nycTb A: X ... X *, TOrAa MOmHO nonomHTb 

Pn = Qn' P2n = Q2n ' G n = U n : X *_, V; = V n · 

npeAnomeHHe 1. nycTb cnpaseAnHBO pa3nomeHHe /1.6/ AnH Pn, 
G n , P2n npH N = 1, a 4Hcna a 1 , a 2 onpeAeneHbl H3 CHCTeMbl 

a + a = 1 , a n- 1+ a (2n)- 1 = 0 . 
1 2 1 2 

TorAa ypaeHeHHe 

a 1(~Pnu2n + l\Gnu 2n ) + a2 A2n u2n = P2nY /2.61 

annpOKCHMHpyeT I 1. 1 I c T04HOCT biO n n,O ' T. e . 

IIP2 Au*-a1(A p u * +A G u 2 ) -<L..A2 p2 u * ll< c n 0 n n n n n n <:: nn ' - n, 12.7/ 

04eHKa 12.71 nerKo nony4aeTCfl 1-13 /1.6/. EcnH np1-1 3TOM 
OnepaTOp B neBO~ 4aCTH 12.61 HBnReTCR CHnbHO MOHOTOHHbiM, TO 
1-13 11.7/ cneAYeT TaKme 04eHKa 

liP u*-u II < c(u *)n • 
2n 2n - n, O 

YpaeHeHHe 12.61, aHanorH4Ho 1 7 / MOmHo pewaTb, HanpHMep , 
HTepa4HOHH~M MeTOAOM 

-k-1 -k-1 
a1 (An P n U 2n + An GnU 2n 

-k- 1 - k 
- A2nu 2n ) + A2n u 2n = p2n y ' 

rAe u; =0. nerKO BHAeTb, 4TO B 3TOM cny4ae cxe Ma PH4apACO
Ha 6yA~T 6onee 3KOHOMI-14HO~ npH 4HCneHHO~ peanH3a4HH . 
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B 3aKnl04eHHe OTMeTHM, 4TO YTBepmAeHHH §§1,2 MOmHO HC
nonb30BaTb AnR YT04He~HR np1-16n1-1meHH~X peWeHH~ WHpOKOrO Kpy
ra HenHHe~H~x 3aAa4. TaK, HanpHMep, Heo6xOAHMOe AnR yT04-
HeHHR pa3nomeHHe no CTeneHRM wara ceTKH h , nony4eHHOe e 18 1 

AnR CHCTeMbl HenHHe~ HbiX CHHryn~pHbiX HHTerpanbH~X ypaBHeHH~ 

nay ·g , MomHb nony4HTb H3 TeopeMbl 1. Pa3nomeHHH, nony4eHH~e 
AnR KBa3HnHHe~HbiX 3nnHnTH4eCKHX ypaBHeHH~ B pa6oTaX / 1 ,&/ 

npH TeX H<e ycnOBHRX, KOTOpble TaM npeAnOnaraiOTCR, MO)I(HO B~

BeCTH 1-13 TeopeM~ 2. 
EcnH npeAnonomHTb nHHe ~ HOCTb OTo6pameHH~ A 1-1 An, TO 

yTBepmAeHHe TeopeMbl 1 6nH3KO K COOTBeTCTBYIO~eMy pe3ynbTaTy 
H3 '1 · AnR nHHe~H~x AHcllc1JepeH4HanbH~x o_nepaTopos. 
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