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BBMEHl1E 

3~8qe HS co6CTBeHHHe 3H8qeHHff AnR nHHe~Horo 06~KHOBeHHoro ~~

~peHUManbHoro ypaBHeHMR 2-ro nopR~Ka BHAS 

(l - x~ ) y "- x y'+ LA +f (x) ) ·y=o (1 ) 

r,Il,e f (x) f::. f · T (x) ( 2) 
.i=o 1 1 

- B03MymruanaR c.P.YlLK~H ( rrOTelfWlan ) , pa3na r alOll1aRCH B PH,II, 't>ypbe no 

TIOJIHHOMaM 4ei5 b1l!JeBa, nOCBHII\eHH pS60TbI/ I , 2/ . 

PemeHMe 3a,IJ,aQM (I) Haxo~nOCb B BH,II,e ~YHKllHM 
.~ 

y(x )= L . y . · T . (x) ( 3) 
j =o ) J 

H i5~o nonY4eHo KaK B t!McneHHOM BH,II,e / , TaK H B aH8nHTHt!ecKoM/I ,2/ , 
C [lOMO[JjblO CH CTeM aH8nHT~eCKHX BbNHCneHl1!~ SCHOONSCHIP H REDUCE-2 

H BbIpaJlteHO K8R ~YHKUl1f1 OT H3BeCTHblX K03ij:¢HI!HeHTOB f i . 

t\.rrH OTblCK8HHH coi5cTBeHHblx 3Hat!eHl111 fie H K03 ij:¢HUYleHTOB y i pe 

meHKH y (x) i5blJI npHMeHeH MeTO,Il, HTepaIlHI1 / I/ . CXOAHMOCTb HTepSl1H~ 
Hsi5K1O,II,anaCb np H t!l1CneHHhlX paCqeTSX, O,Il,H8KO He 6~a ,Il,OKS3aHa. 

/ 1/B H8CTO!mle« pai5oTe, KOTOPaJ! flBJlR eTCfI npo,Il,onlKe HHeM , nOK83aHO , 

t!TO TlpH H8JIOlKeHHM He KoTopblx OrpaHiN eHHA HB K0 3QxPHI1H8HTbI f i pa 3JI OlKe

HHR nO'l'8 HIIH8JIS f (x ) B pH,II, 'l>ypbe HTepauKH CXOAHTCH H ,Il,alOT peme HHe, 

y,Il,OBneTBopWO[Jjee onpe~eneHHbIM K pseB~ YCJIOBHHM. 

I. YTolmeHH8Jl nO CTSHOBK8 sa,n,at!H 

Kp'aTKo HanOMHHM nocTaHoBKY 3S,II,at!H ( I), c~pMyn HpoB8HH~ B pa

60Tei I i' : :Ia HHTepBalle [ -1,11 p 6llaeTCH ypaBHeHHe ( I), r ,Il,e f ( x ) 

B0 3"'Y1l1SIOIIl8H £liyHKllHA, pS3JTsralO[JjsRcfI B pH,II, 1iypbe no [lOJIHHOMaM 4e6b!IDe

Ba ( cM . (2»). OTHo c KTenbHo K03~UHeHTOB fj np8,I1,nOllarae Tc R, t!TO OHH 

,Il,OCTaTOt!HO ManN H i5b1CTPO y6b1BSIOT C PO CTOM HOMeps i • 

PemeHH8 y pa BH eH1Hl ( I ) HU\eTCfI K8 K ¢JyHKIIH R1 pa 31!aralO1Il8HcH B PRA 

~JPb e no nO JIHHOMaM 4ei5NmeBS ( cM. ( 3 » , npHt! eM ~eTCfI TaRoe pemeHHe, 

4 TO n pH f (x) -0 tSyneT Bbino nH fl TbCR 

Y=Yn( xl -Tn(X) , 

( 4)2
)I= ) n - +n . 

' jCTRYYT I 
OIUilllt 

' ~ '( ;:: ~A 



OOCKOlIbKY B ypaBHeHJIII1 (I) KOaqx!JJIIUl1eHT npJII y" B rpaHWlHbIX TOjKaX 

x= ~1 o6pa~aeTCH B HylIb, T.e. ypaBHeHJlle ( I) JIIMeeT oco6eHHocTb/ 3 , 
TO OT JIICKOMOro perneHJII H, KpOMe BbInOlIHeHJIIH (4), clIe,nyeT nOTpe6oBaTb 

onpe~eJIeHHO r O nOBe~eHJIIH B rpaHJllqHUX T04Ka x, a JII MeHHO, 4T06~ perneHJlle 

( x ) 6~o perYlIHpHo Ha KOHLTaX JIIHTepBaJIa [ - I , IJ . 
Terrepb nOKaJteM, 1.ITO BbI6paHHblA ~JIH pemeHJIIH a a;.r.8 4J11 (Il MeTO~ JIITepa

UI1 ~ CXO~JIITCH 11 rrpJIIBO~T K perne HJII~, perYJIHPH~ B rpaH~ T01.lKax. 

~cnolIb3yeM ~lIH 3Toro no~xo~, rrpe~JIO~eHHN~ B 4/ . 

2. 060cHoBaHJlle CXO~JIIMOCTJII JIITepaUJIIA 

)lJJ H orrpe~eJleHJIIH c06cTBeHHoro 3Ha1.leHJIIH ). e 3a~atjJII (I) JII KoaiWJl1

l!l1eH'I'OB Yj cooTBeTcTB~~ero e MY pemeHJIIH Y (x) B pa60Te/ I / 6b1n JIIe 
rrOJlYtleHbI cJIe~~~Jlle JIITepauJIIOHHble qoPMYJIbI: 

"" 1	 ( t,, )..A ( k) =e 2 - .2. L Yik - ) (f 
1e i l +ft+i ) 

e 2 i -=o 

00 (6) 
Y (k) = 2::::. y (k-l) ( f , , + f1 +) 

J 2 (j 2_ )"<ek » i = o ~ 1J -li ] .1. 

r~e j =O . l , . • .• f -l.e+l, .. ... ; k - HOMep rlpJll 6 J1 mt1:eHJIIH; 

e- HOMep OTblCKJIIBaeMOro 	 c06CTBeHHoro 3HaQeHIDl . 

OOK8JlteM CHa1.laJIa, 1.ITO Koa<t$1ll1'1 e HTbI y , orp8HWleHbI >I no a6CO~T

HO~ Be~He He rrpeBocxo~HT I, a 3aTe M, JIIC
~ 

nOJIb 3YH 3TO 06CTOHTeJIbCTBO , 

~OK 8JI(eM CXO~>lMOCTb JIITepauJilA ( ~1 JII (6 ) . 

2. 1. OrpaHWleHHOCTb JIITepallJllA 

.L\OnyCTJIIM,4TO I y~ n ) I ~ 1 AJlf! n -=O, 1 ,2 • . . . ,k • .L\OK8

liteM, 1.ITO npl~ He KOT OpbfX OrpaHW-I e HIDlX. H8JlOlK eHHbIX H8 K03ifxPiurneHThi f i 

6y~eT orp8HWl eHO JII (k+ l ) -e n pJll6.ID!lKeHJlle, T.e. I y ~ k+1)1~1. . 
~ 	 J 

I1yCTb Sf =Z, Ifi I - J113 BeCTHa ll CYMM8 MOll,yJIeA K03iWJJII1.~eHTOB 
~=O

f. . 
1 

BBe~eM 0603HaQeHJIIH: 

DO 

'\' (k- 1 ) ( f + f . )
S . = L-- Yi . I ) - il 	 , + 1 

J i =o 

coo
") ~ ( k -1 )


S~ = ,L-' Yi ' ( ~ 2-il+ f e+i ) 

~=o 

HeTpY~HO y6e~JIIT bCH , 4TO AJlf! Sj JII Se 6YAYT CnpaBeAJIJIIBbi CJIe~e 

OUeHXI1: 

(? )IS i I ~ 2S + m,!,xl f ilf 
1 

I Se I ~ 2S
f 

+ max l fil 
1 

2 

I 

113 cpoPMY.~b1 (6) JIIMeeM 

(k +l ) I -I .{ 1 ~ f, , )} I1 (k )

Yj 
 - ( k + 1 ) . 2 - ~Yi . (f" _ 1+1 J+.1. •Ae - J 2 .1. =0 J 

McnOlIb3YH COOTHOmeHl1e (7) , nOlIyqHM 

~ . (2 S f+m~x I f .L \ )IY ( ~ + 1 ) I ~ I .A ~k +n - / I 	
(8 ) 

OUe HJIIM 3HaMeHaTeJlb B (8) . HeTpY~Ho nOK838Tb, 1.1'1'0 JII Me eT MeCTO Hepa 

BeHCTBO 

kIA+1) - / 1 ~ l e2 - j L I -I). ~k+ 1) - e. 21 

~3 (S) , JIIC nOJIb3YIl (? ), JII MeeM 

I.). ~k + l) -~21f:,; ( 25 f + m~ x l f i l ) 

BBe,Il,eM tPYHKlIlfll cl (e) 	 mi n I e2 _ j 2 I , r,Il,e e- HOMep c06CTBeHHoro 
j ,. e3 H81.1eHJIIH. 


To r,Il,a Iit+ 1
) - j21 ~ ci(e.) - ~(2sf+max lfil ) 


OTC IO,Il,a 
.1. 


~ (2sf+m~x l fil ) 	 ( 9)(k+1 ) I .(
Y ' 

1 J d.( f) - ~(2 sf +rna x l f iil 
l 

M3 OUeHKJII (9 ) BJII~HO , 1.ITO,eCJIJII KoaiWJJIIUJlleHTbI f 
.1.
, 6Y.I\YT y,Il,OBlIe TBo pllTb 

Hep8BeHcTBY 

,,- (e) 1 I I ( TO)5 < - - - - ma x f, 
f 2 2 i 1 

TO 6y~eT cnpaBe~nJIIBO JII Iy~k+1 ) r ~ 1 

2. 2. 	CX08HMOCTb HTepaUJII~ 


'" ( k +l) j\ Ik : 1) 1 (k)

0u 0 3 HSfJMM "£ = e - J I e 

(II ) 
e ( k+ l ) = y ( k +1)_ y ~ k ) . 

J J J 

BwiI'lT8f! t'jJopMY1Tbl (b) )J,Jlf! ( k + 1 )-.Il JII k -~ J.1Tepawfit . n OJrY'IHM 

dk + 1 ) _ 1 ..;:.... . ( k) ( . 

Of. ,- - L.,.,t. 1 1 11 -'1 + . ~ ' 1 )


2 J .(> l 


Mil 1 6~k+1) I nOlIYlla eM Ol\e ll KY 

1	 (12)I S"t + ) I ,: ; "',;KIf ; ( k )I .P S I f ",~x 1111). 
AA8JlOT'l11.1HO, BbltmT8fl ( 6) ,D)Ifl ( kf 'I ) - It >I k - it I:lTepalUiii , 1I0JIY'U1M 

(k ) (k +l ) 1 :t. Lt k ) ~ Je( k +1 ) = _ y j be + '2 i ~o 1 . (t I j - i I +f j +i ) 


J { ) (k + l) _ , 2 ( k . l) 2 
e J :;;. - ]e 
:s 



I (k+l)1
OTCIOJI,a be. + ~ mq. x /£,(k)/ ( 2sf+m~x Ifi l ) 

(k+ 1 ) I<.. 2 J ) , ~IC j - I):+1) _j 2) 
(13) 

m<l x lE.(k» ) (2S +m<lx If. / ) 
j ) f i ). 

:: 
oL ( e ) - ;(2Sf+m~ y. l fi l) 

ECJJH nOTpe 6oB8Tb, 'iT06b1 s f YJI,OBJI8TBOPJlJI8 H8p8B8HCTBY 

1Sf < ~ ( 3E) - - ma x if . J 	 (14) 
i ). 

TO 	 IIOll~J.lM I£:. (~+1) I ~ max IE(~)\.e 
) 

rA8 0 ~ e <1 11T8K, 8CJIH K03~J.leHTbI f i YAOBJI8TBOPffiOT YCJJomuo 

14). TO 11TepaIJHH ( S) J.I (6) CXOAHTCH co CKOPOCTblO reOMeTpJ.l'ieCKOR 

nporpeCCMJ.I. 

3. 	OrpaHH'ieHHOCTb pemeKJ.IH H8 KOHUax J.lHTepBarr8 
OQ 

OlleHJ.lM pemeHJ.l e y(x) ~ y . T. (x) Ha KOHuax KHTepBan8
j=o )) 

[-I,IJ. 
IB pa6oTe/ / 6bmo nOK838H O, 'iTO IIpJ.l M8JI~ H 6b1CTPO y6b1Ba~J.lX 

K03~HUMeRTaX fi p83JJO~eKJ.I H nOTeHUJ.laJI8 f( x) B pJlJl, ~ypbe IIO nOJIJ.I

KOl?:lpL!Ha 3.M. 	 5-85-548 
o CXOI\HNOCTH Me-ro~a H-repau,l·rit ~J1R MO;o;e.JThHOH 3aJ];atIH 
un C06Cl'J3eIlUM8 3lla'leEllifr 

B p;J5oi'e CclJOpMyru!POBaHhl ycnosHR CXO;o;HMOC'l'1I He-ro;o;a wrepaWiii, 
nplI~leH~Hlloro AnH nOJIY'lenHR trucneUHoro. a 'l'aKlKe aBanHTK'lec.Koro 
nnAa pellJellllH MO;o;enb!loii 3a,z:w.1.nr 11<1 coGCTBeHHble 3lta'telIHR ,IVl~ Jill 

HeliHOl'O oGhlKHoBeHHoro ~RtfxPepelH.\llaJlbHOf'O ypaBlle.HHH 2-ro nopJl,IJ,Ka 
BI-f,J:IB (1 _)(2)y'" XY"f,I, ftx» ':I 0, r~e rex) - nOTenUHan.· 

pa.9naraJOU~tj.icH 11 PflA 4>YPbe no nom mONa", 4eGbwleB3. 

Pa60Ta BbIIIOJlIIeHD a Jl.'lfiopal'OplUI Rbl'Hll:.IDf'renblloii -reXHHKH 
11 8BTOM<lTII3al(lI11 alUm. 

C00611\eHHe OO"e,lU1HeIlHOro HHC'I'J.ITYT3 IfAepHbIX Hce.neAOBaHldi. Jl.y15H8 1985 

HOMaM 4e6~eBa K03~L~ eH TbI y . TO~e M8JIbI J.I 6b1CTPO y 6b1BaIOT. 
J 

OmtP8HCb H8 Orp8HJ.It<eHHOCTb I1Tepam!A y~k+ l ), n OK83aHHyKl B 

II. 2 .I, J.I J.l3BeCTHble npJ.l3H8 KK CXOJl,J.lMOCT H PHJl,OB, MO~HO yTB8~aTb, ~TO 

Iy(:!: 1) l .s ~ Iy· I < C , rAe C - KOH e1.1Ha H BeJII1,-!}!H8. 
)=0 ) 

CneJl,OB8TeJIbHO, pemeHHe y(x) Jl,eACTBI1TeJIbHO peryJI HpHo B 

rpaHH1.1HhIX TO'iK8X x = + l 
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llepenoll 	(). C. H1!IrOrpa~oBoH 

Kosarev:.J Z.N. 5-85-548 
On COllv~rgl<!nce of the Iteration Method for One Hodel Problem 
to Eigenvulul.!s 

TIle conver~ence conditions are formulated of the iteration 
meLlwd :Jppl ied to obtain the numerical and then the analytical 
form Ilf Rolving a model problem to eigenvalues for a linear 
uniform differential equation of the second order having the 
form: (1 Xe)y " XY"(A f(x»·y o. rex) is a potential 

expnnu\;tl' to Fourier series over Chebyshev polynoms. 

TIll' i IlVl'st i.ga tion has been per formed a t the Labo r a tory 
of CUIJ1PlIl ing Techniques and Automation t JINR. 
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