
_ 
.
.
:

=- _........ 
---

:II=-
M

 


'1
:1

::.. 
1

:1
. _

.. ­--
.... --

... ­
.-

=
---

c 
'
1

:
1

-
.... 

--
... _

c
 

-
=

-
­

... c
=

­
-

c
--... .. 

... 
... 


'1
:1

 
=­

-

Q
 

Q
)
 

~
 

, 
~
 

C
Q, 

Cf 

U
) 

to 
en
... 


co 
0 Eo< 
C

)
:s: 
~
 

:><: 
t:il 

0:: 
I=;: 
I=;: 

~
 

:>. 

~ 
<

 
:s:: 

~
 

:>.
E§ 

E-4 
t:il 

::3 
I=;: 

~
 
~
 

fl: 
0 

r.:: 
~
 

0 
0.. 
~
 

t:O 
r.:: 

0 
0 

:>. 
0.. 
E-4 
::t::: 
~
 

r.:: 
(
)
 

:>. 

~
 

E& 
0 0r.:: 



~ ~ 

I, 

.4, " 

\ 

~~ ~ 
Ji 

I, J\ 

~, 1< 

!
. " 

I iI' , 

i' t~ 

\ 

'I"'" 
, 1., 

~, 

.'
 

H 

l,"' 

'i)!. 

I. 1t ilr, ,t.~ 

I. 

j~, 

l ,~ 

," 

'\1;' 
,); 

r.' "I 

'\ 
'\ 

~~ •• 1 

'I ~ ,\. 

v ,.. \~ 

,~ H 

h 

t.' 

;o ,~. 

'ti} 

.. 

i<~'~t h'iJ. 

, 
,,' 

,,~ I 

'liI 
t' 

('1"4 

.......... ~..\
 

1 
( 
r.: 

i' 

-, 

J 
~I 
& 

--... ~ 

\ 

:f'I'j f)\:, ~! 
I n ...,...,.,.,., Ii _ ,.-....·". •• , ---, "',~ J.. '~·_v 

) 
l' 

:~ <9 ü6penHHeHHbIH HHCT"TYT R~epHblX "CC~,e,llOBaH~H ,Uy6Ha, 1986. 
'I~ \. 

• b 

~, I 

§1. BBEAEHHE 

PaCCMOTp~M ABe CaMOCOnp~~eHH~e 3aAa4~ WTYPMa-n~YB~nn~ 

s" + (À - q j (X» y = o . o ~ x ~ 17 j = 1 , 2 , . /1. 1/ 

y'(O) -hjy(O) =0, y'(17) +hjY(17) =0, [hjl /1.2/<00, 

rne q j I;;; L iS) = {f ~ L 1 (O, 17) If(x) = f(17 -x) L 0603Ha4~M 4epe3 

4>j(x,À) ~ l/Jj (x, À) , peureuaa YpaBHeH~1:1 /1. 1/, AJl~ KOTOPblX 4> j (O,)J 
í:: tPj (17,À) = 1, 4>j(O, À) =-ifJ j (17, À) = h ' OTMeT~M, 4TO 

o/j (s, À) = 4>j (17 - x, À). /1.3/ 

nYCTb cu 1()J = 4>j (17, À) + h j 4> I (17, À) - xapaKTepJ.1CT~4eCKJ.1e <PYHK­
u.~~ KPae~blx 3aAa4 /1. 1/oJ /1 

d 

2/. no I4X cnexrpaa a j = 1À(~• 

= À20+j I (1)j (À 20+j) = O In=o , rne 

2 2 1 17 
00 ,= n + -(2h + - .r qj (x)dx) +0(1), n-. /1.4/À 20 +j jrr 2 o 

nOCTpO~M MHO>KeCTBa a = 171 U a2 , a" = 0''1 a 2 ' a' = (J' a". BCIOAY 
B AanbHel:1weM, He orOBap~BaR 3Toro oc060, 6YAeM npeAnonaraTb, 4TO 
np~ HeKOTopOM N < 00 ~MeeM . 

À 20+1 -# 11. 20+2 (n = 0,1" .. , N), '\'2n+1= 11. 20+2 = 11.(0) (n > N) . /1 ,5/ 
KaK XopOWO ~3BectHo /CM., Hanp~Mep, neB~TaH /1//, c06cTBeHH~e 
<PYHKU.~~ 

n
 
4>j (x, À 2n+j) = (-1) «, (x, À 20+j) n = 0,1, .•• /1.6/
 

~ ~x HOpMbl 

-1 17 2 n+ 1 . 
= .r 4>j (x, À 2n + j ) dx =(-1) CJ) /11. 20+j) (. = a/ali.). /1.7/a 2n + j 

o 

BBeAeM npocrpaacr eo .J1 i?) = L~) E9 C ~ f == (f (x) , a) co CKam'1pHblM 
17 _ 

npO~3BeAeH~eM (f1 , =.r f 1 (x) f 2 (x) dx + a 1~ 2 ~ nycTb(2) 
• (s) .... (8) 1 17 o"t 1 = {f ~ J1 1 1"2 ! f(x) dx + 2a = O I. /1.8/ 

Aanee, 0603Ha4~B <1l(x, À) = 4>14>2(x, À), 'P(x, À)' = 0/ 1 tP2 (x, À), no­
CTpO~M 4>YHKU.~~ 

.... (s) (O) 
) = (-~W (8) . (x) 77 1 W (8) GrlL.V20+ j == (V2n +j (x), V2n+ j 

dx 2n +) '[ tbie1!~gtJHk.ia BHcmrytI 
f!S~BW HtCJelOSIUd 

~Wc:.. m.I'~!"t:'U A. 

1 



_______________ 

d (8) 1 (s) ,v"(S) 

(n) 
(d;W(n) (x), - F W(n) (7T)) (À2n+j ~ o , À (n) ~ a" ) , /1.9/ 

rAe 
(a) . (8)·) , )

W + j == 'P(X, À 2n+j) - 4>(X, À 2n+j)' W(n) = 'I'(x, À(o) - <1l(x, À (n)' /1 .10/
2n 

11I <tJYHK4111111 
- (8)· 1 
U + == (20(À 2n+J »" ('I'(x. À2n+ j) + '<il(x, À2n+j)' 2('1'(0, À2n+j ) + 1)),

2n j 

-(8) ··-1, .• -1 /1.11/
 
U(n) = 2p (À(n) )(4)(x, À(n»' 2) == 20 (À(n»)('P (x, À (n) ), 2) ,
 

n(') () (\\	 ... (a) -(8) ~(a) (8) (rne u À =: CUl À CU2 N. OTMeTIIIM, 4TO ' V(n) ~Jll ' U2n + i x),V2n +i
U (s) (x) (;L (8) C nOMOll.\blO TO)l{AeCTBa

(n)	 2 •
 
-1 d )


W(y 1 Y2 ' z 1 z 2) = (À -	 Il) - Il W(y j " Z j ,
dx j=l,2
 

rAe Y 11I' Z J - peweHlllfI ypaBHeHIIIs:1 /1. 11 npa À 11I fJ. COOTBeTCTBeHHO,

j


W(f, g) = fg' - f' g, 11erKO YCTaHaB11I11BaeTCfI
 

.neMMa 1. 1. CnpaBeA11I11Bbl C11eAYlOll.\lIIe COOTHOweHlllfI 

-(8) ... (a) _. ;- (s) - (8) _ 
2(U 2n+1, V2ro+ 1)1 - an• ro , (U(n)' V2n + 1 )1 - O, 

-(8) ..... (s) -1
 
(02n+1 ' Vem) ) 1 = a 2n+l (2a2m+1 (À 2n+1 - À (m) »)
 

-(8) ... (8) 2 17 1 d (a)
 

(U(n) V(m) ) 1 == .. -'-- .r (<lJ(x, À(n» - '2) dx W(m) (x)dx =an,m '
 

O(À(n») o 

rne a = O nplll n I:- m, 11I 8 n.m = 1.n rro 
OCHOBHblM peayner aror- HaCTOflll.\es:1 paõoru f1B11f1eTCfI C11eAYlOll.\afl 

T eo p eMa 1. 1. nYCTb no KpaeBblM 3aAa4aM /1. 1/, /1.2/ nocrpoeau 

YKa3aHHblM auuie cnocoõo» C11I CTeMbl q>YHK~1II111 V(B) = {V2n+1 (n =O,l, •.• ·,N), 
(s) (8) ..... (8) - (8) u


V(n), (n > N) }, U = U (n) l . TorAa A11f1 11106011I <tJYHK4 111 1-1
{U2n+1•
 
- • (8)

f 'ê J1 1 cnpaBeA11I11Bo paanoxeuae 

N ~(s) 00 -'(8) 
f = k d 2n +1 V2n+1 + ~ cn V (n) • /1 • 12/ 

n=O n=N+l 

rAe a CIII11Y 11eM~·tbl 1. 1 K03<tJ<tJIII~lIIeHTbl d 2n+l VI c n onpeAe11f1IOTCfI OA­


H03Ha4HO no q>opMY11aM
 
(8) 

a2n+l (f, U (f) ) 1 < 00,- -(8) 
d2n + 1 =: 2 (f , U 2n + 1) 1 + ~
 

f =N+1
 a 2f+ l(À(f) - À 2n+l) /1 • 13/ 

- -(a)
 
-Cn = (f, U (n) ) 1
 

nplII 3TOM A11f1 11106b1X	 f ~ L(~) 11I a G C, YAoB11eTBopRIOIl.\IIIX YC110BIllIO /1. 8/., 

2 

1 x 17 N (8) ,00, (8)
 
F (x) == -( .r - .r )f(y) dy = ~ d2 0+ fV2n+1(x) + Ir CnW(n) (x) • /1.14/
 

2 0]1; 0=0 n=N+l
 

B <tJopMY11e /1. 12/ 4aCTIII4Hble CYMMbl pRAa Allfl f (x) paBHOCXOARTCR 

17 

no 'HopMe L2 c 4aCTIII4HblMIII CYMMClMIII pflAa <!>YPbe s (f; x ) =.L .r f(y) dy + 
1T o 

co 2 17 

+ k - cosênx .r f(y) cos ênv dy,a B /1. 14/ CXOAIIIMOCTb paBHOMepHa no 
n=l 1T o 

O :S x s 17. 

Pa3110)l{eHllle /1.12/ <tJopMal1bHO n0l1Y4aeTCfI n0411eHH~M AIII<tJ<tJepeH4I11pO­

aaHllleM no x pasnoxeuaa 11. 14/, eCl1l11 n0110>KIIITb SAeCb x =: fT, TaK 

17 
KaK F(x) = -2a - .r f(y) dy • K 3T0s:1 TeopeMe npHMblKaeT cnenyouiee , 

x 

6011ee 061l.\ee YTBep)l{AeHVle. 

- (8)
TeopeMa 1.2. AnR 111060s:1 f =(f ~ L 1 ' a ~ C), paauoxepao no 

O ~ x S 17, IIIMeeT Mec 10 pasnoxeuae 

N _ (8) 00 - (8) 
F(x) =: k d2n +1 W2n+1 (x) + k c W(n) (x) , /1. 15/n

n=O	 n=N+1 
(8)
 

xoropoe AonYCKaeT n0411eHHoe AH<P<t>epeHqlllposaHllle no x, eC11l-1 f G L 2 •
 

3Aecb 

.... _ N (-l/ + 1 a 2n+ 1'" 1(À2t + 2 ) Cf U- ) 
d 2n+ 1 = (f, lI.2n+ 1) 1 + I. -- ., 2f +2 l'
 

f= O
 A2f+2 
2n+1-	 /1.16/ 

c n == (f, U (n) ) , 

rAe
 
. -1 1
 

U + == O (À2 n + j )(<I>(x, À 2n+ j ) - 2' '<11(11, À2n + j ) -1),
2n 1 /1 . 171 

•• -1	 1 
U(n) (x) = 20 (À (n) )(<1J(x, À (n») - "2): 

npH 3TOM 
- - (8) - ... 0(8) 

d 2n + 1 (f ç j{ 1 ) = d 2n +1. cn (f ~j{ 1 ) == C n • /1 . 181 

AOKa3aTel1~TBO 3TIIIX TeopeM/ KOTopoe npl-1BeAeM B §2, n011Y4eHo
 
Ha OCHose <tJ0PMY11 paS110)l{eHIIIR/ 2 . B §3 nOKa>KeM, ~TO 11I3 paaeHcTBa
 

/1.14/ H11H /1.151 l1erKO B~TeKaeT
 

T eo p e Ma 1. 3.nYCTb no KpaeBblM 3aAa4aM /1. 1/, /1.2/ nOCTpoeHa 

<J>YHK~IIIR ~q == (,:\q = q 1 (x' - q2 (x); & = h 1 - h 2 ) • Toraa 'Xq YAoa­

11eTBopRIOT YC110BIllIO /1.8/,11I
 
1 x N (8)
 
-2 .r ,:\q(y) dy + ,:\h = ~ a2n+l W2n + 1 (x) • /1 . 19/
 

o	 n=O 
3 



lB	 4aCTHOCTIt1, ecnn U = ~ , OTCIOAa cnenyer Cpa3Y KnaCCIt14eCKafl Te­
-	 aÀo 17 1ope-ra eAIt1HCTBeHHOCTIt1 ooprr/3/, r ;e . ecnn Anfl xpaeaux 3aAa4 (t ,	 ~)1 1_ o (s) = a n .r f(x) (<lJ(x, À n ) - '2) dx

/1.1/, /1.2/, rne qj ~L(~ ,It1MeeM ai =a2' TO Ql(x) =q2(x), aq rçj{l o 
h 1 =h 2 r, lt1 B cuny neMMbl 1.1 CIt1CTeMa {an :x WáS) (x) 1;=0 61t10pTOrOHanbHa 

13aMe4aHlt1e. BnepB~e $opMyn~ BIt1Aa /1.19/ 6wnlt1 nonY4eH~ XoxwTaA­ CIt1CTeMe la n ('<11 (x, À n) - 2") I 
00

n=O·
TOM747• Aanee J1eBIt1TaH 11/, noxaauaaa B ycnoaaax r eopereu 1.3 0606­
~eHHYIO BblpomAeHHOCTb ypaBHeHIt1f1 renb$aHAa-J1eBIt1TaHa B.06paTHo~ 3a­
Aa4e WTYPMa-~It1YBlt1nnfl, nonY41t1n cneAYIO~ee YT04HeHIt1e COOTBeTCTBYIO­

/ 4/:~e~ $opMyn~ 1t13 

1 x N (1) (1) n (1)
- .r ~q(y)dy + L\h = L - a {(cP 2 (17, À n ) -'(-1) ) +
 n	 )c2(x, À n 
2	 o n=O 

, (1) (1) n (1) l (1) ) /1.20/
+ (cP (17,À ) + h cP (17, X ) + (-1) h 2) 82 (x, À n )lcP 1 (x, À n ' 

2 n 1 2 n
 

rAe 82(X,À) lt1 c 2(x, À) - peWeHIt1f1 ypaBHeHIt1f1 /1.1/ nplt1 j = 2, Anfl
 

KOTOpblX 8 2 (17, À) = c 2(17, A) = 0, 82(17, À) = C2 (17 , À) = 1. Henocpencr-

BeHHO npoBepfleTcfI, 4TO 

w(S) (x) = -cP (x , À(l») {(cP 2 (17, À(l») _(_I)n )02 (x, À (1») +
 
2n+ 1 1 n n n
 

,,(1) n (1)
+ (cP2 ( 17 , À o ) + (-1) h 2 ) B 2 (x, À n )}. 

CneAOBaTenbHO, $opMyna /1.20/ OTnlt14aeTCfI OT /1. 19/ CYMMO~ 

N (1) (1) (1) (1)
I	 -an h 1 cP (17, x ) cP l (x , À )8 (x,À )

2	 nn=O	 o n 

N (1) -1 (1)
2. ...h la n (U2 (À o )N 2n+l (x) ,
 

n=O
 
• o
 

rne N20 + 1 ( x) = <lJ(x, À20+1) -(-1) cP2(17,À2n+~'I'(x, À2n+ 1), KOTO­

pafl AonmHa paBHflTbCfI HynlO. 
PaCCMOTplt1M Tenepb Ha60p Benlt141t1H q= (q(x) ,h), onpenenaourax «pae­

BYIO 3aA.a4Y /1. 1/ ,/ 1.2/ (qj =Q, hj =h) KaK 3neMe~T ~pOCTpaHCTBa 

'11 <f) lt1 coõcrseauue 41t1Cna Àn ::::! Àn(<í) KaK $YHKLtIt10Hanbl 1t13 j{ lS) 
B R. Torna /CM., Hanplt1Mep, 12,5// npn nlO60M qG- '11(:) cy~eCTBYIOT 
AIt1$q1epeHLtlt1anbl 

d ~ ~	 - aÀn 
-Àn(Q + d) 1=0 rç j{(S) = (f, """-':-)1 ' 
dE' E', 1 aq 

/1.21/ 
õ): /aq = a ('<lJ(x, À ),2). 

o n n 

OTCIOAalB clt1ny TeopeM~ 1.1, cpa3Y cneAyeT
 
.. 1 4 ~ ~ ~,~ (s)
T e o p e Ma.. • )J,nfl nlO6olt1 f ·",Jl 1 1t1~1eeM 

)
 
3aMe4aHlt1e. ~opMyna 06pa~eHIt1f1 BIt1Aa /1.22/ B cnY4ae KpaeBWX YC­

nOBIt1~ y(O) = y(17) = O /T. e. h = / nony-reua Bapcenoao» /61, B CBfI­
00 

31t1 c nOCTpOeHlt1eM It1TepaLtIt10HHO~ cxeM~ peWeHIt1f1 cooTBeTcTBYIO~e~ 06­
paTHo~ 3aAa41t1. 06~1t1~ nOAxOA K It1TepaLtlt10HHblM MeTOAaM peureua» 06paT­
H~X 3aAa4 WTYPMa-J1It1YBlt1nnfl, oCHoBaHHw~ Ha $opMynax B TeOp1t11t1 B03­
My~eHIt1f1 cnexrpans aux xapaxrepacra« kpae aux 3aAa4 v" + (À - q(x)y=O, 

y'(O) - hy(O) =0, y'(17) + H Y(17) = O, rne q ~L2'j H 1P:H 2 , n It1 60 

h." H 1 = H2 , 1t13Y4anCfI B12, 51 It1CXOAfI 1t13 3BOm0LtIt10HHblX, ypaBHeHIt1~ 
uenpepuauo ro auanora MeToAa HblOToHa. Hexoropue 1t13 peayns r aroa 
pa60T 12,51 /B 4aCTHOCTIt1, $opMynbl /1.21// HeAaBHO 6blnlt1 nonyueau 
He3aBIt1CIt1MO B18/. 

Hlt1me coxpaHfllOTcfI Bce BBeAe~Hwe 3Aecb 0603Ha4eHIt1f1. 

§2. AOKA3ATEJ1bCTBO TEOPEM 1. 1 ~ 1.2 

BBeAeM $YHK!.i1t11t1 

'~(À) = ('<1J(x, À) - ~, <lJ(17, À) -1), q,(À) = (2'1"(x, À), -1). /2.1/ 

B pa60Te / 21 / cM. TeopeMW 1.2/ nOKa3aHO, 4TO Anfl n1060~ $YHKLtIt1It1 

f = (f(x) ç L,2' a ç C) It1MelOT MeCTO paanoxeuaa 

17 
f = L Vn (f, U n) 1 ' - .r f(y) dy - 2a = I W (x) (f, U )1' /2.2/

n n
n=l	 x n= 1 

rne nplt1 À == À2n+j~ a ' Ben1t141t1H~ U20 + j onpeAenfllOTCfI $opMyno~ /1.17/, 
~ ~ 

'I'(À 20+ j), a nplt1 À2n+ 1 = A. 2n+2 = À (n) ç a NV2n + j = 

.. -1 ~ ~ ··-1 ­ /2.3/U20 +1 = 2 Q (À (n») <lJ(À(n»)' U2 n +2 = 2Q (À(n) )'<IJ (À(n) ), 

~ ~ ... .. -1 - ~ ~ 

'I'(\n») - Q(À(n) )(3Q(À(n) )) 'I'(À(n»)' V2n+2 = 'I'(À (n) ). /2.4/V20 + 1 = 

Bo BTOpO~ oopssyne pasnoxeuaa B /2.2/ $YHKLtIt1f1 f ç Li ( 0,17), a CIt1CTe­
Ma {W n } CTpOIt1TCfI cneAYIO~It1M 06pa30M: 

J
 W (x) = 2'1'(x, Àn) (À (; (J', À 2n+2 ç aO),
n n
 

W2n + 1(x) = 2W(x, À(n») - 2ii"cÀ(n») (30(À(n»))-1 'I'(x, À(n»)'
 /2.5/ 
d (8) ~ dÀ n ("-(n) ç aO).

f(x) L a - Wn (x) (f, --) 1 rne /1.22/n
n=O ~ ~ 

5 4 



Hap~AY c pa3nomeH~RM~ /2.2/ cnpaBeAn~BW ~ pa3nomeH~R /CM./
2

/ , 

TeopeMa 3/ 
OQ ... + ~ ~+ x + ... + 

f == I Vn (f, Un ) 1 , r f (y) dy + 2a I. Wn (x)(f, U )1 /2.6/ 
n=1	 o n=1 

n 

rAe CHCTeMW IU:IH IV:} nOCTpOeHW cooTBeTcTseHHo 3aMeHO~ B /1.17/, 
- ~ 1 ~ 

/2.3/ li1 /2.4/'~ Ha '11+ =('P(~, À) -2"' '1'(0, À) -1) H qI Ha 

,~+ = (-2€fl"(X', À), -1), C~cTeMa !W:l nOJlY4aeTC~ aaMeHoCi B /2.5/ 
'P(x, À) Ha -$(x, À), ~ 

11eMMa 2. 1. An~ mo6o~ <l>YHKLt~~ f(x) (;: L (~) H a G C ~MeeT MeCTO p aa­

JlOmeHHe 

F(x) = ~ ~ w( S) j (x) (t, U .) 1 + ~ w«S» (x) (f, U . ) /2.7/
2 2n=O j=1,2 n+ n+J n=N+l n n 

- o (8) 
H eCJlH f.ç j{ 1 ' 

N - (8) - ... 00 (8) - - (8) 
f = !. . I. V2n+ j (f , U 2n + j ) 1 + ~ V(n) (f, U(n) ) 1 . /2.8/ 

n cN+1n= O J=1,2 

,UOKa3aTeIlbCTBO. nYC;-b f ç L(? Toraa H3 /1.3/ HMeeM 

ctJ(x, À) = '1'(77 - x, À) , '<I>(x, À) = W{1T - x, À), 

a H3 /1.6/ BWTeKaeT, 4TO 

'l:'(x, À (n) ) == 'P(x, À(n») , À(n) (;: a ", 

-	 - - -+ 
CJ1eAOBaTeJ1bHO, (f, U2n + j ) 1 = (t, U2n+ j ) 1 npVl À 2n+ j ~ a" 

~ - ~ ~+ ~ ... - -+
 
~ (f, Uzn+2) 1 = (f, U 2n+2) 1 t (f, U 2n+1) 1 ::df, U 2n+ 1 ) 1::: (f, U (n)
 

nplll À (o) ~ (7 "; OTclOAa <l>opMYJ1a /2. 7/ n0J1Y4aeTC~ CIlOH<eHHeM BTOpblX
 

pa3nomeH~~ H3 /2.2/ VI /2.6/. ct>OPMYJ1Y /2.8/ nony-raesi aHaI10nt4HO
 
...	 I:) (8)

~3 nepaax pa3J10>KeHI-1~ B /2.2/ .VI /2.6/, Y4/11TbIBa~, 4TO eCJiH f ~1t 1 ' 

~ -, (s) 1 17
 
TO (f, U (n) )1 = (f, U (n) ). BwpameHVle AIl~ a = -"4 bf(x) dx
 

B	 /2. 8/ n0J1Y4aeTC~ H3 /2. 7/ np~ X = "(O), TaK KaK W(8\ O, À)
 

w(s) (17, À). 11eMMa AOKa3aHa.
 

Tenepb An~ TOrO 4T05w AOKa3aTb TeopeMY 1 .2, OCTaeTC~ BOCnOJ1b­

aOBaTbC~ CJ1eAYIOIL\e~ J1eMMo~. 

11 e MMa 2. 2. npVl À + <;.a cnpaaeanaao npeACTaBJ1eHVle
2n 2 

n+ 1 
N (-1) Q.)1(À2n+~ a2e+ 1 (8)
I, .. W e (x) .­W~:~2(X) e= 1	 À2f + 1- À 2n+2 2 + 1 

,UOKaaaTeJ1bCTBO nonyvaex , nOAC4HTaB no reopexe o BW4eTax KOH­

TYPHbl~ VlHTerpaJl 

1 t/J 1 (x, À) cPe (x, À) - t/J2 (x, À)cP l(x,À)
 
IR (x) = -,- , dÀ /2.9/
 

, 2n1' cR (À - À2n+~(í)1 (À)
 

rAe c R - OKPY>KHOCTb B À-nJ10CKOCTH c paAHycoM (R + 1/2) 2 /R - Lte­

noe , n0J10H<HTeJ1bHOe 4V1CJ10/, Y4\ttTbIBa~ paBHoMepHocTb no 0.5-X' ,S 17 

npH Ik I ~ (k 2 = À , k = o + 1r)00 

-1
cP j (X) = coskx + O(k exp( Iri x» , 

1t/J	 (x) = COSk(77 -x) + O(k exp(1 rl(" -x»,
j 

-r (k 2 )	 = (-k sink,r) -1 (1 + O(k-1 » (À.ç CR) 

HMeeM Um IR(X) = O np~ R -. 00. Cnaraer-ere , «o ropue COOTBeTCTBYIOT 

B~4eTaM	 B T04Kax À(n)' paBHW HYJ110 BCJ1eACTBHe /1.6/. 11eMMa AOKa­

aaHa. ~ ~(s)
 

3aMeTVlM, 4TO AJl~ Jl106o~ f ~ Jl 1 HMeeM
 
~ ~ ... ~ (8) - - ~ ~ (8)
 

(f, = (f, U 2n + j ) l' (f, U(n» == (f, U(n) ) 1 •
U 2n + j ) 1
 

OTclOAa paBeHCTBa /1. 18/ n0J1Y4aeM npa nOMOlL\H CJ1eAYlOlL\ei1 J1eMMbl.
 

... (s) 

,n e MMa 2. 3. .QJl~ Jl106o~ f ç;. n1 \ttMeeM 
. f +1 

_ ... (8) N _____________(-1) Ú)1(À2f + 2) a 2n + 1 (~ Ü (s) ) 

(f,U 2n+ 1) 1 = ~	 2e + 2e-o À 2n + 1 - À 2f +2	 
1 

~	 ... (8) 
00 a2n + l ( f , U (f)1 

+	 L - --.,..-- ­
f=N+1 a 2f + 1 (À2n+1-~(e))
 

AOKaaaTeJ1bCTBO nony-raea , nOAC4HTaB J KaK B JleMMe 2.2, KOHTYP­

Hbl~ VlHTerpaJl 

(8) ~	 1 11 dÀ 
IR	 (f) = -,- q; {r f(x) S(x, À) dx + aSCO, À)} ----- ­

217i cR o (À - À2 n +2 ) Ú)1 (A)
 

rAe S(x, À) = cP1 (x, À) t/J2 (x, À) + cP2(x, À) t/J 1(x, À). 11eMMa noxaaaaa . 

AOKaaaTeJlbCTSO TeopeMbl 1.1 CJ1eAyeT HenocpeAcTBeHHO \tta Teope­

MW 1.2 B CVlJ1Y paseHCTB /1.18/. 

§3. AOKA3ATE11bCTBO TEOPEMbI 1.3 
~ o (s) 

~a N < 00 1-1 aC~MnTOT~KVI /1.4/ cnenyer , 4TO ~q t:; nt . AaIlee Ha 

ypaBHeHVI~ /1.1/ VlMeeM TOH<AeCTBO 

6 

7 



- -

". 

~ + r~q(X)·tIl(x.A)dx = ~2(rr.A) ~l(rr,A) -~~(I!', A) ~l(I!',A). 

o 


OTcIOAa, Y4HTblBaR, 4TO ~ j (I!', A2n + j ) .. (-1) D, n0I1y4aeM paBeHcTBa
n+3-j _ ­

(-1) (LI3-J (A 2n+ J) .. (~q, tIl(A + » l' J .. 1,2,en j 

rAetll(A) onpeAeI1ReTCR ¢oPMYI10H 12. 1/. CI1eAOeaTeI1bHO, a 2n+ J = 
3-j - -(8) II-J

(...1) (~q. Uen +J ) (-1) (~q. U2n+j )1 npH ~ (J"A2n +i 
-	 -(8)

H (~q, U(n) ) 1 = (~q, U(D» == 0 npH A(n) i;; u", 4TO e CHI1Y paaI1o­

~eHHR /1.13/, /1.14/ AaeT HCKOMoe paeeHCTBO /1.19/. OTMeTHM. 
4TO,eCI1H eocnonbaOBaTbCR HenocpeACTBeHHO ¢oPMYI10H /1.16/, nOI1Y­
4aeM 

N (LI 1 (A 2t+2) 
d2n+l(~q) .. a 2n +1(l + l: 

t .. 0 
(A2f+2 -A2n+1)6>2(A 2f+2) 

PaccMOTpHM KOHTYPHblH HHTerpaI1 

1 	 -1'cI R(A2n +1 ) = 2m. (LIl(A)[(A -A en+1)(LI2 (A)] dA, 
R 

rAe OKPY~HOCTH cR Te lKe, 4TO H B /2.9/. npl-1 R ... 00 HMeeM 
limIR .. I, a no TeopeMe 0 Bbl4eTax 

N .-1 
IR = f:0(LI1(A2f+2)[(A 2f+2- A2n+1)(LI2(A 2f+2)] 

TaK KaK (LI 1(i\. 2n-t1) =0 H (LI1 (A 21'+2 ) =0 npH f > N. CneAOBaTenbHO, 

d2n+1(~q) 2a2n+1' 4TO H Tpe6oBanOCb AOKaaaTb. TeopeMa AOKaaa-

Ha. 
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XPHCTOB E.X. P5-86-490 
06 onpeAeneHHH onepaTopa WTypMa-nHysHnnR no OAHOMY cneKTPY 

nonY'IeHhl q,opMym" pa3nollCeHHIii C!lYHKI4HH f c (f(x) = f(1T - x) ~ L 2(O, IT) , a ~ C) no 

npOH3BeAetlHAM pewetlHIii ASYX caMOconpRlICeHHblX 3aAa'l y" + (i\ - q j (x» Y = 0 • 

y'(O)-bjy(O) =0. y'(IT) +bJY(IT) o. B npeAnonollCeHHH, 'ITO qj(X)­

qJ(IT-X) C;; L2 H c06cTseHlibie '1Hcna i\~1) "i\(:) npH n =0.1 ••••• N H A<,:-)ni\(~) 

npH n> N. B '1aCTHocTH. AOKa3atla CIlOPMYna 

" N (1) -2 W( A(1»f 	 (q1(Y) - q2(y»dy + 2(h1- he) :£n",o2114>1 (An It. n 
o 

rAe 	peWel1HA 4>J(x, i\): <Pj(O) =1, 4>j(O) .. hp a W(X, A) -41(x, A) -'4(IF-X.A) • 
• 	 = 4>14>2' KOTopaR YTO'lHRer OAHY TeOpeMY XoxwTaATa. 

Pa60T~ BbinonHeHa S na60paTopHH Bbl4HcnHTenbHolii TeXHHKH H aSToMaTH3a14HH 
01111111. 

Coo6l1leHJIe O&.e.nHlleHJIOrO HIICTIITyra lIIlepiIbIX HCClleAOBamrii • .Ily&fa 1986 

nepesoA aSTopa 

Khristov E.Kh. PS-86-490 
On Determination of the Sturm-liouville Operator 
by one Spectrum 

We 	 obtained an expansion formulae for function f - (g(x) - f(1T - x) ~ 

" 	 4(0,lf),a~) over products of solutions of two selfadjoint problems 

y"+(A qj(x»y.O. y'(O) -hjy(O) -0. y'(IT) +bjY(IT) -0. , .. 1.2 

where qJ(x) = qj(lT-x) "Lz and eigenvalues A~) ".\(:) for D - 0,1 ••••• N. 

A(1) = A(2) for D>N. In particulary. we proofed the formula 
II n 

1(ql(X) -~(y»dy + 11(b1- b2) - :£:=02114> 1 (A(!) )II~~ W(x, A~», 

where solutions 4>J(x,i\): 4>j(O) = 1, 4>j (0) ~bj' W(x, i\) - 41(IT-x, A)-41(x.,\). 

.$"'1"'2' which improved one theorem of Hochstadt. 

The investigation has been performed at the laboratory of Computing 
Techniques and Automation, JINR. 
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