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1. BBEAEHJ.1E 

B HaCTOR~e~ pa60Te nOKaaaHO, KaK peaynbTaT~ CT~Tb~ /U MorYT 
6~Tb nepeHeceH~ Ha cnY4a~ ASYX caMoconpRmeHH~X aaAa4 WTYPMa
n~YB~nnR, onpeAenReM~X ypaBHeH~RM~ 

r. Y == - y" + f j (x) y = ;\ y, o s: x .$ TT , 1, 2 /1.1/J \ 

~ rpaH~4H~M~ ycnoB~RM~ 

Y(O) = Y(TT) = O, /1.2/ 

rAe nOTeH4~ anu 

rj (x) ~ L~s ) = 1f ~ L 2 (O, TT) I f (x) = f (TT - x ) l, /1.3/ 

B 3TOM naparpatpe cc.lJopMyn~poBaHbl OCHOBHble YTBep}l(AeH~R, AOKa
3aTenbCTBa KOTOp~X, KaK npaB~no, onYCKaeM, BB~AY Toro, 4TO OH~ 

aHanor~4Hbl nOAPo6HO ~3nomeHHblM B /1/ . B § 3 npennoxeu MeTOA, 
KOTOPbl~ n03BonReT nYTeM npocroà anrefip aa ueckoâ Bb!KnaAK~, ~CXO

AR ~a <popMynbl pa3nO>KeH~R, np~BeAeHHO~ B r eope-ie 1.4 / U , nony 
4~Tb ee aHanor AnR cnY4aR Kpaeé~x aaAa4 /1 .1/-/1 .3~ ~ o6paTHo, 
Ha4~HaR c 4>opMyn~pyeMo~ Aanee TeopeM~ 1.3, BWBeCT~ TeopeMY 1.4. 
Cy~ecTBeHHY~ ponb B 3TOM nOAXOAe ~rpaeT TeopeMa 6/ 2/ , KOTopaR 
c$opMyn~poBaHa B YAo6HO~ AnR Haw~x 4ene~ 4>opMe B TeopeMe 
1.5. OTMeT~M, 4TO CXOAHble nOCTpoeH~R np~MeHRn~Cb B/ 3/ AJlR ype s
HeH~R WpeA~Hrepa Ha nonyoc~. AOKaaaHHaR B § 2 TeopeMa 2.1 o A~$
$epeH4~pyeMocT~ aeeneuaor-o B / 2/ npeoõp aao aaana ~ / CM. § 2; <pop
Myna /2.8//, HapRAY c TeM, 4TO ~cnonbayeTcR B § 3, ~MeeT ~ ca
MOCTORTenbHW~ ~HTepec. 

0603Ha4~M -rep ea g. (x,;\) ~ h. (x , A) = - g. (TT - x,;\) peweH~R 
J J J 

ypaBHeH~R /1.1/, AnR KOTOp~X 

gj(O,;\) = h/TT.;\) = o. gj(O,;\) = hj(TT,;\) = 1. /1.4/ 

Ilycr s Xj (x) = gj (TT. ;\) = - hj(O,;\) == W(gj' h j ), r ne W(C, g) = fg'- f'g,
xapaKTep~CT~4eCK~e $YHK4~~ KpaeB~X 3aAa4 /1.1/, /1.2/, onpe
AenRIOl1l~e ~x cnexr pu 

aj = 111 ,(j) = 11 I X j (11
r-

) Oln""= i : 1, 2. /1.51n 2n + j 2n + j 

J.1a /1.3/ cneAyeT, /CM. Hanp~Mep, /4/ /, 4TO co6CTBeHHble $YHK4~~ 
, • n 

» gj (x, 11 2n+j) = (- 1) h / x, 11. 2n+ j ), g j (TT, 11 2n + j ) = (- 1) • /1.6/n 

9~'\e1JKHeUHb.lt4 KHcnrryr I 1 
fUief1BWX BC cJiell.OB~.l.mO 
~Uh fir 1'-' j-r;,,' I I-g ..,O 'V., ..... I ._ t •• , . 



101 V1X HOpMbl 

TT 

Y2n+ 1 == (	 r gf(x. J'l2n+j )dx)-~ (_l)n x jl(I1'2n+ j ), /1: 7/ 
o 

rAe • 0603Ha4aeM AV1~~epeH4V1pOBaHV1e no X. 

BBeAeM ~YHK4V1H 

G(x. X) ==	 gl(x. X)g2(x. X), H(x. X) == h 1(x. X)h 2(x. X), X(X) == Xl(x)X2(X), 

OTMeTV1M, 4TO
 

G(x. X) == H(77 - x, X), G "(x, X) == - H '(77 - x. X). /1 .8/
 

nOCTpOV1M MHO>KeCTBa a == Ui U 0'2' O'n=O'i na2 ,0'-'= 0'\0".' Jlnfl onpene

neHHOCTV1 6YAeM npennonarar e , 4TO npV1 HeKOTopOM N < 00 11 2n+ 1 -f:. 

-f:.IL 2n+ 2 , n = 1, 2, ... , N. a 1l2n+l = J'l2n+2= Il(n) ,n > N.1-13 
/1.6/ cneAY~T paBeHCTBa 

G (x, J'l (n)) == H (x, 11 (n) ) , 11 (n) & a· 
n

• /1.9/ 

JlaIlee, o603Ha4V1B 

L (x, X) = H(x, X) G(x. X), T(x. X) H(x. X) + G(x. Ã), /1 .10/ 

BBeAeM ~YHK4V1V1 

,
L 2n+ j ()C)	 = L(x. 1l2n+j)' M2n+ j (x) = L'2n+j(x). 11 2n + j ~ a- , /1.11/ 

L(n)(x) == L(x. l1(n))' M(n)(x) == L(n)(x). l1(n) G o" /1 . 12/ 

101 

S2n+j(x) == (2*(1l2n+j))lT(x.112n+j)' S(n)(x) == 5r\f.L(n))T(X. Il(n))' /1.13/ 

C nOMO~b~ TO>KAeCTBa 

- . -1 d ,
W(YI Y2' zl z2 ) == (X -11) -d n W(y.• z.). /1.14/ 

x j = 1.2 J J 

rAe ~ H Zj - peweHV1fl ypaBHeHV1fl /1.1/ npV1 X 101 11 COOTBeTCTBeHHO,
 

IlerKO YCTaHaBIlV1BaeTCfl
 
IleMMa 1.1. Cnp asenna Bbl cIleAY~~V1e COOTHoweHV1fl:
 

2(S2n+ 1 •	 M 2m+ 1) = Ôn,m ' (S(n)' M(m) ) == Ôn,m 

(S 2n+ l' M(m)) = Y2n+ 1 (2(11 2n+ 1 .,.. Il(m)) Y2m+ 1)-1, 

TT 

rae Cf. g) == r f(x)g(x)dx. Ô n.rn = o npa n -f:. m, ôn,n = 1. 
o 

OCHOBH~M pe3YIlbTaToM 3Toro naparpa~a flBIlfleTCfl . 
TeopeMa 1.1. nYCTb no KpaeBblM 3aAa4aM /1.1/, 11.2/ nocrpoeuu 
~YHKLtV1V1 /1.11/-/1.13/ 101 no HV1M CV1CTeMbl 

M = (M 2n+ l(x). (n == 1.2••••• N). M(n)(x). (n > N) I 

101 

2 

101 

S == {S2n+ l(x). (n = 1.2••••.• N). S(n)(x). (n > N) l, 

Torna: 

1. JlIlfl Il~6o~ B03MO>KHO KOMnIleKCH03Ha4HO~ ~YHK4HH 

o(s) (8) 77
 
f (x) G L 2 = {L~ L 2 r f (x) dx == oI
 /1 . 15/ 

o 

cnpaBeAIlV1BO pa3IlomeHV1e 

N	 00 

f'(x ) == 2, P2n+ l M2n+ l(x) + L qnM(n) (x) , /1.16/

n=l n==N+l
 

rAe, B CV1IlY IleMM~ 1.1, K03~~H4V1eHT~ P2n+l 101 qn OAH03Ha4HO onpe
AeIlfl~TCA no ~opMYIlaM 

y (f. S( E) )
2n+l , _ 

== 2(f S ) + L (_ ) /1.17/

P2n+l • 2n+l E=N+l Y2E+l Il(E) 1l2n+l
 

qn = (f.	 S(n)) == 2X"-~Il(n) )(f. G(I1(n) ». /1.18/ 

CXOAV1MOCTb B /1.16/ nOHV1MaeTCfl KaK npeAeIl no HopMe L2-4acTV14H~~ 
CYMM pflAa B npaBo~ 4aCTV1. 

I I. K03~~H4HeHTbl 

N E ( )
(-1) X	 )11 2E+2Y2n+ 1 _~ (C. S 2E+ 2 •P2n+ 1 == (f. S2n+ 1) + L /1.19/


E== 1
 11 Zn+ 1 -1l'2E + 2 

OTKYAa, B 4aCTHOCTH,BbITeKaeT, 4TO P2n+l< 00. 

3aMe4aHV1e. I-1MeeT MeCTO TaK>Ke pa3IlO>KeHV1e 

1 x 77 N 

-i( r - J)f(y)dy == L P2n+ 1 L 2n+ 1 (x ) + L qn L(n) (x ), /1.20/ 
o x n==l	 n==N+l 

cnp a aenna aoe AIlA Il~6o~ f(x) == f( 77 - x) ç; L (O. 77); CXOAV1MOCTb paa1
HOMepHa no x G- !'1 C (O. 77). • 

~ 
JloKa3aTeIlbCTBO 3TO~ r eopexu MO>KHO nOIlY4V1Tb, cnenys cxeae , 

V13IlO>KeHHO~ B /11 • CHa4ana 1013 r eopeaa 2. 1 /5/ , C Y4eTOM paBeHCTB 
/1.6/, /1.8/ 101 /f .9/, nOIlY4aeM cnenyouee YTBep>KAeHV1e: ' 
neMMal. 2. JlIlfl Il~6o~ r ~ ~ ~s ) HMeeM pa3IlO>KeHV1e 

N 00 

((x) == L . L M2n+. (x)(f. S2n+' ) + L M(nlx)(f. S(n))' /1.21/
n==l J=l,2 J J n==N+l 

OTc~Aa ~opMYIla /1.16/, rAe P2n+ 1 onpeAeIlfl~TCfl H3 /1.19/, nOIlY

4aeM cpa3Y, eCIlV1 Y4eCTb. 4TO V1MeeT MeCTO
 

Il e MMal • 3. n pV1 Il 2n + 1 E- 0"
 

3 



n -1 N -1 
(-1) Xl (112n+2)L2n+2(X) =f:1Y2f+l(112f+2 - LL 2n + l ) L 2f+1 (X). 

Tenep s AJ1R TOrO,4T06bl noxaa ar s paBeHCTBO K03$$Vl4V1eHTOB p 2n+ l'
 
onpenenae-erx nOCpeACTBOM $OPMYll /1.17/ VI /1.19/, HymHo aocnoru.

aOBaTbCR e~e VI lleMMo~.
 

neM Ma' 1 . 4. npVl 11 2n+ 1 E-- a"
 

(_1)n X~~11 '2n+ 2 ) T(x, f1 2n+ 2 ) 

N	
+ ~ ~~.K.±-c.(X, I1Lfl)

f: 1 Y2 f + 1 (11 2n+ 2 - 11 2f + 1 )- 1T (x, 11 2e+ 1) 
e::= N + 1 11 2n+ 2 - 11 ( f) . 

AOKaaaTellbCTBO 3TVlX lleMM nOllY4aeM, nOAC4V1TaB no TeopeMe o Bbl
4eTax, VlMeR B BVlAY paBeHCTBa 11.6/, /1.7/ VI /1.9/, KOHTYPH~e VlH

Terpall~ 

I~(X) =	 _1_. p~_hl~!.)g2C!~À) ±~i"~_~2~1(~~~ d X, 
21l1' (À- )Xl(À)À2n+ 2 

rAe oKpymHocTVI CR= (R +{_)2exp(iep),O~ ep.< 17, VI Y4V1TbIBaR, 4TO B 

cany K1laCCVl4eCKVlX aCVlMnTOTVlK AllR h(x, À), g(x, À) VI X-I (À) npn 

1Àl-+ 00, À E-- CR,VlMeeM lim I ~ (x) = O npVl R -+ 00. 

Ha TeopeMw 1.1, Y4V1TwBaR, 4TO VIa TomAecTBa
 
d
-d-;W(Y'I(x, À), y2(x, À» = ór(x)Yl(x, À)Y2(x, À), ór = rI - r 2, 

clleAYIOT	 p aeeac'r aa Y2n+ e: (ór, S2n+l)' 112n+ 1l;; a", (ór, S(n» = O, 
11 (n) E--' a

n 
, nonyuaen
 

T e o pe MY 1. 2. AllR paaaocr« f\ r(x) = r ~X) - r2 (x) nOTeH4V1a1l0B xp a
eBblX aaAa4 /1.1/, 11.2/, r ne 11~ 1) = f1( ) npVl n > N. cnpaaennaeo
n n '
 
npeACTaBlleHVle
 

N
 

Ó r (x) = ~ Y2n+ 1M2 + 1 (x ), / 1 •22/
 
,. 11::= 1 n 

3aMe4aH\Ile. $opMYlla 11.22/ anepaue nony-reua XoxwTaATOM 161 /CM. 
TaKme / 4! /. Ha Hee, B 4aCTHoCTVI, BWTeKaeT VlaBeCTHaR TeopeMa 

Eiopra 181, o TOM, 4TO ecnu a" = (,!Í, TO r 1 (x ) == r 2(x) • 
Ha aroro aaMe4aHVlR nonyuae a , BClleACTBVle r eopexa 1.1, 4TO cnpa-

BeAllVlBa
 
TeopeMa 1.3. ICM. TaKme / S/ I. nYCTb a(r) = 1I1nl:=1 cne xr p
 

KpaeBo~	 aaAa4V1 
( s) /1 .23/yO+(À~r(x»y= O, y(O) = y(1T) = O, r(x) ~ L 2 • 

Torna AllR 1l1060~ $YH K4V1 V1 f ~ LO ~ s ) VlMeeM paa1l0meHVle 

2 /1 .24/
f (x) = i :k- (f1n ) L ~ (x) (f, G (11 n»'
 

. n= 1
 

4 

rne $YHK4V1V1 Ln(x)=L(x, /l'n) onpenenmor ca <t>OPMY1l0~ /1.12/ c 
G = g 2(x, À), H = h 2(x, À) ,g(x, À) , h (x, À) - peweHVlR ypaBHeHVlR 
/1.23/, YAOBlleTBOpRIO~Vle Ha4allbH~M YC1l0BVlRM /1.4/. 

PaccMoTpVlM Tenepb KpaeBYIO aaAa4Y 

yO+(,\_ q(x»y=O, y'(O)-hy(O) =y'(17) + hY(17) = O, q E- r5;). /1.25/ 

060aHa4V1M 4epea ep(x, À) VI tj;(x, À) ::= ep(17 - x, À) peureuaa ypaBHeHVlR 

/1.25/, AllR KOTOp~X 

ep(O, À) -ee liA 17, À) = 1, ep'(O, À) = - ljJ'(17, À) = h,	 /1.26/ 

VI nYCT b 

01 
00 

u(q, h) =	 {Ànl cu(À) ::= ep'(17, À) + hep(17, À) I ::= /1.27/
À=À n n=O 

cnexrp 3TO~ aaAa4V1. KaK yxe OTMe4a1l0Cb, B p aõor e 111 AOKaaaHa 
TeopeMa 1.4. nYCTb no KpaeBo~ aanave /1.25/ nocrpoeuu $YHK4V1V1 

Wn(x) ::= q, (x, Àn) - <i> (x, Àn ), cI> n(x) ::= cI> (x , Àn), n = O, 1, ••• , / 1. 28/ 

2 2	 (s)
rAe '1'::= ljJ (x, À ), <I> ::= ep(x, h). Tor'na AllR 1l1060~ $YHK41i1V1 h E- L 2 cnpa-

BeAllVlBa $opMYlla paa1l0meHvtR: 

h(x) = 2, ÚJ- 2 ( À ) W~(x)(h, <P - ~).	 /1.29/n n
n=O 

BamHoe MeCTO B HawVlX ClleAYIO~VlX nOCTpoeHVlRX VlMeeT 
T eo p e Ma 1. 5 J 21 nYCTb noreuua anu r(x) VI q(x) B ypaBHeHVlRX 

/1.23/ VI /1.25/ CBRaaHW paBeHCTBOM 

d2 
,s:: r(x) = q(x) - 2 --In ep (x) , epo (x) = ep(x, À ) ' /1.30/odx2 O 

TorAa 

w(À)::= (À - À) x(,\), x,«, h)::= n;;: 1,	 /1.31/o I1 n(r), 

npVl4eM peWeH/I1R g(x, À) VI h(x, À) BblpamalOTCR nocpeACTBOM peweHVlR 

ep(x, À) VI ljJ(x, À) ClleAYIO~VlM oõpaaora: 

g (x, À) = W(epo (x), ep ( x, À» h(x, À) = _W(epo (x), ljJ(x, À» /1.32/
(Ào - À) ep O(x) , (À o - À) epo (x) 

3aMe4aH/I1e. Ilpeoõpaaoaauaa. /1.30/, /1.321, 06bl4HO HaablBaeMble 
npeo6paaoBaHVlRM~ KpaMMall-Kpe~Ha, VlCnOllbaOBallVlCb AllR aHa1l0rVl4HO~ 

aaAa4V1 Ha nOllYocVI B pa6oTe / 9/. 

2. npOH3BOAHA~ <l>PEWE onEPATOPA 5/1.30/ 

BBeAeM ae~ecTBeHHoe rVlllb6epTOBo npOCTpaHCTBO
 
Ih 2 ..... .
 
Jl - = L	 (O, 17) e R .~ f ::= (f(x), a, {3)

2 2 

5 



....,.., TT 
co CKa.m:jpHbIM np0l-13seAeHI-1eM (f l' f 2)2 == f f 1(X) f 2(x) dx + ala 2 + (31,{32' d -1 x TT a,\ o 2 

o + - {etl o (x) (j - f )<1>0 (ç) de H-, f) , -<li oc: ep (x, À:o ), /2.10/
ConOCTaSHM 3aAa41-1 WTYPMa-nI-1YSl-1nnR ~ o x ~ 

y".+ (>~ - q(x»)y == 0, q(x) Eo L
2 

(O, TT),	 /2.1/ 

a:f d -1 tr a,\oy'(O) - hy(O) == 0, y'(TT) + HY(TT) == 0,	 /2.2/ ..--(x) = - 2 -('ct> (x) f '1lJ (ç) de) -.- , /2.11/
ah dx o x o ah

3neMeHT q == (qtx), h, H) ~ n • 0603 Ha4HM snecs 4epe3 cp(x,'\) H ÚJ(x, ,\) 
peWeHI-1R ypasHeHI-1R /2. 1/, 

2 
AnR KOTOpblX ~l 

cp(O, ,\) == t/J(TT, ,\) = 1, 4J'(O,'\) == h, ll/(TT, ,\) == - H. /2.3/ a5' d -1 li: a,\ oIj ..-(x) = 2 -(<11 o (x) f'<1l o (ç) dç) .,.-- .	 /2. 12/
Cne xr p '" aH dx o sn 
,,== !'\n(q)l w('\n) == 01:""0' w('\n) =I 0, 

..Q0tl:a3aTel1bCTSO. TaK KaK scneACTSl-1e /2.3/ l-1MeeM ar/J/aH = 
rne w(q;,\) = cp'(TT,'\) + Hep,(TT,'\) = hr/J(O, ,\)- r/J'(O, '\),RsnReTcR = at/Jlah = 0, TO 1-13 /2.4/ B~TeKa~T paseHCTsa 

npocT~M, c06cTseHH~e ~YHK~1-11-1 a:f = _ ~ !..(X,.\o) a,\ o aS: d 2 r/J(x. ,\ o) a,\o 
Ip (x, À n) = C n 4J (x, ,\ n ), C ; 1(q) = cp (TT , ,\ n) = r/J - 1(O, ,\ n) /2 . 4/	 -=-- /2.13/

ah dx 2 l/J (x, xo) ah aH dx 2 r/J(x,,\o) aH 
1-1 I-1X HOpMbl 

HanOMHI-1M, 4TO 1-13 ypaBHeHI-1R /2. 1/ cnenye r TO>KAeCTSO d/dx W(y(x, ~) , 
'" TT 2 -1 -1 -1 

a n (q) = ( .r cp (x, ,\ n) dx) = -- C n W (,\ n) • /2.5/ y(x. ,\)) = y2(x.'\). llonar aa 3AeCb y = r/J(x. '\0) , n011Y4aeM 
o 

~ ep(x, '\0) = -$ -1 (x) r '~ (e) de,
H3seCTHa cneAy~aRI	 /2.14/

10 . 111	 ... 'h dx 1;(x, '\0) o o o
neMMa 2.1. /CM•• /. Coõcr eeuuue 41-1Cna '\n(q): Jl2 .... R 
KpaeBo~ 3aAa41-1 /2.1/, /2.2/ AI-1~~epeH~I-1PyeM~ S n~60~ T04Ke ij ~n2'	 4TO BMeCTe c /2.13/ AaeT I-1CKOMY~ ~opMyny /2.12/ . .Qal1ee, CHosa 

Y41-1TblsaR /2. 14/, I-1MeeM .npl-1 3TOM 

aS:	 d 2 -1 a 
r1 ... ~ a,\... cJ '\n	 ..-f(x) = f(x) - 2 - {<p (q; x, '\0) -.- <fJ(q; x, '\0 )f(x) I +( a,\n(x) , a,\n, a'\n),-.14... À tq + (f) I = (~, f)<), - ...- /2.6/	 aq dx 2 aq

dE' n E' = o aq "" aq aq :Jh aH /2.15/ 
d -1 li: a,\o 

rne rpaAHeHT + 2 (iX{<1l (x) f<1l (e)dçl<-, f) .
0 o o aq

0'\ ... ...	 2 __n = a <I>	 AnR Toro, 4T06bl nOAC41-1TaTb np0I-13BOAHY~ acPo(q; x) /dq (x), 3aMe<1J n = (<I> (x, '\ ) = cP (X. An ), 1, <I> ( TT , ,\n » . /2.7/aq n n' H1M cna-rana , 4TO npl-1 À =,\ o peuieuae <$o(q+f; x) ypaBHeHHR cP ({ + 
3AeCb.AOKa>KeM, 4TO cnpaaeAnl-1sa + (,\ - q(x») cP o = f(x) rPo' AI1R «oroporo <po(q + f; O) ::: 1, 4>ó(q +f,O) :::h, 
Te o p e a a 2.1. PaCCMOTpl-1M npe06pa30saHI-1e /1.30/ KaK onepaTOp YAosneTBopReT I-1HTerpal1bHOMY ypasHeHI-1~ 

x 
... ... d2 ... cPo(q + f; x ) == ePo(q; x) + f Ix o~x) <po(s) - X 0(8) r/Jo(X) Ix x 

.1 (q): )12 -+ L 2 • ~ (q) = q(x) - 2- In cp(x, '\0 (q». /2.8/
2	 O ' /2 16/

dx x f (a) ep o(q + f; s ) ds • • 

TorAa 8 n~60~ T04Ke q ~ )12 cy~ecT8yeT AI-1~$epeH~l-1an 
r ne X éx) ::: X(x, ,\ o) - peuie-uie /2.1/, ){0(0) == -h(l + h 2 )-1 , x~(O) = 

~ j= (q + d') I = a.~ f = --ª-Lf(X) + a1(x)a + a j(X)f3, /2.9/ =(l+h )-1 . Tal< Kal< W(<po'){o)=l, TO Xo(X) = <po(x) r;cP~2(S) ds
dE' E'=O aq aq(x) ah aH - h(1+h2 ) - 1 cbo(X) 1-1, cneAosaTel1bHO, 

x -1 
rAe X O(x) <p (8) - ){0(8) </lo (x) = q, O(x) 4>0 (s) f~ O (f) d ç.

o
8

d~ f(x)" = - f(x) - (~ct>~'1(X» ( r- r) <1>0 (ç) f( ç) d ç + 1. OTC~Aa AIlR ypasHeHI-1R /2.16/ I-1MeeM 3anHCb 
aq dx o li: 
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:1 

t<p o (q + f; x) = <p O(q; x) + 

x	 1 8 
+ cPO (q; x)	 r 'cfl- (s) (J f (f) ep (q; ç) <p (q + f; e) d ç) ds , I 

o.	 o o o o 

~a KOTOPO~ nerKO B~TeKaeT, 4TO A~$$epeH~~an 

a x 8 t 

-<po(q;x)f(x) == <po(q;x) J<l>~1(8)( J'c1Jo(~f(ç)de)ds. /2.17/ 
~ o o '1nOAcTaBn~~ /2.17/ B npaBY~ 4aCTb paseHCTsa /2.15/,. nonY4aeM 

$opMyny /2. 10/, BB~AY Toro, 4TO ~a /2.4/ cnenyer .1 (q) = q(x)  ,1 
i 

- 2d2/ dx 2 t/J (x, À o). Teooexa AOKaaaHa. np~ nOMO~~ 3TO~ r eopeau , 
c Y4eToM TeopeM~ 1.5 ~ neMM~ Z.l A nerKO YCTaHasn~saeTC~ 

ne MMa 2. 2. nYCT b Jln(r =1 (q») - coõcr ae aaue 4~cna aaAa4V1 
/1.23/ c r(x) ~L2(O' 1,). Torna 

a~n	 " aJ.'n a~'" '" 
(-:-;;:-,f)2=(-" ,~f), n>l, f<;j{2' /2.18/ 

aq a.~ aq 

rAe 

es > d -1 x tt 

~ f == - f (x) - (- '<Il O (x) ( .r - f ) '<Il O(ç) f (ç) d ç + aq dx O x 

d -1 X" dÀO " 
.f. - {'<IIo (x) (J - r )<l>o(f)dç} (-",,-, f ) 2 + /2.19/
 

dx o x dq
 
. .
 

-1 aÀo aÀ o d -1
 
+ aO (- (3 - -a) -.-cfl (x),

aH ah dx O . 
aJ.' n 2	 -2' -1/2 20/-(x) ==y g (x , J.' ), y = Ilg(x, J.' )II L ==(g'(rr,Jl )X(Il'))' •ar n n n n 2 n n 

AOKaaaTenbCTBO. HanOMHVlM /2/ , 4TO p aaeucr aa /1.31/ cnpa
seAnHSbl a o6~eM cnyvae «paesux aaAa4 /2..11, /2. 2/ ~ /1.23/ c 
r(x) == .s:(q;x) <; L 2 • Cnenosarensuo , Jl (1(q +(f» = Àn(q + (f) , 
n 2=. 1, r ~ j{ 2 • AVI$$epeH~Ít1pYR no e ~ n nonaras aaTeM e = O, nony
4aeM, s c~ny /2.6/ ~ /2.9/, paseHCTsa /2.18/. 3anVlCb /2. 19/ s~
TeKaeT HenocpeACTseHHO VIa paBeHCTS /2.9/-/2.12/. $opMyn~ /2.20/, 
KOTop~e RBn~~TC~ aHanoraMVI paseHCTB /2.6/, /2,7/ AnR Kpaeso~ aa
Aa~~ /1.23/ c r ~ L2 , XopOWO VlaseCTH~. fleMMa AOKaaaHa. 

It 
~3. AOKA3ATEflbCTBO TEOPEM 1.3 ~ 1.4	 1,i 
q

n'p~BeAeM 60nee nOAPo6HO BblBOA TeopeMbl 1.4 c nOMO~b~ TeopeM \.'1.3, 1.5 VI neMM~ 2.2. AOKa3aTenbcTso paao6beM Ha HeCKonbKO neMM.
 
OTMeTHM CHa4ana, 4TO ~MeeT MeCTO cneAY~~aR
 I 

i8 

fleMMa 3. 1. nYCTb f (8) <; j(~) = {f <; '121 f(x) = f(" - x) , a,{3==at. 

Torna , ecnu q(s) J;; n(;) , T. e. aaAaHa «pae aaa aaAa4a /1.25/,
 
TO AnR mo6o~
 

f~';(9)=={f ~n(S) 11. ff(X)dX+2a=OI
 
1 2 2 à 

VlMeeM 

a5	 1 x tr 
_.-f =h(f, Ào;x) =-f(x) _(JL'<1>~ (x) (r - r)'ct>o(ç)f(ç)dç +
aq(S) dx o x 

/3.1/1 d -1 x 17 o (s) 
+ ao (f, c1J O - -) - { c1J O (x) ( r - r ) <V o (ç) d ç I (;. L 2 • 

~ ~ O x 

AOKaaaTenbCTBO. PaBeHCTBO /3.1/ au texae.r ~a .12.1.9/ npVl 
a = (3 , ""TaK KaK VIa qt;;j{~) cnenyer , 4TO aÀ n/oaB = aÀ n / ah 
= a;1 (q (s) ), ~ O. Cooruoureaae h (f, >'0; x) <; L áS) npoaepne r csn 

HenocpeACTseHHO. neMMa AOKaaaHa.
 
" 3aMe4aH'Vle. PaseHCTSO aj(q(8)/ah = as:(q)./aH., (h = H) ripa
 
q ~ Yl,{S) cnenye r nOHI-1MaT b B TOM CMblcne, 4TO (a.S: / ah, f) =
 

== (as: aR, f), f <; L ~5) • 

neMMa 3.2. nYCTb no .$YHK~VIVI f ~ L~) nocrpoeua $YHK~~~ 
h(f,Ào;x) /3.1/, rne r =5(q(5). TorAa 

11	 ""() 7T "( ) 1 
y (r) fh(f'>'o;x)G (r,x)dx=a (q 8) ff(x)(c1J (q 8 ;X)--2)dx,

n	 n n n 
O	 O /3.2/ 

rAe .
 
n+ 1 . -1 n • -1 .
 

an=(-l) cu (À n = ll n ) ' yn=(-l) X (Jln)' /3.3/
 
(À o - 11 n) X(1l n ) == ~ (Il n ), n.? 1.
 

AOKaaaTenbcT8o. PaseHCT8a /3.2/ RBnR~TC~ npRMblM cneacr

BVleM neMM 1.3 VI 2.2. PaBeHCTsa /3.3/ BbITeKa~T ~a ./1.31/. neMMa
 

AOKaaaHa. '
 
fleMMa 3.3. nYCTb B «pae aoü aanave /1.23/ r(x) = J(q ~n(9?x). 

Tor'na AnTI n~6o~ f <; L~S) cnpaeennueo paanoxe-uie 2 

00 r; (r; x ) n ""(9) 1 .
 
- h (f, À o; x) ~ • n. 8 f feçH'c1J (q ;x)-F)dx, /3.4/
n

n -1 x(r; /ln) cu (~~Jln) O 

rAe $YHK~VIVI L n (r; x ) onpenenaorca KaK 8 r eopexe 1.3, h(f, À o; x)
 

nOCTpoeHa no $OpMyne /3.1/.
 
AOKaaaTenbcTBo aur etcaer HenocpeAcTBeHHO Vl3 neMM 3.1 H
 

3.2	 B cany r eoperaa 1.3. neMMa AOKaaaHa'.
 
nOCTpOVlM r e nep s c nOMO~b~ $YHK~VIVI 'clJ o (x) onepaTopbl
 

d 1 x TT 

A: L 2 -t L 2: A f(x) = f(x) + (- <J) ~ (x» ( f - f) '<Il O(ç)f(ç) d ç, /3.5/ 
dx	 O x 

11 -\ /3.6/B: L -t L : Bf(x) :=; f(x) + <J)~(x) ( ! - f ) '<1>0 (ç)f(ç)dç.
2	 2 O x 
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• • 

CnpaBeAJU1 ea 
JleMMa 3.4. B npOCTpaHCTBe L<~) A == 8 -1, T.e.' AllR 1l1060~ 

h (; L~ã"HeHJ.1e A f(x) = h (x) J.1MeeT eAJ.1HCTBeHHoe peuieaae f(x) == 
= Bh(x) -~ L<;) J.1 06paTHO. npJ.1 3TOM 

17 1 17 

2 J h (x) C41 (x) - -)dx = J f(x) dx, h(x) = B f(x). /3.7/
0o 2 O 

AOKa3aTellbCTBO 3TO~ lleMMbl, xo ropoe anonae aHa1l0rJ.14HO 
AOKa3aTellbCTBY lleMM~ 6.6/3 / , 3AeCb onYCKaeM. OTMeTJ.1M llMWb, 4TO 
YC1l0BJ.1e A = B -1 B npocrpaacr ae L2 He B~nOllHReTCR, TaK KaK HeTpYA
HO npoaepa r e , 4TO Y'paBHeHJ.1e Bh = f ~ L2 J.1MeeT npu llIo60~ nOCTORH-

HO~	 C peure-rae h (x) = C d~ '41 ~1 (x) 
C1l0mHee YCTaHaBllJ.1BaeTCR 
JleMMa 3.S. nYCTb <t>YHK~J.1M 

nocTpoeHbl,KaK B TeopeMax 1.3 J.1 

n ~	 1 

+ A f(x) •
 

L (x) J.1 W (x), (r=5:(q(S) »
 
n n

1.4	 COOTBeTCTBeHHO. TorAa npJ.1 

d x 
(À o - À )-1 W~ (X) = 8 L ~ (x) = L ~ (x) + (-'41 o(x» (f 

·n n o o dx 
J.1	 o 

1~ {'41	 (x) (J -r)'41- (e)del = B a~1 W~(x). 
dx o o x 

AOKa3aTellbCTBo. lt13BecTHO /CM. HanpJ.1Mep, 

J
fT 

}41-1(e)L~ (Ç) dç
o n 

x /3.8/ 

/3.9/ 

/9/ /, 4TO 06
paTH~e K npe06pa30BaHJ.1RM /1.32/ J.1Me~T ClleAYIO~J.1~ BJ.1A: 

W(zo(x), g(x, À)),. W(zo(x), h(x, À)) -1 
c/J(x, À) = , rjJ(x, À) = • Z 0= c/J o 

z o (x) zo (x) 

OTC~Aa, B CJ.1llY TomAeCTBa /1.14/, nOllY4aeM paBeHCTBa 

• -1
(À o -À) 

-1 
(À	 - À) 

o 
rne G == g 2 , 

2 
(À - À) o 

1 1 17 

== 2 ( J - f 

d	 -1 
-(Zo(x)41(X.À)) =W(Zo(x). co, À», Zo='<II ' odx 

d .
 
-(Zo(X) 'I'(x. À» == W(Zo(x), H(x. À»,

dx 

2 2' 2H = h ,41 = <P , 'P == rjJ , J.13 KOTOpblX asrr exae'r , 4TO 
1 . . 

Zo(x) ('I'(x. À) - <1>(x. À» + (À o - À) - ('P(x. À) - <II(x. À» ... 
/3.10/ 

) W(Z o«(), H «(, À) - G (~, À)) d ç , 
o x" 

TaK KaK J W(Zo«()' H«(,À) + Q(ç,À))dç= O. 
o 

Teneps A11R Toro, 4T06bl nOllY4J.1Tb /3.8/, cnenyer n01l0mJ.1Tb B 
/3.10/ v, ==v,o J.1 Y4eCTb,. 4TO 'P(x. v, o) = '<11 (x, v,n) J.1 '1'(0''\0) == <11(17,'\ o) = 
= 1. Pa~eHcT BO /3.9/ npOBepReTCR HeC1l0mHO~ BblK11aAKO~. neMMa AO
Ka3aHa. 

Tenepb AllR Toro, 4T06~ nOllY4J.1Tb pa31l0meHJ.1e /1.29/, OCTaeTCR 
QpJ.1MeHJ.1Tb onepaTOp B K 06eJ.1M CTopOHaM pa31l0meHJ.1R /3.4/, Y4J.11b1
BaR lleMMY 3.S J.1 paBeHCTBa 13.3/. 
10 

no aHa1l0rJ.14HO~ cxeMe, ~CXOAR J.13 pa31l0meHJ.1R /1.29/, nOllY4aeM 
paarioxeaae /1.24/. HaMeTJ.1M OCHOBHble 31leMeHTbl 3TO~ KOHCTPYK~J.1J.1·. 

lt13 npeACTaBlleH~ {1 .32/ J.1 TomAeCTBa /1.14/ YCTaHaBllJ.1BaéM, 4TO 
A11R 1l~60~ f (; L (: J.1MeeM 

"	 1 17
(f(x)G(x,l1. ) dx =('\0 -11. ) - I h (x) ('<1J (x , 11. )_12)dx.n~l, /3.11/o 0 oo	 o o 

li r ne h(x) = B f(x). 
n01l0mJ.1M Tenepb B pa31l0meHJ.1J.1 /1 .29/ h(~ = Bf(x). lt13 paBeHCTB 

/3.11/ nOllY4aeM 

h (x) = i. ('\0 -11. )w-2 (11. )W~(x) (f. G(11. »,	 /3.12/
0=1 o n n o oi 

, ,	 TaK KaK BcneAcTBJ.1e /3.7/ YC1l0BJ.1e f ~ L<:) AaeT (h. '<1Jo -1/2) = O. 
Aallee, ClleAYR AOKa3aTellbCTBY lleMM~ 3.S, YCTaHaBllJ.1BaeM paBeHcTSa 
(,\ O -" ) L ~ (x) = AW ~(x), n > 1. OTcIOAa, npJ.1MeHRR onepa rop A K 

ro o n 
06eJ.1M CTopOHaM paBeHCTBa /3.12/, nOllY4aeM c Y4eTOM lleMM~ 3.4 
J.1CKOMOe pa31l0meHJ.1e /1.24/. 

3 a Me 4 a HJ.1 e. Teopeau 1.3 J.1 1.4 J.1 rpaor BamHYIO pon b B TeOpJ.1J.1 
HenpepblBHoro aaanora MeTOAa ~ blOTOHa /HAt~H/ npJ.1 peWeHJ.1J.1 oõp ar uux 
3aAa4 AllR onepaTopOB /1.23/ J.1 /1.2S/ COOTBeTCTBeHHO, Ha 4TO 
y Ka3blBa1l0C b B /12, 13/ • B 4aCTHOCTJ.1, r eopeaa 1.3 õuna nony-reua 
B /8/ B CBR3J.1 c nOCTpOeHJ.1eM 3<t><t>eKTJ.1BHO~ J.1Tepa~J.10HHO~ cxeMbl B 
06paTHo~ 3aAa4e WTYPMa-nJ.1YBJ.1llllR. 3TY cxeMY MomHO nOlly4J.1Tb, npJ.1
MeHJ.1B KOHe4Ho-pa3HocTH~~ MeToA 3~llepa AllR npJ.161lJ.1meHHOro peWeHJ.1R 
coor aer cr eyouiero ypaBHeHJ.1R HAMH, ClleAYR /12/ 
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HET JIH nPOEEnOB 8 BAIIIEH Sl16ni10TEKE? 

8bl MOlKeTe nOJIY'liiTb nO no'lTe nepe'liiCJieHHble HlllKe KHIIrH, 

eCJIH OHII He 6biJIH 33K333Hbl paHee. 

A2-82:-568 

A9-82-661t 

A3,4-82-7Dit 

All-83-511 

A7-83-641t 

A2, 13-83-689 

A13-81t-63 

A2-84-366 

TPYAW cose~aHHA no HccneAOBaHHR~ a o6nacTH 
penRT~B~CTCKOH RAePHOH ~~3~KH. AY6Ha, 1982. 

TPYAY coae~aHHA no KOnneKTHBHYM MeTOAaM 
ycKopeHHA. AY6Ha, 1982. 

TPYAW IV lle>KAyHapoAHOH WKonw no HeHTpOHHOH 
~H3HKe. AY6Ha, 1982. 

TPYAW coee~aHHA no CHCTeMaM H MeTOAaH 
aHaflHTH4eCKHX BY4HCfleHHH Ha 3BH H HX npHMeHeHHO 

a TeopeTH4ecKOH ~H3HKe. AY6Ha, 1982; 
TPYAW Me>KAyHapoAHOH wKonw-ceMHHapa no ~H3HKe 
rR*eflWX HOHOB. AnywTa, 1983. 

TPYAW pa6o4ero coae~aHHR no npo5neMaH H3ny~eHHA 
H AeTeKTHpoeaHHA rpaaHTaUHOHHYX eonH. AY5Ha, 1983. 

TPYAW XI Me~AYHaPOAHOro CHMn03HyMa no 
RAepHoH 3neKTPOHHKe. 6paTHcnaea, 

4exocnoaaKHR, 1983. 

TPYA"' 7 Me•AYHapOAHoro coae~J~aiiHR no npo5neMaM 
KBaHTOBOH TeOpHH nonR. AnywTa, 1984. 

A1,2-84-599 TPYA"' VII Me~AYHaPOAHoro ceMHHapa nd npo5neHaM 
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*HAKoa E.n., XpHcToa E.x. PS-86-634 
06 onpeAeneHHH onepaTopa WTypMa-flHyBHnnR 
no OAHOMY cneKTPY AnA Hynea~x rpaHH4~X ycnoBHH 

nony4eH~ ¢opMynw pa3no*eHHA no npoH3BeAeHHRM peweHHH ABYX 3aAa4 WTypMa
flHyBHnnR~ 

y"+(A- rj(x))y = O,y(O)=Y{IT)=O, r
1
{x)= r

1
(1T- x) :;L 2 (0,1T), j = 1,2, 

AflA KOTopwx npH HeKoTopoM N < ~ co6cTBeHH~e 4Hcna u~ 1 > = uA 2 > , n > N, 
OTKyAa B~TeKaeT, 4TO 

N n.-1 (I) d (!) • (!) 
r
1
(x)-r

2
{x)=!. 

1
{-1)g

1
(1T,U )-!0{x,u )-H(x, 11 )I, 

n = n dx n n 

rAe ·,. iJ/iJA, 

G{x, A)= g 1g 2, H(x, A)= G{IT- X,.\), gj{O, .\) = 0, gj(O, A)= 1. 

npeAflO.eH~ npocT~e TpaHc¢opMaTopH~ ¢opMyn~,no3BonR~~e nony4aTb 3TH pa3no
*eHHR H3 H3BeCTH~X AflA KpaeBOH 3aAa4H: 

y"+(A- q(x))y = 0, y'(O)- hy(O) = y'{rr) + hy(IT) = 0, q(x) = q(IT- x) t- L 2 (0, IT). 

Pa6oTa BWnOnHeHa B fla6opaTOPHH BW4HCflHTenbHOH TeXHHKH H aBTOMaTH3a~HH 
OHlU.1. 

Coo«iweHHe 061.eAHHeHHoro IUICTIIT)'T& llllepHWX JM:cneaoaaHHii. ,UyfiHa 1986 
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Zhidkov E.P., Khristov E.Kh. PS-86-634 
On Determination of Sturm-Liouville Operator 
by One Spectrum in the Case of Dirichlet Boundary 
Conditions 

An expansion formula over the products of solutions of the two Sturm
Liouville problems 

y"+ (A- r1 (x))y = 0. y(O) = y(IT) = 0, r
1

(x) z r
1

(1T- x) ~ L
2

(0, IT), j = 1,2, 

for which the eugenvalues ,..(!>=I' on for some N <~are obtained. As a 
corollary it is shown, that" n 

N 
rl(x)- r2 (X) = I. (-1) "g -1

1
(1T, u< O).J!..IQ(x u< t)) - H(x u (l)ll 

n = 1 n dx • n • n ' 

where · = <J /(J A, 

G(x, A)= g 1g 2, H(x, A) = G(IT- x, >.), gj(O, A)= 0, gJ (0, A)= 1. 

A simple transformation formula, which allows one to obtain this expan
sion directly using the known expansion for the problem 
y"+ (A- q(x))y = 0. y'(O)- hy(O} = y'{rr) + hy(IT) = 0, q(x) = q(,.- x) <; L 2 (0, rr). 

is constructed. 

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