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Maqalada
1)= 0 (PO + 30, )y + 4y (1)

diferensial ifadosi vo
y(0)=y"(0)=...=y"(0)=0 ¥y
sorhod sortlori ilo toyin edilon L operatorunun G(x,7,x) Qrin funksiyasmin uz—>oco sortinde

asimptotik qiymoatlondirmosi todqiq olunmusdur. Yuxarida qeyd edilmig(1) diferensial ifadssinin
bas hissosinin omsallar1 " &' noqtesinde “donduruldugu” halda, yani

()= PEY) +Qe)y + ay ©
diferensial ifadasi vo (2) sarhad sortlorinin dogurdugu L; operatorunun Qrin funksiyasini dyronmak olar.

Bu halda Qrin funksiyasi asagidaki diistur vasitasils toyin edilir. Homin ifads asagidaki kimidir:
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Burada x—o sertinds (x,77) doyisenlorino nozoron miintozom sokildo  ||r(x, 7, «)],, =0(1)
qiymatlondirmasi 6danilir vo
1 71 -2n ! ie sz |x— 73
g(xn.gp)=5 <P 2(E)e ™ ae P2 (¢) (5)
k=1

funksiyas1 (3) diferensial ifadesi ilo diizolmis L; operatorunun biitlin haqiqi oxda Qrin
funksiyasidir.
Levi metodundan istifado edorok moqgalods L operatorunun bas hissosino uygun

1o(y)= (27 (PGOY™ f" + Q) + (6)
diferensial ifadosi vo (2) sorhad sortlori ilo toyin edilon Lo operatorunun G(x,7, ) Qrin funksiyas
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iclin inteqral tonliyi alinmigdir. Bu inteqral tonlik B.M.Levitan torofindon daxil edilmis Banax
fozalarinda arasdirilmig, homin fozalarda bu tonliyin yegano hollinin varligr isbat edilmis, tonliyin
iterasiya iisulu ilo holl oluna bilmasi sortlori miioyyen edilmisdir. isbat olunmus teoremo goro
tonliyin holli iglin gz — oo sortindo (X,n) -ya nozoran miintozom

Go(X,77, 12)= Gy (.77, 1) [E +O(x, 7, u)] 7
asimptotik barabarliyi almmusdir. Burada u — oo sortindo ||0(x,77, 1) =0(1) 6denilir.
(4) vo (7) asimptotik barabarliklorindon
Go(x,7, 42)= 9(%, 77, t)[E + ex(x, 7, 1] ®)
alinir, belo Ki, 1 — o0 sortindo |le(x,77, 1) = 0(1)

Indi iso (1) diferensial ifadasi vo (2) sorhod sortlori ilo toyin edilon L operatorunun Qrin
funksiyasini todqiq edok.
L operatorunun G(X,?], y) Qrin funksiyasini

G(X,n,#)=Go(X,n,ﬂ)+TGO(X,éﬂ)p(f,n)dé 9)

soklindo axtaraq. Burada GO(XJ], 1) (6) diferensial ifadasi va (2) sorhad sortleri ilo toyin edilon Lo

operatorunun Qrin funksiyasidir.
G(x,7, 1) funksiyasmin (9) ifadasini

1Py + 3@y I+ sy =0
j=1

tonliyindo yerino yazsaq vo G,(x,77,12) funksiyasmin xassolorindon istifade etsok p(x,77) funksiyas
liclin asagidaki tonliyi alinir:

2n-j
p(x,1) ZQJ Gz(nx,jn,ﬂ)_
(10)

Bu tonliyin hallini Xéz) fozasinda arasdiracagiq. Gostorak ki, (10) tonliyinin bu fozada
yegana halli vardir vo bu halli iterasiya iisulu ila almagq olar.

0% X, 1, 1
F(x7,u)= ZQ (x) anz(n, )

isaro edok. Onda (10) tonliyini
plxn)=F(xm, )= [F(x & uo(&n)de (11)

Tonlikdon goriindiiyii kimi, ogor F(x,7, ) funksiyasinda gosterilon X, X,, X7, X8 x (&), x,
operator qiymotli funksiyalardan ibarot Banax fozalarindan hor hansi birino daxil olarsa, onda
tonliyin halli do homin fozaya daxil olar.

1 — oo sortindo asagidakr asimptotik baraborliyi almaq olar.

P IG (X)L L rin ag e vnsiinexer o3
aUOZn—j :ﬁp Z(X)a)l J_kzz;(lgk) ‘e P Z(X)x (12)
xsign(x—n)-(E + B(x,7, 1))
Burada ||3(x,7, u)|=0(), u —oo.
(12) boraberliklorindon istifade etmoklo |F(x,7, x)|,, normasim giymotlondirok:



W — oo sortinda L operatorunun Qrin funksiyasinin asimptotikasi va spektrinin diskretliyi
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Buradan |[F(x,7, u), <C-x° g Imerlx-nf2yu

(ﬂ, + Iu)—g eiak (/H/t)?ln\xfﬂ\d E/1 (X* < C,u_g .e’Jmfl\X*U\z\”/;.

sup I||F X,1, ,ul|H <C-u? (13)

<<OO

oldugunu alinir. (13) onu gostorir ki, (X,77, ,u) operator-funksiyast X§2) fozasina daxildir vo u— o

sortinde bu fozanin normasina goro sifra yigilir. Ona goére do (11) tonliyinin ng) fozasinda halli

vardir vo bu hall yeganadir.
Buradan eyni zamanda aliriq ki, (11) inteqral tonliyinin halli x# — oo sortindo 6ziinii F(X, n, ,u)
kimi aparir, yoni
pxn)=F(xn,u), p—o.
Bu noticodon eyni zamanda (9) baraborliyina daxil olan inteqral operatorun g — oo sortinds

normaya gors sifra yigilmasini da aliriq.
Noaticado,

G(x,17, 4£)=Go (X, 17, 1) (E + o (x, 77, ) (14)
oldugunu ahriq. |o(x,7, )|, =0(), #—o0 oldugda.

Alinmis son (14) asimptotik diisturundan
1 2 - —2n 0 g [K(x)+ 2P (x 21n X—
Gl )= P 20l (20 e 0 R 4 o, )
k=1

alirg. (14) asimptotik diisturundan vo Go(x,n, y) funksiyasinin X; fozasina daxil olmasindan alinir
ki, niivasi G(x,7, ) olan inteqral operator Hilbert-Smidt tipli operatordur, yoni

J._["Go(xy’%ﬂm dxdn <oo.
00

. 1 . . o
Ogor G(x,n,u) operator-funksiyasinin R,= (L+ 4E)™" operatorunun niivesi oldugunu nozora
alsag, Loperatorunun spektrinin diskret oldugunu almis olarig.
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PE3IOME
ACCUMIITOTUKA U JTUCKPETHOCTbDb CIHEKTPA ®YHKIIMU 'PUHA
OIIEPATOPA L IIPH YCJIOBUMH p — 0

Baiipamosa H.C.

Knwuesvie cnoea: onepamop L, Dynxyua Ipuna, accumnmomuueckas OYeHKA, NPOCMPAHCHEO
banaxa, onepamop 'unbb6epma-LlInuoma

B mpencraBnenHoii pabore wuccnenyercss QyHkuus [puHa nuddepeHunansHOro omeparopa B
I'uns0eproBom mpoctpacTse. [lokazano, uto omepartop L; sBnsiercss ¢yHkuueil I'puHa Ha Bcel 4nMCIOBOR
ocu. Mcnonp3ys meron JleBu, Ob110 moOTydeHO MHTETpajIbHOE ypaBHeHue Uil GyHKkuuu ['puHa oneparopa Ly,
OIPENENIEMOr0 TPaHWYHBIMU  yCIOBHAMHU (2), a Takke auddepeHnnansHoe BbhipakeHue (06),
COOTBETCTBYIOIIEE TTaBHOM uyacTu omeparopa L. [lomydueHHOe MHTErpalibHOE ypaBHEHHE HMCCIEJOBAaHO B
MIPOCTpaHCTBE baHaxa M T0Ka3aHO CyIIECTBOBaHNE €AMHCTBEHHOIO PEIIEHHUs 3TOr0 ypaBHeHH. Kpome Toro,
HaWJEHbI YCIOBUSA AJIs1 BO3MOXHOCTH PEIIECHUS TaHHOTO YPAaBHEHUS METOAOM UTEpaLHH.

SUMMARY
ASSYMPTOTICS AND DISCRETENESS OF THE SPECTRUM OF THE GREEN'S FUNCTION
OF OPERATOR L UNDER CONDITIONS p — 00

Bayramova N.S.

Key words: operator L, Green's function, asymptotic estimate, Banach space, Hilbert-Schmidt

operator.

In the presented work, the Green's function of a differential operator in the Hilbert space is
investigated.It was shown that the operator L, is the Green's function on the entire number axis. Using the
Levy method, an integral equation was obtained for the Green's function of the operator L,, determined by
the boundary conditions (2), as well as the differential expression (6), corresponding to the principal part of
the operator L. The resulting integral equation was investigated in the Banach space and the existence of a
unique solution to this equation was proved. In addition, conditions were found for the possibility of solving
this equation by the iteration method.
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