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Isd> dordiincii tortib parametrdon asili tonlik tigiin bir masalonin xarakteristik

determinantimin  sifirlarimin - asimptotikas: tapimigdir. Stfirlarin daha dogiq asimptotik
gostorilisi qurulmugdur.

Acar sozlor: fundamental hell, asimptotika, analitik funksiya, Vronski determinanti,
asimptotik diistur.

Isds asagidaki moesaloys baxilir.
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Burada q(x) kompleks qiymotli funksiyadir.
¢)) tenliyine uygun Birhof monada xarakteristik tonliyin kéklori
91— T_e 8 92-— 191, 93 ""61; 942 —i91
soklindodir.

(1) tonliyinin fundamental hollorinin asimptotikasini qurmaq moqsodile A-
kompleks miistovisini agagidaki qayda ilo sokkiz sektora bolok.

Sy={A:~MtgZ <2 <iytgT)

| Sp={A: tgZ <Ay <ytg )
S3 = {12 4tg 2 < Ay utg > < 1)
Sp={A:—Aitg2 <2 <Mytg>}
S ={1: tgZ < 2, < tg =)

97




5
Se={A: =Mtgr <Ay <—Mitg=}
3
Sy ={At Ay < —Mtg> 2y < —Mitg =)

Sg={A: —Mytg > <Ay <—MitgZ)
Ogor q(x) funksiyast [0,1] pargasinda kesilmez diferensiallanan olars‘a , onda
S, (n= 1,8) sektorlanmn hor birinds |A| —mn boyiik giymstlorinds (1)
tonliyinin fundamental hallorinin asimptotikasi asagidaki gostoriga malikdir.

dPy(xA) __ D ; X Ekpn(x,l) A0px . 1 = 1_4_ y
= (A0 [1+4/19k Jy a@dr+ =53 ]e ; k=14 ;p

=03 ; reS, (n=18),([2],[4]). . g

burada Ejp,(x,A) funksiyast . —ya gore anmalittk , x —a goro mohdud

funksiyadir. ' ' ) o
(1) — (2) spektral massloys uygun G(x,¢,A) Qrin funksiyas: asafidaki kimi

qurulur :

G(xffr;{) = A(Ax(f)ll) 5 AE‘Sklk= T’—g'

burada A()) xarakteristik determinant olub asagidaki kimi tapilir :
Li) Li(2) L) Li(a)
Ly(y1) La(v2) La(yz) La(Va)
Ls(y1) L3(v2) L3(ys) L3(va)
La1) La(y2) La(yz) La(ys)
A(x, &, 1) Komokgi determinant: iss agagidaki gokildadir :
g(x, EI;L) )’1(35,/1) YZ(X'/D Y3(xl/1) Y‘i-(xi/l)
Li(@x L1y  Li(y2) Li(y3) Li(ya)
A, &) = | La(@x L) La(v2)  La(y3) La(ya)
L3(9)x Ls(y1) Ls(y2) L3(y3) L3(va)
Li(@)x La(1)  La(y2)  La(ys) La(ys)
g(x, &, 2) Kosi funksiyasi
91 = ;3o 2 (€ Dy )
“Hogar0<E{<x<1,“Yogar0<x<é<1

A =

kimi tapalir.

; V. (,A.) T4
2:(§,1) = 2 k=T

Vir (€, 4) funksiyast V (¢, 1) Vronski determinantinin dérdiincii sotir element-
lorinin csbri tamamlayicisidir.

A(X) xarakteristik determinantinin sifirlarinin asimptotikasini tapmaq iigiin
asagidaki teoremi veroak.
Teorem.

Ogor q(x) € C[0,1] oldugda A(A) xarakteristik determinantin sifirlarmin
asimptotikasi agagidaki kimi gostorigo malikdir.

A= g* (n"’ + 2n3 + %'nz) i — m?n? folq(r)dr +0n),n->0  (3)
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Isbati.

A kompleks miistovisindo A(A) xarakteristik determinantinin bas hissasini
ayirsaq alariq:
Alkogpleks parametri yalniz (1) tonliyinde A* kimi istirak etdiyindon demak
olar ki,

YA = y(x,id) = y(x,=2) = y(x,—i 1)
bi;rabarhyl dogrudur.Bu onu géstorir ki, (1) = (2) spektral masalenin hellini o
ciimlodon A(A) xarakteristik determinantin sifirlarins birinci riibde tapmagq

kifayetfiir. A kompleks miists visinin birinci riibiinds A()) xarakteristik
determinantin bag hissosi

MW= [1+3b,M) +0 (Z)] ereven . [1+3ib, ) +0 ()]
81(614'94) 5 IX'I -~ +w A A
soklindodir.Burada b;, = ;:K f; q(t)dt vo A kompleks parametri 1, = A, tg%

yarimdiizxatti 6ziinds saxlayan yarimzolaqda yerloasir.R > 0 olmagla kifayat
goder boyiik adoddir. ; d'a Kiays
[31]3)1 (4) = 0 tenliyini hall etmok tigiin asagidaki diisturdan istifado edok : ([1] ,

= o (1P o D\P
= m Iy Sresyy, {am 1(%%5) }m=12,. @
fioQ) = eA(61+63) + eA(61+64) 5)

fod) = (—}bz(n + 0(71)) eA01+6:) 1 (§b4(1) +0 ({-)) At (6
f10(2) = 0 tonliyini hall etsok alariq :
1+2n =«
bn=—"—'2, N> @)

n 6
(5) = (7) dusturlarin (4) —ds nozoro alaq:
))ele 1Y) 26
An = Uy —mY (P I8Sicy, I};lm—Z (b4(1)+0(1))e 4+(bz(1)+0(1))e 2} 1

p=1 4 A4 40207

(=P -1 (Lo \P
+ oo_ m-—1 0
mpma,  res {2 (fm(A) J
m = 4 olduqda asagidaki diisturu alirig:
A= ut—4 -——b'*e(l)[.L,%+0(n) , M — oo,
4

Un » B4 by (x) ifadalorini nozars alsaq (3) diisturunu alariq. Teorem isbat olundu.
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OE ACHMITTOTUKE HYJIEI XAPAKTEPHCTUYECKOT O OIIPEAEJMTEJISA
KPAEBOJI 3AJIAYH JIJIS] YPABHEHUS YETBEPTOT O IIOPAJIKA,
3ABUCSAIIETO OT KOMIUIEKCHOTO IIAPAMETPA |

C.3.AXMEJIOB
PE3IOME
B paGote HaliieHa acMMITOTHKA HyJle# XapaKTepHCTHIECKOro OmpeIeNHTEIA OXHOM
3ajaud UL YPAaBHEHHs 9eTBEPTOro MOPAMKA, 3aBHCAIIETO OT HapaMeTpa. IToctpoeno 6onee

TOYHOE aCHMITTOTHYECKOE NPEACTaBICHHME IIIA Hyneﬁ XapaKTepHUCTHICCKOro onpenenurens.

Knmwouesble ¢10Ba: (pyHIaMeHTANbHbIE pEIICHA ], aCHMITOTHKA, aHATHTHICCKHE Pynk-
[WH, HempephlBHO AubQepeHIEpyemble (QYHKIMH, NETCPMUHAHT BpOHCKOI0, AaCHMIITO-
THYeckas Gopmyia.

ON ASYMPTOTIC OF THE ZEROS OF THE CHARACTERISTIC DETERMINANT
OF THE BOUNDARY VALUE PROBLEM FOR A FOURTH-ORDER EQUATION
DEPENDING ON THE COMPLEX PARAMETER
S.Z.AHMADOV
SUMMARY

The asymptotic of the zeros of the characteristic determinant of a problem for a fourth-
order equation depending on a parameter is found in the paper. A more precise asymptotic

representation is constructed for the zeros of the characteristic determinant

Keywords: fundamental solution, asymptotic, analytical function, continuous differ-
rentiable function, Wronsky determinant, asymptotic formula.
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