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BiR SINIF KOMPLEKS OMSALLI DIFERENSIAL TONLIYIN
FUNDAMENTAL HOLLOR SISTEMININ ASIMPTOTIKASININ
QURULMASININ INTEQRAL TONLIKLOR SISTEMININ
HOLLORININ ASIMPTOTIKASININ QURULMASINA
EKVIVALENTLIiYi

Acar sozlar: ikitartibli xtsusi téramali tonlik, garisig masala, fundamental hallor
sistemi, matris, integral tonlik, xarakteristik tonlik

Toqdim olunan isda bir sinif ikitortibli kompleks omsalli adi diferensial tonliyin
fundamental hollor sisteminin asimptotikasinin qurulmasi mosalosinin integral tonliklor
sisteminin hoallorinin asimptotikasmin qurulmast masalosine ekvivalentliyi gostorilir.
Baxilan tonliyin asas xdsusiyystlorindan biri odur ki, tonliys uygun Birkhof monada
xarakteristik tonliyin koklorinin arqumentlori sabit deyil. Bu xiisusiyyat diferensial tonliyin
fundamental hallar sisteminin asimptotikasinin qurulmasi ¢atinlosdirir.

B.IO.Macmanues, Y.M.Hckenoeposa

IKBUBAJIEHTHOCTH IOCTPOEHUA ACUMIITOTUKHN CUCTEMbI
®YHJIAMEHTAJIBHBIX PEHIEHAM JIJI1 OJTHOT'O KJIACCA
JTAPDEPEHIIUAJIBHBIX YPABHEHHI C KOMIUIEKCHBIMHA
KO3®PUIUEHTAMHU IIOCTPOEHUIO ACUMIITOTAKHA PEIIEHUI
CUCTEMBI UHTET PAJIbHBIX YPABHEHUI

Kniouesvle cnoea: ypashenue 6mopozo NOpsOKa ¢ HACWMHbIMU NPOUIBOOHLIMU,
cMewannas 3a0aya, cucmema (YHOAMEeHMANbHbIX pewleHull, Mampuyd, UHMespailbHoe
VPasHeHue, Xapakmepucmuieckoe ypagHeHue

B paccmatpuBaemoli paboTe HCCIen0BaHO SKBHBAJICHTHOCTH 3a[a4d MOCTPOCHUS
ACUMIITOTUKH CHUCTEMbI (YHIAMEHTAIbHBIX PEIICHUH, OIHOro Kiacca OOBIKHOBEHHOT'O
T depeHIMaTbHOrO YpaBHEHHUSI BTOPOTO TIOPs/IKa ¢ KOMIUIEKCHBIMU Kod(duimeHTaMu
3aj1a4e TOCTPOCHUSI ACUMITOTUKH PEIIEHUH CHCTEMBI HHTETPaJbHBIX ypaBHEHUH. OmHOM
U3 OCHOBHBIX OCOOEHHOCTEH paccMaTpHBaeMOI0 YpPaBHEHHs 3aKIIOYaeTcsi B TOM, YTO
apryMeHTBl KOpHEH XapaKTepHCTUYECKOro YpaBHEHHMSI B cMbicie bupkroda,
COOTBETCTBYIOIME YPAaBHEHHUIO, HEIIOCTOSIHHBL. OTa 0COOCHHOCTh 3aTPYAHSET IOCTPOCHUE
ACHUMIITOTUKH CUCTEMBbI (hyHIaMEHTaJIbHBIX petieHni qudpepeHInaabHOrO ypaBHEHHS.
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EQUIVALENCE OF CONSTRUCTING THE ASYMPTOTICS OF THE SYSTEM
OF FUNDAMENTAL SOLUTIONS OF A CLASS COMPLEX COEFFICIENT
DIFFERENTIAL EQUATION TO CONSTRUCTING
THE ASYMPTOTICS OF THE SOLUTIONS OF THE SYSTEM
OF INTEGRAL EQUATIONS

Keywords: second-order partial derivative differential equation, mixed problem,
system of fundamental solutions, matrix, integral equation, characteristic equation

The presented work shows the equivalence of the problem of establishing the
asymptotics of the system of fundamental solutions of a class of two-order complex
coefficient ordinary differential equations to the problem of establishing the asymptotics of
the solutions of the system of integral equations. One of the main features of the considered
equation is that the arguments of the roots of the characteristic equation in the Birkhof
sense corresponding to the equation are not constant. This feature makes it difficult to
establish the asymptotics of the system of fundamental solutions of the differential
equation.

Togdim olunan isdo
2
y" - A2 (ﬂj y=0, xelo1] 1)
X+C
tonliyinin fundamental hallor sisteminin asimptotikasinin qurulmasi Syranilir.
Burada A, b, ckompleks adadlor, y(x) iSo axtarilan funksiyadir.

Tonlikds
dy,
= y = /1 2
Yo=Y g =M @)
isaralomasi aparaq va bu isaralomoni (1) tenliyinds nazars alag. Bu halda,
d’y '
dle =4

oldugundan (1) tonliyi asagidaki soklo galor:

2
P _22(X+bj ;=0
X+C

Belalikls, (1) tonliyinin fundamental hallor sisteminin tapilmasi masalasi
r ( x+b jz
Yo = Xac Y1 3)

sokilli birtartibli sistemin hollinin tapilmasina gatirilir. Bu sistemi matris soklinds
asagidaki kimi yazmagq olar:
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av = AAY 4)
dx
Burada,
0 1
A=|(x+b)’ Vo Yz(le
e ol
X+C
isaro edilib. (4) matris tonliyinin hallini
Y = B(x)[E +%S(x)}z(x) 5)

soklindo axtarag. Burada z(x) yeni machul funksiyadir. Hollin (5) soklindon (4)
tonliyinda istirak edon tortiba godar tromo alsaq,

d—y=B’(E+£S)z+Bz(E +£S) +B(E+ESJZ’ (6)
dx A A A

oldugunu alariq. Alinmis (5) va (6) funksiyalarmi (4) minasibatinds nozors alsag,
asagidaki miinasibatlor alinar:

B’(E +lsjz+ BZEE +ls) + B(E +£S]z’: ﬂAB(E +£sz
y) A A A

B(E+18jz’:ﬂAB(E+£S Y E+ls]z—Bz E+lsj
A A A A

B(E+ls]z':zAB E+is|z-pfE+ts|z-tes
2 2 P P

Burada,

!

B[E+isjz':/1AB EitislzoB(Es+ts|z Bzl Exts
A A A A

Digor torafdan,

0, (x 0
B'AB=60 vo 0= /()

0 6,(x)
oldugunu nazars alsaq, buradan

AB = B@ (7)

B — (bll 12 ]
b21 b22
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munasibatini alms olariq.
Burada,

o

isaro edilmisdir.
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(7) borabarliyinds A, B vo @ matrislorinin ifadslorini nazors almagla

asagidaki matris tonliyi aliriq:

0 1
by by,

x+b)’ [ j =
( j 0 [\ by by,
X+C
_ [bn by, j(gl 0 ]
by, by \O 6,
Bu matris tonliyin uygun elementlorini miigayiss etsak,
b21 = b11‘91’ b22 = b1292

x+b)’
(—j by, = b0,

X+C

x+b)

—— 1| b,=b,0, va

(X‘I‘Cj 12 22Y2

PERSLIPRR. S
X+C X+C

oldugunu alariq. Belsliklo, B matrisi asagidaki soklo galor:
B — (bll b12 ]
Hlbll elbIZ
detB =b,b,(6,-6,)#0

-1 ~
[E +lsj _p-tg, S

Digor torafdan,

Vo

A A A
oldugunu (*) da nazara almagla bu tanliyi

dz _ /I[E o S(X’i)]H(E +isjz -

dx A 22 A
—(E R +MJB‘{B’(E +lsj +1 Bs}z
yl 22 A A
soklina gatirmis olurug. Belaliklo, (*) tanliyi

dz 1
—=261-S0+68 —B'B' )z +=0Q(x, 1)z
— = 26 Je+2Qx 2)

sokilli tanliys gotirilir. Burada
#—-S6-B'B'=0,
&5 -S6=B"B’
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0:S; —0;S; = (B_lB')ij’
Sj (9i _‘91'): (B_lB')ij
S =3 EQ; (BB),, i# ]
B78); -

_|_1 ( AP _blzj blll b12’ 0 i=j
detBl-6by by f@by)  (@be))]
1 ( 92b12 _b12j bll b12 -0
b12b11(92_91) —0by by @b,)  (G,b,)
olduqglarin1 nozora almagla B matrisinin elementlorini tapmaq tgiin asagidaki
sistemi aliriq:

0,b,b,, by, (6,b,) =0
0,b,b,, —b,,(6,5,) =0
—Obb,, +b,(0b,) =0
—Obb, +b,(,b,) =0

Buradan iso
{(92 by, ~b1,0, )00, =b,,6, by,
(= 00y + b0, )by, =by,6, by,
oldugunu alirig. Bu sistemin har tarafini b, -o bolsak, alariq ki:
{(02 ~0,)b, =06,b,,

(62 - ‘91 )blz = 6’2 b12

Onda:
b, __ 6
b11 62 - 01
12 92
blZ ‘92 - ‘91

Digar tarafdan, nazars alsaq ki,
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_b_CX dg _ij‘ 1 1 dg_l{mx_“_mﬁ}_
2 O@+cx§+m_2o E+c E+b) 7 2| x+b b

llnb(x+c) In b(x +c)

2 c(x+b)  Vc(x+b)
borabarliyi dogrudur. Onda, B matrisinin elementlori G¢tin
b(x +c)
b,=c
Y e(x +b)
c(x+b)
b, =c¢C
2?2 b(x+¢)
b(x+c) c(x+b)
~ c(x+h) b(x+c)
b(x +b) _|e(x+Db)
c(x+c) b(x+c)

b(x+c¢) x+ ¢ b

b21 = b1101 =C

3
b,, = b0, =, c(x+b)x_+b__ 2 c(x+b)3
b(x+c) x+c b(x+c)
oldugunu alariq. Belaliklo, bu halda (1) tanliyi
dz 1
—=A072+—Q(x,1)z 8
™ + /1Q( ) (®)

sokilli tanliys golir. Burada,

b(x +c) c(x+Db)
c(x+b) b(x+c)

B= :
b(x +b) _|e(x+b)
c(x+c) b(x+c
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X+Db 0
g=|X+c
o _Xtb
X+C
o 1 e
Qy(4) = (65 -S0-B7B),, QM2 <C VoS, =—— (BB, i=]
1 J
matrislordir.
(8) tonliyinda
X
A[60(5)dS
z=p(x,A)e 0

soklinda avazlomo aparsag, onda (8) tenliyi

dﬂs,j 1
= 206,08, (% 2) = B, (x40, (0] + QAL (% 4)

dx
sokilli tanliys golir, buradan da agagidaki sokilli integral tonliklor sistemina kegmak
olar:

/Bs,j (X: /1) =

X g
Hlesm-o,mln| - -2ilom-6,kin
=e 0 e+ Je O D0 (DB (€ A)E | s, =12 (5)
a, | k=1
Beloaliklo, biz asagida qeyd olunmus teoremi isbat etdik:
Teorem: (1) tonliyinin fundamental hoallor sisteminin asimptotikasinin

qurulmast moasalasi (5") sokilli integral tonliklor sisteminin hallorinin asimpto-
tikasinin qurulmasina ekvivalentdir.
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