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fycta ikinci tartih adi xatti hayacanlanmng diferensial taniik sictin geyri-lokal sorhad sorti
daxilinda goyulmus sarhad masslasi dgiin fayin varamb yarammamast hadisasi araydiriimigdr,
Bela ki, verilmiy tanfik iigiin altnan zaruri sartlorin komayila sarfiad sarilavi lokallasdirdr, Al
ran fokal sartlardsn hans: haflin limir vaziyyat dictin édanilmirss, onda homin sartin Gda-
nilmadivi sarkadds iay yaranr.

GIRIS

Molumdur ki. sarhad zolag! hadisasinin rivazi modeli yiiksak tartib téramanin
amsal kigik parametr saxlayan diferensial tonliklor Ggiin masalalare gotirilir. Ay-
dindir ki, Kigik parametr sifira gedorsa, onda tanlivin tortibi azaldigindan, ahnan tan-
liyin halli biitiin verilan sartlori 6demaya do biler. Bu zaman lokal sartin ddanilmadiyi
néqtada lay varanir.

Sonralar gbstarilmisdir ki, bir gox bagqa proseslar, messlen, maddi ndqtanin
herakati zamani sigrayish horakatiar da belo masolalora gotirilir.

Tagdim olunan bu isds ikinci tortib difercnsial tanlik Ggiin qeyri-lokal sarhad
sarti daxilinds qoyulmus bir sarhad masalasine baximisdir. Burada avveles verilmis
tanliyz gosma tonlik qurulur, sonra isa bu qosma tonlik ligiin fundamental hall tapilir.
Bu fundamental hallin kbmayilo verilmis tanliyin ixtivari hollinin dadiyi zaruri sert
tayin edilir vo hamin zoruri sortin kémoyila verilmis maesalonin sarhad sartlari lokal-
lagdsrdir.

Qeyri-lokal serhad serti daxilinds heyecanlanma masalasinin aciq galdifs [1] -
da gostarilmisdir,

Qeyri-iokal sarhad sarti daxilinds layin yaramb yaranmamasinin tayini gstinlik
dogurmadigi malumdur. Bela ki, verilmis masalonin hallinin {imit vaziyyati mosa-
lenin sartlarindan heg olmazsa birini 8damirss, onda serhad zolagr yvaranir. Bu sarhad
rolaZinin hansy sorhadda yaranmasinin tayini ¢atinlik toskil edir.

Bununla slagadar olaraq asagidaki masalaya baxacagiqg:

£y )=cyix)y-r»x)+ar, (x)=0, xe(0l), {1
y, (0 +ay,(1)=0,
v+ By (=8
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©vvalca bu masalani adi qayda ils hall edak. Tanliyin iimumi halli

Y, (x)=Ce" +C,e%, 3)
soklindadir, burada C| va C, ixtiyari sabitlar, 0,(g) iso

g0’ -0+a=0,
xarakteristik tanliyinin

6,.(¢)=

1+ (=D)*J1-4
( )28 B k=13), @)

saklinda verilon koklaridir. Sarhad sortindan istifade etmak iigiin (3)-ii diferensialla-
yib (2) —da yazaq:

C,+C, ¥ a[C e +Ceh)=0,
C,0,(¢)+C,0,(e)+ BIC,0,(e)e™? +C,0,(e)e”™ | =y .

Buradan tayin edilan Ck sabitlarini (3)-da yazsaq, (1),(2) masalasinin halli Gigiin

0,(¢)

1+ o l+ae®® oo
.Vg(x):_Y ‘ 98'{&)- + y . e{)ﬂ”. E) (5)
A(g) Ale)
ifadasi alinmis olur, bels ki,
1+ e | +ae®?

Alg) = (6)

0
0,1+ pe’®] 6,(e)1+ pe®] -

Masalanin halli iigiin alinan (5) ifadesinds € — 0 olmagla limite kegmak igiin
avvalca xarakteristik tanliyin (4) kklerinin £ — 0 oldugda ifadalarini tayin edak:

. 1=Al-
0,(0) = llm—ﬁ =g
£=0 2E
0,(0) = 1iml+_m ‘I"ME: 0o,
) £=0 2¢
olduglarindan. (5) —den
yo(0)=limy, (x)=0, (N

aling.



Alinan (7) funksiyasi (2) sarhad sartlerindan birincisini 6dayib, ikincisini 6da-
madiyindan (1),(2) serhad masalasi iliglin lay yaranmis olur. Layin hansi sarhadds
yarandigi malum deyil. Asanligla gérmak olar ki, (1) tanliyina qosma olan tanlik

CZ (x)=eZ(x)+Z,(x)+aZ, (x)=g(x),

soklindadir [2], belo ki, g(x)ixtiyari kasilmaz funksiyadir. Bu qosma tanliyin
fundamental halli isa [2]

ratedx=8) nleda=§)

4

Zu(x_é):g(x_g)e m ! 8)
- 4ad

kimidir, burada 0(z) Xevisaydin vahid funksiyasi, y,(&) iso

g’ +y+a=0,

xarakteristik tanliyin

14 (-1 V1-4as
2& y

Zk(.g)= (k=19 2)- (9)
soklinda olan kokloridir.
Asanhgla gérmak olar ki,
0)=-
7,(0)=-a.

Yuxarida aldigimiz (8) fundamental hollini va onun téramasini (1) tanliyinin har iki
tarafino skalyar vurub, hissa-hisso inteqrallamadan istifado etmakla [3], [4]-2 analoji

olaraq asagidaki zoruri sartlori almig oluruq:
i) _8’('““] '
}’5(0) = _—@;E(l)+
| -4ae
+ [8)-’2 (E) + l]eX.‘lﬂ g [8 Xl (g)+ l]ezm-r

V1-4ae

y.(1), (1)

(g er:(-?) _ & e}(]"“ el’:(fﬂ _palE)
X2 y 4

+a . ()———.(12)
V1-4as 1-4ac

Y. (O =y ()

Aldigimiz (11), (12) zeruri va verilmis (2) serhad sortlorinda limita kegsak, alinan
xatti cobri tanliklar sisteminda (tanliklorin say1 4-diir)
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$5(0) = y, (1) = ¥, (0) = 0, y:,m=§ , (13)

oldugunu alariq.

Yuxarida aldigimiz (7) funksiyasi (13) sartlarindan axirincisini 6domadiyindan,
x =1 ndéqtasinda lay yaranir.

Teorem. Verilmis qeyri-lokal sarhad sorti daxilinda (1), (2) masalasi ligiin
a.a, p va y sifirdan forgli sabitlordirsa, onda x =1 noqtasinda lay yaranir.
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UCCHNEJOBAHHUE BO3HUKHOBEHHW: T PAHHYHOI'O
CJ1051 VISl YPABHEHM BTOPOT O MOPSIKA
NPU HEJIOKAJIbHBIX TPAHHYHBIX YCIIOBUAX

H.A.AJIHEB, C.AIUPA®H
PE3IOME

B nanno# pa{'mre HCC/ieloBaH BOMpPOC BO3HHMKHOBEHMA IPAHHYHOrO Cl1osa ans 00bIK-
HOBEHHOTO JIMHEHHOro BO3MYULEHHOIO ,ElH[bq)EpEHLlHaJIbHOTO YpaBHCHHA BTOPOro IlopHAiKa
MpyH HENOKaNbHOM IPpaHHYHOM YCIOBHH. C noMouEsK HEOOX0AUMBIX )‘CJ]OBHﬁ, MOAY4YEeHHBLIX
18 JaHHOTO YPABHEHHA, JIOKQTH3YETCA rPpaHHYHBIC YCIOBHA. Eciy He BBINONHACTCH O1HO W3
NONYYEHHBIX JNOKallbHbIX yCHOBHﬁ IUIA PEAENbHOr0 COCTOAHHMA PELIEHHA, TO HA I'PAHMLE,
I'/1€ HE BBINMOMHAETCA ITO XKE CaMOC YCIIOBHE, BO3SHHKAET I'lOl"pi:lHH'-{HbIIFI CII0H.

INVESTIGATION OF APPEARANCE OF A LAYER
FOR THE SECOND ORDER EQUATION WITH
NON-LOCAL BOUNDARY CONDITIONS

N.A.ALIYEV, S.ASHRAFI
SUMMARY

The paper investigates the problem of appearance of a boundary layer in perturbed or-
dinary second order linear differential equation with non-local boundary conditions. Thus, the
boundary conditions are localised by use of the necessary conditions obtained for the consid-
ered equation. If any of the obtained local conditions doesn’t satisfy the limit solution, then a
layer appears in the boundary where this condition is un fulfilled.





