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Baxilan igda Kasr tortib adi, 2o tartibdon Xatti inteqro-differensial tonlik iigiin iis nogtali
sarhad moasalasing baxilmisdir. Bu masala ozii ham Volterra, ham do Fredholm hadli ikinci nov
requlyar niivali inteqral tonliya gatirilmigdir.

Bu ciir tonliklorin arasdiriimasi isa ardicil yerino yazma tisuludur. Belo ki, bu iisul
biitiin hadlorda aparilarsa, proses miirakkablasar. Ona gora da ardicil yerino yazma tisulu
ancaq Volterra haddinda aparilmagla bu haddin niivasi istanilan qadar kigik edilo bildiyindan,
bu hadd xata kimi atilir vo alinan ikinci név Fredholm tonliyi iigiin Rezolvent sirast qurulur.

Acar sézlor: Ug noqtali mosolo, Sorhod masalasi, Inteqro—differensial tonlik, Kosr
tortibli tonlik

Burada 2a tortibdon kasr tortibli inteqro-differensial tonlik tigiin ii¢ ndq-
toli sorhod masalasine baxilir. Bu masalonin hallinds Riman-Liuvill manada
kosr tortibdon inteqrallamadan istifado olunur. Masosloni holl edorkon, masalo
ikinci ndv, requlyar niivali Volterra-Fredholm hadli inteqral tonliya gotirilir.
Volterra-Fredholm tipli inteqral tonliyi holl etmak {i¢iin toqribi hesablama iisu-
lu olan arddicil yerino yazma tisulundan istifads olunur. Bu tisulu biitiin hod-
lords aparsaq mosalo miirokkoblogor. Ona gora iteraiya iisulunu ancaq Volterra
haddinds aparmaqla bu haddi kifayst qador kigiltmok miimiikiindiir. Vo sonda
bu hoddi xota kimi gobul edorok atilir vo alinan ikinci név Fredholm tonliyi
iictin Rezolvent siras1 qurulur. Alinan hall taqribi hall kimi gabul olunur.

Mbolumdur ki, adi differensial tonliklar ii¢iin baxilan sarhod masalalaorinin
aragdirilmasi ¢ox zaman bu masalalori ikinci ndv inteqral tonliys gotirmoklo
aparilir [1], [2]. Bozan bu ciir masalalor Y.Mommaodovun arasdirdigi ikinci név
volterra-Fredholm tipli inteqral tonliyo gotirilork arasdirirlar [3], [4]. Biz bu-
rada toromasi kasr tortibdon olan adi inteqro-differensial tonlik {i¢iin qoyulmus
iic noqtali sorhad mososlosini 6ziindo hom Volterra, hom do Fredholm hodlori
tutan ikinci nov inteqral tonliys gotirmoklo kifaystlonmisik.

Bu ciir tonliklorin arasdirilmasi iso ardicil yerino yazma tsuludur. Belo
ki, bu iisul biitiin hodlordo aparilarsa, proses miirokkoblogor. Ona gors do ar-
dic1l yerino yazma {iisulu ancaq Volterra hoddinds aparilmagla bu haddin nii-

28



vasi istonilon godor kigik edilo bildiyindon, bu hadd xota kimi atilir vo alinan
ikinci n6v Fredholm tonliyi ii¢ilin rezolvent sirasi qurulur.

Masalonin qoyulusu: Asagidaki kimi o tortibdon kosr tortibli inteqro-dif-
ferensial tonliyo baxilur. Bu tonliyi holl etmok {i¢iin ovvolco tonlik hor iki
torofdon Riman-Liuvill monada inteqrallanir. Bu masalonin halli zaman1 Dira-

kin-Delta funksiyasindan istifads olunur.
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X-in yerina x, yazsaq vo 1-ci haddon basqa qalan hodlori boraborliyin sag
torofing kegirtsok alariq:
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Burada sonucu iki hadd 0 olur, onda alariq:
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Indi y(xy), y(x1),y(x,) iigiin alinmus ifadalori sarhad sortlorindon birincisinda
yering yerina yazagq:

o ot a1
“8)[ i~ ) - “162(;0—1)]”9[ i )
ae f @D o
j y(©)dt f Gl i;,lx(svt)df]w“)[ G, (xg i)!

- @) - by j(z ?‘;,1 ()ds
fy(t)dtf (1—?;11((5 t)df]+a(0)[ 52%]
tal=G ((fli_i)!‘ ' [ (x(la_—ti;_l*(of 0:)!"1ér
f ("(a‘_fi; : f Gl i), (6
%dr fy(t)dtf%l((é t)d¢]
+ayg =G, (cj ii_i)! — } | (x(la_—ti;! - ((j 0:)! %
~a, [ a‘_?; : f G fi; @)t
_ T%dr fy(t)dtf%m& t)d¢] = ay
Xo Xo t

Analoji olaraq ikinci sorhad sortindo do homin ifadslori yerino yazmagqla
asagidaki kimi cobri tonliklor sistemi almis olariq:
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{A11C1 + A0 = Ay
Az1Cy + A Gy = A
A Ar # 0 oldugda cabri tonliklor sistemindon C; vo
A1 Ay
C, sabitlorini tapib (11) ifadssinda yerino yazmagqla verilmis bircins, kaosr
tortibli, tic noqtoli sorhad masoalasinin hallini almis olariq.

Beloliklo qoyulmus kosr tortibli inteqro-differensial tonlik {i¢iin iig
noqtali sorhod mosolosi Volterra vo Fredholm hadli ikinci nov inteqral tonliyo
gotirilmis oldu.

Teoreml: ©gor a€ (0,1),a,a,, b; va c; verilmis sabit adadlor olmagqla,
0< xg <x1 <x, K(x,t) vo f(x) verilmis kosilmoz funksiyalardirsa, onda
(1)-(2) sarhad masalasi (10) ikinci ndv inteqral tonliyo gatirilir.

Qeyd. Alinmig (10) inteqral tonliyindo Volterra hoddine nazoren iterasiyalar aparmagqla
bu haddin niivasini kafi qoder kigiltmak miimkiindiir. Onda bu haddi xata kimi qobul etmaklo
alman ikinci név Fredholm tipli inteqral tonlik holl olunur. Bu ciir alinmig holl goyulmus
masalonin toqribi halli kimi qabul edils bilar.
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TPEXTOYEYHAS KPAEBAS 3ATAYA UISI APOBHBIX
HUHTEI'POJU®PEPEHIIUAJIBHBIX YPABHEHUHU

H.A.AJIMEB, B.A.OCMAHOB
PE3IOME

B nanHoMm ciiydyae paccMmaTpuBaeTCsi HA O TPEXTOUEUHOM TPaHWYHOM 3a7ade JJisi poc-
TOTO JIMHEWHOTO WHTETPO-Tu((hHepeHIIMaTBLHOTO ypaBHEHUS ¢ ApOoOHBIMU Topsiakamu. Cama
npoOJjieMa CBOAMTCS K YPaBHCHHIO BTOPOTO THIA PEryJsipHOro siupa Bombrepom u ®pen-
TOJIBMOM.

V3ydenue Takux ypaBHEHHI MpeACTaBIsieT cO00 METOJ MOC/eA0BAaTeIbHON MOICTa-
HOBKH. Tak 4TO, €CJIM UCIOJIE30BaTh ATOT METOJ BO BCEX WICHAX , MPOIEcC OYAET CIOKHBIM.
CrnemoBatenbHO, MOCKOIBKY SAPO 3TOTO WIEHA MOXHO CIIENIaTh CKOJb YTOIHO MaJlbiM IyTeM
BEITIOJTHEHUSI METOJ]a ITOCIICIOBATEIbHOM IMOJICTAHOBKU TOJIEKO Ha WicHe BombTeppa, 3TOT
4IIeH OTOpachIBaeTCs KaK MOTPEIIHOCTh, M CTPOHUTCS MOCIEIOBATEIEHOCTh Pa3pPEIICHUs IS
BTOPOTO THITAa IOTYYCHHOTO ypaBHeHNsT Dpenroiapma.

KiaroueBble ciioBa: Tpexroueunas 3amada, KpaeBas 3amada, MuTerpo-muddepen-
LUaJIbHOE ypaBHEHHE, Y paBHEHUE APOOHOTO TOPSIKA.

33



THREE-POINT BOUNDARY VALUE PROBLEM FOR FRACTIONAL
INTEQRO-DIFFERENTIAL EQUATIONS

N.A.ALIYEVY, V.9.0SMANOV
SUMMARY

In the present case, the problem of a three-point boundary for a Elementary, linear
integro-differential equation with a fraction is considered. This problem itself is brought to the
equation of the second type of regular nucleus by both Voltaire and Fredholm.

The study of such equations is a method of sequential substitution. Thus, if this method
is carried out to the fullest term, the process becomes more complicated. Therefore, since the
nucleus of this equation can be made as small as desired by performing the sequential
substitution method only at the Volterra term, this equation is discarded as an error and a
resolution sequence is constructed for the second type of Fredholm equation obtained.

Key words: Three -point problem, Boundary value problem, Inteqro-differential
equation, Fractional-order differential equation, global boundary conditions.
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