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Burada a tartibdan kasr tartibli inteqro-diferensial tonlik iiciin ti¢c nogtali sarhad maso-
lasina baxilir. Bu masalonin hallinda Riman-Liuvill manada kasr tortibdan integrallamadan
istifado olunur. Masaloni hall edarkan, masala ikinci név , requlyar niivali Volterra-Fredholm
hadli integral tonliya gatirilir. Volterra-Fredholm tipli inteqral tanliyi hall etmak ii¢iin taqribi
hesablama iisulu olan ardicil yerina yazma iisulundan istifads olunur. Bu iisulu biitiin
hadlarda aparsaq masala miirakkablasar. Ona géra iterasiya tisulunu ancaq Volterra haddinda
aparmagla bu haddi kifayat qadar kiciltmok miimiikiindiir. Va sonda bu haddi xata kimi gabul
edarak atilir va alinan ikinci nov Fredholm tonliyi ti¢iin Rezolvent swrast qurulur. Alinan hall
togribi hall kimi gabul olunur.

Acar sozlor: Uc noqtoli mosalo, Serhod mosalosi, Inteqro-differensial tonlik, Kosr
tortibli tonlik

Moalumdur ki, adi diferensial tonliklor iigiin baxilan sorhad mosalolorinin
arasdirilmasi ¢ox zaman bu masalolori ikinci ndv inteqral tonliys gotirmoklo
aparilir [1], [2]. Boazon bu ciir mosalalor Y.Mommoadovun arasdirdigi ikinci nov
Volterra-Fredholm tipli inteqral tonliys gotirilork arasdirilir [3], [4]. Biz burada
toromasi kosr tortibdon olan adi inteqro-diferensial tonlik iiglin qoyulmus tig-
noqtali sorhad masolasini 6ziindo hom Volterra, hom do Fredholm hadlari tutan
ikinci nov inteqral tonliys gotirmaklo kifaystlonmisik.

Bu ciir tonliklorin aragdirilmasi ise ardicil yerinoe yazma tsuludur. Bels
ki, bu iisul biitiin hadlordo aparilarsa, proses miirokkoblogor. Ona gors do ardi-
cil yerino yazma iisulu ancaq Volterra haddinds aparilmaqla bu haddin niivasi
istonilon godar kigik edils bildiyindon, bu hadd xota kimi atilir vo alinan ikinci
ndv Fredholm tonliyi {igiin Rezolvent siras1 qurulur.

Masalonin goyulusu: Asagidaki kimi o tortibdon kasr tortibli inteqro-di-
ferensial tonliys baxilur. Bu tonliyi holl etmak {igiin avvelca tonlik har iki torof-
don Riman-Liuvill monada inteqrallanir. Bu masalonin hslli zamani Dirakin-
Delta funksiyasindan istifade olunur.
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y(xo) + a1y (x1) + byy(x;) =
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Burada « € (0,1), a4, b;,c; verilmis sabitlordir, 0 < x, < x; <
X5, K(x,t) vo f(x) verilmis kosilmoz funksiyalardir, y(x) axtarilan funk-
siyadir. Verilmis (1) tonliyinin har iki torafindon a tortib inteqral alaq:
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Aldigimiz (3) ifadssindan istifade etmokls (2) sorhad sortlorindo olan
qiymatlari hesablayagq.
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(4)- (6) qumatlerml (2) sorhad sortinds yering yazsaq alariq:
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Onda (7)-don ixtiyari C sabiti asagidak: sokilds tapilmis olar:
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C {ictin aldigimiz (9) ifadssini (3)-do yerino yazmagla (1)-(2) sarhod masolasini
asagidaki kimi inteqral tonliyo gatirmis oluruq:
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Burada miioyyon ¢evirmolor aparsaq alariq:
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Beloliklo qoyulmus kosr tortibli inteqro-diferensial tonlik {igiin tignoqtoli
sorhad mosalasi Volterra vo Fredholm hadli ikinci ndv inteqral tonliyo gatiril-
mis oldu.

Teoreml: ©gor a€ (0,1),a,a,, b; vo ¢, verilmis sabit adadlor olmagqla,
00 < xp <x; <xy, K(x,t) vo f(x) verilmis kosilmoz funksiyalardirsa, onda
(1)-(2) sarhod masaloasi (10) ikinci ndv inteqral tonliyo gatirilir.

Qeyd. Alinmis (10) inteqral tonliyindo Volterra haddine nazaran iterasi-
yalar aparmaqla bu hoddin niivesini kafi godor kigiltmok miimkiindiir. Onda bu
haddi xata kimi gobul etmokls alinan ikinci név Fredholm tipli inteqral tonlik
hall olunur. Bu ciir alinmis hall qoyulmus mosalonin toqribi halli kimi gobul
edilo bilar.
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TPEXTOYEYHASA KPAEBAS 3AJAYA JIJISA JPOBHbIX
HUHTETPOJIUPPEPEHIIUAJILHBIX YPABHEHUI

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

B manHOM ciydyae paccMaTpuBaeTCs Ha TPEXTOYCUHOU TPAaHUYHOH 3a1a4e IS TPOCTOTO
JUHEWHOTO HWHTErpo-auddepeHnnantsHOro ypaBHeHsT IpoOoHoTro mopsiaka. Cama mpobiema
CBOIIUTCA K yPaBHEHUIO BTOPOTO THIIA PETYISAPHOTO sinpa BonTteppa-Dpenpronma.

W3ydenne Takmx ypaBHEHUH HpEACTaBIsIET cOO0 METOM IMOCIeNOBaTeIFHON MO/ICTa-
HOBKH. Tak 9TO, €CIM MCIOIB30BATh 3TOT METOJ BO BCEX WIEHAX, MPOIECC OYIAET CIOKHBIM.
CrnenoBarenbHO, MMOCKOIBKY PO ATOTO YJ€HA MOXHO CHENaTh CKOJb YTOJHO MaJbIM IyTeM
BBITIOJTHEHUSI METOJia IMOCJIe0BATeIbHOM IMOJACTAaHOBKMA TOJBKO Ha ujieHe BombTeppa, 3TOT
YJICH OT6paCLIBaeTCH KakK HOFpeH_IHOCTI), u CTpOI/ITCSI IIOCJICJOBATCIBbHOCTD pa3pemeHH${ IS
BTOPOTI'O THIIA MOJIYYeHHOTO YpaBHeHUsI Dpearonbma.

KiaroueBnie caoBa: Tpextodeunas 3amava, Kpaeeas 3amaua, WHTerpo-muddepen-
[HATBHOE ypaBHCHUE, Y paBHEHUE TPOOHOTO TOPSI/IKA.

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

N.A.ALIYEYV, V.9.0SMANOV
SUMMARY

In the present case, the problem of a three-point boundary for a simple, 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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