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AnHoTanus: Maxonaoa xacp mapmubau o6up o0outl oughghepenyuan menenama y4yH
JIOKAJ 80 HOJIOKA WAPMIU Ye2apasull MAcana Kyuunean 6a 6y Macaiauuue —edumu OulKop
KYPUHULOA MONUTICAH.

Annotation: Boundary-value problems local and non-local conditions for a fractional order
ordinary differential equation were set and solutions of these problems were found explicitly.

Kaaut cy3 Ba ubopanxap: «xacp mapmubnu Xxocuna, kacp mapmubiu 000uti
ougpepenyuan menenama, vecapasuii macana, Mummae-Jlegppnep ynxyusicu.

Key words and word expressions: fractional derivative, fractional order ordinary
differential equation, boundary-value problem, Mittag-Leffler’s function.

Arap TeHrnamana Oup y3rapyBUMIM HOMAbIyM (PYHKIUSHUHT (akaT Kacp TapTHOIU
XOCWJIacH KaTHallca, OyHaail TeHriiamanap kacp TapTuonu oaauit auddepeHmman TeHrinama
nevinnanu. bytyn Taptubnu oanuit nuddepeHnman TeHrnamanapra yxmamn Kacp TapTuonu
onnuii nuddepeHuan TeHIaMansap y4yH XaMm OONUTaHFMY Ba YerapaBHil MacajalapHH
yprauum mymkuH|1,2,3,4|. ByHnaii TeHrnamanap ydyH OONIUIaHFUY MIAPTIM Macanaiap Ba
JIOKaJI XaMm/1a HOJIOKAJT MapTIIM MacalallapHu xaMm [5,6,7,8,..] uimapaa Xxam Kypuin MyMKHH.

[7] mmpa xacp tapTubaM

(1) Dy (X)+ py'(X)+ p,Dyy(X)+ pay(x) = f (x), a<x<b,
1<y <2,0<0a,<1
Yu3UKIM ol nuddepeniivan TeHraama yayH Kommm Tunugaru Macana ypraHuiarad

snu. Kyiuna (1) TeHrnama y4ayH yerapaBuil MacaiajiapHu ypraHamus.
I-macana. (1) TeHr1TaMaHUHT

) [ Dy (x)+ py(x)+ p.Dety(¥) | =q
(3) y(b)=0,

IapTJIapHU KAHOATJIIAHTHUPYBUYHU Cg_lal [a,b] dbynkusinap (dasocuga aHUKIaHTaH

e4nMH ToliIcHH, Oy epaa 0,0, €R.

Masnymkny, (1) TeHrTaMaHUHT YMYMHR €9UMH KyWUAard KypUHHALLIA 1|7 ]:
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- 2, w12 (2, N
(4) +Z£p1Dix‘“ "+p,D, "+ p,D, " ] f(x).
i=0

Kyiinna (4) ymymuii eaum dpopmyrnacunu (2) maprra OyicyHIupcax,
©)) C.=q

HaTHKaHH OJIAMH3.

Oupu (4) eanmni (3) maprra 6yiicynaupu6, C, HE TOmaMu3:

- 1_Eal 0‘2—”720‘1 —E% "
C,=19,— Z(plDax "+ p,D, M+ D j f(x) -

i=0
x=b
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S| T(ai+a,—2) 21“(0{1i+0(1—i052—1) 3F(cxli+0(1—1)

Hemak, (4) dopmyrna Kyiuaran MacanaHuHr eaumu 6ynanu, 6y epaa C, Ba C, nap (5)

Ba (6) opmynanap OUIaH aHUKIAHAIH.

IOxopunarunapnan kenubd YMKaANKY, KyHuaaru rTeopemMa ypuniu 0yinaau.
l-teopema. 1<, <2, O0<a, <1, 0<y <1 6yucun. Arap f (X) eC, [a, b] oynca, y

xonna {(1), (2), (3)} yeparapaBuii Macaina sroHa y( X) eCl, [a, b] eunmra sra 6ynanu Ba Oy

eunM (4) popmyna OHIaH TONHIAIH.

®apa3 kunainuk, (4) tearnamana P, =P, =0, p,=4, o=, a, =L, f (X) =0

xamaa X € [0,1] oycun. Y xonzaa (1) Tenriama Kyiuaara

yprasaMmus.

(7) D5y (X)—AD5y(x)=0, ae(L2), 0<f<a
KypuHumra yramu. bu3 kyiimma (7) TeHrnama ydyH 4YerapaBudl MacallallapHU
2-macaJa. (7) xacp TapTuOIu Yu3UKIN oinil AudepeHiinan TeHrIaMaHuHT
a—2 _
(8) [D52y(x)] =k,
Ba
©) y(l) = kz

yerapaBHil IIAPTIIAPHA KAHOATIAHTHPYBYM €4UMHU TolmiickH, Oy epaa K, K, -Gepuran

COHJIap.
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Masirymky, (7) TeHIITaMaHUHT YMyMU# eanMu (4) ra acocaH

21 . xlap)i i & 2.
F(a-pliea) & &

(-ﬂ)]
)]+a 1)

10) y(x)=C,-x**-

N gt

KYpUHHILIA OYI1aau.

Arap (10) ymymuit eanm popmynacuru (8) maprra OyHCYHAUPCAK,
(11) C,=k

HAaTW)KaHU OJIAMH3.

Ouu (10) eunmnwm (9) mapTra OyiCcyHaHpaMu3:

w ® i
G Y e e e

by tenrnukna (11) Hu pTHOOpPTA OJICAK,

© i = ﬂ’j i
(12) C z{ JZ:;‘F( )J+a 1)}X{§F((a—,3)j+a)}

HaTWKara sra Oyiaamus.

FOxopunarunapnan xypunaguky, {(7)-(9)} MacagaHUHT TOHA CIUMHU

{k kz I'((@- -J+a 1)H:Zof((a—);’)j+a)}1X:zof(<€;§)j)1+a)x
)(]j)Ja -1)

© /1]
(13) xX“ 4k, - X472
0 JZF(

dhopmyna OusiaH aHUKJIaHA .
Ounu (7) Tenrnama yayH bunagze-Camapckuii MacallaCHHU KypaMu3.
3-macada. (7) TeHIJIIaMaHHHT

8) [D52y(¥)] =k
(14) y(1)=y(&)+k,

LIapTIIApHU KAHOATIAHTUPYBUYM e4uMH Tormicu, Oy epaa K ,K,,& -6epunran connap
oym6, 0< & <1,

Maswnymku, (7) Ternriamanuar ymymuid eaumu (10) popmyna 6unan anukanamy. (10)
yMymuii edum popmynacunu (8) miaprra Oyiicynmupranumuzaa C, =K, tommwiran siam.
Kyituaa (10) eunm popmynacunu (14) maprra 6yiicyHmupamus.

ByHMHT yuyH y(l) Ba y(f) JTApHU TOTIAMU3:

ey w
S @ pyra) S BT

)]+a 1)
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(5) C.c ) i Zj.f(“‘ﬂ)j 5 ) i (—ﬁ)j
y =C .F%. ' a-
S G(a-p)iva) E r( )J+a 1)
Tonunrawtapuu (14) ra xyiu6, C, Hu Tonmamus:
a-2 X ﬂ‘J é “ IB)J N
+k
1 ,Z;r( I v yrre
(15) Cl_ - j o ﬂ/i (a=B)]
a-1
S ) B piro

IOxopunarunapnan kypununak, {(7), (8), (14)} macamanunar eunmu (10) dopmymna
omnan anuknanany, C, Ba C, map aca moc pasumina (15) Ba (11) nap 6unan 6epunain.

Kyitnna (7) TeHriama yayH HHTErpal MIapTid MacalaHH KypauiuK.

4-macana. (7) TeHIJIIaMaHHHT

(8) [D52y(x)] =k,
Ba
(16) y(1)=[y(t)dt+k,

a

LIApTIApDHH KAHOATIAHTHPYBYM eunMH TtomwichH, Oy eppa K;,K,,a,b-Gepuiran

connap 6ym6, 0<a<b<1.
Masbaymky, (7) Tenrnamanunr ymymuid eaumu (10) gpopmyna 6unan anukmanaau. (10)
eunm popmynacuuu (8) waprra 6yiicynmuprasnmusaa C, =K, tomunran squ. Dumm (10)

eunM popmynacunu (16) maprra OyHCyHIHpaMu3.

b
ByHuHT yuyH y(l) Ba I y(t )dt JApHU TONAMU3:

Tonunrantapau (16) ra o6 6opu6, C, HU Tomamus:
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P 21 .plep)i o & 2i.q@ Pl © 2
—a*™. : _ +
JZOF(( j+a) jZOF((a—,B)J+a) JZOF((OC—,B)J+0(—1) 4
- - A PR YRR
—b*- a”-
2t ((a-p)iva) " BT ((@-p)irar) ® B ((ap)irarl)
IOkopunarunapnan kypunaauxu, {(7), (8), (16)} macananunr eunmu (10) dopmyna

c1=

OWJIaH TOIIWIAIH, C1 Ba C2 nap 3ca moc pasuiza (17) Ba (11) nap aHukIaHaay.
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