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1. Introduction

As unlike an ordinary derivative, the fractional derivative is given in the
global form (by an integral), sometimes we can get from the given equation such
order derivative that the order of the obtained equation is an integer greater or close
to the given order [1-3, 5, 6]

Writing integral expressions of all the terms of the differential equation
with the exception of the principal term (the order of this term is entire), we get an
integro-differential equation [4]. This time the number of conditions is taken equal
to this higher order. Note, that conditions is taken equal to this higher order. Note
that the obtained problem is not already the previous problem. It is appropriate to
investigate the solution of the problem stated for this equation not changing the
order of the given equation [6].

2.  Problem statement

Let's consider the following boundary value problem
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* The work was presented in the seminar of the Institute of Applied Mathematics in 14.02.2014
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where a,, k=0,m; Ay Pi j:L_m, k=0,m-1 y; jzl,_m are the given
constants N is the noted natural number. As the order of the derivative in the

. . . 1 . . .
considered equation changes in the step —, we consider the following functions
n

[1], [6]
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where A is an arbitrary constant. It is easy to see that
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Allowing for (4), substitute (3) in equation (1), and with respect to 4 we
get the following characteristic equation

S a4 =0, ©)

Let the roots of characteristic equations different. Denote them by

Ay Ay Ay

Then the general solution of equation (1) will be in the following form

y(x )= Y Cohy (%, ). (6)

s=1 n
Define the arbitrary constants contained in this expression from the
boundary conditions. For that substitute (6) in (2),

zczﬂ axy @4 )+ By 0.4) =70 f=1m. ™

Accept the foIIowmg denotatlon
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Then the system of linear algebraic equations will take the following form
DAL=y, j=1m. 9)
=1

For applying the Kramer principle to this system, calculate its determinant
and accept that determinant is non-zero

JN #0. (10)

C,== ==y, A" (11)

where A denotes an algebraic complement of the element standing in the
intersection of the P -th line and the S -th column of the determinant A .

Substituting (11) in (6), we get the solution of boundary value problem in
the following form

m m m m
y(X)=£Zh1(X,ﬂvs > y,ar) =ZFZA(‘”S)h1(Ms )}m - (12)
A s=1 n p=1 p=1 A s=1 n
So, we get the following statement.
Theorem. If in the problem (1),(2), a, =0, the conditions (2) are linear
independent, condition (10) is satisfied, then (12) is valid.
Remark 1. Let's consider the following fractional differential equation

m m ﬂ
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where each order derivative is a fraction. If we find a common denominator for
these fractions, then equation (3) (if the common denominator is N) by means of

the step % may be reduced to the equation of the form (1).
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Remark 2. In the considered equation (2), instead of the step % we can

take any positive real number. This time, instead of fractional order differential
equation we get a boundary value problem for an irrational order differential
equation.

Remark 3. In the case under consideration, as the constructed, as the
constructed invariant functions contain negative degrees of arbitrary variable (as
Mittag-Laffler functions), we accept that the point X doesn't enter into the
considered interval.

Remark 4. The considered problem is an analogy of the boundary value
problem for a fractional order ordinary constant coefficient linear differential
equation stated for an ordinary constant coefficient linear differential equation.
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Kasr tartib toromoli sabit omsalh adi xatti diferensial tanlik iiciin
sorhad moasalasi

N.A. 9liyev, A.A. Pashavand

XULASO

Bu igdo kosr tortib téromoli adi, xotti, sabit omsalli diferensial tonlik iiclin qeyri-
lokal sorhad sorti daxilinds masalays baxilmisdir.

Kosr tortib téromoys nozaran invariant hollin kdmayi ilo baxilan tenliyin asili
olmayan hallari qurulmus, sonra iss alinan asili olmayan hallarin xatti kombinasiyast kimi
iimumi holl qurulmusdur.

Umumi hallo daxil olan sabitlor (onlarin sayi serhad sortlori qodordir) verilmis
sorhad sortlorindon toyin edilmisdir. Bununla da sorhad mosolasinin holli analitik sokildo
qurulmusdur.

Acar sozlor: kosr toromo, Liuvill torifi, Mittaq- Leffler funksiyalari, kosr
toromaya nozoron invariant.

I'panuynasn 3agaya 11 00bIKHOBEHHOI'0 JIMHEHOr0 Tu(¢epeHIHATLHOT0
YPaBHEHUsI APOOHOI0 NOPSIAKA € MOCTOSSHHbIMHM K03 duumnenramu

H.A. Anues, A.A. IlamaBanj
PE3IOME

PabGora moCBsIIEeHa HCCIEIOBAHMIO pPELICHHWS TPAaHWUYHONW 3afgaudl UL
OOBIKHOBEHHOTO JITHEHHOTO M) (hepeHInaIbHOTO ypaBHEHHS IpOOHOTO MOpsi/IKa.

HccnenoBanue MpUBOAWTCS MCXOMS M3 WHBAPHAHTA IIOJyYEHHOTO Ul JIPOOHOM
MIPOU3BOJHOM.

Crpoutcst o0miee pemieHne paccMaTpUBacMOr0 YPaBHEHHUS, MOCTOSHHBIE
BXojsmuecs B oOInee pemieHue (MX YUCIO COBNAAACT C YMCIOM TPaHUYHBIX YCIIOBUIT),
OIPENENAIOTCS U3 3aJaHHBIX MPAaHUUYHBIX yclIoBUH. C 3TUM ompesenseTcs aHaTUTHYECKHH
BU/J| pELIEHUS] pacCMaTpUBAaEMOM I'PaHUUYHON 3a1a4u.

KioueBble cioBa: apoOHas TPOW3BOAHASA, ompenereHne JIMyBHILIL, QyHKIMH
Murtrar-Jleddnepa, nHBapraHT IpOOHON MPOM3BOTHOM.



