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WEIGHTED HARDY-TYPE INEQUALITY FOR FRACTIONAL SUM IN
h -DISCRETE FRACTIONAL CALCULUS

Sharip Beksultan Nurlibekuly
beka971018@bk.ru
L. N. Gumilyov Eurasian National University faculty of mechanics and mathematics
3rd year student in mathematics, Astana, Kazakhstan.
Supervisor — Shaimardan S.

The theory of h -discrete fractional calculus is a developing areas recently drawing attention
from both theoretical and applied disciplines. During the last decades, There have been of great
interest on this calculus and have been studied by many authors, we refer the reader to (see [1], [2],
[3], [4], [5], [6]) and references therein. Also study its applications in many fields of mathematics
(see [7], [8], [9]). However, h -discrete fractional calculus represent a very new area for scientists.
It is a subject of applied mathematics that has proved to be very useful in applied fields such as
economics, engineering, and physics (see [10], [11], [12], [13], [14]).

Now, we state the some preliminary results of the h -discrete fractional calculus which will be
used throughout this paper.

Let h>0 and T, ={a,a+h,a+2h,--} with VaeR.

Definition 1. (see [15]) Let f:T, >R . Then the h -derivative of the function f(Xx) is
defined by
D, f (t) = f(5h(t)h)_f(t), teT,

a

where o, (t) =t+h.
Definition 2. (see [15]) Let f:T, - R. Thenthe h -integral (h -difference sum) is given

b-a_,

b b/h-1 h
jf(x)dhxzz > f(khh= > f(a+khh,
a k=a/h k=0

for a,beT,:b>a.
Let D,F(x)= f(x). Then F(x) is called an h-antiderivative of f(x) and is denoted by
If(x)dhx [11]. If F(X) isan h -antiderivative of f(x) and beT,, we have that

.Tf (x)d,x:= F(b)-F(a).

Definition 3. (see [15]) Let t, €R. Then the h -fractional function is defined by
rit 11

(@) e W& h
t.“ :=h 5
I(H+1—a)
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. . t . L.
where T" is Euler gamma function, h ¢{-1,-2,-3,---} and we use the convention that division at a

pole yields zero. Note that [jmt{* =t~

h—0

Definition 4. Let f:T, —R. Then the left and right fractional h -sum of order & >0 given

by

b/h-1

AT (x) = D (x =6, (k) f (kh)h.

k=0

Our main result reads:
Theorem 1. Let >0 and 1< p <. Then the inequality

holds. Moreover, the constant | ——————~
1
F[a +1- ]

9.

( 1) |

- 5y (9 P Nl-— .

j{xﬁ“” [ (x—5h(t))ﬁlf(t)dhtJ dyx<| 2| [P0 f20, (1)
2 r

)
)]

IS best possible in (3.1).

a

Y
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VJIK 519.
HECMEIIEHHOE OLIEHMBAHHUE OBOBIIEHHOT'O IMIOKA3ATEJBHOT O
PACIIPEIEJTEHMS

AonenoBa /Innapa MapatoBHa
dinara.abdenova@bk.ru
CryneHT 4-ro Kypca MEXaHHKO-MaTeMaTHIeCKOro (haKyIbTeTa, CICIHATLHOCT «MaTreMaTuka
EHY um. J.LH.I'ymunesa, Acrtana, Kazaxcran
Hayunslii pykoBoaurens — A.C. HMckakoBa

HccnenoBanue Mojeneld, KOTOpPBIE OINUCHIBAIOT COOBITHS, SIBISIIOIIMXCA PE3yJIbTaTaMU
HAJIOXKEHUH HEKOTOPBIX SIBJICHUH, HOCHT aKTyaJbHBId XapakTep, IOCKOIbKY 3TH COOBITHS
BCTpeLIaIOTCFI B HOBCCIIHCBHOﬁ JKHN3HU. BepOﬂTHOCTHOe I/I3yquHI/Ie TaKUX CO6I)ITI/II\/JI BBI3BIBACT
MOBBIIICHHBIA HHTEpec. M3 Kypca TeOopHH BEPOATHOCTEH CIIEAyeT, YTO BEPOSTHOCTH TaKUX
COOBITHI OTHOCSITCS K MOJMHOMHAILHOMY paciipeaesieHuio. COOTBECTBEHHO, €CIM pacCMaTpUBaTh
COOBITHS HA KOTOpbIe OBbLIM HAJO0KEHHBI H3BECTHBIC SIBICHHS, TO HAy4YHOH HOBU3HBI HE
HaOJII01aeTCsl.

OnHako, eClid pacMaTpuBaTh CUTYallMd IMPU KOTOPHIX HA HCCIEAyeMMbIC COOBITHS OBbLIH
HaAJIOXCHHBI HEU3BCCHBIC SIBJICHUHNA, MHBIMH CJIOBAMU HCABHBIC HpeI[HOCI)IJ'IKI/I, TO OCTACTCA MHOTI'O
HEPEIICHHBIX MPOOJIEM.

VcKmIOYnTEeNbHBIM  aKTyallbHBIM TPUMEPOM MPUMEHEHMsI IOJA0OHONM MOJENU SBISAETCS
3HAYCHUE OIPABJbIBAEMOCTH MPOTHO3HBIX JIaHHBIX METEOPOJIOTHH, KOTJa HEOOXOTUMO CBS3aTh
peaJ'[I/I?;aHI/Ho q)aKTI/ILICCKI/IX JAaHHBIX IIOTOHBIX HBJ'IGHI/II\/JI C q)aKTOpaMI/I BJIIUAIOIIINC Ha
OIPaBJILIBAEMOCTh JAHHOTO MPOTHO3a. OYEeBUIHO, YTO (HAKTOPHI BIHUSIONINE HA OMPABIBIBAEMOCTh
JAaHHOTO HpOFHO3a ABIAKOTCA 3aqaCTy10 HC SBHBIMU. TCM HEC MCHCC 3aI/IHTCHpI/ICOBaHHBIM JIMIam
HEOOXOJMMO 3HATh BEPOSATHOCTh ONPABABIBACMOCTH TPOTHO3a METEPOJOTHH. AHAJOTHYHBIE
POOJIEMBI OYEHB YaCTO BCTPEYAIOTCS B 33/1a4aX OM3HEC CHCTEMax M B IPYTUX 00JIACTSIX.

B aT0ii paboTe MpeacTaBIsAIOTCS CTATUCTHYCCKHIE OIICHKH PaclpeIeICHNs CYMM CITy4aliHbIX

3HaueHu#l Ly, ..., Ly, xorma Li, ..., Lq He HaOIrOMaeMbl, a HaOIIOaeMbl TOJIBKO UX CYMMBL. TeM
CaMbIM PE3yJIbTaThl MPEUIOKCHHON Pa0OTHI MMO3BOJISIFOT PEIIMTh MHOTHE M3 BBIICTICPEIHCIICHHBIX
npooiem.

PaccMoTpuM  BEpOSTHOCTHYIO MOJIENb TPOIECCOB JHEPTETUUYCCKUX XapaKTEPUCTHK
pamuonmnauu MIC3 Meteosat. B pabote [1] npuBeaeHa BEpOSTHOCTHO-CTATUCTUIECKAs] BEPOSATHOCTD
OTPAB/IBIBAEMOCTH METEOPOJIOTHYECKOTO TporHo3a. Takke paHee B pabotax [2-3] Obumm
HCCJIETIOBaHbl BEPOSTHOCTHBIE pACIpe/IeNIeHUs] OTMOOK CHUMKOB JUCTAHIIMOHHOTO 30HIMPOBAHUSA,
uMmeromye 0000IIeHO TONMMHOMHATIBHOE pactpeaencHne. OJHAKO, JUCKPETHBIC paclpeleIeHus
JIOBOJIBHO HE yI0OHKI [4] B TEXHUYECKOM HCIOJIB30BAHUU U HE YUYUTHIBAIOT CHEIU(UKY MOTOYHBIX
CITy4JaeB.

JlomycTuM, 9TO MCTUHHOE M300paKeHUE IMPEICTAaBMMO B BHJC BEIMUYUHBI lg, HA KOTOpBIC
HAJIOKUJIM UCKaXeHus U, cocTosiee ux d pakTopoB, MPUHUMAIOIINE 3HAUYCHHUS U3 MHOKeCTBa Ly,..,
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