1/2

j f(X)dx‘l5(2p(r 2)j o) |0H[1 ZJN;:’Ilalhzr

r(p-2)

Teopema 3
Harypan caniap »KUbIHBIHAH aJbIHFaH Ke3 KesreH N yurH G, sKubIHBIH KapacThIPalbIK.

G, ={Ac[0,1]: A:U[ak,bk]:lkn},

KeHicTirinen anbinran ke3 kenren {a, ¥r, Tis6eri men f ~ > a, sinkx dynxuuscst xome
kez

OHJIA |2’r

2 <T <00 mapameTpi YIIiH KeJeci TEHCI3MiK OpbIHAaIabL:

- =20fa),

sup -
A2 log, L+ n) r

j f (x)dx

A
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Let 0 < g < 1. Then the g-analogue differential operator D, f (x) is [1]:

Fe @)
Daf (0): ==z

and the g-derivatives Dg (f(x)) of higher order are defined inductively as follows:
DR(f(0):=f(x), DF(f(x)):=Dyg(Di7'f(x)), (n=123,..)

The g-integral (or Jackson integral) f:f(x)dqx is defined by
1342


https://teacode.com/online/udc/51/51-7.html
mailto:nariman.tokmagambetov@gmail.com
mailto:enrshin_90@mail.ru

J feOdgx:= (1 - @)aTmzo 4™ f (ag™).

Let n—1 < a <n;n € N. The Riemann-Liouville g-fractional integrals I, f of order « > 0 are

1
Fg(a)

defined by (1% f)(x): = 7= g (B)dgt.

We define the fractional q-derivative D . f as follows:

(Dgarf)@): = (DF(1325F)) (0.

In this work we give conditions for a unique global solution to the Cauchy type problem

(D&asy)(®) = f(x,y(x)), n—1l<a<mneN, (1)
3 k-a _ _ _
xli%(pq y)(x) = b, b € R,k =0,12,..n—1, (2)

1

in the space LZ[a, b]: = {f: (f; |f(x)|pdqx)5 <:o1<p< oo} which are the g-extensions of the

main results given in [2, Proposition 2 and Theorem 1] (see also [3, Proposition 3.1, Proposition 3.2
and Theorem 3.1]).

Our main result reads:
Theorem. Let a > 0, G c R be an open set and f(.,.):[a,b] X G = R be a function such
that f(x,y(x)) € L}[a, b] for any y € G and satisfying the condition

1f (6, y1(6)) = f (6,72 ()| < Clyi(x) = y2 ().

fn-1<a<nneN, 0<B<1 y=m-a)d-p), Il,,y €AC}[a,b], then there exists a

unique solution y(x) € L}x,ﬁ,q [a, b] to the Cauchy type problem (1)-(2).
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