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The article presents a theorem on the boundedness of the maximal operator in the weighted local
Morrey-Lorentz spaces.

Let E be a measurable subset of R™ and L, (E) be a set of all measurable functions f defined on E
for which the quasi-norm is finite [1]:

1
I, o = (LI F ey <co, 0<p<on

1], e = sup{a :Hy cE:|f(y)2 a}{ > O}.
We define decreasing rearrangement of f by

'@ =inf {>0: 4, (1)<t} teR

]

Where us(4) denotes the distribution function of f given by
1 (D) =|lyeR":[f(y)|> 2], @<p<eo0<i<u)

We denote by L, ; (R™) the Morrey space for 0 <A1 <n,1<p <o, f € Lg,f’c(]R{") for which the

quasi-norm is finite:
A

[fl,, = S0 €Ol iy <
A >0

XeR" t Ly (B(x,1)

Where B(x,r)is a ball with the center at the point x and the radius r.
The Lorentz space Ly, 4 (R™),1 < q < 0,3 € M *(0, ), is the collection of all measurable
functions f on R™such the quantity

11

tP 97 (1)

< o,

Ifll,., =

Lq(0,0)

The function f**: (0,0) — [0, oo] is defined as
" ¢ on
f (t):E_([f (s)ds

We denote by M (R™) the set of all extended real-valued measurable functions on R™ and by
IM* (0, o) the set of all non-negative measurable functions on (0, ).
Definition 1:
Let 1 <p < coandy € M*(0, ). We denote by A,,,(R™) weighted Lorentz spaces, the spaces
of all measurable functions with a finite quasi-norm:
Lp (0,%0) }

We denote by M*((0, ), 1) the set of all decreasing functions f € M* (0, o).

Definition 2:
Letl1<pg<wand0<A<1, € M*(0,0). We denote by Mz’,‘,’;w(Rn) the weighted local
Morrey-Lorentz spaces, the spaces of all measurable functions with a finite quasi-norm:

1]

Ao R)={F eMR:[E, ot

A
wee = Supt “Hc//(s)f*(s)u

Ly (0.0)°
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[f]

A X 1
A XZOINOU
The Hardy-Littlewood maximal operator M f of f is defined by

Mf (x) =sup

1 n
0 s | I xR

Where B(x, r)is a ball with the center at the point x and the radius r.
The fractional maximal operator Mg f (x) is defined by

M, f(x) = sup|B(x,t)|fljB(xt)| f (y)dy, xeR"
t>0 !

loc

Lemma 1. ||| is a quasi-normon M %%, (R").

MIP%VM/
Lemma2. Let0 <p,qg <o and 0 <A <1.Then M)%; ,(R™) < Lyqnap(R™).

p.q.4,
Definition 3:
The Lorentz-Morrey spaces L, , 1(R™) is the set of all measurable functions f on R™ : for
1<p<o, 0<g<o and 0 <A <n,iff

_A
IfllL, 2 = SUPxerm >0t q”XB(x,t)f”qu < oo,

Accordingly, f belongs to
Lpooa(R™) = WLy ,(R™) iff Il ., = Ifllwe,, < .

Note that the spaces £, 4 ;(R™) and L,q22(R™) coincide, thus
" p

Theorem 1. Let 1 < g <o, 0 <A< 1, 3 € MH((0, ), 1), then the maximal operator M is
bounded on the local Morrey-Lorentz spaces Mll,jfg_}\(R”).

1 1

Incase Y(t) =tr 9, 1 < p,q < oo the abovementioned theorem is proven in [2].

Theorem2. Letl1 <p<g< oo, f = % — i, 0 < A < 1. Then the fractional maximal operator

Mg f (x) is bounded on the local Morrey-Lorentz spaces Mll,‘,’;, 1
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