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Abstract: As in many areas of Mathematics, we need precise definition and some characterization of function space in order
to be absolutely clear. This paper seeks to do that and introduces new definitions and notations to aid our study. I also look at
reversible processes of proofs and a new type of function spaces. In this scientific paper we have studied new sub of functions,
sub of space of these functions. The new function spaces were investigated in this paper. In the present scientific work we have
studied the differentiability functions, some differentiability properties of this type function and in particular, characterization
of the differentiability spaces for the functions many groups of variables. At the start of this paper, you will see list of markings
that are covered in the paper. Then I gave definition of new normed funksion spase. Following you can see several
caharacterization of these spaces and proofs of these caracterization too. Finally, there is connection, known as the
Fundamental Analysis, between functions and derivatives of these functions which makes the characterization of functions
spaces as a practical tool for science and engineering. The function space is also use to solve many interesting problems some
scientific branches like economics, finance, informatics and probability.

Keywords: The Space Type of Lebesgue—Morrey, the Function Space of Differentiability Function,
Some Properties of These spaces

k € es. Then to the vector e, we let correspond the vector
I=(0,12, .., 1), where [} = (l_,?l, [2g o knk) (k € ey).

Here the 1argest number lk is less than lk for all llk >0,

1. Introduction

Let G cR™ and 1<s<mn;s,n be naturals, where
ny + -+ ng = n. We consider the sufficient smooth function
f(x), where the point x = (xy, ..., x;) € R" has coordinates ~ When lk’fj_o then we assume that lk’fj =0forallk € e5. [1,9-
X = (Xg1; i Xny,) ER™ (k €eg={ 1,..., s}). More 1]
precisely, R™ = R™ X R™ x---X R™s. Thus we consider the
fixed, non—negative, integral vector 1=(ly, ..., L) such that, 2. Definition and Preliminaries
be= (leas s limy,) » (k Ceg) that is, ;>0 , (j=
1,...,n) for all k € e;. Here we consider by Q the set of
vectors i= (iy, ..., Is) where 1,=1,2,..., n, for every k € e;. ©) (1)
The number of set Q is equal to: |Q| = [[5-1(1 + ny). st
Therefore, to the vector i = (iy,..,i;) €Q, we shall normed Lebesgue—Morrey space of locally summability
correspond the vector [' = (lii;...;lis) of the set of functions f, on G, with finite norm (N'>1'>m! >0,
non—negative, integral vectors I= (I, ...,l), where [° = i=1,2,..., n).

0,0,...,0), 1 = (Ik1,0, ...,0), ..., LF = (0,0, L, ) for all

Definition. We denote by
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1
k dt /
Wl = Fllprier = 5o 5 (Mot Wl oc0] Thieo ) )

where |”k|22?21 nyjs [te]y = min{1, ¢, }. [2, 3, 8, 12, 13]

3. Main Results

Let us give some characterization of Ly, 4, (G):
1) For every T > 0 the following inequality take place:

Lp,a,x,r(G) cs Lp,a,;f(G) Cs Lp(G)'
that is
“f”p,(; < ”f”p,a,x:(; < C”f”p,a,x,T:G' (3)

2) The space Ly q,,-(G) is complete.
3) For ¢c>0 we have

1
”f”p,a,cx,r:G = ?”f”p,a,x,r:&
T

4) Forany =(3y,...,%,) > 0 we get:
D flposue: ¢ = Ifllpe:
OIfllp 1oz = 1flloog-

SIfp <q, _<T 1<71; <71, < then
Lg sz, (G) Cs Ly gyr,(G)
and
1 lp,aser:c < Wfllgpmey: 6- “4)
Proof 1 We must first proof “(3)”:

|gla

f 300z ¢ = SUbxec fg (eres[tk]l p

[ orw e [15=

T
© —lxkla
”f”p Gtx(x)) X eres tr =SUPxeg {fg (eres[tk]l * X

Gy (x) keeg
2t
SUDgecSUPn<arc f f [T x| iroow ane{ [ ] =
t \kees G (X) kees
—|xgla —|ngla ) 2t —lxxla dtk
1_[2 K% supyegSUPo<2t<oo ﬂ[tk]l X f [fO)IP dy)™? J- f 1_[ [t ]4 1_[
kEes kees Gt%(x) ces

Csupreosupr<aecas | [ (16 ™% [ IFOIP a9 = Cllf e

kees G (X)

Proof 2. Let {f,,}5=, be a fundamental consistent in Ly, 4, .(G), that is, for all ¢ > 0, we can take number n(¢), such that
n,m = n(e),

|gla at
SUPxeg (f f [Tkee, [tels P x|fn— fm”p,Gtu(x)) ergs k<e (5)

Using “(3)” we get
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[rtgela

SUDxec HkEes[tk]l_T X |lfn = fm”p,Gt%(x)) <ég (6)

and because of Ly, ,,,(G) is complete, we have a function such that f; € L, ;,.(G)

_lxgla
[ [t 1fu = follp gpecr == 0, = o).

Obviously, for all t€ (0, ) and for every x € G, we hold

_lxgla 1
[ [i6d™ % 1= folpguc | x| [ 0 0.
k

k€eg ke€eg

Then using theorem Fatou we get

T

ror _bada dt, _bada e dty
[T o™ 0= fllpseer | TS SUPanco f f i 7 XU = fallpopein) | |5
0 0

5%
keeg keeg keeg keeg

forn = n(e) and for all x € G. Then we have

[ee] [ee]
_|J‘fk|a dtk
supees [ [ ([ Tt 1= fol g ]—[—<e
0 0 \kees keeg

Because of {f; }=1 is fundamental consistent in Ly, 5 ,, - (G), then

”fO”p,a,}{,T: G < ”fn - fO”p,a,}{,T: G + ”fn”p,a,u,‘r: G < €+M, (M>0),

that is fo € Ly g, (G).
But it means that, the space Ly, 4, (G) is complete.

Proof 3.
T 1/ (o] oo
clxgla dt, I#kla
1l cuec = Supace f H_[tkh P Wl gt | %[ [ T2| = supee || - f b x
0 kees keeg k 0 0 keeg
1/ e e
e T diy 1 _la
Ul o) | [ = sweee | =5 [+ [ (] Jrweds ™ ||f||,,,au,4<x> x
ke€eg k 0 0 k€eg
1/t . © T 1/t
duy, _bela duy, 1
Hu_k :Cs X SUPyeq wli P M lepco | X | [77 ] = Grlflbanse
keeg 0 0 kees keeg

Proof 4. It is easy to verify 4(a). Let us proof 4(b). It is known that

Ifllog < 11l 6

Then taking the inequality “(3)” then it completes proof 4(b).
Proof 5. We knew that

W llpas:c < 1fllgpu e

following forany t,0 <t <1,

_lxkla
[ [t 1l 0 <

keeg



28 Rena Eldar Kizi Kerbalayeva: Some Characterization of the Function Space Type of Lebesgue—Morrey

[5¢ic|b

< eres[tk]l_ q ”f”q,Gtz(x)a

then we get

_bade 1
[ ™ 5l e <

k€eg

|x|b

1

= P 1% PRI 11l q, 6>

[ 1 1
supece | [+ [
0 0o

11/71

keeg

k€eg

Taking

1 1
dt,
—| < supees ||
tk 0 0

T1
1fllg 6e0))  Tliees

T1

_lxkla
[ 6™ Wl oo | %

_lxklb
H[tk]l a X

ke€eg

dtk] 1/71
ty ’

1<7<1, S

then we get “(4)”. In addition for every t > 1

1 1
[ Tl ™ Wl e = | 0601, 17N peco

keeg

and

T1 dtk
supcec | [ [ (Wl ou0)” [ [T =
1 1

oo oo 71 dt
< supeec I 7 (1l o)) Teee, 2

Here again using 1 < 7; < 1, < oo then we get “(4)”. [4, 5,
6, 8,14, 15]

4. Conclusion

The properties given normed Lebesgue—Morrey space
allow us to introduce some new normed spaces. In addition,
we can give some properties of these type spaces and prove
these properties. We can carry out the same procedures in the
prove of the characterization of some spaces to show the
inequality “3” and Fatou theorem. All of these concepts, of
course, are underpinned by the connected properties of a
function with many group variables. It is the author’s options
that the concepts of given normed Lebesgue—Morrey space
provide a vehicle for generalizing Lebesgue space to the
normed spaces setting and ultimately suggest generalizations
to the most important case of functions with many group
variables on Lebesgue spaces. Present work by the author is
devoted to generalizing to the concepts of Lebesgue spaces
with many group variables to introduce if more refined

keeg

1/7q

keeg
1/174

results on the support and the property of this type space can
be obtained.
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