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Abstract: In mathematics as in everyday life we encounter the concept of the mathematics. We can
speak of the space of function with many groups of variables on the plane of Analysis, Function
Analysis and so on. The concept of a space is not so general that it would be difficult to give it a
definition which would not reduce to simply replacing the word “norm” by one of the equivalent
expressions: Lebesgue-Morrey, Bessov-Morrey, etc. The concept of normed function spaces plays an
extraordinarily important role in modern mathematics not only because the theory of space itself has
become at the present time a very extensive and comprehensive discipline but mainly because of the
influence which the theory of spaces, arising at the end of the last century, exerted and still exerts on
mathematics as a whole. Here we shall briefly discuss only those very basic normed spaces concepts
which will be used in the following areas. The geometry of functional Analysis and functional spaces
aims at presenting the theorems and methods of modern mathematics and giving several applications
in Geometry and Function Analysis. It is in fact an important theory for mathematics, since
introducing some new relationship between Function analysis and Geometry. In this article I discuss
some new results which stand between geometry, analysis and functional analysis.

Keywords: normed space; functional spaces; many groups of variables; the geometry of functional
spaces

1. Introduction

The present paper is a revised version of material given by the authors in several scientific
articles, which were published. A course in functional analysis which included, on the one hand,
basic information about the theory of functions, function spaces and normed spaces and on the other
hand, proceedings of the applications of the general giving function spaces type of Lebesgue-Morrey
spaces, theory of functions of the several variables, and functional analysis to concrete problems in
algebra and geometry was given by the author. The material included in the first papers are clear
from the publishing papers of contents. The theory of the function spaces and their some properties,
theory of normed spaces with many groups of variables and some applications of the methods of
functional analysis to problems arising in the mathematics of giving methods will he considered in
this paper.

There is not a clear investigation of the function spaces of the theory of norm and complete norm
spaces type of Lebesgue-Morrey. The latter paper also has a discussion of the principle of the
geometry and its applications of these spaces, in order to understand of these spaces. The material on
algebraic curves in normed spaces is not usually found in papers. The elements of the geometry of
these normed spaces are taken up in this, which is very important for mathematics. [3,5,9]

2. Materials and Methods

Let G € R™ and 1 < s <n; s,n be naturals, where n; + -+ + ng = n. We consider the sufficient
smooth function f(x), where the point x = (xy, ...,x5) € R™ has coordinates x; = (xk_l; ;xk,nk) €
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R™ (k€ e; ={1,..,s}). More precisely, R™ = R™ X R"™ x--X R™. Thus we consider the fixed,
non-negative, integral vector I=(l, ..., l;) such that, Iy = (lg1;.;lgn, ), (KCe) that is, l;; >0,
( =1,..,m) forall k € e;. Here we consider by Q the set of vectors i= (iy, ..., I5) whereix=1,2,..., ny
for every k € e;. The number of set Q is equal to: |Q| = []3=1(1 + ny). Therefore, to the vector i=
(iy, .., is) € Q, we shall correspond the vector Il = (li1 H lis) of the set of non—negative, integral
vectors 1= (, ..., 1), where [°=(0,0,..,0),1; = (I;1,0,...,0), ...,l,ik =(00,..,lky,) for all k€e,.

fis

Then to the vector ef, we let correspond the vector l_i=(l_i1, l_iz, e g ), where _,L("" = (l_,ifl, l_ff’z, . l_;‘c’fnk)

(I‘c € e;) . Here the largest number l_;(k] is less than l,i’fj for all l,i("‘j>0, when lk’fj=0 then we assume that
l_;(’fj =0 forall k € e.

. iq is ik ik ik
Theremore, we consider D' f = Dil -"Dsls fr Dff =D Dk',‘nkf, Gee =G N Ipe(x), Ien(x) =

1
L () X o (x) X"'Xltgs(xs)r Ioa@n) = (vt bio—md <jekee} and  |Bd =
"k lk _ i dtg _ dtg,j b _ ik _ ik i
k} ; |ﬁ | = 1ﬁk’j i Hjeellc_tk,j , we take 0<ﬁ Kj lk’j <1, when [} > 0, but when

lk’j =0, then [fk,j =0; t=(tg, .., ts), tx = (txs ...,tk,nk),w = (W1, o, W), W = (Wp1s ooer Wy, ) and
we take wj; =1, when k€e, or we give w;;=0, when k€e; /e, e’ =suppl = suppl’ =
suppw,1 < 6 < 00; 1 <p < 0. Here ty = (to1, - tos)s tox = (toje1s s tojen, ) —is fixed vector and x€
(0,00)* , §€[0,1],7 € [1,],[t;]; = min{1,t,}, k € e;. Here A®(t)f = Ay*(ty) - AJ*(t,)f, when
20 =(2,2,..,2), and A*(t)f = Aw’”(tk 1) A::Zk(tknk)f (k € e), following A k”‘(tk_]-k)f are
finite difference function, which has direction with variables ¢, ; and with order w ; , by step
t, j, for j=1,..,n andforalland k € e, following Ai,jk(tk'jk)f(---, X, o™ ) = f(, Xk, i T ti, ji

Wy i Wy, —1
)= i) and A5 (b ) f (X o) = B g, () {Ak,l;:;k (ti ji)f (- xk»jk’m)}' but
when wy, j, =0, then AD ;. (i, )f (0 Xk g ) = F(o %, o= ). [24,13]

Definition. We denote by
Lpawe(6) (1) o
normed Lebesgue—Morrey space of locally summability functions f, on G, with finite norm (N* > I* >
m' =0, i=1,2,...,n)
1f llp.ae: a = 1f iy qpeee) =

g |a 1
SUPxec {fooo [eres[tk] e P X ”f”p Gtu(x)] eres dtk} & , (2)

where |5 [=X75, %5 [te]r = min{1, ). [7,8,12]

We begin by briefly recalling some basic notions of function spaces. A norm defined on a
Lebesgue-Morrey space satisfies

1) nonnegativity: ||f|| = 0, for all f.

2) homogeneity: [|[Af]| = [c| X [|f]l, for all A € R.

3) triangle inequality: ||f + gll < lIfIl + llgll.

Proof: The first property is a clear. Let us proof second property:

Yr
_lxila dty
14l c = Subses f [T s iaflpoeo] T[54 =
0 |kees k€eg k
Yz
_btla dt
Supses f [Treeh ™% 2 W] T[22 =
0 |kees keeg k
Yz

_bla dt,
Subses f ¢ [ it ™ x W] [ [ 22

ke€eg keeg
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_bala dt,
Supseg | 11 f [Tl xtcc] T[22} =
k

0 |kees Eeg

_bla dt,
¢ X supycs f [Tt xflguc] ]_[

keeg
=cX "f”p,,a,n,r:G-

Following taking Minkowski’s inequality we obtain

”f + g”Lp,a,n,'r(G) =
Yz
dt,

Subes f [Tl 57 + o] T [ 52

0 |kees keeg

SUPxec

_bala T 7 dty
[T ™ xWflpoeen] | [
x k

keeg

fl_[ W x| [ [55 |=

0 kEes keeg

| _ula dt
supeec] [ |[ Tl ™% xWflpoco] [ [T21 +
0

| kEes keeg

v gla dty,
J T Tt sglpepen] T[T =
0

keeg keeg

11| PR S| 1) P

3. Results

Their importance for the study of geometric properties of Banach spaces was realized through
the work of some mathematicians. In this collection for a discussion of the development of this theory.

tk /2
E il < ¢ ([ IEE (0% Teee, T2)

If =2 then because of a norm induces a distance then

d(f»g) = ”f _g”p,a,x,Z:G =

el 1,
Hila dtk
SUPxeg J. H[tk]l p X”f g”thu(x)] 1_[ =
0 |kees k€eg
‘ _bala 2 77 dby
supee |[ [ o™ 7 X117 = gllpoueal” | [T+ <
0 |kees kee; ¥

|7kla
2 X SuprGf [eres[tk]l PoX ”f g”p Gtx(x)] eres tx

More precisely, we obtain It has a®? + b? = r?, which are called a Pythagorean triple. In
addition, this is the general standard equation for the circle centered at (0, 0) with radius r. If =3 then

we obtain
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“f”p,a,u,3:G = “f”Lp_a_,,S(G) =
s

v dt
SUPxec f n[tk]l p X ”f”p Gtx(x)] 1_[ d =
0

keeg keeg

by
supees | [ MLmemWﬂn
0

keeg

Hence using Minkowski’s integral inequality we have

o)

3 |kla dt
SUPxec f H[tk]l p X”f”thn(x)] 1_[ k

0 |keeg keeg

o 3
3 _lnkla dt,
W%GHHMvaﬂT-xmmmy
0 |kees keeg k

It has shown as a3 + b3 + ¢3 = r3, which are called Plato’s number. Indeed, a cubic surface is a
surface in 3-dimensional space defined by equation of degree 3 with one variable. I have to note that,
cubic surfaces are fundamental applications in algebraic geometry. [1,6,15]

Following if T=m then

”f”p,a,u,r: G = ”f”Lp,ar;,ym(G) =

el 4had l7kla m dtk
SUPxeq f n[tk P X ”f”p th(x)] nt_
0 k€eg k

Ym

k€eg

One approach would be to m-th power each side of the expression immediately, expecting to
remove the radical. Then we get af* + a}* + ---aj; = r™,n = m, which are called Euler's sum of
powers conjecture. With aid of the Hilbert Basic Theorem, that is, an algebraic set to be defined by
some set of polynomials and in fact a finite number will always do. In addition, we have that, every
algebraic set is the intersection of a finite number of hypersurfaces. Then we get that it is a equation
of some hypersurfaces. [10,11]

If r=1, then the sum is a kissing number. The “kissing number problem” asks for the maximal
number of blue spheres that can touch a red sphere of the same size in n-dimensional space. [14,16]

4. Discussion

In recent years the applications of the techniques from geometric science of function spaces in
the study of functions theory has transformed important tool. Beginning with the great works of some
authors, the theory of function spaces and their applications have quickly changed most important
branch of mathematics. From frame of reference of one of their basic methods, the theory of function
spaces gives as their branches the mathematical relationships between functions spaces and
geometry. The theory of function spaces is connected with the geometry and function spaces,
belonging to Lebesgue-Morrey type spaces with many groups of variables. Using it one can solve
some mathematical problems, which are important for study.

5. Conclusions
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Although algebraic geometry is a highly developed and thriving field of mathematics, it is not
difficult for the mathematicians to give relationships between this subject and other areas of
mathematics. There are several papers about function analysis algebra and geometry which give an
excellent treatment of the classical theory of plane curves, space curves and function spaces, but there
are few papers which these do not prepare the reader adequately for relationships between given
areas of mathematics. On the other hand, this paper gives geometry of normed spaces type of
Lebesgue-Morrey with many groups of variables with a modern approach demand considerable
background in algebra and function analysis, which is very variable for mathematical study. The aim
of this paper is to develop and to introduce the theory of function spaces from the viewpoint of
normed spaces with many groups of variables, but with algebraic geometry. I considered n-
dimensional normed spaces with many groups of variables. Analogously, I studied several normed
spaces type of Lebesgue-Morrey with many groups of variables. This theory grew out of functional
analysis and grew up its applications.
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