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AHHOmMayua: 8 cmamve paccmMampusalomcsl Ho8ble CUCHmeMbl KOOPOUHAM Ha
KOMNJIEKCHOU NIOCKOCMU U YPAGHEHUS PUKCUPOBAHHBIX MHONMCECE moueK (cpaghu-
Ko8). B pazodene 2 uccnedyemcs ypasnenue 0ns H08020 macuimada, no3sonsioujee
cosmecmums 08a 2paguxa paziudHulx Kpuevlx (npumep 4). /loxkazvieaemcs cyuje-
CMB0BAHUE HOB020 YPABHEHUS PUKCUPOBAHHOSO0 MHOMCECNEA MOYeK 8 HOBbIX CUCHe-
max koopounam (meopemul 1, 2; npumepol 1-3). B meopeme 1 06e paznuunvle nepe-
MEHHble pACCMaAmpusalomcs Kak 0OuH apeymenm, 8 meopeme 2 0751 KOMNAEKCHO20
noJs NOJY4eHbl 08 YPABHEHUA: pecyNsApHAas QyHKYus u ouazoHaivHoe noie. Omme-

uaemcs 603MOHCHOE NPUMEHERUE K 00m3ameﬂbcm6y bonvuLol meopemasl CDepMa.

Knioueswie cnosa: cucmemvr koopounam, meopema Depma, KOMNIEKCHASL NAOC-
KOCmb, (QUKCUPOBAHHOE MHONMCECMB0 MOYeK, peVIApHAs (DYHKYuUs, OUa2OHAIbHOe

noie, HOBbLU Macumao.
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INDEFINITE EXPRESSIONS AND GRAPHS

Abstract: new coordinate systems on the complex plane and equations of fixed
sets of points (graphs) are considered. Section 2 examines the equation for a new
scale, which allows consolidating two graphs of different curves (Example 4). The ex-
istence of a new equation of a fixed set of points in new coordinate systems is proved
(Theorems 1, 2; Examples 1-3). Theorem I treats two different variables as one ar-
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gument, Theorem 2 yields two equations for the complex field: a regular function and

a diagonal field. Possible application to the proof of Fermat's Last Theorem is noted.

Keywords: complex plane, coordinate systems, fixed set of points, regular func-

tion, diagonal field, new scale, Fermat's theorem.

Introduction.

In the section 2 we consider the y =x" equation for a new scale too. From point

of view of the new scale we obtain the full consolidation of two graphs of different
curves on the plane (the example 4).

In different situations the existence of new equation of the fixed set of points
(graph) is proved, if we consider a new systems of coordinates on the complex plane
(the theorems 1,2 and the 1-3 examples in the introduction). We use the definitions:
the z= f(p), z=h(r), z=g(s) equations are the equations of the M set of points in

the systems of co-ordinates with the (0,0), (4,0) and (-4,0) centers of coordinates

accordingly, the z=f(p) function is regular for all peG [1,2,3], where

M={(f(p):peG(z=1(p)), G=Ipi< .

It is obvious,

z=g(s)=f(p-A)|,

and

z=h(r)=f(p+A)|,.,.

With different points of view as P so as p are the arguments for the
z=f(p+A)|,,=h(r) and z= f(P)=h(r) equalities, P=r+A as in the theorem 1 for the
s argument. In main results of the article we consider the different equations with the
same p argument in the primary system of coordinates, (the theorems 1,2, the 1-3
examples). In the obvious 1-3 examples we will illustrate the untraditional assertion
[1,3].

First of all, z=h(r)=f(p+4)|,., is as the new equation of the M set of points

(graph) in the second system with the » variable so as the

M iz= S(P+A) |,
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equalities for all the same z,p=P=r complex variables, where, by definition,
the M,,, set of points is the M set moved to the left on the 4 value, p—4=r [1,2,3].

Example 1.

A both

z=f(p)=f(p+A)-A)|,=g(s+4)

and

z=f(p)=f(p-AD+AD)|,,=h(r-A)

equalities are not the M equalities, (M :z= f(p)); z=g(s+4) is the M,, equali-

ty, z=h(r—A) is the M,

right

equality, (in the «left» and the «right» system of coordi-

nates); the M

e SEL Of points is the M set moved to the right on the 4 value.

Example 2.

We can consider a two equalities: the z= f(p) equation is the z= f(s—A4) equa-
tion, (we use s=p+A4eG,peG) in the «lefty system of co-ordinates, 4>0; the
z= f(p) equation is the z=h(r— 4) equation with the same z and »=p, (we use

z=f(r)._,=h(r—4)

for all p=r) in the «right» system of co-ordinates, s=p+4,p=r. We obtain

z=f(s)=h(r) for all the r+ A=seG,p=r values. The z= f(s) is the M,

s €qualities,
the z=h(r) is the M equality with the »+ 4=s association as in the «neighboring»
systems with the (-4,0) and (0,0) centers of co-ordinates, (instead of »+ 4= P- the
argument in the primary system of coordinates), [3]. The examples (and the theorem
1) are the first interesting fact of the article.

Example 3.

The methods of the first theme (related to new co-ordinates in the first section)
result in many other new surprising facts, for instance : the z=g(4-s) and
z= f(-A-p) with the same z =z, is the result of reflection of the M set of points of
the f(p)function in relation to the (-4/2,0) points in the primary system of co-

ordinates (with the p variable) and in the «left» system of co-ordinates with the

(-4,0) center, (with the s variable and the z = g(s)equation in the «left» system); (the
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(=A4/2,0) and (-4,0) coordinates we consider in the primary system with the (0,0)
center); but the z= f(-4- p) equation in the form
z=f(P-a)=g(P)|p_,=g(=5):z=g(=s)
(with the same z=z,) is not equal to the z=g(a-s) equation of the same reflec-

tion.

It is proved in the theorem 1, that a two different variables are possible to be
considered as one argument in the primary system of coordinates on the complex
plane for the z = f(p) function [3].

The second interesting fact we can obtain for the complex z=F (p)=F(p) x-

field in the theorem 2 too, where, by definition,
F(x+iy)= f(=x+1iy)
for all p=x+iy complex variables, peG. In the theorem 2 instead of the OX

axis we consider the 10X axis, and instead of the 10Y axis we consider the OY axis;
it is the second K2 system of coordinates for the fixed M set of points. For the fixed
M set of points in the K2 system of coordinates we get the two different equations,
(the theorem 2, [1,3]): the two

zox+iy:z=f(x+iy), p=x+iy,

z—iy+x:z=f(ix+y)

(with the same z, X, y) representations corresponds to the M set of points in the
same K2 system of coordinates; the first representation is the regular function, (the
formula of the first representation in K2 system is proved in the theorem 2), the sec-
ond representation is the x-field in relation to the f(-ip) function, (the diagonal-field
in the theorem 2).

1. New systems of coordinates.

Theorem 1.

As a result of the consideration of the s and » complex variables a two different

the p variables p=p, and p= p, take place for the same

M={(zf(p):peGlz=rf(p)}

set of points in the primary system of coordinates, p,—4=p, eG forall 4>0,
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PP, PEGTA<A,.

Proof.
The

z=f(p—A|,,=g(p)l,,=g(s)

equality takes place for all p>4,p=se[4,24]. In the equalities p is the first
version of the variable for the z= f(p) function in the primary system with the (0,0)
center for all the p=p, > 4, [3]. But, by definition, the z=g(s) equation of the M set
1s equivalent to the z= f(p)=g(s) equation of the same M set of points in the new
system of coordinates with the s variable, se[4,24],4>0 (we use

z=g(s)=f(p)

always, if s, p e G with the same end of the s, p vectors). We obtain, that p=p,
is the second version of the p argument in the primary system of coordinates, p=p,,
but p, <4, [3].

The theorem 1 is proved.

By definition, F.(p)= f(-x+iy) for all p=x+iy complex variables, peG,

G={p:|pl<4,},4,>0,

[1,2]. The z=F (p) function we will name the x-field in relation to f(p) func-
tion, p=x+iy,

F.(p)=f(x—iy)

we will name y-field in relation to f(p) function, p =x+iy. The

z=F;,(p)=f(y+ix) =u(y,x)+v(y,x)i

function we will name the diagonal-field in relation to the z= f(p) function,
p =x+iy, (diagonal-field relatively of the x =y diagonal). For the function we get

z=F;,(x+iy) =u(y,x) +v(y,x)i = f(y +ix),

F,(y+ix) = f(x+iy);x,y € (-90,0), p = x +iy.

The M equation in the primary system of coordinates is as z= f(x+iy),p e G, SO
as

z=F, (y+ix),y+ixeG [1-3].
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It is the equation of the z — x+iy representation in the primary system coordi-
nates. It is obvious,

flA(y+ix)) = f(—x+iy),y+ix G,

f(y+ix)=f(-i(—x+1iy)),y+ix € G,

and F, (p) 1s x-field in relation to f(-ip) function, we use

dia
f(y+ix)= f(-i(—x+1iy)),y+ixeG.
Theorem 2.
In the K2 system of coordinates the M equations is x-field in relation to the reg-
ular function z= f(-ip) in the K2 system of coordinates, and the same M set of
points is possible to be considered as regular z= f(p) function with point of view of
other mathematical facts in the same K2 system.
Proof.
If instead of the OX axis we consider the 10X axis, and instead of the 10Y axis
we consider the OY axis, by definition, we obtain the second K2 system of coordi-
nates. If on the coordinate axes in the primary system of coordinates we will change
the x,y variables by places, by definition, we obtain the third K3 system of coordi-
nates. The M set of points is fixed in all the system of coordinates, and the M equa-
tion in the K3 system of coordinates is
z=u(y,x) +v(y,x0)i = f(y+ix) = £, (p),
z=f(x+iy)=u+iv,
p=x+iyeqG.
To obtain the M equation in the K2 system we can use the
foizg=z—=>y+ix=()p
representation in K2 system of coordinates, if z,=z=f(x+iy), (the point
()p =x+iy in the primary system of coordinates, and (-)p =ix+y in the K2 system of
coordinates). We get, that the equation in the K2 system is

z=fo(y+ix), (z=fo(y+ix),

ifand only if z= f(x+iy) forall the p=x+iyeG).

By definition,
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z= fo(y+ix) = F;, (y +ix),

and

fo=F, zo=z—>y+ix=()p

representation in K2 system of coordinates is the diagonal-field in relation to
the z= f(p) function in the K2 system, (or the x-field in relation to the regular func-
tion z= f(—ip) in the K2 system of coordinates, not in the primary system of coordi-
nates) [1; 3].

We will prove the second fact of the theorem 2. The OY,10X axes of K2 system
are the result of rotation of the K3 system on the /2 angle and the change of the new
10X direction on opposite. As result the M equations in the K2 systems is some regu-
lar function!? We use, that the M equation in the K3 system is the z= f(y+ix) func-
tion (the diagonal-field), and

z=fU(y+iX)| = f(x+iy)= f(p)

in the K2 system of coordinates, [1; 3; 4].

2. Some indefinite graphs.

In the section we consider the y=x" equations for the new systems of coordi-
nates with a new scale.

By definition, L(n) is the y = x" graph in the primary

system of coordinates with the (0,0) center, and L(a,n) is the y=x"/a" graph in
the primary system of coordinates with the (0,0) center,

X, y,a € (—0,0),ne,3,...

The L, (a,n),L,,(n) graphs are the same graphs, but on the plane with the new
E =ae unit of scale; the ¢ vector is the primary unit of scale: ||e|=1 in the primary
system of coordinates.

Example 4.

We can use the

y=x"ay=ax"=(ax)"/a""

equality; the

ay=(ax)"/a""
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curve on the plane is the result of the both

L(a,n)o(x,y) > (ax,ay)e L, (a,n),
V(x,y) € L(a,n),

L(n)o(x,y) > (ax,ay) e L, (n),
V(x,y) € L(n),

ay=ax"=(ax)"/a""

representations. We use

Y=X"/a"",(X,Y)=(ax,ay)e L, (a,n)

in the first equality, and

y=x"(X,Y)=(ax,ay),(x,y) € L(n)

in the second equality, (it is equivalents to (X,Y)e L, (n)for all the same varia-
bles in the both equalities). We obtain the main expressions

Ly (a,n)=L,,(n),

where

L, (a,n):Y=X"/a"",

L, (n):Y=X",

for all the

(X,Y)=(ax,ay)

variables, (x,y) e L(n).

3. Conclusion

Is of interest to consider the results of the 1-2 sections from point of axioms of
geometry and applications to physics.

The results of the example 4, probably, it is possible to apply to proof of the
large theorem Ferma (Fermat).
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