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Abstract

In this paper, we propose a concept of vector complex function to prove that the whole world can
be reduced to a very simple function f(Z) = F + iG by introducing the knowledge of complex
function theories. We can also derive Maxwell equations through the differential and integral
analysis of the vector complex function.
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0 Introductions

If our space-time can be divided into real and virtual space-times, then we can construct the very
symmetrical Maxwell equations.m] On this basis. We can obtain a new interpretation of wave

function in quantum theories Bl and give another explanation of gravitation “

The complex function theory is used to deal with functions with imaginary numbers. In the
existing complex function theories, the real and imaginary parts of the function are scalar, but
the world we live in is three-dimensional. Therefore, if we introduce a vector complex function
that real and imaginary parts are three-dimensional, then we can now deal with the
three-dimensional space-time problems based on complex function theories.

In this paper, we prove that the Maxwell equations can be further simplified into a very simple
function f (Z) = F + iG by introducing the knowledge of complex function.
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1 Vector Complex and Hyper-symmetric

Space-time

1.1 Mathematical Analysis of Vector Complex Numbers

The vector complex number is a kind of complex number, which contains the real part and the
imaginary part. However, unlike the ordinary complex number, there is at least one of the real or
imaginary part of the vector complex is a vector.

Some laws of complex functions can be extended to vector complex numbers.

Common vector complex structure
Z=X+iY (D

Here we use the uppercase letters to represent vectors.

1. The four operations of the vector complex

Addition

Subtraction

2=7,—27, = — X)) +i(Y; = V) (3)
Multiplication

Since there are two different multiplications existed in vector operation, there will be also two
different multiplication methods existed in vector multiplication operations.

Dot product
7=27,"7Z,=X;" X, =Y ') +i(Xy- Y, + X+ Y) (4)

Dot product has nothing to do with the sequence of the two vectors.

Cross product
Z=Zl><ZZ=(XlXXZ_YlXY2)+1(Y1XX2+X1XY2) (5)



Division

Zy _ (X1 X24Y1-Yp)+i(X, Y1 - X1 Y2)
Z, XZ+Y2

Z= (6
1.2 The Function Representation of Hyper-symmetric

Space-time

There are two different spaces existed in hyper-symmetric space-time, which are three
dimensional real space X and three dimensional virtual space Y. All of these two spaces can be
measured by vectors. The physical quantities that generated in these two space-time are the
functions of these two vectors.

We use complex Z in formula (1) to represent the scale of two space-times. So we have

f(Z) = F(Z) + iG(Z) =F +iG @2

Here we use the general electric and magnetic field strength defined in paper [1] and [2]. That is

2 Derivation of Maxwell 's Equations

2.1 Derivation of Source-free Maxwell's equations

Maxwell Equations
Here are the commonly used differential operators
0y =V—iy— (8)

Here y=ct, represents the one dimensional time.

We assume that the relationships below are correct by considering the special relationships
between one dimensional time and three-dimensional space.

YyXF=F



Why we can make this assumption is because that this relationship is due to the fact that the
one-dimensional time dimension and the three-dimensional spatial dimension are two
independent dimensions. Which should have a multiplication method is consistent with the
known physical laws (that is, a physical quantity can be derived by time). It is assumed that this

consistency is manifested as a cross product. And the result is zero for dot product.
So for the function
f(Z)=F+iG (9)

We use cross product at the first
3G . oF
auxf(Z)—(VxF+5)+1(VxG—5) (10

If 9, X f(Z)=0, the electric and magnetic fields can reach at some stable status.

Then we have

VXF= 06
=%
VxG—aF
=%
As for dot product derivation
.0 . ) _
au-f(Z)—(V-F+y5 G)+1(V G- F)_o (11)
The conditions for 8, - f(Z) = 0
V-F=0
And
V-G=0

The above results are the source-free Maxwell’s equations.



2.2 Integration of functions

First, we will extend the Cauchy's integral to the surface integral.
In the complex function, the Cauchy integral forms are as follows

ff(z)dz =0

Now we extend it to the three dimension space. If there are no singular point (source free) in any

closed surface in three dimensional space, then we have
$f(Z2)-ds=0 (12>

To show formula (12), we can use

#f(Z)-dS=#F-dS+i#G-dS

We can obtain formula (12) after apply Gauss’s law to the real and imaginary parts respectively.
The formula that response to the Residue Theorem is

¢ f(Z)-dS = 2ni Y Resf(Z, ay) (13
Here we can the relationships between real and virtual space ), we have X = 1/Y

The result of formula (13) will be zero for the conditions of source free.

However, G has no singularity in limited X, while F has singularity in X=0.

So we have
g_fﬁG-dS=0 (14>
g_fﬁF-dS=Q (15)

On the other hand, F has no singularity in limited Y, while G has singularity in Y=0.

After we integral formula (10) and (11) , we can get

ff[auxf(Z)]-dS=ff[(VxF+g—§)+i(VxG_Z_§) dS=C

Here, Cis a constant.

1. if C =0, then we can use Stokes' theorem to obtain



_ 0

The equation from imaginary parts is

0
fo-a=2 [[reas
dy

Assume
Z = 21 + 22
Represents a closed surface which include a singularity X=0.

Then we have

[ Fas=ff peas— ] reas

Or

fLZF-dS=3€f; F-dS—leF-dS
While

jm(VxG)-dsz—ﬂm(VxG)-ds
So

3] 0 0 ]
.ﬁfG-(ﬂ:—.U F-dS=——_U F-dS=——# F-dS+—ﬂ F-dS
ay Mgy ay Js, ay Jls ay Js,

By combining with formula (15) , we have
$G-dl=—2Q+2 [ F-dS=1+=[f. F-dS (17)
oy oy 7’E1 oy 731

Here | is the general current intensity that is correspondence to the general current density that
was defined in paper [1][2].

And

I+—Q=0



So we can see that formulas  (14) ~ (17) are the Maxwell’s Equations in integral form.

2.if C#0 ,itwill be

ng-dl=Re(C)—%ﬂa-ds

It seems that even there is no change of G, the curl of F will always equal to a constant. It has no
clearly physical meaning. So we don’t consider this conditions.

3 Conclusions

From the above analysis, we can see that the use of the vector complex form of three
dimensional spaces, combined with the theoretical knowledge of complex function, we can use a
very simple form of function to represent the physical laws of the nature. It means that the
representation of the natural principles can be obtained in a more concise form.

Because the form of expression becomes briefer, it helps us to better see the hidden laws behind

the phenomena. Perhaps it can also help us to further solve the problems including where is the
origin of the charge according to this in-depth exploration,.
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