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Abstract

This paper research is the first part of the scientific theory that seeks to unify
the sciences of physics with the minimal number of mathematical formulas as
possible. We will prove that all equations of forces in nature can be concised
in two mathematical formulas, no difference between gravitational or electric-
al forces or any other type of Types of conventional forces, and through the
equivalence of the concepts of matrix and vector, in this theory we will be
linking the four-dimensional forces equations with the classical physics as an
introduction to connect the rest of the physical sciences.

Keywords
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1. Introduction

Numerous of recent books in physics discourse the summarizing of Maxwell’s
four equations into two equations, without addressing the possibility to general-
ize this concept to the rest of the forces, and work to link them with classical
physics, which is the goal of publishing this research.

Whereas we cannot link all the physical sciences in one theory, unless the base
upon which this theory was built represents a good and common ground for all
of these sciences, So at the beginning will get to know some mathematical con-
cepts (for example the relationship between the matrix and the vector) in a new
and concise manner, with the remarks that we will deliberately ignore some
proofs and details of those concepts to shorten the pages of this research that will
exceed tens of pages.

In this part of the theory we will prove that all equations of force in nature
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belong basically to two basic mathematical formulas, on the Figure cxF and
c¢-F, including Lagrange equation, which will we address in the coming re-
search, and the results obtained in this research will be applied only to the elec-
trical and magnetic forces, with no other ones, since these forces are the most
prominent in the books of physics.

In the next parts we will explore the possibility of combining the theories of
General Relativity and Quantum Mechanics with this theory in the minimal
mathematical relationships as possible.

However, the purpose of publishing this paper can be summarized as follows

1) Introducing new mathematical ideas and concepts which will help to unify
physics;

2) Unification of the physical sciences with as few equations as possible (in
this part, most of the forces known as only two forms);

3) Linking modern physical science with ancient physics without resorting to any

hypotheses (such as the stability of the speed of light in the theory of relativity).

2. Basic Notions
2.1. A.E Filed

In this paper, the space R"™" 1is called A.E space in n-dimensional with
m-index filed, in this case. We suppose that the m-index filed vector F in
R"" is defined by

ij---m

F=F,

ij--m

where
v/ is a complex orthogonal unit, that is defined by setting

ij--m m

i el xel x-xe

0l -1 . . 0 .1 g
e,e,--,e" areunitvectorsinthe x ,x,---,x" directions.
In general, the space of two vectors C € R™" and F eR"” is defined as

R™™* in n-dimensional with m, p mix-filed.

2.2. Theory

“The cross product of a set of vectors in any specified space equal to the Deter-
minant of these vectors”
It mean that if

Alzal,/ej,AQ:azyjej,---,A,.:al.L/.ej with i=1,2,---,m;j=0,1,2,---,n. And,

D=AxA,x---xA,,then

& € e’

Ay Ay a,,
D= ayo Gy, a,
am ,0 am Al am N
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2.3. Determinants and Dual Determinants

2.3.1. The Main Determinant
The main determinant of (2 + 1) x (22) matrix has been defined. Denote by
Fo. the sub determinant of the (m22) x (im) matrix obtained from D by delet-

ing the first row and choosing the i,7,-:-,i -columns. Then, the main determi-

nant of matrix denote as

_ 01---m Qyip iy, n—m+l,--n
detD—F})l---mv +“.+Eli2---imvlz +.“+F;1—m+l,---,n
where
nz: the number of the vectors in the group;
i,i,-+,i, —the numbers of columns which has been chosen.
viliZ'”im _ eil % eiz N ei’"
2.3.2. The Dual Determinant of Matrix Denote as
n_ - 0l---m - iiy- iy, - n—m+l,--,n
dualdet D =F, v ot F V! te ot Y

and the dual sub determinant F define by equation,

F;'lizmim = Fm+1,m+2,m,n

(2.1)

where
m+1,m+2,---,n —the numbers of columns which has not been chosen.
hiy-+i, or m+1,m+2,---,n denotes the cyclic permutation symmetry.

Let, A=ay e’ +ae' +a,e’ +ae’: B=he’ +be' +be’ +be’,and F=AxB,
Then

F=detD=|a, a a, a
by b b, b
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Thus,
. 01 02 03 12 13 B
F=Fy +Fyv " +Fyw  + Ry  +Fyv  + ™ =Fpy
N a, a,
where, FW— b b —(aﬂby—aybﬂ).
TR

» For example:
let, A=5e"+7¢' =2¢* +13¢°: B =3e" —11e' +9¢* +17¢°.

Then, from above equation we get

el e 8 e

AxB=|5 7 -2 13
3 -11 9 17

=-76v" +51v" +46v” +41v'2 + 2620 —151v>
The magnitude or length of the vector AxB in R** is defined as

| Ax B| = \(~76)" +(51)" +(46)" +(41)" +(262) +(~151)’ =321.8991
From dot product, we get
A-B =|A||B|cosa : |A><B| =|A||B|sina . Thus

A-B 141

4[[B]~ 2474500

| Ax B|=|A||B|sina =+/247+/500 (0.91598) = 321.8991

=0.401223

CoOSax =

The last equation equals the length of the vector in R*?.
2.3.3. Calculate the Dual to F B
From (2.1), we can define the dual vector F by equation

R i o 02 03 2 13 23
F_F;/v =Fy =Fw Ry +Fve + Fv —Fpv  + Fy

3. Vector Properties in R**
3.1. Conversion to Matrix Form Property

3.1.1.Let F Be Any Vectorin R*?,It Can Be Written as the Main
Matrix F, inthe Form

(ﬁ)EFﬂy,where
Fy Fy Fy Ky
o | B0 B Ra R
TRy, By By By
F, F F, F;

3.1.2. The Dual Vector F , It Can Be Written as the Dual Matrix Fw in

the Form

(F)=F,, =F,;. then
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13 30 22 01

3.2. The Mix Product Property

3.2.1. The Mix Cross-Product of Two Vectors C e R*' and F eR*? Is

Defined by Setting
CxF=—(C'F,)e" (3.1)
By Fo By By
CyFW =(co cl cz C3) Flo FII Fiz Flz
By Iy By By
By By By, By

COE)O +‘71Flo +02F20 +C3F30
COE)l +chll +‘32F21 +03F31
COE)z +ClFlz +Czez +63Faz
COEB +ch13 +02F23 +C3F33

3.2.2. The Mix Dot-Product of Two Vectors C e R*' and F eR*? Is
Defined by Setting

C.F=CxF=CxAxB (3.2)

where, F = AxB.
From (2.1), we therefore get

CXF:—(Cyl?W)e” :—(Cprl)e” (3.3)
Fy Fy F K
F, F, F. F
C’FM =(c0 ¢ ¢ C3) 1732 F“ F03 on
13 30 22 01
Fy Ky F, Fy

CoF + ¢ Fy + 6, Fy + 63 F
CoFy + o Fy + 6, By + ¢ f,
CoFy o Fyy + 6, By + 6B
CoFy + ¢ Fy + ¢, Fyy + ¢ Fy

» Now in the example at hand, we have

Fy Fy Fy Fy) (0 =76 51 46
o _|Fo Fi Fy Ey| |76 0 41 262
" on F21 F22 Fz3 =51 -4l 0 -I151
F, F, F, F,) (-46 —262 151 0
F, FE, E, F, 0 -151 -262 41
- F, B Fy B 151 0 46 —51
e Fi3 F30 Fzz En B 262 46 0 -76
F21 E)z Eo F33 —41 51 76 0
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Let, V =4e" +9¢' +23¢° +4e’.
Then, the cross-product of two vectors ¥ and F is defined as
0 -76 51 46
76 0 41 262
-51 -41 0 -151 0]
-46 -262 151 0
=(673 2295 -1177 931)

V'F ——(4 9 23 4)

uy

On the other hand, we have from vector relations the equation
VxF=Vx(AxB)=A(V-B)-B(V-A)
=(5e" +7¢' —2¢* +13¢’)(89) —(3¢* ~11e' +9¢” +17¢7)(188)
=673¢" +2295¢' —1177¢* +931¢’
Here the last vector equals the Equation (1).
The dot-product of ¥ and F is defined as

0 -151 262 41
151 0 46 51

262 -46 0 76 (I1)
-41 51 760

=(7221 -1458 -330 —2043)

V'F,=—(4 9 23 4)

From (3.2), we therefore get

eo el ez 63
V.EeCxaxp-|? 9 B 4
7 213

3 -11 9 17

=7221e" —1458¢' —330e” —2043¢’

Here the new vector appearing on the right-hand side equals the Equation (II).

4. The Force Equations on A.E Filed

On A.E filed, there are only two types of forces namely cross and dot forces

4.1. Calculate the Cross Force Fross

Let F be 4-force in the form

Cross
F,_ . =vxF where F =mw
Therefore
vxF=vxmw=Pxw as
w=wy, P=mv,=pe, i,j=0,1,2,3
Then
F _PX'L(_./ _ x 0i Jk\ _ 0i Jk (4 1)
= =px|wy +w v )= pxwe vy + pxw,v .

cross

According to the three-orthogonal vectors €, €, € we can rewrite the field
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vectors as
w =0 =o, i, j,k=1,2,3 (4.2)
Now consider the equations
o= and w,=a, i=1,2,3 (4.3)
Thus, the Equation (4.1) becomes
F=px(e'x®)+pxa
we therefore get

F..=(p@)e’-p@+pxo (4.4)

Cross

4.2. Calculate the Dot Force Fyot
Let F,, be4-Forcein the form
F,, =v F
From Equation (3.2) we have
v-ﬁ:vxﬁ:vxmz?/szﬁ)
where
1?: mz?), W= 'LT/ijv"j, P= pl.ei with i, j=0,1,2,3

Using the three-orthogonal vectors €', &, € we can rewrite the transformation
in Equation (4.2) and Equation (4.3) as

Wy =0, Wy, = 0,1, j,k=1,2,3

then we obtain

Woy Wy Wiy Wy 0 o W,

= [ Wn Wi Wo Wy || O 0 o -o
Tl wy wy wy, Wy, -0, -0, 0 2]
Wy Wep Wy Wi -0, ©, -0 0

Thus

Fo==(py P P Py) o B 0 &
—0, @ - 0
= —{—(0+pla)1 + Do, + pywy )€’ +(pow, +0— p,d, + p,@, ) €'
+(py@, + p@, +0— p,@,) € +( pyo, — p,@d, + p,®, +0)e3}
= —{—(p,a)1 + 0, + Py ) ¢ + (e + 0,8 + w0’ ) p,
(1.8~ P, )e' ~(pB,~ P, )€ +(p@,— 2.0, ) €’ |}
For the orthogonal unit vectors €, &, € the last equation becomes

Fdot=(p-a))eo—pow+p><5 (4.5)
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where

o=0c,0=we withi=1,2,3

» Let in our example

P=4¢"+9¢' +23e> +4¢’ : W=AxB
Then
p’=4e", p=9e' +23¢’ +4¢
o =-151e' —262¢” +41¢°
@ =-76¢" +51¢" +46¢°
thus from Equation (4.4) and Equation (4.5) we get
F. . =vxF=(p-@)e -pd+pxw

=673¢" +2295¢' —1177¢* +931¢°
F,

W=V F=(po)-po+pxa

=-7221¢’ +1458¢' +330e” +2043¢’
The last two equations equals the Equation (I) and the Equation (II).
5. The Relationships between the Force Equations on A.E
Filed and the Conventional Force
5.1. Calculate the Conventional Ordinary Force
The 4-momentum P of a particle of mass m, at position r={t,7} moving at

velocity V = dr can be written as
dr
d{z,7} ( dr dr
0

P=mV =my———=my| —,—
dr dr

dr j:mo(CWV)=(mC=m")=(po,p)

The 3-velocity vof the particle is defined by v = ;l_r =ve +@xF,then
T

p=mv =mye' +m(wx7) = (p; + p,)e’
where @ is called an angular velocity vector of the rotating system,

1
wz%(VxF)

J2 is the 4-momentum of the coordinate system itself, p = (2, jo")

Thus
oP _dp, dp 9dmc ;
E—w‘FE—?e +(6tpi+6t]ai)e +wxp
. omc )
(0,p;)et = 0, P — Feo - (atpi)e‘ —WXp
amc

Now, we can rewrite last equation as the following

F'=f°+F+pxo (5.1)
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where
F’:a_p;fg =_6mceo
ot ot

F = (0.P, — 0,0, )€ (5.2)

5.2. Comparison to Cross Force
If the Equation (5.1) is equivalent to the cross force equations in (4.4), we shall

have
(5.3)

F:_poa_)a fa :(p'a_))eo

6. Some Special Results

6.1. Covariant Conventional Force

we have F'=F,_,thus

From comparison above,
F’ = a—p =Pxw
ot

= Fﬂ}’v}, (6. 1)

F' =—Pw, _=w,_ P’

H 772 uy

6.2. The Value of the Component f°

From Equation (5.3) then,
( _j (6.2)

1 =(p@) = (pF)=-{ - F

6.3. The Equation of 4-Angular Velocity w
Return above we have in the three-dimensional space
. 1 _
urjkvszwzﬁ(Vx[a), jk=1,23

So, in the four-dimensional space time we Consider the w and ® compo-

nents are given by 7 = 1 (Vx @V bold line, ¢ = 1 Vxp)V normal line,
m m

where V = (i,VJ.
0.

o
For E M case, Let A4 is the vector potential and g = gA [1] then we get

1 _4q _ 4z

w=—(Vxp)=—(VxA)=—B (6.3.1)
m m m
1

w=-—Uxp=Luxa=1p (6.3.2)

m m m

6.4. The Value of po
The sub determinant of angular velocity w,, is defined by

1 .
wo; = E(aopi —0p,) =123
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From Equation (5.3) and Equation (4.3) we then get
F = —py@ = —pywy; e = —C(aoﬁi - ai]ao) el = _(atlai - Cai]%) el
which is equivalent to Equation (5.2).
_(at]?i - Caiﬁ’o) = (ath’ - at]f’i)
c0ip, = 0Py = —0,0

0

[30:_?

where @ is scalar potential energy, so we can write the 4-coordinate momentum

P as,
P=(py2) = (—%ﬁi)

For 4-vector potential A, we get [2]

A=(4)=(-2.4)

? )
6.5. Calculate the Dual to F’
We suppose that the dual force F' is defined by Equation (4.5) as the following
F=f'+F+pxd (6.4)
where

F'=F foz(p-a))eo,F:—poa)

dot >

7. Conclusion

In A.E space, all force equations [3] (e.g. Coriolis Force, Lorentz force, ordinary
force, Maxwell’s Equations and others) are elegantly represented by two simple

equations

F, . =cxF,F, =c-F where F =mi,c=vorV

Cross

8. Discussion
8.1. E M Field Tenors

Using the transformation in Equation (4.2) and Equation (4.3), we obtain

Woo Wor Wor W3 0 o W, @

Wy Wy Wy Wiy —0 0 w;  —w,
Wy = ==

Wy Wy Wy Wny -0, —o; 0 2

Wiy Wi Wy Wiy -0, o, -o 0

The Equation (6.3.1) and Equation (6.3.2) follow that

q q
Wy :;Bw -0 :(w)i :;Bi

By assuming that F =gE , then from Equation (5.3) we get

DOI: 10.4236/jhepgc.2018.43031 538 Journal of High Energy Physics, Gravitation and Cosmology


https://doi.org/10.4236/jhepgc.2018.43031

A. K. Abou Layla

y=——F=-""1,i=123
Po mc
and so on. The overall result is [2]
o L B _E
c c c
E
?‘ 0 B, -B,
B/l7: E
-+ -B, 0 B
c
E
= B -B 0
c

0 -B -B, -B
E E
B, 0 = =
c c
E,= B, _B 0 5
c c
E E
B, = —-—L 0
c c

8.2. Lorentz Force Law [4]

8.2.1. The First Force Equations on A.E Filed
Without the component f*, the Equation (5.1) becomes

F'=Px®=F+pxo
to get the first E M Lorentz force law. Let

éanda)le

m

F'=qE':F=qE:i=

3 |

It follows that

qE’:pxiB:qE+mvxiB
m m
E'=VxB=E+vxB

8.2.2. The Second Force Equations on A.E Filed
Without the component f*, the the Equation (6.4) becomes

F'=Pxw=F+px®

to get the second E M Lorentz force law. Let

1 1
F'=qgH'=¢q—B' :F=qH=q—B

0 Hy
w=Lp =160E and @="LD :ieOE
m m m m

It follows that
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1 = 1
q—B'szxieoE:q—B+mvxieoE
Ho m Hy m
B=YxE=p+ xE
c c

8.3. The 4-Field Equations in Tensor Notation [2]
According to the equations above, we can define 4-Maxwell’s Equations by sup-
pose that

c=V,F=¢qB,B=VxA

8.3.1. The Inhomogeneous E M Maxwell’s Equations
By vector triple product we have

cxF=VxqB=qVx(VxA)=q(V-A)V-q(V-V)A=—qV’A=qJ =qJ
But
VxgB= —q(&"Bm)e’ , therefore
0 i
0"B,=-J, <0 B,;+0B,=J,

8.3.2. The Homogeneous Equations

Hy

C-F:Vf‘:VxI?:—(@yf )e”

From Equation (3.3) thus
V-ﬁz—(@ F )e" =—q(6 B )e",but

T pA Y pA
V-F=V-gB=qV-(VxA)=q(VxVxA)=0, then
0,B,=0<0B,+0,B,, +0,B,

v pA

Acknowledgements

I have named the new space in this paper as A.E (Abou Layla-Erdogan’s) as an
expression of my thanks and appreciation for the Turkish President’s humanita-
rian attitudes towards my people and appreciation for my Turkish friends that

supported me during my high study in Turkey.

References

[1] Abou Layla, A.K. (2017) Calclation the Exact Value of Gravitational Constant. LAP
LAMBERT Academic Publishing.
https://www.amazon.com/dp/3330337257/ref=cm_sw_r_fa_dp_U_-DfZAbIWVV8QK

[2] Blau, M. (2017) Lecture Notes on General Relativity.
http://www.blau.itp.unibe.ch/newlecturesGR.pdf

[3] Abou Layla, A.K. (2017) Symmetry in Equations of Motion between the Atomic and
Astronomical Models. Journal of High Energy Physics, Gravitation and Cosmology,
3, 328-338. http://www.scirp.org/journal/PaperDownload.aspx?paperID=75700
https://doi.org/10.4236/jhepgc.2017.32028

[4] Wikipedia. Lorentz force. https://en.wikipedia.org/wiki/Lorentz_force

DOI: 10.4236/jhepgc.2018.43031

540 Journal of High Energy Physics, Gravitation and Cosmology


https://doi.org/10.4236/jhepgc.2018.43031
https://www.amazon.com/dp/3330337257/ref=cm_sw_r_fa_dp_U_-DfZAb9WVV8QK
http://www.blau.itp.unibe.ch/newlecturesGR.pdf
http://www.scirp.org/journal/PaperDownload.aspx?paperID=75700
https://doi.org/10.4236/jhepgc.2017.32028
https://en.wikipedia.org/wiki/Lorentz_force

	Old Mechanics, Gravity, Electromagnetics and Relativity in One Theory: Part I
	Abstract
	Keywords
	1. Introduction
	2. Basic Notions
	2.1. A.E Filed
	2.2. Theory
	2.3. Determinants and Dual Determinants
	2.3.1. The Main Determinant
	2.3.2. The Dual Determinant of Matrix Denote as
	2.3.3. Calculate the Dual to 


	3. Vector Properties in 
	3.1. Conversion to Matrix Form Property
	3.1.1. Let  Be Any Vector in , It Can Be Written as the Main Matrix  in the Form
	3.1.2. The Dual Vector , It Can Be Written as the Dual Matrix  in the Form

	3.2. The Mix Product Property
	3.2.1. The Mix Cross-Product of Two Vectors  and  Is Defined by Setting
	3.2.2. The Mix Dot-Product of Two Vectors  and  Is Defined by Setting


	4. The Force Equations on A.E Filed
	4.1. Calculate the Cross Force Fcross
	4.2. Calculate the Dot Force Fdot

	5. The Relationships between the Force Equations on A.E Filed and the Conventional Force
	5.1. Calculate the Conventional Ordinary Force
	5.2. Comparison to Cross Force

	6. Some Special Results
	6.1. Covariant Conventional Force
	6.2. The Value of the Component fo
	6.3. The Equation of 4-Angular Velocity 
	6.4. The Value of թ0
	6.5. Calculate the Dual to F'

	7. Conclusion
	8. Discussion
	8.1. E M Field Tenors
	8.2. Lorentz Force Law [4]
	8.2.1. The First Force Equations on A.E Filed
	8.2.2. The Second Force Equations on A.E Filed

	8.3. The 4-Field Equations in Tensor Notation [2]
	8.3.1. The Inhomogeneous E M Maxwell’s Equations
	8.3.2. The Homogeneous Equations


	Acknowledgements
	References

