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ABSTRACT: In this paper we prove that inertial forces which exist in non inertial
systems of reference are just gravitational forces. Thus the Equivalence Principle is a
consequence of this model.

1.INTRODUCTION.

It is known that inertial forces only exist in non inertial systems of reference. They were
discovered from very long time ago but their nature was unclear. Main viewpoints of inertial
forces are as follows [1,2,3,4,5]:

Newton’s viewpoint: we see clearly Newton’s viewpoint of inertial forces by means of his
discussion of the rotation of water basin. Newton believed that inertial forces only existed in
systems which were accelerated with respect to his absolute space.

Mach’s viewpoint: Mach opposed Newton’s viewpoint of the absolute space and believed
that inertial forces only existed when systems were accelerated with respect to all matters of
universe. He thought that inertial forces were just gravitational forces caused by all distance
matter but did not point out by which way they acted on.

Einstein’s viewpoint: Einstein recognized that inertial force field was equivalent with
gravitational force field by the Equivalence Principle.

In this model we shall point out that inertial forces are just gravitational forces.

2. QUASI-EQUIPOTENTIAL SPACE.

We consider a space region in which only consists of gravitational charges with the same
signs, say , positive sign. Static gravitational potential generated by all gravitational charges of
this region at a point M is :

Gm
0 (M) =Y~
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Where r; is distance from mg; to M. Because this region’s all gravitational charges have the
same signs , so that @g(M) # 0.

If this region ‘s gravitational charges are distributed homogeneous and isotropic , we can
believe that ¢4(M)= constant in this region. Our observed universe can be considered as a
quasi-equipotential space with the background gravitational potential @g(M)= constant, due to
recent observations point out that it is flat[6,7,8,9].

3. AN APPROACH TO NATURE OF INERTIAL FORCES.

The background gravitational potential of our observed universe is @g= constant.
An observer A is fixed with respect to our universe ,the gravitational potentials in his
system are :

¢g2¢go
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An different observer B stands in a system which moves with velocity V with respect to
A on X- direction ( V is measured by A ). Gravitational potentials in system of B, following
the Lorentz ‘s transformation , are :

\ p
9, = —
1-p
B<A'gx: V2 ¢)g0

from above formulas, we have :
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If Bis fixed or moves uniformly in a straight line with respect to A , we have :
'l ’ ' a;ig'

E',=-grad'p, '+ e =0

B',=curl’'d,'=0

because V does not depend on t .

If B is accelerated with respect to A i.e. :v = at — .V, = 0 we have :
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Thus A becomes :
2.2
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Then we account B:
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From (1),(6),(9), we have'
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(10) becomes:
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We also have:

B, =0 dueto 4, is independent with respect to x’,y’,z’.

E' gng

At zero order of v¥/c*, we have : £ o = ( c 5 )

Gravitational force acts on a particle with gravitational charge m, in system B is:

gng
Fox = —( ym.a
This force just is inertial force in system B when we recognize that :
¢g0

_( —)m,a —_m.a

m.
Or — = _(0_5,20

m, c

. m.
From experiments , we have : — =1 so (D—é;) =-1.
m c

Thus gravitational field exists in non inertial systems of reference is :
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Where a is acceleration of system.

4.DISCUSIONS

From above results we find that Newton, Mach and Einstein‘s viewpoints of inertial forces
are satisfied in this model.

Firstly, in this model inertial forces ( uniform gravitational forces) exist only in systems
which are accelerated with respect to “the background gravitational potential font” of universe
(@go. Whether this font is just “the absolute space of Newton”! However the background font is
not actually absolute but vanishes if all matters do not exist.

Secondly, in this model inertial forces are just uniform gravitational forces which are
caused by all matter of universe by means of the background font @g. This satisfies Mach ‘s
viewpoint and it also points out way that all matters of universe cause inertial forces.

Finally, in this model inertial forces field are just uniform gravitational field as Einstein’s
the principle of equivalence. However in this model inertial forces also vanish at infinite when
the background font vanishes. This uniform gravitational field is not equivalent to central
gravitational field by tidal forces so that the principle of equivalence holds only for small
regions of space. We also find that when the system of frame moves with velocity approaching
¢, inertial forces will be infinite.
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MOT TIEP CAN PEN NGUYEN LY TUONG DUONG VA BAN CHAT CUA
CAC LUC QUAN TINH

Vé Vin On
Khoa Vat Ly-DPai Hoc Khoa Hoc Ty Nhién - PHQG-HCM

TOM TAT : Trong bai bdo nay ching t6i ching minh rang cdc e quan tinh ton tai
trong cdac hé qui chiéu phi quan tinh chinh la cac lyc hap dan.Nhw vay nguyén ly twong duwong
la mot hé qua cia mo hinh nay.
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