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What are the problems in Newtonian world?

What was the problem solved with the theory of relativity?

Did the theory of relativity solve the right problem?

Did it create new problems?
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Newtonian world had no limits: Space was Euclidean until infinity, and velocities grew linearly 
as long as there was a constant force acting on an object
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... kinetic energy was the integrated force

(rectilinear  motion)
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Breakage of  linearity
In late 19th century the phase velocity of light was observed as being independent of the velocity of 
the observer’s frame – later on, the velocity of light was also confirmed as being the maximum 
velocity in space
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Breakage of  linearity
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Solution in special relativity: 
Redefinition of coordinate 
quantities
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1905

(rectilinear motion)

In late 19th century the phase velocity of light was observed as being independent of the velocity of 
the observer’s frame – later on, the velocity of light was also confirmed as being the maximum 
velocity in space

( )3 22

0

1
t

dt
m

β= −∫
Fv

Mathematics, Physics and Philosophy In the Interpretations of Relativity Theory, Budapest 4-6 September 2009 5



... kinetic energy was the integrated force

(rectilinear  motion)
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In late 19th century the phase velocity of light was observed as being independent of the velocity of 
the observer’s frame – later on, the velocity of light was also confirmed as being the maximum 
velocity in space

Solution in special relativity: 
Redefinition of coordinate 
quantities
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Breakage of  linearity

2' 1 β= −dt dt
2' 1 β= −dr dr

β =
v
c

1905

(rectilinear motion)

New postulates needed:

- Lorentz transformed coordinates

- constancy of the velocity of light

- relativity principle

In late 19th century the phase velocity of light was observed as being independent of the velocity of 
the observer’s frame – later on, the velocity of light was also confirmed as being the maximum 
velocity in space

Solution in special relativity: 
Redefinition of coordinate 
quantities
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Extension of  modified coordinates for describing gravitation

The velocity of free fall in Newtonian space 
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Equivalence principle: Inertial acceleration and gravitational acceleration are identical
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Schwarzschild solution of GR field equations: 

The velocity of free fall in Newtonian space 
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Equivalence principle: Inertial acceleration and gravitational acceleration are identical
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The velocity of free fall 
in Schwarzschild space: 
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The velocity of free fall 
in Schwarzschild space: 
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Orbital velocity
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Limit for stable orbits
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For demonstrating finiteness, modification of coordinate quantities may 
describe observations correctly – and in many cases it does – but it does not 
tell the physical reasons of finiteness, e.g. why is the velocity of light the 
maximum velocity in space?
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In his lectures on gravitation in early 1960’s Richard Feynman [1] stated:

“If now we compare the total gravitational energy GMΣ
2/R to the total rest energy of the universe, 

MΣ c2, lo and behold, we get the amazing result that GMΣ
2/R = MΣ c2, so that the total energy of 

the universe is zero  …  Why this should be so is one of the great mysteries — and therefore one of 
the important questions of physics”.

… and further [2]

“...One intriguing suggestion is that the universe has a structure analogous to that of a spherical 
surface  ...  It might be that our three-dimensional space is such a thing, a tridimensional surface 
of a four sphere …”
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In search of  a holistic view and fundamental physical limits …



In his lectures on gravitation in early 1960’s Richard Feynman [1] stated:

“If now we compare the total gravitational energy GMΣ
2/R to the total rest energy of the universe, 

MΣ c2, lo and behold, we get the amazing result that GMΣ
2/R = MΣ c2, so that the total energy of 

the universe is zero  …  Why this should be so is one of the great mysteries — and therefore one of 
the important questions of physics”.

… and further [2]

“...One intriguing suggestion is that the universe has a structure analogous to that of a spherical 
surface  ...  It might be that our three-dimensional space is such a thing, a tridimensional surface 
of a four sphere …”

.... which means closing of three dimensional space through a fourth dimension.
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In search of  a holistic view and fundamental physical limits …



Zero-energy balance in spherically closed space
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Zero-energy balance in spherically closed space:
The Dynamic Universe solution
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Zero-energy balance in spherically closed space:
The Dynamic Universe solution
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Zero-energy balance in spherically closed space:
The Dynamic Universe solution
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Free fall and orbital velocity
in Schwarzschild space: 
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Free fall and orbital velocity
in Schwarzschild space: 
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Free fall and orbital velocity
in DU space: 
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Free fall and orbital velocity
in Schwarzschild space: 

0

0.5

1

40 30 20 10 02
GMr
c

β

( )ff Newtonβ

( )ff Schwβ

M( )ff Newtonβ

( ) ( )2 1 2ff Schwdβ δ δ= ⋅ −

Limit for stable orbits

( )orb Schwβ

( )0ff δβ

M

Free fall and orbital velocity
in DU space: 

( )
1 2
1 3orb Schwd

δβ δ
δ

−
=

− ( ) ( )31orb DUβ δ δ= −

( ) ( )2 1 1 2ff DUβ δ δ δ= − −

Mathematics, Physics and Philosophy In the Interpretations of Relativity Theory, Budapest 4-6 September 2009 25

( )ff Schwβ

2

GM
rc

δ =


