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Ernst Mach

(1938-1916)

1.

2.

All physical reference frames must be connected

with bodies and should be physically equivalent
3.

Gottfried 

Leibniz     

(1646-1716)

Space is relative and must be thought

of as a set of relationships between 

material objects.

0.

Absolute space is absurd because it

is unobservable

Our principles of mechanics are experimental

knowledge concerning relative positions and

motions of bodies 

Philosophical Principles of Relativity



GENERAL RELATIVITY

ÅIn 1897 J. Larmor proved the invariance of free Maxwell 

equations using coordinates and fields  transformations

ÅIn 1904 H. Lorentz used this transformations for proving the 
invariance of Maxwell equations with sources (he made a 
mistake).
ÅIn 1905 A. Einstein and H. Poincare  have published the correct 
proof. 
ÅH. Poincare and A. Einstein have named these transformations  
as Lorentz transformations .

Hendrik 

Lorentz 

(1853-1928)

Henri Poincare

(1854-1912)
Joseph Larmor

(1857-1942)

Generalization of the Galilei-Newton 

Transformations 
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GENERAL RELATIVITY

The Minkowski Metric :

Å The Laws of Physics are the same for all inertial Observers (frames of constant velocity)

Å The speed of light, c, is a constant for all inertial Observers

Ą Events are characterized by 4 coordinates (ct,x,y,z)

Ą Length Contraction, Time Dilation, Mass increase

Ą Space and Time are linked

PThe notion of SPACE- TIME

ds

(dx2+dy2 +dz2)1/2

cdt

 

ds2=c2dt2-(dx2+dy2+dz2)

 

ds2=c2dt2-dr2+r 2dq2+r 2Sin2qdf2[ ]

Hermann MinkowskiA

B

(1864-1909)(1905)

.3,2,1,0,
2

2

== iF
ds

xd
m i

i

Special Relativity is the First Generalization 
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The leaderRelativistic equations of motion


