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Abstract

The theory of relativity is one of the most important theories that appeared during
the 2" century and in the history of physics, discovered by Einstein 1905 as an alternative
of Newton theory for space and time to solve the problems of the theory
electromagnetism in general and light in particular . In this work we expose the
geometrical structure of the relativity theory. We start by a short review of the main
principles of this theory , we derive Lorentz transformations, give their geometrical
representation and discuss their most important consequences, namely length
contraction, time dilation and the absence of simultaneity. We show how the relativity
theory unifies the three space dimensions with time in a single geometrical entity of
four dimension called " Minkowski space". We study with some detail the algebraic
structure of Lorentz transformations and their classifications. We finally give a short
exposition of relativistic mechanics and Maxwell equations, where we show how it is
possible to reformulate classical mechanics and rewrite it using the language of
Minkowski space and make it compatible with the principle of relativity , we also show
how Maxwell equations are found to be automatically compatible with relativity and that
Minkowski space or the four dimensional space-time language is the natural
mathematical language to formulate Maxwell equations and electromagnetism.
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