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The Universe is a 
dynamical system 



Modeling the Universe 

Basic assumption –  
the laws of physics and  
mathematics hold  
everywhere in the Universe  



Cosmological 
Copernican Principle 

The Milky Way is just a normal 
galaxy and it does not occupy a 

preferred position in the 
Universe  



Bold assumption: 

on a sufficiently large scale  
  

the Universe is 
  

homogeneous and isotropicc 



R(t) – scale factor 



How to determine R(t) ? 

First attempt –  
Newtonian dynamics 













Pythagoras 
570 – 495 BC 

𝑎2 + 𝑏2 =  𝑐2 



Geometry of space 

     Euclid 
~ 304 -282 BC     



René 
Descartes 
1596 - 1650 



Cartesian coordinates 














