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Simple modelling of the problem

● Discrete time and space

● n cars (n=10)

● 2n sites ( 2n=20)

● max one car per site

� Deterministic parallel dynamics: 
Every iteration each car will move 
if next site is empty



The number of possible configurations is the number of combinations of n elements 
from a set of 2n.

The current (J) is defined as the number of cars free to move divided by the number of 
total sites.





The serial dynamics variation is an easier but equivalent way to define the model. 

It works as follows:

1. Select one site uniformly at random;                                           

2. If there’s a car, move it forward if the next site is empty.

In this case we are able to write the transition 

matrix that represents the probability to go from 

every configuration to every other.

This matrix is doubly Markov.

Same probability to observe each state i.e. the 

stationary measure is uniform.

Serial dynamics variation
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Since every configuration is equally probable, the current is simply the product

of the two (independent) probabilities of having a site occupied by a car and the

next one empty.

Stationary current





Particle-hole symmetry

In the simple case of the

deterministic parallel dynamics we

observe that a particular symmetry

is always conserved:

if a site is empty the site at the

opposite side of the ring is

occupied and viceversa.



Numerical simulation



Open questions

1- Does a critical value exist for the 
blockage intensity ε?

2- What’s the nature of the plateau of J(ε) 
around ε=0?

3- Will some symmetry be conserved 
with more traffic lights?



Conclusions


