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Abstract. In this paper, we propose a simple model for traffic dynamics on networks.

For both homogeneous and heterogeneous networks, there exists a phase transition from

free phase to congested phase. The value of the transition point can be considered as a

measure of network’s communication ability, which is significantly affected by the topology

of the network. It scales as
√

N in a square lattice, while varies slightly with N in scale-free

network when N is not very large, where N denotes the number of nodes. The simulation

results agree with the theoretical estimation qualitatively.
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1 Introduction

Many social, biological and communication systems can be properly described
as complex networks with nodes representing individuals or organizations and
edges mimicking the interactions among them [1-3]. One of the ultimate goals
of the current studies on topological structures of networks is to understand
and explain the working mechanism of systems built upon those networks: for
instance, to understand how the topology of the Internet affects the spread
of computer viruses [4-6], how the structure of power grids or traffic networks
affects the cascading behavior [7-9], how the connecting pattern of the World
Wide Web affects Web surfing and search engines [10-11], and so on.

We focus on the traffic dynamics on complex networks, which can be
applied everywhere, especially the vehicle flow problems on networks of roads
and the information flow dynamics on interconnected computer networks.

There have been previous studies on understanding and controlling traffic
congestions on networks, with a basic assumption that the network has a
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