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Voler model is an important basic model in statistical physics. In recent years, it has been more and more used 1o
describe the process of opinion formation in sociophysics. In real complex systems, the interactive network of individuals
is dynamically adjusted, and the evolving network topology and individual behaviors affect cach other. Thercfore, we
propose a linking dynamics 1o describe the coevolution of network topology and individual behaviors in this paper, and |(- —)|
siudy the voler model on the adaptive network. We theoretically analyze the properties of the voter model, including
consensus probability and time. The evolution of opinions on dynamic networks is further analyzed from the perspective

of evolutionary game. Finally, a casc study of real data is shown to verify the effectivencss of the theory.

Keywords: statistical physics, opinion dynamics, evolutionary game theory, complex systems
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1. Introduction

The models of statistical physics have been successfully
used to understand complex systems and collective social phe-
nomena, such as the emergence of cooperation, the formation
of opinions, and the spread of information or discases, mo
tivated by the fact that statistical physics can describe how
global complex properties arise from purely local rules.!" !
Using the concepts of nonlinear dynamics, critical phenom-
ena, and phase transitions, statistical physics attempts to grasp
the basic characteristics of emergent social behavior by con-
sidering some simple rules.

Voter model ™ is an important and concise statistical
physics model. It describes the evolution to consensus in

DOI: 10.1088/1674-1056/ac43b4

The main reason why voler model has attracted exien

sive altention is that from the theoretical point of view of

statistical physics, voter dynamics is one of the few stochas-
tic many-body systems that are solvable in any dimension.
Therefore, it can be used as a benchmark for the simulation
or perturbation solution of more complex models. In addi-
tion, its properties are also helpful to understand other spin
systems, such as Ising model and spin glasses.!!! Secondly,
it has a wide range of interdisciplinary applications. Voter
models and more complex variants of voter models, such as
Axelrod’s model, 1" have been found o have many applica
tions in the emergent phenomena of collective organizations
in chemistry, population dynamics, evolutionary biology, and
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1. Introduction

The models of statistical physics have been successfully
used to understand complex systems and collective social phe-
nomena, such as the emergence of cooperation, the formation
of opinions, and the spread of information or discases, mo
tivated by the fact that statistical physics can describe how
global complex properties arise from purely local rules.!" !
Using the concepts of nonlinear dynamics, critical phenom-
ena, and phase transitions, statistical physics attempts to grasp
the basic characteristics of emergent social behavior by con-
sidering some simple rules.

Voter model ™ is an important and concise statistical
physics model. It describes the evolution to consensus in

The main reason why voler model has attracted exten

sive attention is that from the theoretical point of view of

statistical physics, voter dynamics is one of the few stochas-
tic many-body systems that are solvable in any dimension.
Therefore, it can be used as a benchmark for the simulation
or perturbation solution of more complex models. In addi-
tion, its properties are also helpful to understand other spin
systems, such as Ising model and spin glasses.!!! Secondly,
it has a wide range of interdisciplinary applications. Voter
models and more complex variants of voter models, such as
Axclrod’s model, " have been found to have many applica
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