Accepted Manuscript

Stochastic Dynamics of Division of Labor Games in Finite Populations

Chunyan Zhang, Qiaoyu Li, Zimin Xu, Jianlei Zhang

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

Please cite this article as: Chunyan Zhang, Qiaoyu Li, Zimin Xu, Jianlei Zhang, Stochastic Dynam-
ics of Division of Labor Games in Finite Populations, Knowledge-Based Systems (2018), doi:

S0950-7051(18)30208-9
10.1016/j.knosys.2018.04.036
KNOSYS 4318

Knowledge-Based Systems

18 October 2017
27 April 2018
28 April 2018

10.1016/j.knosys.2018.04.036

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and

all legal disclaimers that apply to the journal pertain.

1SSH 00807051



https://doi.org/10.1016/j.knosys.2018.04.036
https://doi.org/10.1016/j.knosys.2018.04.036

Stochastic Dynamics of Division of Labor Games in
Finite Populations™

Chunyan Zhang®P?, Qiaoyu Li*P, Zimin Xu®P, Jianlei Zhang®"*

%Department of Automation, College of Computer and Control Engineering, Nankai
University, Tianjin 300071, China
b Tiangin Key Laboratory of Intelligent Robotics, Nankai University, Tianjin 300071 Ching

Abstract

A theoretical investigation on the strategy evolution in the self-organized di-
vision of labor dilemma is performed by means of evolutionary game theory.
The often-used Fermi function is employed for “drivingsthe strategy updating,
based on which the fization probability of the involved strategy (performing
which task) is calculated. Results about thesevolution dynamics of the division
of labor for two-player games are: (L)ythe fization probability for any selection
intensity is derived; (2) the fization probability and fization time under weak
selection are gained and a comparisen with neutral selection is performed. In
this case, the conditionsdo facilitate cooperation in division of labor are found.
Then we extend the/model to.4 multi-player one to describe the self-organized
task allocation when multiple players are involved in one game. Relevant re-
sults for weak'seleetion to favor the coexistence state of the two strategies for
the multi-player games are gained. These results help understand and design
effective mechanism where self-organized collective dynamics occurs in the form
of maximizing the benefit of the multi-agent system.

Keywoyrds: Cooperation; Fixation probability; Evolutionary game

theory

*This work is supported by National Nature Science Foundation under Grant Nos.
61603199, 61603201, 61573199 and 61573200.
*Corresponding author
Emazil address: jianleizhang@nankai.edu.cn (Jianlei Zhang)

Preprint submitted to Journal of BTEX Templates April 28, 2018



Download English Version:

https://daneshyari.com/en/article/6861322

Download Persian Version:

https://daneshyari.com/article/6861322

Daneshyari.com


https://daneshyari.com/en/article/6861322
https://daneshyari.com/article/6861322
https://daneshyari.com

