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Abstract

As a basic dynamical process, random walk on networks is fundamental to many branches of science, and has attracted much
attention. A difficult problem in the study of random walk is how to obtain the exact solution for the mean trapping time (MTT) of this
process. The MTT is defined as the mean time for the walker staring from any node in the network to first reach the trap node. In this
paper, we study random walk on the Koch network with a trap located at the highest degree node and calculate the solution for MTT.
The accurate expression for the MTT is obtained through the recurrence relation and the structure properties of the Koch network. We
confirm the correctness of the MTT result by direct numerical calculations based on the Laplacian matrix of Koch network. It can be
seen from the obtained results that in the large limit of network size, the MTT increases linearly with the size of network increasing.
Comparison between the MTT result of the Koch network with that of the other networks, such as complete graph, regular lattices,

Sierpinski fractals, and T-graph, shows that the Koch has a high transmission efficiency.
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PACS: 05.40.Fb, 89.75.Hc, 05.60.Cd, 89.75.Da

* Project supported by the National Natural Science Foundation of China (Grant Nos. 71171122, 90612003), the Natural Science Foundation of
Shandong Province, China (Grant Nos. ZR2010FMO003, 2009ZRB019PF), and the University Research and Development Program of Shandong
Province, China (Grant No. JI1LG11).

1 E-mail: xingchm@tom.com

200503-8



