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Abstract

The average path length of Internet with power law degree distribution is studied in this paper. The main work is to give a
formula to compute the average path length < [ > . The essential of Internet or many other complex networks is to realize the
least cost the smallest total number of edges and the best benefit the short average path length ~ which can be expressed as
two optimization factors to minimize the average degree < k> and the average path length < [ > . By analyzing the main factor
affecting < /> we find the main property of path length distribution P [  and then give a formula of P [ only including
one parameter « . This work shows that P [ and a direct relation with P £ and « represent the effective link between nodes
and the total number of networks on < [ > . This formula makes it possible that if we get the @ of P k& ~ k™" we can
calculate <[> easily. The simulation shows the formula is quite exact. Our method is successful. In the end we discuss that

the parameter a is very important for Internet design.
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