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Motivation

»Propose a method of obtaining exact solutions of network
coherence quantified by the Laplacian spectrum for a family
of trees with two hubs.

» Study the impact of distance and difference in the degrees
between two hubs on network coherence.

»Reveal the relationship between network coherence and
average path length.



Main idea

»We choose a family of tree networks with two hubs controlled
by two parameters.

»We obtain exact expressions of network coherence
regarding the distance to investigate the role of this distance.

»We apply the distance to bridge network coherence and
average path length and reveal their relationship.



Method

»We use the tree’s regular structure and matrix theory to obtain
the analytic expressions of network coherence.

»We apply theoretical analysis and Matlab simulation to
discuss the influence of distance between two hubs and
network parameters on coherence.

»We numerically calculate network coherence and average
path length to find the relationship between them.



Method

(c)
Fig. 1 A family of tree networks with the same dis-
tance d between two hubs: (a) T1; (b) T2; (c) T3. The
parameters m and m control the tree’s asymmetry,
and the network sizeis N=m+n+d+1



Major results

Exact expression of network coherence regarding distance d:
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Major results

1. The network coherence is better with a smaller distance.
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Fig. 2 Distributions of coherences H,, H,, and Hgq
against distance d with mm = 30 and n = 20



Major results

2. The larger the difference between the degrees of the two
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Fig. 3 Distributions of coherences H1,H2, and Hs Fig. 4 Phase diagrams for coherences H; (a), Hz (b),
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Major results

3. Network coherence and average path length behave
linearly. When the average path length becomes smaller,
the tree displays better coherence.
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Fig. 5 Relationship between coherence H; and av-
erage path length APL; with N = 100,m = 30, and
n=69—d



Conclusions

» The analytical solutions of network coherence are obtained
based on the tree’s structure.

» A smaller distance between two hubs and a large difference
between the degrees will result in higher coherence.

»The tree displays better coherence when the average path
length is smaller.
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