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Table 1. The basic statistics of network with G = 5 and u+wv = 6. N represents the network size; (k), kmin,

and kmax are the average degree, minimum degree, and maximum degree in each network, respectively; c is

the clustering coefficient; 7 is the correlation coefficient of the degrees; (d) is the average shortest distance.

df represents the fractal dimension.

(S N (k) Kmin Emax c r (d) ds
(1,5) 6222 2.50 2 0 0.135 9.898 o)
(2,4) 6222 2.50 2 0 —0.152 38.827 2.585
(3,3) 6222 2.50 2 0 —0.152 123.917 1.631
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Fig. 1. (color online) Flower model with G = 3, and
u+v=6: (a) u=1and v=>5; (b) u=3and v=3.
In generation G + 1, each link in generation G is re-
placed by two parallel paths of v = 1 and v = 5 links
long for the model with v = 1 and v = 5, and each
link in generation G is replaced by two parallel paths
of u = 3 and v = 3 links long for the model with u =1
and v = 3.
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Fig. 2. (color online) The time evolution of the density of infected nodes on given fractal networks for CP
contact pattern (a) and (c) and RP contact pattern (b) and (d). The network with (1,5) (a, b), and (3,3) (c,

d) are considered, respectively. Each symbol represents the case starting from an infected node with degree k.
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Fig. 3. (color online) Effect of node degree on the steady spreading time and connection closeness: (a) Steady
spreading time vs. degree k; (b) connection closeness vs. degree k; (c) the global discriminability of the
node influence and connection closeness for nodes with degree k; (d) the local discriminability of the node
¥T(k)-(1,5)-CP and AT (k)-(1,5)-CP
represent the global and local discriminability of the node influence for nodes with degree k on network
(1,5) for CP contact pattern, ¥d(k)-(1,5) and Ad(k)-(1,5) indicate the global and local discriminability of

the connection closeness for nodes with degree k on network (1, 5), other symbols have the similar meanings.
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Abstract

Extensive studies have shown that the fractal scaling exists widely in real complex systems, and the fractal structure
significantly affects the spreading dynamics on the networks. Although node influence in spreading dynamics of complex
networks has attracted more and more attention, systematical studies about the node influence of fractal networks are
still lacking. Based on the flower model, node influences of the fractal scale-free structures are studied in this paper.
Firstly, the node influences of different fractal dimensions are compared. The results indicate that when the fractal
dimension is very low, the discriminability of node influences almost does not vary with node degree, thus it is difficult
to distinguish the influences of different nodes. With the increase of fractal dimension, it is easy to recognize the super-
spreader from both the global and local viewpoints. In addition, the network noise is introduced by randomly rewiring
the links of the original fractal networks, and the effect of network noise on the discriminability of node influence is
analyzed. The results show that in fractal network with low dimension, it becomes easier to distinguish the influences
of different nodes after adding network noises. In the fractal networks of infinite dimensions, the existence of network
noises makes it possible to recognize the influences of medium nodes. However it is difficult to recognize the influences

of central nodes from either the global or local perspective.
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