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Figure 1 (Color online) Schematic illustration of the evolutionary procedure of our model network with a=3 and m=1. Each clique is attached
through common nodes without adding extra edges.
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Figure 2 (Color online) The simulation of the cumulative degree

distribution of our model for: (a) N=5000, a=10, m=4; (b) N=5000,

a=10, m=6.

M 3 ATELE H, Clk)~k 15 R0 HE Ay —
ZHZ, R Ck) oc k™, T LA I 25 A 70 A il L
R 2 IR G5 R T 2. 3K — i BATT mT LI A B
fif, HH TR Rl Y 4% 1) R B0 J2 R R (a-Clique), ‘&
J&— PP 5¢ 4> 7 I (Complete  Subgraphs), 7] LLF A%
ST PN PRATT IR T 4% 2 7 X ol /N AR R Al
b3 I B AL IR T R AR A AR ), D R 2 A
S IBHAL 2 IR AR R V. BRI 2 Ik S e Ak
P 2% 1) T LR 2 A ) g A R AR G b AR T
1K — W 28I

33 BEARYESTHREKE
IR AR BULARAL L% W 45 1 Jd B0 1L 1) ) P4

301



T AR AR BEALIR AR M 2R & AR RE I 5T

(@) «  N=2000,a=10,m=2
e N=2000a=10 m=4
14 om A Nn=2000,a=10,m=6 -
] i Linear fit of data
3 -
\“: "
3 \l\ S
[$) L
01-: \A\\\\.\.\.\ i
] A& e
w %
A\A\A
0.01 , .
10 100
k
T
{(b)

s n=2000,a=20,m=4

1 e n=2000,a=20,m=8
E B A n=2000,a=20,m=12 3
] A Linear fit of data

[ 2N
SN |
< L Telm
S
0.1 a T §
] A Q’
A N
A
.
0.01 . R
10 100
K

B3 (MEEHE)REIE AniEilE
(a) 7 A% N=2000, a=10, m=2, 4, 6. (b) i 5% N=2000, a=20,
m=4,8, 12
Figure 3 (Color online) The plot of the C(k) as a function of k for:
(a) the clique sizes a=10; (b) the clique sizes a=20. Where, the node
number N =2000, and the merging nodes m=4, 8, 12.
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Table 1 The statistical parameters of the random clique evolving
network

I 4% 240 1 2 3 4
N 1000 1000 1000 1000

a 10 10 10 10

m 2 4 6 8
<k> 11.24 14.94 22.37 44.64
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Figure 4 (Color online) The plot the EE(G) as a function of N for
ER random network and the random clique evolving network. Where
the clique sizes a=10, p=0.2, 0.4, 0.6, and the node number N from
100 to 1000.
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We introduce a notion of random clique evolving network, this network start from a complete subgraph of a-clique,
where a is the size of the clique. In every time step 7, m nodes are chosen from this network randomly, and forming a
new complete subgraph of a-clique. In this way, this network grows in time steps. The numerical investigation shows
that the cumulative degree distribution of this network takes an exponential function, which is the property of the
homogeneous networks, and the clustering coefficient of this network is larger than that of the ER network. However,
the characteristic path length of this network is the similar to that of the ER network, so this network shows the
behaviors of small-world networks. Subsequent study shows that this network exhibits hierarchical modular structure
for the clustering spectrum vs. k takes power-law. These results are in good agreement with the empirical results on
many real-world complex networks, such as urban bus translation network or urban subway network, our model can
explain the evolutionary procedure of these spatial networks. What’s more, we present a numerical investigation on
the communicability of our model by the Estrada index EE(G), the Estrada index EE(G) of this network increases
with decreasing the rata m/a at the same size N and the same average degree <k>. The communicability of the urban
public translation networks is very important, our results have a certain guiding significance for the construction of
urban bus translation network and urban subway network.

delay complex networks, clique, hierarchical structure, communicability
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