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Figure 1 (Color online) Sketches of two random clique graphs of
N=12 vertices and with edge probabilities p=0.02 (a) and p=0.05 (b).
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Figure 2 (Color online) Reduced sizes of the largest cluster as a

function of the reduced clique number r in the network with node
number N = 1000000 and different sizes of the clique k.
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Figure 3 (Color online) The largest gap as a function of the sizes of
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Figure 4 (Color online) The corresponding step r.=7./N as a
function of the sizes of the network N for different sizes of the clique &,

double-logarithmic plot of corresponding step r.=7,/N vs. N, where, the
node number N from 10000 to 1000000.
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Figure 5 (Color online) ¥, as a function of the sizes of the network N

for different sizes of the clique &, double-logarithmic plot of X, vs. N,
where, the node number N from 10000 to 1000000.
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Figure 6  (Color online) %, as a function of the sizes of the network

N for different sizes of the clique k, double-logarithmic plot of %, vs. N,
where, the node number N from 10000 to 1000000.
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Percolation of random clique networks

DING YiMin'?, FAN JingFang”’, YE FangFu® & CHEN XiaoSong®>

! Faculty of Physics and Electronic, Hubei University, Wuhan 430062, China;
% State Key Laboratory of Theoretical Physics, Institute of Theoretical Physics, Chinese Academy of Sciences,
Beijing 100190, China;
* Laboratory of Soft Matter and Biological Physics, Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China

We propose a random clique network (RCN), which is constructed by adding cliques randomly. In a k-clique, there
are k nodes which are connected each other completely. The RCN possesses some characters of the small world
network and the modular hierarchical structure. At k=2, the RCN becomes the Erdés-Rényi (ER) random network. In
this paper, we study the percolation transition of RCN by investigating the biggest size gap A of the largest cluster in
the network and the corresponding evolution step, which is taken as the transition point. From the Monte Carlo
simulations of RCN at k=2, 3, 4, 5, we can calculate the mean values and the mean square root of fluctuations for A
and the transition point. They all show a power-law dependence on the network size N. This leads to the conclusion
that the percolation transitions of RCN at k=2, 3, 4, 5 are continuous. From the exponents of power-law behaviors, the
critical exponents f;, v; of A and the critical exponents f, v, of the transition points can be obtained. These critical
exponents of different RCN are shown to be independent of the clique size k. The percolation transitions of RCN
belong to the same universality class as the ER random network.

complex networks, clique, percolation transition, finite-size scaling
PACS: 89.75.Hc, 89.75.-k, 02.50.-r, 05.10.-a
doi: 10.1360/SSPMA2015-00463
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