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Abstract

Drawing on the concept of structural holes in the study of social networks, a complex network
model with a structural hole is established using WS and NW small-world networks. And the time-
lagged Lorenz chaotic system and the time-lagged Chen chaotic system are used as network nodes
to design suitable controllers based on Lyapunov stability theorem to realize the synchronization
of time-lagged complex networks with structural hole and different structural. Numerical simula-
tions demonstrate that the time-lagged networks with structural hole and different structure is
fully synchronized.
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ARk, H 1998 4F Watts Hl Strogatz i ¢4 /M A 2% (RIFTIB 1) WS /M SRS [1]) PSR, HT
HAEVF 2 AR A SN, AT 4R . TS . AL . ASE R S [2]-[8], AATIXT B 4K 4% I
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W24 [F] 25 [15] . Wang 55 ABIFFE T B A AN R 23 B TR 25000 W9 26 (1 B2 [R5 [16] . Yang %5 AR FH A il 4
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Cheng S5 NBIFFE T EA LR R A 1R 28 IO R) 52 2 W9 26 v R [R5 (210 SR, S5 s v AR B[R] 2838 | T
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G5 KA IR PR B i DY 2% EA T A
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Figure 1. Network model with structural hole
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Figure 2. Evolution of the state variables of each node in the network
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Figure 3. Evolution of the synchronization error variables of the network
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Figure 4. The total synchronization error E(t) of the network evolves with time
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