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Edge controllability of directed signed networks
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Abstract: Signed network is a type of network with positive and negative signed characteristics. In multi-agent systems,
the signed network can describe the cooperative and antagonistic interaction between agents, so it has received extensive
attention from scholars. This paper mainly studies the edge controllability of directed signed networks. Firstly, the edge
dynamics of the multi-agent systems with the signed network is modeled, and the edge controllability model is proposed.
Secondly, the edge controllability subspace is quantitatively described from the perspective of the network topology, the
upper and lower bounds of the edge controllable subspace are estimated by using the distance partition and equitable par-
tition of the directed signed network, respectively. Furthermore, the relationship between edge controllability and vertex
controllability of the signed network is discussed. The results show that when the vertex signed graph is structurally unbal-
anced, the edge controllability and the vertex controllability of signed network are equivalent. Finally, simulation results
are given to verify the effectiveness of the theoretical analysis.
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Fig. 4 Independent control input (left) and broadcast

control input (right)
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Fig. 5 Numerical example. The solid and the dashed lines
represent the positive and negative edges, respectively
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Fig. 6 Numerical example. The solid and the dashed lines

represent the positive and negative edges, respectively
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Fig. 7 Directed signed vertex graph G (left) and its corre-
sponding edge graph Ge (right). The solid and dashed
lines represent the positive and negative edges, re-
spectively
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