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Motivation 

• This paper describes our investigation of the privacy 
protection problem of multi-agent systems under 
cooperative–competitive networks. The purpose is to design 
a privacy-preserving consensus algorithm such that the 
privacy performance is guaranteed by using the node 
decomposition strategy, while the bipartite consensus is 
achieved for the cooperative–competitive multi-agent 
systems. Front In
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Main idea 
Node     is decomposed into     sub-nodes, termed as 

homologous sub-nodes, where      denotes the number of 
neighboring nodes. These homologous sub-nodes are 
sequentially connected in a chain-like structure. Sub-nodes 
derived from different nodes are referred to as non-
homologous sub-nodes, each connecting to exactly one non-
homologous sub-node under predefined rules. 
 By designing inter-node weights, the initial value of each 

node is protected from honest-but-curious nodes and 
eavesdroppers without relying on external algorithms. 
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 Privacy-preserving 
mechanism 

Method 

Algorithm 1  
Decomposition mechanism 

Algorithm 2 
Weight mechanism 
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Conclusions 

This study addresses the privacy-protection-based 
consensus problem for cooperative–competitive multi-agent 
systems. In undirected signed graphs, a privacy-preserving 
mechanism has been devised to safeguard node privacy 
while ensuring bipartite consensus, thus thwarting honest-
but-curious nodes and eavesdroppers from accessing the 
nodes’ initial values. The proposed privacy-preserving 
mechanism encompasses the decomposition mechanism and 
the weight mechanism. 
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