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Uniform Self-Stabilizing k-Mutual Exclusion
Systems on Ring Networks

Hirotsucu Kakucawal and Masarumr YamasarTat

The concept of self-stabilization is introduced by Dijkstra to design fault tolerant dis-
tributed systems. A self-stabilizing system is a system such that the system converges to a
stable (legitimate) state within a finite time regardless of its initial state; that is, even if
any transient failure happens when it is working, it will resume a correct system state in a
finite time. The k-mutual exclusion problem is the problem of guaranteeing that at most
% processes can enter their critical sections. This paper discusses the self-stabilizing 4-
mutual exclusion problem on bidirectional and unidirectional rings, and proposes uniform
self-stabilizing k-mutual exclusion systems (algorithms). The systems proposed are uni-
form in the sense that all processes are identical. We also show that if we further impose
the following natural requirement on systems, then there are no self-stabilizing A-mutual
exclusion systems on unidirectional rings : any % processes can enter critical sections at the
same time. The systems we propose for bidirectional rings satisfy this requirement.
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