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Abstract  Reliability is one of the most important issues on system design and maintenance, such
as reliable network construction, reliable transportation path selection, etc. This paper defines
the most reliable maximum flow problem (MRMF) on uncertain graphs based on the possible
world model, and introduces the reliability calculation model of MRMF. A simple path combina-
tion (SPCA) based algorithm is put forward, which can get the most reliable maximum flow
without calculating all the maximum flow distributions. Furthermore, a space decomposition
based algorithm (SDBA) is proposed to avoid the influence of the numbers and the bottleneck
capacity of simple paths. SDBA divides the sub-graph space of an uncertain graph into a collection
of closed intervals, which are disjoint and satisfly the maximum flow constraints. Among the
lower bounds of all the intervals, the one with greatest probability is proved to be the most reliable
maximum flow. Finally, experimental results show the effectiveness and efficiency of the

proposed algorithms.
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