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ABSTRACT

A multi-state network under consideration consists of a source node, a sink node, and
some independent failure prone components in between. The components can work at
different levels of capacity. For such a network, we are interested in evaluating the
probability that the flow from the source node to the sink node is equal to or greater than
a demanded flow of d units. A general method for reliability evaluation of such multi-
state networks is using minimal path (cut) vectors. A minimal path vector to system state
d is called a d-MP. The reliability of such a network can be defined as the probability of
the component state vector being not smaller than at least one of the d-MPs. Efficient
evaluation of the reliability of such a network is essential for its reliability assurance.

In this presentation, we report our recent progress in improving algorithms for efficient
evaluation of network reliability. These include methods for generating minimal path sets
for binary network, generating d-MPs for multi-state networks, and network reliability
evaluation using the sum of disjoint products approach and the state space decomposition
approach.
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