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Abstract

This paper presents an algorithm CAPFACT to evaluate the reliability of a capacitated two-
terminal network such as a communication network, a power distribution network, and a pipeline
network. The network is good(working) if and only if it is possible to transmit successfully the
required system capacity from one specified terminal to the other. This paper defines new capaci-
tated series-parallel reduction to be applied to a Series-parallel structure of the network. New
Capacitated factoring method is applied to a non-series-parallel structure. The method is based
on the factoring theorem given by Agrawal and Barlow.

According to the existing studies on the reliability evaluation of the network that the capacity
is not considered, the factoring method using reduction is efficient. The CAPFACT is more
efficient than Aggarwal algorithm which enumerated and combined the paths. The efficiency is
proved by the result of testing the number of operations and cpu time on FORTRAN compiler
of VAX—11/780 at Hanyang University.
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() :capacity state
[ ] : probability of capacity state
f, : required system capacity

Figuire 1. Initialization of a Given Network
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Figuire 2. Example of Capacitated Series Reduction
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Figuire 3. Example of Capacitated Parallel Reduction
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Figuire 4. Deleting and Shorting of Edge e
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{a) Bridge Network (b) Layered Network of (a)
Figuire 5. Example of a Layered Network
2.5 9% (Pivotal Decomposition or Factoring Method)
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Figuire 6. Decomposition Structure of a Capacitated Edge
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. capactity state

} * probability of capactity state

( . capacity state varable of edge g
- probability of X

. - required system capacity

.. edge g8 X=0

Value of cutset Ed22=3(4)
) [ 1] ~.CAPFACT(G | X=0)=0

CAPFACT(G)=CAPFACT(G : X=4)+CAPFACT(G | X=0)
=.6391872+0 =. 6391872
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1 [.01152] o | 107776

2 _L.1778 =4 | 3| |.18972

4J L.710208

=4 t 5 i t =

(3) [9] f(4)=9 ..CAPFACT(G | X=4) f(4)=9

=f(4)XPy(x>1,)

.9X. 710208

it

. 6391872

Figuire 7. Example Solved by the Proposed CAPFACT



TERERQI Fl2& $208 1989% 117 53
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