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Abstract

In this paper, a new mathematical tool, chance theory, is used to discuss the shortest path problem
(SPP) with resource constraints (RCSPP) in uncertain random networks, that is, in a network with
double uncertainties, to find a shortest path (SP) that starts from the source node and ends at the
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destination node and satisfies the resource constraints. According to the theory of chance opera-
tional principles, we present the chance distribution function of the SPP with resource constraints
in an uncertain random network and establish a model by applying a new type of cross entropy of
uncertain random variables—a new type of cross entropy with resource constraints which is used
to solve this problem, and at the same time an algorithm corresponding to it has also been pro-
posed. At the end of this paper, a numerical experiment is designed to verify the validity of the
model.
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Figure 1. An example of 7-node uncertain
random network
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Figure 2. The 8-node uncertain random network
with 12 edges
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Table 1. The edge weights and connection costs of the uncertain random network in Figure 2
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Table 2. The calculation results about the newly cross entropy model

2. MBEEBITHESR

B WA RS B e
152538 35.9699
1525558 44.4151
1545558 4.95090
1545758 83.3799
156>7->8 47.6151

DOI: 10.12677/aam.2021.105172 1629 IR Esid


https://doi.org/10.12677/aam.2021.105172

FERUVE, K

1 { /' —_— =
i '
/ / ? P
08} f / /
// / /
06+ / “.,‘ ‘_f /
/ ‘/ »“" /
Fol e
04} VAR ) FARLY S
i /Y B {1
4 { il )
02+ / — %3
’ /] / —— Bfz4
A 1% #1zs
st | f ] £ .

0 f L . . . ,
80 100 120 140 160 180 200 220 240 260

Figure 3. Chance distributions of ideal resource constraint paths and
other constraint paths in uncertain random network
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