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Abstract

Optimization problems and knapsack problems have always been difficult and hot issues in the
field of scientific research. In practice, many optimization problems can be transformed into
knapsack problems. According to the non-singularity of the optimization objective, the complexity
can be improved and a multi-objective knapsack problem can be constructed. With the complex
trend of social development, these problems urgently meet the needs of dynamics and multiple
constraints, so the dynamic knapsack problem is gradually becoming a hot topic of new research
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topics. By combining the characteristics of multi-objective optimization and dynamic knapsack
problem, this paper proposes a mathematical model that satisfies the objective of minimum cost
budget, maximum customer satisfaction and vehicle loading rate. The characteristics of particle
swarm optimization are analyzed and studied, and the dynamic knapsack problem is optimized by
using multi-objective particle swarm optimization algorithm. In order to verify the validity of the
model and the effect and performance of the algorithm, the randomly generated test sequence is
used as a case to solve.
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Figure 1. Schematic diagram of customer satisfaction function
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Figure 2. The flow of multi-objective particle swarm algorithm

E 2. ZEMAFREEZNRE

DOI: 10.12677/0rf.2022.123080 763 1B 512


https://doi.org/10.12677/orf.2022.123080

BB, ErE

3.3. ALK
A RENLITERGE RS, AR AN A 10 DML, 10 N, 10 FhE R s JE A AR
K, BRI 1-4:

Table 1. The unit price of different goods delivered by each vehicle

# 1 BEMTENFLEYI RGN

/|

E5 k 1 2 3 4 5 6 7 8 9 10

(Ju/km)
1 84 108 86 19 169 66 118 40 199 185
2 7 12 10 193 112 28 14 162 21 54
3 37 186 12 173 197 78 31 88 198 13
4 50 68 157 137 170 147 97 166 59 88
5 4 17 74 139 177 103 88 123 123 78
6 134 173 187 94 64 1 137 140 131 173
7 37 197 69 33 160 135 54 171 78 105
8 199 50 62 75 40 170 50 91 42 168
9 172 121 177 27 119 68 141 166 51 105
10 89 133 96 61 173 48 34 101 61 94

Table 2. Distance from distribution center to 10 distribution points

2. BLEdLEEES 10 MR R RIE RS

(e 1 2 3 4 5 6 7 8 9 10

PE £ (km) 52 68 83 65 3 18 76 22 73 28

Table 3. Ten cargo weight
F3 10NMIWES

") j 1 2 3 4 5 6 7 8 9 10

#HE(kg) 271 364 8 165 184 24 52 48 122 436

Table 4. Rated load capacity for ten types of vehicles
4. 10 B WMPMEE LD S

i
S 1 2 3 4 5 6 7 8 9 10
e 495 118 40 334 310 137 233 59 36 450
% 5 (kg)
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Figure 3. Cost objective function solution result and particle motion state
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Table 5. System resulting data of standard experiment
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