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Abstract

Aiming at the average waiting time of customers in the food delivery industry, a corresponding
mathematical model is established based on the shortest path principle. Taking the order situa-
tion of customers in a certain area as the research object, using graph theory to abstract the geo-
graphic diagram of the area as an undirected weighted graph, building a customer waiting time
model, and using Dijkstra algorithm to find the shortest distance between the two areas, using a
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random simulation algorithm to generate dynamic orders, and estimate the average waiting time
of customers. On this basis, by changing the location of the distribution center and increasing the
number of distribution personnel to shorten the average waiting time of customers, the effect of
model optimization is achieved.
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Figure 1. Map around Inner Mongolia University
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Figure 2. Geographical sketch around Inner Mongolia University
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Table 1. Customer order status table
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Figure 3. Undirected weighted graph
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Table 2. Shortest distance
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1 6 10 7 19 5 28 5 37 3
2 5 11 5 20 6 19 6 38 4
3 4 12 3 21 4 30 5 39 5
4 3 13 4 22 3 31 5 40 6
5 2 14 2 23 5 32 4 41 6
6 3 15 1 24 1 33 3 42 5
7 4 16 2 25 0 34 2 43 4
8 5 17 3 26 1 35 1 44 3
9 6 18 4 27 2 36 2 45 2
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Figure 4. Overall flow chart of the algorithm
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Table 3. Simulation solution results table
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Figure 5. Data distribution of simulation solution results
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