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Abstract 

In order to achieve the maximization of benefits, manufacturers need to determine the 
amount of materials and transfer to the supplier and transshipment in accordance with 
their weekly production capacity and corresponding raw material needs. At the same 
time, it is necessary to consider factors such as material costs, transportation and 
storage costs, and loss rates in the transfer process, and formulate economic and 
reasonable ordering and transfer plans in combination with the actual situation to 
ensure the normal operation and sustainable development of the enterprise. In response 
to problems, in order to determine the most important suppliers of the company, first 
analyze the supply characteristics of 402 suppliers based on the data of attachment 1. 
The six indicators that measured the importance of suppliers, constructed the 
corresponding indicator system, and established a supplier's importance evaluation 
model on this basis. Secondly, the entropy authority is adopted to positive and 
standardized various indicators, and the weight of the six indicators is calculated. Finally, 
the optimal and worst distance is found through the TOPSIS method to score each 
supplier. The top 50 scoring scores were selected from it to establish 50 most important 
suppliers for the manufacturer. Under the premise of meeting the weekly production 
needs of enterprises, in order to make the number of suppliers as small as possible, the 
50 most important suppliers of the problem one of the issues one of the issues will be 
assigned to the supplier to be assigned to 1 and 0 respectively through the 0-1 plan. , 
Establish a target function, establish a 0-1-based supplier to select the optimization 
model, and finally choose 27 suppliers to supply raw materials. After that, based on the 
most economical as the optimization goal, the constraints were listed, and a multi -target 
optimization model based on dynamic planning planning plan was established to find 
raw materials ordering schemes for the next 24 weeks. In response to the problem, 
because it is known that the company has the potential to improve production capacity 
after the technology transformation, based on the genetic algorithm can simulate the 
characteristics of natural evolution and search for optimal solutions, on the basis of the 
target functions and constraints of ordering and transshipment schemes,, on the basis of 
the target functions and constraints of the transfer scheme,, on the basis of the target 
functions and constraints of the transfer scheme, it is based on Apply a genetic algorithm 
to solve the target function -the weekly production value provided by the supplier every 
week. It is determined that its performance range is 30,000 to 5,7600 cubic meters. In 
the end, the target function is the maximum value of the adaptation function, which is 
calculated that the company's weekly capacity increase is 17108 cubic meters. Finally, 
the model inspection was performed to explore the sensitivity of the transportation 
capacity for the genetic algorithm model. As a result, the model proves that the model is 
stable and adaptable. 
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1. Introduction 

As a participant in a market economy, manufacturers need to do a good job of planning and 
coordination in ordering, transshipment, warehousing, production and other links in order to 
obtain good production benefits and ensure the normal operation and sustainable development 
of enterprises. 

Therefore, on the basis of known weekly capacity requirements, manufacturers need to 
determine the amount of raw materials and the supplier and transshipment of materials 
according to their weekly capacity and corresponding raw material needs, and ensure that the 
inventory of the raw materials should meet the amount No less than two weeks of demand. At 
the same time, it is necessary to consider the purchase cost, transportation and storage costs, 
and the loss rate in the transfer process, etc., and formulate economic and reasonable ordering 
plans in combination with the actual situation. It is estimated that the implementation effect of 
different schemes is estimated to achieve the maximum benefits. There are three types of raw 
materials used in production enterprises in production enterprises. The weekly production 
capacity is 28,200 cubic meters, and Class A materials are consumed per cubic meter, 0.6m3, or 
category B materials 0.66m3, or Class C material 0.72m3. In the attachment, the amount of 
order, supply and transportation loss rate data of the supplier in the past 5 years, and the 
transportation loss rate data of the transferor can be solved accordingly: the following three 
problems: 

There are three types of raw materials used in production enterprises in production 
enterprises. The weekly production capacity is 28,200 cubic meters, and Class A materials are 
consumed per cubic meter, 0.6m3, or category B materials 0.66m3, or Class C material 0.72m3. 
In the attachment, the amount of order, supply and transportation loss rate data of the supplier 
in the past 5 years, and the transportation loss rate data of the transferor can be solved 
accordingly: the following three problems: 

Question 1: On the basis of the data given in Annex I, quantitative analysis 402 suppliers' supply 
characteristics are determined to determine the 50 most important suppliers for the enterprise, 
establish mathematical models and reflect the important to ensure the production of 
enterprises production. sex. On the premise of meeting the production needs of the enterprise, 
choose the right supplier, formulate a weekly raw material ordering and transfer plan for the 
company for the company in the next 24 weeks, to achieve the goal of the most economical and 
transfer of transfer schemes, and analyze the implementation of the plan of the plan. Effect. 

Question 2: According to the data suppliers and transshipment providers given in the topic, 
under the premise that the company has carried out technical transformation and increases 
production capacity potential, calculates the increase in the monthly capacity of the enterprise 
Ordering and transshipment schemes. 

2. Question 1 model establishment and solving 

2.1. Suppliers importance to measure the construction of the indicator system 

Comprehensive consideration of the company's order quantity, supplier supplier, supply 
material class, etc. 

1. Corporate ordering total 

In order to produce the total number of orders in each supplier, the company has reflected the 
degree of trust of the supplier, the larger, the more the company's importance is the importance 
of the supplier for the importance of the supplier. . 

2. Waiting for the supply rate 
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When the supplier's supply is equal to the order quantity of the company, it is for the most ideal 
situation for the manufacturer. Therefore, the number of times the number of orders is equal 
to the number of orders, and the ratio of the supply is obtained. To measure suppliers' ability. 
Obviously, the larger, the more satisfied with the needs of the production enterprise. 

3. Off-supply 

When the supplier's supply is less than the order quantity of the enterprise, it is tangent, and 
the supplier does not meet the needs of production enterprises very well, the more the number 
of times, the more it is not conducive to this supplier Work with the long-term cooperation with 
the manufacturer. Therefore, the number of non-supply rates is defined by the number of times 
divided by the total number of orders, the smaller the supply rate, the more ideal. 

4. Supply strength 

The supply strength is the supply capacity that each supplier can provide for a certain kind of 
raw material, the stronger the supply capacity of the supplier. 

5. Business satisfaction 

Defined as the ratio of supply and ordering quantity. 

The ratio is measured as a measure of business satisfaction. If it is smaller than, it is less than 1. 
If it is forward, it is equal to 1, and if it is greater than, it is greater than 1. If the ratio is summible, 
divided, and the company satisfaction can be obtained. 

6. Material category 

Defined as an indicator of the amount of material category to measure the number of three 
materials that can be purchased by the total procurement cost of each cubic meter in the 
enterprise. 

Due to the procurement of Class A and C-raw materials in the topic, the procurement of Class C 
is 20% and 10%, which is the ratio of the procurement of the three materials of A, B, and C.2: 
1.1: 1, and production Mi needs A or B or C three types of raw materials of 0.6 or 0.66 or 0.72 
cubic meters, that is, the ratio of the three types of material required for each cubic meter raw 
material is 0.61.2: 0.661.1: 0.721. Accordingly, the ratio of the three materials that can be 
purchased is: 

1

0.6×1.2
：

1

0.66×1.1
：

1

0.72×1
 

Because there is only one raw material category provided by each supplier. Based on the above 
analysis, the influence of the material category of the three raw materials is defined as one of 
the indicators to measure the importance of the supplier for the importance of the enterprise. 

Material category influence 𝑀 =

{
 
 

 
 

1

0.6×1.2
  𝑓𝑜𝑟 𝐴

1

0.66×1.1
  𝑓𝑜𝑟 𝐵

1

0.72×1
  𝑓𝑜𝑟 𝐶

  。 

2.2. Entropy Right Method and TOPSIS Supplier Importance Evaluation Model 

By analyzing the characteristics of the supplier's various characteristics and the definition of 
six indicators, the imported index system of the supplier's importance is established, and the 
imported evaluation model of the supplier is established. In order to objectively calculate the 
weight, the entropy power method is used, and the weight of the six indicators is calculated 
respectively. Later, based on the advantages of the TOPSIS method [1], there is no limit on the 
number of decision -making factors, and the advantages of direct use of data can be used to 
explain, and each supplier is used to score each supplier.[2] 

1) The positiveization of the indicator 
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First judge the types of various indicators, and in order to facilitate the representation, the 
index 𝑥𝑘𝑗  is used to indicate the value of the j indicator of the k supplier. 

In order to facilitate calculation, all indicators are converted to a maximum index (the larger 
value, the better the value), the off-supply rate is a minimal indicator (ie, the smaller the better), 
and the transformation of the maximum index is as follows: 
                                               𝑥𝑘3 = 𝑚𝑎𝑥{𝑥13

′ , 𝑥23
′ 𝑥33

′ , … 𝑥402 3
′ } − 𝑥𝑘3

′                                                        (1) 

Enterprise satisfaction is an intermediate indicator (the best value is 1), and it translates it to a 
large indicator as follows: 

                                                          𝑥𝑘5 = 1 −
|𝑥𝑘5
′ − 1|

max{|𝑥𝑘5
′ − 1|}

                                                                   (2)  

2) Standardization 

In order to balance the difference between the indicators or the error brought by the dimension, 
the standardization processing of each indicator is as follows: 

                                          𝑥𝑘𝑗
′′ =

𝑥𝑘𝑗 −min{𝑥1𝑗, 𝑥2𝑗 , ⋯ , 𝑥402 𝑗}

max{𝑥1𝑗 , 𝑥2𝑗 , ⋯ , 𝑥402 𝑗} − min{𝑥1𝑗 , 𝑥2𝑗 , ⋯ , 𝑥402 𝑗}
                                (3) 

Calculation probability matrix 

                                                                  𝑝𝑘𝑗 =
𝑥𝑘𝑗
′′

∑ 𝑥𝑘𝑗
′′402

𝑘=1

                                                                              (4)  

Calculate the information entropy of each indicator 

                                                                𝑒𝑗 = −
1

ln 402
∑𝑝𝑘𝑗 ln(𝑝𝑘𝑗)

402

𝑘=1

                                                            (5) 

3) Calculate the weight of each indicator 

                                                                     𝑤𝑗 =
1 − 𝑒𝑗

∑ (1 − 𝑒𝑗)
6
𝑗=1

                                                                         (6) 

According to the result of the result, it can be seen that the supply strength of each supplier is 
the maximum weight of the supplier provided by a certain raw material, and the weight of the 
indicator material category established due to the different material categories Ultimate, it can 
be ignored. 

Normalization processing (ie vector standardization) 

                                                                         𝑧𝑘𝑗 =
𝑥𝑘𝑗
′′

√∑ 𝑥𝑘𝑗
′′ 2402

𝑘=1

                                                                     (7)
 

Construct the weighting matrix 
                                                              𝑧𝑘𝑗

∗ = 𝑧𝑘𝑗 ∙ 𝑤𝑗                                                                        (8)  

Get the weighted matrix: 

                                     𝑍∗ = [

𝑧11 ∙ 𝑤1 𝑧12 ∙ 𝑤2 ⋯ 𝑧16 ∙ 𝑤6
𝑧21 ∙ 𝑤1 𝑧22 ∙ 𝑤2 ⋯ 𝑧26 ∙ 𝑤6

⋮ ⋮ ⋱ ⋮
𝑧402 1 ∙ 𝑤1 𝑧402 2 ∙ 𝑤2 ⋯ 𝑧402 6 ∙ 𝑤6

]                                            (9)  

Looking for the best, the most inferior solution, the best, theft, and: 

                                                       {
𝑧𝑘𝑗
∗ +

= max
402,6

(𝑧1
∗+, 𝑧2

∗+, ⋯ , 𝑧6
∗+)

𝑧𝑘𝑗
∗ −

= min
402,6

(𝑧1
∗−, 𝑧2

∗−, ⋯ , 𝑧6
∗−)

                                                    (10)  

                                                            𝐷𝑘
+ = √∑(𝑧𝑘𝑗

∗ − 𝑧𝑘𝑗
∗ +)

2

𝑗

                                                          (11)  
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                                                 𝐷𝑘
− = √∑(𝑧𝑘𝑗

∗ − 𝑧𝑘𝑗
∗ −)

2 
 

𝑗

                                                          (12)  

Calculate the score of the first supplier: 

                                                             𝑆𝑐𝑜𝑟𝑒𝑘 =
𝐷𝑘
−

𝐷𝑘
− +𝐷𝑘

+                                                                  (13)  

2.3. Supplier select optimization model based on 0-1 planning 

In response to issues, on the premise of meeting the production needs of the manufacturer, first 
of all, refer to the 50 most important suppliers of the issue 1. Based on the 0-1 plan [3], the 
supplier selection optimization model is established, and the choice is made from it to supply 
the supply Raw materials. Secondly, with the most economical as the optimization goal, the 
multi -target optimization model based on dynamic planning plans is established to formulate 
a weekly raw material ordering plan for the company in the next 24 weeks. After that, 
considering the purpose of minimal loss, build a single target optimization model based on 
dynamic planning transfers, and formulate a transfer plan. Finally, analyze the implementation 
effect of the two schemes. 

In consideration of whether the number of suppliers is as small as possible to meet the 
production needs, the setup variable is set, based on the 0-1 planning, establishing the supplier 
selection optimization model, establishing the objective function, constraints [4], Using MATLAB 
to solve 27 suppliers of enterprises. 

(1) Establishment of the target function 

Reference question One of the suppliers of different suppliers and the importance of 
enterprises, under the premise of meeting the production needs of the production enterprise, 
from the most important 50 suppliers to supply raw materials, and meet suppliers The 
minimum number of optimization conditions, establish a supplier select optimization model 
based on 0-1 planning. 

First define whether the decision variable () for the supplier is selected (), when the customer 
is selected, it is 0, namely: 

                                                                                𝑥𝑛 = {
1
0
                                                                            (14)  

Because the value is only 1 or 0, in order to minimize the number of suppliers, the target 
function is established: 

                                                                          𝑚𝑖𝑛∑𝑥𝑛

50

𝑛=1

                                                                           (15) 

(2) Determination of constraint conditions 

In order to measure the amount of materials provided by the first supplier's weekly, it is defined 
as the material production energy provided by the first supplier every week. Due to the supply 
of suppliers for nearly 5 years, the data is not conducive to calculation. The selection of these 
50 suppliers for the last 24 weeks of supply is selected. It believes that its time is the latest and 
the data is the most reference. Calculate the capacity provided by the weekly supplier from the 
last 24 weeks, as well as the average annual supply capacity. 

Based on the above analysis and calculations, the material production energy provided by the 
first supplier every week is determined. The unit is cubic meter: 
                                                                          𝑌𝑛 = 𝑌 ̅                                                                             (16)  

Therefore, the total supply capacity of each supplier is expected to be: 
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                                               𝐹 = [𝑥1 𝑥2 ⋯ 𝑥50] × [

𝑌1
𝑌2
⋮
𝑌50

]                                                         (17)  

Constraint Conditions 1: To meet the weekly capacity demand, define the capacity of the per 
week supplier to be G. The production capacity calculated by the weekly supplier can be 
calculated by the last 24 weeks. therefore: 

                          [𝑥1 𝑥2 ⋯ 𝑥50] × [

𝑌1
𝑌2
⋮
𝑌50

] ≥ 𝐺                                                  (18)  

Constitutional conditions 2: Since the raw materials will have a certain loss in the actual 
transfer process. In order to meet the weekly production needs of the enterprise is 28,200 cubic 
meters, then: 
                                    𝐺 ≥ 28200                                                                   (19)  

At this point, establish a 0.0-1 plan-based supplier selection optimization model: 

Target function  :  𝑚𝑖𝑛∑ 𝑥𝑛
50
𝑛=1  

             

                                                   𝑠. 𝑡.

{
 
 

 
 
[𝑥1 𝑥2 ⋯ 𝑥50] × [

𝑌1
𝑌2
⋮
𝑌50

] ≥ 𝐺

𝐺 ≥ 28200

                                          (20)  

Essence Set the largest value of the argument to 1, and finally select 27 suppliers to supply raw 
materials, its number is shown in Table 1: 

Table 1:  Select 27 suppliers number 

S37 S139 S194 S268 S306 S330 S356 

S108 S140 S201 S275 S307 S340 S361 

S126 S143 S229 S282 S308 S348 S395 

S131 S151 S247 S284 S329 S352  

 

2.4. Multi-objective optimization model based on dynamic planning 
subscription scheme 

In order to formulate the company's most economical raw material ordering plan for the next 
24 weeks, the most economical, the least cost, is the least cost of the minimum cost of three 
types of raw materials and at least two optimization conditions for the cost of material 
transportation and storage. Based on this, the target function is established, the constraints are 
given, and the multi -target optimization model based on dynamic planning solutions is 
established [5]. 

First of all, make a box map to observe the company's satisfaction of 27 suppliers. (Figure 1) 
because the satisfaction is close to 1, which means that the amount of order ordered by the 
enterprise to the supply is 1 Simplified analysis, we have equated the order of the 27 suppliers 
in this issue as the supply. 
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Figure 1 Enterprise satisfaction box chart 

Constraint Conditions Ⅰ: Xij Defines the order quantity of the company to the first week of the 
company in cubic meters. It should not exceed the maximum supply that the supplier can 
provide, then: 
                                     𝑥𝑖𝑗 ≤ 𝑝𝑖                                                                                (21)  

Constitutional conditions Ⅱ: Since the raw material provided by a supplier per week is used to 
transport as much as possible through a transfer dealer, and the transportation capacity of a 
transferor is 6,000 cubic meters per week, so: 
                                                                           𝑥𝑖𝑗 ≤ 6000                                                                         (22)  

Constitutional conditions III: Annex 2 provides the transportation data of 8 transsators, and the 
total transportation capacity of 8 transfers per week is 48,000 cubic meters. Therefore, the total 
supply of 27 suppliers in J's week should be less than 8 per week of 8 per week. The total ability 
of the home transfer dealer is 48,000 cubic meters, then: 

                                                                          ∑𝑥𝑖𝑗

27

𝑖=1

≤ 48000                                                              (23)  

Constitutional conditions IV: The order of ordering of the supplier's Jial week is expected to 
produce the material production capacity provided by the supplier every week, that is,: 

                              ∑𝑘 ∙ 𝑥𝑖𝑗

27

𝑖=1

≥ 𝐺 ≥ 28200                                                             (24)  

Constraint Conditions 5: At the same time, the total supply capacity of each supplier should not 
exceed the supply capacity of the supplier itself, and the measurement of the supply capacity 
requires the supply data. Calculate the average production volume of the weekly supplier, so: 

                                ∑𝑘 ∙ 𝑥𝑖𝑗

24

𝑗=1

≤ 24�̅�𝑖                                                                (25)  

According to the formula (21) to (25), all constraints based on a multi-objective planning 
scheme optimization model are obtained. In order to obtain the target function, the design 
ordering scheme is minimized (including transportation and storage cost, two aspects of 
purchase material cost), we have the cost of transporting and storage, the weight of the 
purchase material cost, the weight of the material is, list the objective function : 

                                    𝑚𝑖𝑛 𝑤1 ∙ 𝑘1∑∑𝑥𝑖𝑗

27

𝑖=1

24

𝑗=1

+ 𝑤2 ∙ 𝑘2 ∙ (1.2𝑋1 + 1.1𝑋2 + 1 ∙ 𝑋3)                        (26) 

The optimization model of ordering plan based on multi -target planning is as follows: 

The target function is 
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𝑚𝑖𝑛    𝑤1 ∙ 𝑘1∑∑𝑥𝑖𝑗

27

𝑖=1

24

𝑗=1

+ 𝑤2 ∙ 𝑘2 ∙ (1.2𝑋1 + 1.1𝑋2 + 1 ∙ 𝑋3) 

                                                                 𝑠. 𝑡.

{
 
 
 
 
 

 
 
 
 
 

𝑥𝑖𝑗 ≤ 𝑝𝑖
𝑥𝑖𝑗 ≤ 6000

∑𝑥𝑖𝑗

27

𝑖=1

≤ 48000

∑𝑘 ∙ 𝑥𝑖𝑗

27

𝑖=1

≥ 𝐺 ≥ 28200

∑𝑘 ∙ 𝑥𝑖𝑗

24

𝑗=1

≤ 24�̅�𝑖

                                                 (27)  

3. Question 2 model establishment and solving 

It is known from the question four that the company has the potential to improve production 
capacity after technology transformation, considering the current supplier and transportation 
conditions, requires calculation of the company's weekly capacity to improve how much, and 
give Order and transfer solutions in the next 24 weeks. Based on genetic algorithm, natural 
evolution, search for optimal solution, application genetic algorithm solve the target function - 
weekly production energy value, finally derive the maximum value of the adaptation function, 
determine the company's daily capacity increase is 17108 cubic meter. 

3.1. Capacity model based on genetic algorithm  

The genetic algorithm is an adaptive global optimization probability search algorithm for 
simulating the genetic and evolutionary processes in the natural environment [6]. The optimal 
solution of the genetic algorithm is the evolution process of mimic the evolution of the organism, 
mainly including: 

(1) Select: According to the adaptation of each individual, select some excellent individual gene 
in the next generation population P(T +1)from the Some of the P(T) according to the 
appropriate rules. 

(2) Cross: Randomize the individuals in the population P(t) to pair, for each pair of individuals, 
exchange partial chromosome between them at a certain probability; 

(3) Variation: Each body of group P(t), with a certain probability to become a gene value on 
some or some gene seating into its allele. 

The first step: determine the decision variable and its various constraints, that is, the solution 
space of the individual's expression X and a problem is determined. 

Step 2: Establish an optimization model to determine the type of target function (which is the 
maximum value of the target function or the minimum value of the target function) and its 
mathematical description form or quantization method. 

Step 3: Determine the chromosome encoding method indicating the problem of solving, i.e., the 
search space of the genotype X and genetic algorithms of the individual. 

Step 4: Determine the decoding method to determine the correspondence or conversion 
method of the individual genotype X to individual expression X. 

Step 5: Determine the quantization evaluation method of individual fitness, that is, the 
conversion rule of the target function value f (x) to individual adaptation f (x) is determined. 
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Step 6: Design the genetic operator, that is, the specific operation method of determining 
genetic operators such as calculation, crossover operation, variation operation. 

Step 7: Determine the operational parameters of the genetic algorithm to determine the 
parameters such as M, T, PC, PM of the genetic algorithm. 

Because the local search capacity of genetic algorithms is not strong, the Gray code is used to 
encode it to solve this problem; assuming that there is a binary coding its corresponding Gray 
code. The conversion formula encoded from binary to Gray code is: 

{
𝑔𝑚 = 𝑏𝑚

𝑔𝑖 = 𝑏𝑖+1⊕𝑏𝑖 , 𝑖 = 𝑚 − 1,𝑚 − 2,⋯ ,1
 

According to the above theory, the genetic algorithm is adopted to solve the weekly capacity 
value, and the weekly production capacity increases. The specific steps are as follows: 

Step 1: Determine population parameters. 

The population size is 100, the cross probability is 0.6, the probability of mutation is 0.001, and 
the number of iterations is 100 times. 

STEP 2: Determine the range of expression. 

The scope of expression is the capacity provided by the supplier, with a range of 30,000-57600 
cubic meters. 

Among them, 30,000 cubic meters are the constraints of the 2nd and three problems, that is, 
the average of the weekly ordering capacity of the weekly order in the past 24 weeks. The 
57600 cubic meter is 480001.2 cubic meters, that is, the maximum production capacity 
provided per week is mainly determined by the transportation of the maximum production 
capacity of 48,000 cubic meters per week and only transporting A material. 

STEP 3: Determine the chromosome length according to the range of the expression. 

Since the 16th side of 2 is equal to 65536> 57600, the 15th side of 2 is equal to 32768 <57600, 
and the length of the chromosomes is 16 digits according to the performance range. Generate 
(2nd -in) individuals, that is, generate the capacity provided by the supplier. 

STEP 4: Solve the ordering scheme and transfer scheme to obtain the functional value of the 
adaptation. 

After decoding it (10 -in), it is substituted into the ordering plan model, obtained the ordering 
scheme, and fills in Annex A. 

Among them, the order model model is: 

min (
𝑋1
𝑋3
) ∙ [𝑤1 ∙ 𝑘1∑∑𝑥𝑖𝑗

27

𝑖=1

24

𝑗=1

+ 𝑤2 ∙ 𝑘2 ∙ (1.2𝑋1 + 1.1𝑋2 + 1 ∙ 𝑋3)] 

According to the problem II, the analysis results of the analysis, to ensure that the production 
capacity is maximized, and new constraints are determined: 

                                                           𝑠. 𝑡.

{
 
 
 
 
 

 
 
 
 
 

𝑥𝑖𝑗 ≤ 𝑝𝑖
𝑥𝑖𝑗 ≤ 6000

∑𝑥𝑖𝑗

27

𝑖=1

≤ 48000

∑𝑘 ∙ 𝑥𝑖𝑗

27

𝑖=1

≥ 𝐺 ≥ 28200

∑𝑘 ∙ 𝑥𝑖𝑗

24

𝑗=1

≤ 24�̅�𝑖

                                                     (28)  

According to the order plan, the transfer plan is obtained. Among them 
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                      min∑∑∑(𝛽𝑚 ∙ 𝑇𝑖𝑗𝑚 ∙ 𝑞)

27

𝑖=1

8

𝑚=1

24

𝑗=1

 

                                                               𝑠. 𝑡.

{
 
 

 
 ∑𝑇𝑖𝑗𝑚

27

𝑖=1

≤ 6000

∑ 𝑇𝑖𝑗𝑚

8

𝑚=1

= 𝑥𝑖𝑗

                                                             (29)  

According to the resulting value of the transfer scheme, the target function permeability value 
is the adaptation function value. 

Step 5: Choosing elimination, cross-mutation, and finally derive the maximum of the adaptation 
function. 

According to the adaptive function value, the selection phase is eliminated, and the genotype of 
the individual is eliminated, and the new individual is obtained, and the genotype of the new 
individual is repeated, the 100 generation, the iterative result is shown in Figure 2: 

 
Figure 2: Iteration result diagram 

 

3.2. Sensitivity analysis 

First of all, the capacity of the company's production capacity changes with the maximum 
transportation volume as shown in Figure 3: 

 
Figure 3:The change of the capacity of enterprises with transportation capacity 
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It can be seen from the overall trend that corporate capacity increases the growth trend with 
the increase in transportation capacity. Since transportation capacity is positively related to the 
maximum amount of delivery per week, it is concluded that the main factors affecting the 
capacity of corporate capacity. If the amount of transportation increases, it can be seen from 
the growth trend that the capacity will increase. 

Assuming that the shipper's shipments have changed, the maximum amount of transport can 
increase by 20%. When making transportation volume changes, the relative growth curve of 
the largest capacity is shown in Figure 4: 

 
Figure 4: maximum production capacity growth curve 

It can be seen that the relative growth is small, which can indicate that the model is stable, and 
it will not change to a large extent with changes in the amount of transportation, and the model 
adaptation will be wide. 

4. Conclusion 

It can be seen that the resulting function value is 45308 cubic meters of the adaptation function 
after it is the result of the energy value of the adaptation function. In the end, it is determined 
that the company has a weekly capacity of the company to increase the amount of 45308-28200 
= 17108 cubic meters.At the same time, it can be seen that the model is stable, and it will not 
change to a large extent with the change in transport volume, and the model adaptation will be 
wide. 
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