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Ὺ  

⌠ 2020 11 ̆ 832 ҩ ῃ ̆Ҋѿ ⅞

Ӡ ֟ҙ ̆ Ȃ ῤ ῾֟ ᶫ

№̆ ꜛ῾ Ҭ ҉ ֟ Ҍ ѿ Ҋ̆

‗ ĺĺ ľ῾ Ԑ Ŀᵣ ľ֟ Ŀ ̆ ₮ľ

ӯ Ŀ ̆ ԅ ῾֟ ľ ∆ѿῈ Ŀ ᴨ ľ ѿῈ Ŀ

̆p ῒ ῾֟ ᶫ ᴨ ҉ ̆ ⌠

̆ floyd ⅞ ᴨ ῾֟ ᶫ Ҭד ̆

ᴏ ̆ ₮ѿҩ ᶛ ̆ ₮ ᶫ Ḥ ̆

Ḥ Ȃ ľ Ŀ ľ Ŀ

῏ Ῑ῾ ‰ ẫ̆ῃ ῾֟ ̆ ῾֟

ᵣ ̆ ῾֟ ⱴ֟ҙȂץ ῾֟ ̆ꜛ ⱬῃ

Ӡ ῐ Ȃ 

ῗ ̔ ̕ ῾֟ ᶫ ̕Ӡ ῐ 
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Abstract 

As of November 2020, all 832 state-level poverty-stricken counties in China have been 

lifted out of poverty, and the next step is to continue to promote the development of rural 

industries and consolidate the results of poverty alleviation.This paper analyzes the 

countermeasures to the problems of uneven upstream product specifications and high 

downstream distribution costs in the process of helping agriculture and poverty alleviation 

through the research of domestic and foreign scholars on fresh agricultural products supply 

chain - the development of the "farmland cloud" system and the "direct delivery" model. 

The "direct delivery from origin" model and the launch of "buy vegetables from DuoDuo", 

which effectively alleviated the problems of fresh agricultural products in opening up the 

"first kilometre" and optimising the "last kilometre". However, there is still much room for 

its development in the optimization of fresh produce supply chain. Combined with the 

problems encountered by Pinedo, using Floyd algorithm and linear programming method in 

the optimization of fresh agricultural products supply chain warehouse location and 

distribution path, and the simulation, A practical example is given to solve the model, and 

the viewpoint of building the supply chain information network ecosystem and improving 

the response efficiency to feedback information is put forward. Finally, it concludes that the 

key points of the transformation from "poverty alleviation and blood transfusion type" to 

"bypass blood type" are to cultivate farmers' standardization and brand awareness, improve 

fresh agricultural products logistics system, improve agricultural products e-commerce 

support system, and build additional agricultural products industry. We hope to alleviate the 

impact of the epidemic on the sales of fresh agricultural products and promote the overall 

development of rural revitalization. 

Key words: pindo    fresh agricultural products supply chain    rural revitalization. 
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1   

1.1   

2019 1 ȇ῏ԍ ῾ҙ῾ ᴨᾢ Ạ ľ҈῾Ŀ ᵬ ȈҬ

₮Һ ⱴ̆ ľ҈ ҈ Ŀ ῀̆ ľ Ӡ Ŀ ̆

῀ ľԑ +῾ҙĿ̆ ꞉ ᴑҙҊ ꜛⱬ῾֟ ŵȂ ᴑҙ

ꜛ῾ ̆ ҍ⌠ ꜛ῾ ᴝҬȂῒҬ̆ ₮ ľ῾

Ԑ Ŀ ̆ ԅ ҍᶫ Ḥ ̆ ԅ῾ ̆

ѿᶫ Ҍ Ȃ2019 ῾֟ ֜ 1364 ַᾝ̆

֜ 13%̆ ԍ 3% ҙ , Ύ ҹľ҈ ҈ Ŀ

15.7 ҆ ̆ ҉ 540%Ŷ̆2020 ѿ ̆

῾ 27 ҆ ̆ 100% ῃ 10 ᴍ ԅ

2020 ľῃ ⇔ Ŀ
ŷ
̆ ҹ ꜛ῾ ῖ Ȃ 

⌠ 2020 11 ̆ 823 ҩ ῃ Ÿ̆

ԅ ≠ ľ̆ ԓĿ ⅞ ₮Ҋѿ Ӡ

ῐ ̆ Ӡ ̆ ῾ ҙᵣ ⱴ̆

̆ ᶫ ң ̆ ̆ Ӡ Ȃ 

 

ŵ .Ҭ῍Ҭ Ⱶ ῏ԍ ῾ҙ῾ ᴨᾢ Ạ ľ҈῾Ŀ ᵬҬ [EB/OL].(2019-

02-19).http://www.gov.cn/zhengce/2019-02/19/content_536697.htm 

Ŷ . ῾֟ ҉ ľ̆҈ ҈ Ŀ 413%[EB/OL].(2020-04-

22).https://baijiahao.baidu.com/s?id=1664648049972609713 

ŷ . ꜛ῾ ׂ ῾◐֟ ֜ 2500 ַ[EB/OL].(2020-10-

17).https://wap.eastmoney.com/a/202010171666920855.html 

Ÿ ֲ . 823 ҩ ῃ [EB/OL].(2020-11-

25).http://politics.people.com.cn/BIG5/n1/2020/1125/c1001-31943978.html 
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1.2  ӎ 

1.2.1  ӈ 

№ ῤ ῾֟ ̆̔ ֟ ᶫ ̆ Ҋ

ꜛ῾̆ ꜛ῾ ҉ ץ̆ ꜛ῾ҹᶛ̆ ῾֟ ᶫ

ᴨ ̆ Floyd ⅞ ᴨ ̆ ῏ ᶫԅ

ѿҩ Ȃ 

1.2.2  ӈ 

№ Ҋ ̆ꜛⱬ῾֟ ҉ ⌠ ѿ֓

̆ ץ ῒ ᴑҙ ῾֟ ľ Ŀ ҉ ᶫ⇔ ̆

῾֟ ᶫ Ҭ ₮ᴨ ̆ ץ ᵞ ῾֟

ᶫ ҉ ̆ ᶫ ᵣ ̆ ꜛԍ ᴑҙ ῾֟ ᶫ

ᴨ ̆ Ⱶ ῾ Ḇ̆ ῾ ֟ҙ ᾝ ̆

῾ ҙᵣ ̆ ῃ Ӡ ῐΐ № ӈȂ 

1.3   

῾֟ Ҍ ̆ ᵥᴨ ῾֟ ᶫ ̆ ᵞ

̆ ᴑҙ ̆ ῤ ҹ Ạԅ Ȃ 

Ṣꜛ ̆ [1] ῾֟ ᶫ Ҭ ҍ

└ ̆ ⌠ ᴆ̆

῾֟ ҍ ᴆ ‗ԍ῾֟ ҍ

Ȃԍ ̆ ₮ԅ ῾֟ ᾟ̔№

῾֟ ⱴ̆ ῾֟ ҈ ֟ҙ ⱬ ⱴ̕

ᵬ̆ ῾֟ ҍ ᵬᴩᵄ ⱴ̕ Ḥ ̆ ῾֟

ҍ ӊ Ḥ ῍֣ Ȃ ̂Xueli Ma ȁ̃ Ԑ̂Shuyun Wang ȁ̃Sardar 

MN Islam ↔ ῑ̂Xiaobing Liũ[2] ᶫ ȁ ҈ Ⱶ ῾֟
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҈ ᶫ Ḥ Ҍ ’Ҋ Ȃ ҈

ᴨḠ ’Ҋ̆ № Ҭ ᶫ ᴨ‗

№ ̆ ҹ ᶫ ῀ ̆ Ҍ

҈ Ȃ ԅ ԍ ῍֣ ץ̆ ⱴ ῾֟

̆ ᶫ ≠ Ȃ 

ꜛ῾ ̆ ֲ[3] ҹ ⱴ ≠̆

ᴨ̆ל ᶫ ̆ ῏ ̆

ᶫ ̆ ץ ᶫ Ȃ ₮ ⱴ ῾֟ ֟ ȁҬד ד

̆ ῙҊ ӯӟ ≠̆ ⅞Ȃ

қ[4] ȁ֤қ ῾ ȁҽ ׃̆ ԅ

ӈ ԍ ῾ ̆ ‗῾֟ ̆ ῾ ӟ ⱬ ҹ̆

₮ Ȃ ҹ῾ ῾֟ ҉ ᶛᵞ̆̔ Ⱶ

̆῾ ᴑҙ Ҍ ̆ ӎҒҙֲ ̆ ӎ Ύȁ ȁֲ ȁ

ȁ ᴺ ֟ҙ ҉ Ⱶᴑҙ̆ᶫ Ḥ Ҍ Ȃ қ,

[5] ╠ ҉ ѿ ꜛ῾ ̆ ҹ

ҹ ꜛ῾ ̆ № ԅ῾֟ ₮ ̔ ᾢ̆ ῤ

֟ ᶫ Ȃῒ ̆ ῤ῾ ҹ№ ֟

Ҍ ̆ ӯᵣ ȂῬ ̆ ӎ └̆ Ḡץ

֟ ῃȂ ̆ ῾ Ӟ ѿҩ Ȃ 

Ҋ № ̆ [6] ҹ ꜛ῾ ľ ĿẠԅֲ׆

ȁ ȁḤ ȁ ̆ ‗ԅ╠ ̆ ⇔

└ ֟ҙ ῾ ≠ ҉ ╠ Ȃ ץ[7] 4P ҹᶭ ╩

Ҋ Ȃ֟ ҉ ‰ ᵝ ץ̆ Ȃᴇ ҉ ᵞ

ᴇ ⱴ̆ Ȃ ҉⁞ Ҭ ̆ ֟ ȂḆ ҉
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̆ ᴑҙ ֟Ȃ ᶃ[8]№ ԅ Ҭ ̔֟

Ҍ ̆ ⱵҌᶃ̆ ̆ ₮ᴨ ̔ⱴ ֟ ̆ⱴ

ᶫ ̆ⱴ ̆ⱴ Ȃ 

῾֟ ᶫ ᴨ ̆Wladimir E. Soto-Silva
[9] ֲ ֟ ᶫ

῾֟ ȁỮ ⱬ Ữ ҉ ץ̆ ȁ ֟

⌠№ Ҭ ҹ ̆ ԅ ῾֟ ̆ ֟ Ữ ̆

῾֟ ȁ Ữ ̆ ᵞ ѿ ֟ ⌠№

Ҭ Ữ ̆ ꜛѿҩ ⱴ ‗ ץ̆ Ḡῒ ᶫ Ȃ

℗ ≠ ̂Armin Cheraghalipour ȁ̃  ᵹ ̂Mohammad 

Mahdi Paydar̃  -₣ָ ≠̂Mostafa Hajiaghaei-Keshtelĩ[10] ҹ

ᴇṿ ̆ ᵬḱ ῀ᶫ ̆ ԍ pareto

ԅ ᶫ ץ̆ ᶫ ̆

ᴨȂ 

῾֟ ᶫ ᴨ ᴋ̆ ⇔׆[11] ‛ ‰ᵣ ₮ ̆ ₮

῾֟ Ҭ ֟ ‛̆ ᵣ Ҍ ̆ ₮⇔ ȁ ΐ

῾֟ ᶫ ̆ ᾧ֟ ⱴ Ҭ₮

Ȃ ԅ ῾֟ №̆≢ ץ ҹ ⱴץ̆

ᴑҙҹ ץ̆ ҈ ᴑҙҹ ץ̆ Ҭ ҹ

Ȃ ´[12] ľԑ׆ֲ +Ŀ῾֟ ᶫ ̆ № ᴰ

῾֟ ᶫ ҉ ̔ʟ Ӱ̆ Ҍ ̆ ҍ

Һᵣᴧ Ḥ̆ ᵞ ̆ ₮ Ԑ ȁ ԑ ῾֟ ῃ

ᶫ ҹ̆ ᶫ ҉ Ҋ ῾֟ ѿᵣ Ⱶ Ȃ [13]№ ԅᴰ

ĺĺ῾ ᶫ ῒ̆ ‰ ᵞ Ḥ̆ Ҍ ̆ Ȃ
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Ҭ +╠ Ŀד ̆ ľ + +O2OĿ Ȃ ₮ԅ ᶫ ᶷ

Ҋ̆῾֟ ╠ № Ȃ 

└ ᵞᶫ ҉̆ [14] ץ₮

Ҭ ҹ ̆ ׆ ֟῾ ⌠ ѿᵣ ᶫ ̆

̆̔ ⱴ῀῾ ᵬ ֟ ȁ ̆ ῾֟

Ḥ ̆ ῾֟ ᵣ ⱴ̆ ῾֟ ȁ ̆

῾֟ ֟ҍ ⁞̆ ῾֟ Ȃ↔
[15]

῾֟ └

῀№ ̆ ῾֟ ᶫ №ҹ ֜ ң Ȃ

ᵬҙ⅞№ҹ ȁ ȁ ȁ ῒ

ꜚ ̆ ᶭ Ԋ╠֜ Ԋ ֜ ῾֟ ᶫ ֜

ⱴץ№ ̆ ₮ └῾֟ ׆ ⁞ ῾֟ ᶫ Ȃ 

҉ ̆ ╠ ῾֟ ᶫ ҍ ꜛ῾

₮ ̆p ꜛ῾ ̆ ԍ

ꜛ῾ Ҭ № ̆ ῾֟ ᶫ ᴨ ῀ Ȃ ̆

№ ̆ ῾֟ ̆ ꜛ῾

⌠ ‗ ̆ floyd ⅞ ₮ᴨ Ữד ̆

ᶛ ᴏ ̆ ⱴ ̆ ꜛ ῃ Ӡ ῐ

Ȃ 

2   

2.1   ֥ ᶱ  

῾֟ ῏ ᵣẫ ̆ ̆ ῾֟

ԅ ӯ‗ ῏ ӊѿȂ ῾֟ ῃ
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̆ ῾֟ ҉ Ӟ Ȃ 

Ҭ ֲ ῍ ‰ȇ ȈҬ ӈ ᶫ׆

ᵣ ꜚ Ȃ ԍ ӈ̆ ῾֟ ҹץ

ҹ╠ ̆ҹ ῾֟ ᴇṿ̆ ῾֟ ⱴ ȁ ȁỮ ȁ ȁ

ȁḤ ѿᵣ ̆ ῾֟ ȁ ῃȁḂ ׆ ֟

⌠ ҬȂ ̆ ᶫ ӈ̆ ῾֟ ᶫ ҹ

ᴑҙ̆ ȁ ȁḤ ׆̆└ ῾֟ ֟ ⌠

֟ ῾֟ ⌠ Ҭ ᶫ ȁ̔ ȁ ȁ

⌠ ѿҩ ᵣ Ȃ 

2.2   

№ Ҭ ῒ̆Ҭ ȁ ȁ

ָ ̆ ‴ ȁԐ Ỏὃ ȁ ҳ

ľ҈ ҈ ĿŹ̆ ̆ ⱷ̆֜ ҌḂ̆ Ȃ 

ľ҈ ҈ Ŀ ҍ ̆ҹ ̆ ȁ ȁ ȁ

ȁ ȁ ֜ ̆ ȂҬ Ὲ ̆ ₃Ӎ

Ὲ ̆ ᵝ Ẓ ̆ №ҌḂȂ 

2.3   ֥  

֟ ῾֟ ҹ ȁ ȁ Ȃ ̔ ȁ ȁ ѿ

֓ ̆ῒҺ ̆ Ҭ Ȃ

ľ҈ ҈ Ŀ ῾֟ ̆ 1 Ȃ 

 

 

 

Ź .ȇֲ ⁞ Ҭ Ȉ ӥ[EB/OL].(2021-04-16). 
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1  ҈ ҈ ῾֟  

ᴍ ῾֟  

 ȁ ȁ ȁ ȁ אל  

 ȁ Ҭ ȁӠ ȁӏ  

Ԑ  ȁ  

יּ  ȁ ᾥ ȁ ȁ  

 ȁ ֹ ȁ ȁ  

 ῌ ȁ ȁ  

 ȁ ȁ  

̔  

1 Ҭ῾֟ ҹ ῾֟ ΐ̆ ̆ Ữ Ḡ̆ Ḡ ̆
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ȁ ԑ̆ Ḥ̆ ̆ ӎ ѿ ῾

֟ ῃ Ḥ ғ̆῾ Ҍ ̆ ῾֟

Ữ ̆ Ҍѿ ῾֟ ῀ ̆ ӯ῾֟

̆ ᵞ ӯ Ȃ 

3.2  Ґ Ї  

῾֟ ΐ ֟ ̆ Ữ ғ ҹ̆ ῃ ҩ

̆ ⱴ ‛ ῀ ⁞ ῾֟ Ҭ ̆

῀ Ȃ 

҉ № ₮̆ ̆ ל Ὲ̆

Һ ̆ ̆ ֜ ̆

̆ ҹ̆ ᾧ Ҭ ̆ ԅ ⱴ

̆ ᴨץ ̆ ׆ ⌠

Ӟ ῀ ֲⱬ̆ ⱴԅҊ Ȃ 

3.3  ҏҐ Ḫ Ғ  

2017 ̆ Ҭ Ȃ ԍ ӎҒҙ

’Ҋ̆ ̆ ֟ Ҍ ᴇ̆ ӞҌ Ҋ ̆

֟ ᴰ ῾ҙ Ҭ Ȃ2019 5 ץ ̆ ᴇ ̆60

ᾝѿ 9̆ ᾝѿ ԅҌ ӯ ̆ ױ῾ ↕

Ữ ̆ ᴇ ֲ̆ ҹ└ ̆ ӯ ᴇ

ӯ̆ ῃ Ȃ֟ ѿ Һ ῾

֟ Ҍ Ȃ 

ᴰ ῾֟ ᶫ 3 ̆ ῾֟ ῾ ⌠ Ҭ ̆

ᶫ Ḥ Ҍ ̆ ᴰ ῾ ̆ ᶏ῾ Ῥ ̆

֟ ᴇ ₮ Ȃ 
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3  ᴰ ῾֟ ᶫ  

̔ᴋ . ῾֟ ᶫ ῒ [J]. ҙ

,2018(15):103-106. 

4  Ņ ꜡ ņ  ֥ ᶱ  

4.1  Ņ   ņ꜡   

⇔ľ ῾ Ŀ ̆ ‰ ̆ ᵬ └ 4

̆ ῾ ⱴ ‰ ȁ ᵬҙ̆ ᶫ

̆ ᵬҹ ᵬḠ Һᵣ̆Ḡ ᵬ ̆ ᶫᴨ Ȃ 

 

4  ľ ῾ Ŀ ᵬ └ 

̔Ҭ  

Ῑľ ῾ֲĿ̆ ֟ȁ ȁ ȁⱴ ѿᵣ ̆⁞ Ҭ

̆ Ҋľ ∆ѿῈ Ŀ̆ ꜛ῾ ׆ ҉ ̆ҹ ꜛ῾ ᶫ⇔
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Ȃ 

4.2  Ņ֥ ņ  ֥ ᶱ  

⇔ ľ֟ Ŀ̔ ֟ ᶫ ̆ 5 ̆ ῾ Ҭ

̆ ľ ֲĿ̆ Ҭ

̆ ῾ ̆ ᴇ̆ ӯ ̆ ᾧ ֟ Ȃ

̆ ̆⁞ ԅ ̆ ꜛ῾ ̆ ԅᴨ Ȃ 

 

5  ľ֟ Ŀ ῾֟ ᶫ  

̔  

4.3  Ņ + ņ  

Ҋ ѿ ̆ ₮ľ ӯ Ŀ̆ ľ + Ŀ

ᵞ ̆ ῃ ῤ ῀‛ ̆ ‛ Ḡץ ֟

̆ ⱴ ᵣ Ȃľ ӯ Ŀ 23 ╠Ҋ ̆ 16

̆ ֟ ̆ ⌠ ֟ ȁ ȁ ’̆

72 ῤ ̆ ӯ 6Ȃ 
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̆ ꜛ῾֟ Ȃ̔ Ҍ ̆ ῙҒҙ ֲ ⇔̆

ľ Ŀ̆ ҉ Ҋ ̆῾ Ҍ ‰ ̆ ≠

└ ⅞̆ ╠ ֟ҍ ӯ ̆ ᵞԅ ֟

׆̆ ҉ ꜛ῾ Ạ῾֟ Ȃ 

5  Ņ ꜡ ņ  ֥ ᶱ ᴮ  

5.1   

Floyd ѿҩ ṿ ₮ң ӊ ̆ ԍ ‗ⱴ

Ҭ ̆ ѿ ꜚ ⅞ ̆ ᶃ̆ Ȃ

̆ ̆ ץ ₮ᴋ ңҩ ӊ ̆

ף Ώ Ȃ ̆Ҋ floyd ᾥ ᶛ

Ȃ 

5.2  ᴮ  

ד  5.2.1 ᴨ  

5.2.1.1  ҍẊ  

ҹ ‗ ῾֟ ֟ Ҭᶫ ̆ ῃ

ῤ ‛ ץ Ḡ ֟ ̆ ד ᵝ ‗ ԅ

̆ ̆ᴨ ד ҹ Ȃ2020 ȁ ү ᴑҙ

῾֟ ᶫ ̆ ҹ ľ Ŀ ᾥ ľ— Ŀ

ҹ ֟ ̆ ѿ ľ № ȁ֟ Ŀ ᶫ ̆

֟ ᵝԍ ᾥ ̆Ҋ ץ ᾥ ҹᶛ ד ᴨ

Ȃ 

ᾥ 2 4 Ӡ̆2018 ֲ 55.11 ֲ҆̆ 13987.61
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Ὲ źȂẊ Ӡ ̆ ֜ 8 ̆

ῒҬ v1 ף ᶭ ῒӠ v̕2 ף ᾥӠ v̕3ף יּ v̕4 ף ָӠ̕

v
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3 ⌠ 

2  Ӡ ӊ  

 v1 v2 v3 v4 v5 v6 

v1 0 17 30 Ŝ 25 Ŝ 

v2 17 0 15 13 Ŝ Ŝ 

v3 30 15 0 18 Ŝ Ŝ 

v4 Ŝ 13 18 0 Ŝ 42 

v5 25 Ŝ Ŝ Ŝ 0 25 

v6 Ŝ Ŝ Ŝ 42 25 0 

̔ᵬ └ 

2 ⌠ 

D = D(0) = 

[
 
 
 
 
 
0
17
30
∞
25
∞

 

17
0
15
13
∞
∞

 

30
15
0
18
∞
∞

 

∞
13
18
0
∞
42

 

25
∞
∞
∞
0
25

 

∞
∞
∞
42
25
0 ]
 
 
 
 
 

         D(1) = D(0)  

 

D(2) = 

[
 
 
 
 
 
0
17
30
(30)
25
∞

 

17
0
15
13
(42)
∞

 

30
15
0
18
(57)
∞

 

(30)
13
18
0

(55)
42

 

25
(42)
(57)
(55)
0
25

 

∞
∞
∞
42
25
0 ]
 
 
 
 
 

     D(3) = D(2) 

Ҭ dij
(k) = min[dij

(0), di1
(0) + d1j

(0)] ׆ vi ⌠ vj vi ҹҬ

̆dij
(2)̆dij

(3)№≢ ׆ vi ⌠ vj Ҭ v1̆v2 ҍ v1̆

v2̆v3 Ȃ( )Ҭ ҹ ᾝȂ 

D(4) = 

[
 
 
 
 
 
0
17
30
30
25
(72)

 

17
0
15
13
42
(55)

 

30
15
0
18
57
(60)

 

30
13
18
0
55
42

 

25
42
57
55
0
25

 

(72)
(55)
(60)
42
25
0 ]
 
 
 
 
 

    D(5) = 

[
 
 
 
 
 
0
17
30
30
25
(50)

 

17
0
15
13
42
55

 

30
15
0
18
57
60

 

30
13
18
0
55
42

 

25
42
57
55
0
25

 

(50)
55
60
42
25
0 ]
 
 
 
 
 

̆D(6) = D(5)  

ԍ D(6) vi ⌠ vj Ҭ
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D(6) = 

[
 
 
 
 
 
0
17
30
30
25
50

 

17
0
15
13
42
55

 

30
15
0
18
57
60

 

30
13
18
0
55
42

 

25
42
57
55
0
25

 

50
55
60
42
25
0 ]
 
 
 
 
 

 

ד v1̆ D(6) ₮ v6 ד ҹ 50̆ ҹ D(v1) = 50̕

ד v2̆ ד v6̆ ҹ 55̆ D(v2) = 55̕ץ

̆D(v3) = 60̆D(v4) = 55̆D(v5) = 57̆D(v6) = 60̆ ҹ D(v1) = 50 ̆ ד

v1̆ד v6 ̆ ҹ 50̆ ׆̆ ד⌠ ᵣ

Ȃ 

5.2.2  ᴨ  

5.2.2.1  ᴨ ҍẊ  

Ⱶ̆ ҹ ῤ̆ ȁ ̆ ԍ

2000 ȁ Ȃҍѿ ֟ ῾֟ ΐ

ȁ Ҍ ̆ ̆ ̆ ῃ Ҥ Ȃ

̆ᴨ ᴨץ ᶫ ̆ ̆ Ȃ 

ᶫ ’Ҋ̆ Ҍ ̆ Ҍ ̆ ֟

Ȃ ̆ ῏ԍ ᵞ Ҋ̆

⅞ ᶛ ȂҹԅḂԍ№ ̆ Ạ ҊẊ ̔ 

̂1̃ Ẋ Ҭ Ḡ ̆ Ҍ ̕ 

̂2̃ ҩ ғֽ ѿ ᶫ Ⱶ̕ 

̂3̃ Ҍ ѿ ̕ 

̂4̃ Ҭ ̆ғ Ҍ ῒ Ȃ 

̂5̃ ֟ m ҩ֟ A1,A2, …,Am̆ ֟ ֟ ҹ𝑎1, 𝑎2, … , 𝑎m̕ n ҩ

B1,B2, …,Bn̆ ֟ ҹ b1, 𝑏2, … , 𝑏n̕  
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Ẋ҉ץ ᴨ ̔ 

           Minz = ∑ ∑ 𝑐𝑖𝑗𝑥𝑖𝑗
𝑛
𝑗=1

𝑚
𝑖=1                            ̂2̃ 

        s.t.{

∑ 𝑥𝑖𝑗
𝑛
𝑗=1 = 𝑎𝑖̆(𝑖 = 1,2, … ,𝑚)                                            ̂3̃

∑ 𝑥𝑖𝑗
𝑚
𝑖=1 = 𝑏𝑗̆(𝑗 = 1,2, … , 𝑛)                                              ̂4̃

𝑥𝑖𝑗 ≥ 0̆(𝑖 = 1,2, … ,𝑚; 𝑗 = 1,2, … , 𝑛)                              ̂5̃

          

ῒҬ̆ ᴆҬ aĭbj  

                            ∑ 𝑎𝑖 =  ∑ 𝑏𝑗 
𝑛
𝑗=1

𝑚
𝑖=1                         ̂6̃ 

̂2̃Ҭ̆ ₱ ῒ ̕ ᴆ̂3̃ ѿ

ᶫ ⌠ ҩ֟ ֟ ԍ ֟ ֟ ̕ ᴆ̂4̃ ֟

ѿ ֟ ԍ ̕ ᴆ̂5̃ҹ ᴆȂ 

cij ֟׆ Aîi=1,2,…,m̃ Bĵj=1,2,…,ñ ᵝ֟ ᴇ̕ 

xij ֟׆ Ai Bj ֟ Ȃ 

5.2.2.2   

҉ᵬҙ ̆ ѿ ף ̆ ҹ ᾢ̔

∆ Ῥ̕ ∆ ᴨ∞ ̕ ҹ ᴨ ↕̆Ả ̆ף ↕

̆ ₮ѿҩ Ῥ ̆ ̆ ̆ף ⌠ ⌠ ᴨ Ȃ 

҉ ד Ҋ̆ ᴨ Ȃץ 8 ҹᶛ Ẋ̆

v1 v̆2 v̆3 v̆4 v̆5 v̆6 ֟ ̆ 30t̂ Ẋ ᵝ ҹ t̃

֟ v2̆v3̆v4̆ v1̆v5̆v6̆ῒҬ ֟ ֟ ᶫ ҹ 10t̆ Ӟ

10t̆ ֟ ⌠ ᴇ̂ᾝ/ t̃ҹң ̆ᶛ ׆̔ v2 ⌠ v1 17

ᾝ/ t̆ Ҋ 3 Ȃ 
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3  ᶫ  

 v1 v5 v6 ֟  

v2 17 42 55 10 

v3 30 57 60 10 

v4 30 55 42 10 

 10 10 10 30 

̔ᵬ └ 

xij ֟ i j ֟ ̆ Ҋ̔ 

minZ=∑ ∑ 𝑐𝑖𝑗𝑥𝑖𝑗
3
𝑗=1

3
𝑖=1 =17x21 + 42x25 + 55x26 + 30x31 + 57x35 + 60x36 + 30x41 + 55x45 + 

42x46 

s.t.

{
  
 

  
 
𝑥21 + 𝑥25 + 𝑥26 = 10                    
𝑥31 + 𝑥35 + 𝑥36 = 10                    
𝑥41 + 𝑥45 + 𝑥46 = 10                    
𝑥12 + 𝑥13 + 𝑥14 = 10                    
𝑥52 + 𝑥53 + 𝑥54 = 10                    
𝑥62 + 𝑥63 + 𝑥64 = 10                    

𝑥𝑖𝑗 ≥ 0̆̂ 𝑖 = 2,3,4̕𝑛 = 1,5,6̃

 

∆ ̔ ȁ ᾝ ȁ ṿ ̂Vogel Ȃ̃

∆ ̆p Ҭ ᴇ ֓ Ҍ ᵞ ̆

ᾝ ѿ ᵝ ᴇᴨᾢ ֟ ̆ ԅ ̆ Ӟ

ԍ ᴇᴨᾢ Ҍ Ҍ ῒ ᶫ ׆̆

̆ ṿ ↕ ₮ ֟ ᵝ ᴇ ᵝ ᴇ̆ ңҩ

ᴇӊ ҹ֟ ̆ ץ̆ ᵞ

̆ ṿ Ҍ̆ ᵝ ᴇ Ҍ ̆ ṿ

Ҍ̆ ᵝ ᴇ ̆ ᶏ ṿ

ᵝ ᴇ Ȃ № Ҍ̆ ₮ ṿ ҈ Ҭ ₮ ∆

ᴨ Ȃ ṿ ∆ ̆ 4 Ȃ 

 

 

 
֟  

̂7̃ 
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4  ṿ ∆  

 

v1 v5 v6 ֟  
 

1 2 3 4 

v2 10 
17  42 

 
55 

10 25 

 

0 0 
    

v3 10 
30 

 
57 

 
60 

10 

 

0 0 0 
   

v4 10 
30 

10 
55 

10 
42 

10 12 12 12 

 

   

 10 10 10 30  

↓

 

1 13 13 13 

 
2 13 13 13 

3 
 

0 13 

4 0 
 

0 

̔ᵬ └ 

⌠ ∆ ̔x21=10̆x31=10̆x41=10̆x45=10̆x46=10̆

ῒז ṿ ԍ Ȃ 

⅞ Ẽ ̔ 

                   CBB-1=̂u1,u2,…,um;a1,a2,…,añ              ̂8̃ 

ԍ ҩ‗ xij Pij=ei+em+j̆ CBB-1Pij= ui+aj̆ ҹ̔ 

                     δij=cij-CBB-1Pij= cij-(ui+aj)                 ̂9̃ 

ҹ ҹ ̆ ץ cij-(ui+aj)=0Ȃ 

ᵝל ᴨ ̆ ̂9̃ ₮ ↓ ᵝ

̆ל 4Ҭ x21̆x31̆x35̆x36̆x46 5 ҩ ҹ פ̆ u1=0̆ c21-

(u1+a1)=0 a1=17̆ u2=13̆a2=42̆a3=29̆u3=13Ȃ 

5̔ 

 

 

֟  
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5  ᵝל ᴨ  
 

v1 v5 v6 ֟  ui 

v2 10 
17 

 
42 

 
55 

10 u1(0) 
   

v3 10 
30 

 
57 

 
60 

10 u2(13) 
   

v4 10 
30 

10 
55 

10 
42 

10 u3(13) 
   

 10 10 10 30  

aj a1(17) a2(42) a3(29)   

̔uĭaj ֟ m+n ҩ ᴆ Ẽ Ȃ 

̔ᵬ └ 

Ῥ ̂9̃ ₮ ῀ Ҭ ̆ 6  

6   
 

v1 v5 v6 ֟  ui 

v2  17 
0 

42 
26 

55 
10 u1(0) 

   

v3  30 
2 

57 
18 

60 
10 u2(13) 

   

v4  
30 

 
55 

 
42 

10 u3(13) 
   

 10 10 10 30  

aj a1(17) a2(42) a3(29)   

̔ᵬ └ 

ԍ ҹ ̆ ץ ⌠ ᴨ ̆ ᴨ ҹ֟ v2 v1

10t֟̕ v3 v1 10t֟̕ v4 v1 10t֟̕ v4 v5 10t֟̕

v4 v6 10tȂ 

ᾥ Ὲ ד ᴨ ̆

̆ ֟ ҬӞ ⅞ ᴨ Ȃ 

 
֟  

֟  
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5.2.3  Ḥ ᴨ  

5.2.3.1  ᶫ Ḥ  

ѿҩ ̔Ḥ ̆ ̆Ḥ ᴰ ̆№ ̆‗ ̆

Ḥ ᴰ Ȃ ῾֟ Ḥ ῒⱳ №ҹ̔ ̆ Ḥ

̆ Ḥ ̆ Ữד̆ ̆ Ḥ ̆

Ḥ ̆ ֓ №≢ Ғ ̆ Ӟ ԍῈ

̆ Ὲ Ḥ Ȃᶫ Ḥ 9 Ȃ 

 
9  ᶫ Ḥ  

̔ , .῾֟ ᶫ ҍ [M]. : ₮ ,2017:158-168. 

῾֟ ױֲ Ҭ Ҍ ̆ ᶫ Ḥ ̆ ץ ꜛᶫ

№ ̆ ᴨ ᵣ Ȃ ᶫ Ḥ

ץ ‗ Ҭ₮ ̆῾֟ Ҋ׆ ⱳ⌠ ⌠ Ҭ

Ҭ Ḥ ᶏ̆ Ḥ ⱴ ‰ ̆ ᾧԅḤ ̆

Ḥ Ẓ ’ ₮ Ȃ 

5.2.3.1  ԍ Ḥ  

2020 ̆ ᵌԍ Ҍ ̆

̆ ῾֟ ῃ Ḡץ ̆ ӯⱬ Ҋ ᶏ῾֟ Ҥ

̆ ֓ Ҥ ᵣ ̆ Ṝ Ḥ
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ҹ ‗ ѿ ῏ Ȃ 

 

10  ῾֟ ᶫ Ḥ ῍֣  

̔ ≠ ̆ . ԍ ᶫ ῾֟ ᴨ [J]. ҙ ̆2020

̂5̃̔ 116-119 

10̆҉ҬҊ ῾֟ ᶫ Ḥ ῍֣ ᶫ Ḥ ̆

ᾧԅ῾ ῾֟ Ҍ₮̆ ӯҌ⌠ ̆ ̆ ῾֟ ᶫ Ḥ ῍

֣ ץ ԅ ’̆ ╠Ạ ‰ Ȃ ᵞ

̆ Ⱶ Ȃ ֲ ̆ ̆ ⱴ

Ṝ̆ ╠ ₮ῒ ̆ ̆ ᾧ

Ȃῒ ᴨ̆ Ȃ Ӟ

‰ Ἕ̆ Ⱶѿ ̆ ⌠ Ⱶ

̆ ‰ Ḡ Ⱶ ̆ ⁞ ԅ Ⱶֲ

Ⱶ ȂῬ ̆ ᾟ№≠ ̆ ԑꜚ Ҭ ≠̆ ץ

ӯ֟ ᴨ Ӟ̆ ץ ⱴ ̆ ֜ ⱳ

Ȃ ̆ Ḥ ̆ ⱴԅ

̆ ꜛԍ Ῑ Ȃ 
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6   

6.1  Ņ ꜡ ņ ŅӦ Ῐņ ᶕ  

ԍ ᵝ Ẓ ̆֜ ҌḂ Ḥ̆ ̆ ӎ Ғҙ

̆ № ̆ ῾֟ Ȃľ Ӡ Ŀ

̆ ꞉ ᴑҙҊ ꜛⱬ῾֟ ̆ ꜛ῾ ҹľ ꜛ῾Ŀ Ȃ 

̆ ҉ ̆2020 2 ̆ ῃ

ᾢ ԅľ ꜛ῾Ŀ ҹ̆ Ẓ ῾֟ ᶫԅ ̆

₮ԅѿ ҹ῾ ₮ Ȃ ꜛ῾ Ҍֽ

֟ ᶫ׆ ⌠ ̆ Ҭ ҹ̆ ≠̆ ғ

ԅ ῾֟ ̆ ̆ ᴪ Ῑ₮ ҹ̆ ῾ ᶫѿ

ᵬ ᴪ̆ ⱴױז Ȃ 

ҍ ꜚҊ̆ ᴑҙ ⱴ ľ͂ ꜛ῾ Ӡ̆ ῐĿ

ᴝҬ ̆ῒҬ̆ ῾֟ ľ 11Ŀ̆ ľ ҆ Ŀ ⅞֤̕қ

ľ Ŀ ⅞֤̆қḂ≠ ȁ֤қ 3F ĺĺ ҙ ҊӠ̆῾֟ ̆

Ӡ ҈ ľ̆ѿ ѿ ѿ Ŀ ֟ ̆ד ᶫ ╠ ⌠

֟ ̆ ׆ ‗ľ ᾢѿῈ Ŀ ̕ ľѿ ѿ Ŀ

ľ ֜ + + Ŀ ꜛ῾ Ȃ 

῾ ᵣ ꜛԍ῾ ᴰ׆ ҹ ⌠ ⱬ ῾֟

̆Ḇ ῾ ̆ ⱴ῾ ̆ Ӡ Ȃ 

6.2  Ņ ņ Ņ ņ ῗ  

6.2.1  Ῑ῾ ‰  

ᵞ ‰ȁ ֟ Ḥᴋ ץ ᴇṿ Ȃ ῾

̆ ̆ ȁ ȁ ҩᵣ῾ ̆ ץ ̆Ҭ ᴑҙ ԍ῾֟
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֟ⱴ ̆ Ḡ ῾֟ Ȃ ̆ ⱴ ῾֟

ȁ ῀̆ Ῑ῾ ‰ ľ Ŀ ľ

Ŀ Ȃ 

6.2.2  ẫῃ ῾֟  

῾֟ Ὲ̆ № ̆ ᵝ ̆ ̆

ץ ῾֟ ̆ ғ̆ ‛ ȁ

̆Ҥ ԅ ῾֟ ғ Ҭ ῾֟ ᴑҙ ӎ

ף ᵬ̆ҙ Ȃ ̆ ẫῃ ῾֟ ̆

῾֟ ᾟ№ RFIDȁGPRSȁGIS ѿ֓ᾢ Ḥ ̆

῾֟ ̆ ‗ ̆Ғҙ Ȃ 

6.2.3  ῾֟ ᵣ  

ⱬ ῾֟ ҙ ̆p ҍ ᴑҙ Ҍ ̆ ӎ

ⱬ ԊṐⱳ Ȃ ῾֟ └ ̆ ȁ ȁ῾ҙȁ֜

ҩ ̆ ᵣ└ ᵞԅ῾֟ Ȃ̔ ֟ ҉ Ṣⱬԍ

̆ ֲ ӊ Ȃ̔ ⱬҌ ̆

ⱬ Ғҙֲ Ҍ ῀῾ ̆ ῾֟ ҉ ̆ ⱴ ῏

ֲ Ῑ̆ ľ Ŀ Ȃ 

6.2.4  ῾֟ ⱴ֟ҙ 

῾֟ ̆Ữ ̆ ̆ ̆ ̆

Ữ ғ ᵞ̆ ῾֟ ץ ̆ ⱴ

῾֟ ⱴ֟ҙȂ 

ץ ҹᶛ̆̔ ̆ №̆ҹѿ ̆

ԋ Ҭ ҈̆ ⱷ ̆ ‰ ῾ Ғҙֲ ’

№̆ ֟ ⌠ ҳ Ữ ד ׆ ȁ ҉ №̆ҹ



 

24 
 

Ῥ̆ ₮ ⱷ ₮ ȁ ҉Ҍ ‰

⌠ ⱴ ֟ ̆ ȁ Ҍ ֟

ҙ̆ ̆ ԍ ₮ ⱴץ ̆Ḃԍ Ḡ Ȃ 
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ᶫ ̆ ׆

ȁ ȁ ⌠ ҩ ѿ̆ ѿ ḱ ̆

Ҥ ̆ ֲҌṩ ӟ

Ȃ Ӟ ῒז ҍ ꜛ̆ Ҥױ ꞉

̆ ̆ ⌠ԅᴧ ꜛ̆ ̆ ױ ץ

˻ 

Ώᵬ Ҭ ԇ ꞉ ꜛ̆ ױ

Ώᵬ ԅ ̆ ֜ױ Ҭ̆ ₮ ̆ ҌῬ

ԍ ̆ ⱴ Ȃ ױ Ṝ̆ Ḡ

⌠ ᴆ̆ ̆ Ṝ̆ ⌠ ꜜⱬ ӈȂ 

ԋ Ῑ ᵬ̆ҹ ױז̆ ᴪ ̆

̆ ῃⱬ ҽ ̆ ꜜⱬ ̆ ᵄ

̆ҹ ⇔ ᴪ̆ ҹѿ ף Ȃ 

ԇ ȁ ȁ ȁ Ȃ 

ѿ ꜚ̆ ѿ ̆ ѿ ̆ ѿ ᵬҙ ̆

ҹ╠ ῃⱬץ Ώᵬ ⱬ̆ ѿ֓ ᵬ ᶏ̆

Ώᵬ ⱴ ≠Ȃ 

̆ ӊҬ ȁ ⱴ ֲ

ᵝ Ῥ ˻ 

 

 


