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Fig. 1 A graph for the VRP with circular transportation networks
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Fig. 2 An example of travel route selection
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Table 1 The formation process of routing schemes and its variety of parameters
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Fig. 3 The searching algorithm for generating vehicle routing schemes
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Fig. 4 The structure of the vehicle routing scheme generation system
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Scheme generation system and integer programming model for vehicle rou-
ting problem with circular-area distribution

HU Xiang-pei' , HUANG Min-fang', Amy Z ZENG®
1. School of Management, Dalian University of Technology, Dalian 116023, China;
2. Department of Management, Worcester Polytechnic Institute, Massachusetts 01609—2280, USA

Abstract; Applying theories of Artificial Intelligence and Operational Research, this paper focuses on the
great reduction of solution space and presents a two-stage solution procedure to one specific kind of VRP, in
which all customers are distributed in ring-like area. In the first stage, we generate alternative routing schemes
for each type of vehicle. Specifically, a depth-first search algorithm with control rules is used. In the second
stage, an integer programming model is constructed to identify the optimal routing schemes. Based on our pro-
posed two-stage solution procedure, an intelligent solution system is developed by VB 6.0 and integrated with
OR solution software of Lindo. Finally, the result of a real case study shows that the procedure and the system
are efficient. This research creates a new way to solve VRP.

Key words: vehicle routing problem ( VRP) ; scheme generation system; artificial intelligence; integer pro-

gramming model
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theory (LBPT). We discuss the meanings of model parameter B and how to choose, and get the linear pro-
gramming form of single mental account LBPT ( LBPT-SA). Example analysis shows that the LBPT-SA effi-
cient frontier resemble that of MV bolt with high aspiration and with low aspiration, as is different with BPT.
There are also some differences between LBPT and BPT in risk measure index, hypothesis precondition and
factors which affect investors’ decision making. LBPT also shows such psychology pattern in decision making
that investors want to avoid poverty as well as want a shot at riches. More importantly, LBPT can be translated
into linear programming form and applied into real world portfolio.

Key words: lower partial moments risk ; mental account; portfolio



