CUMCM-2007 Problem B: Public Transportation Routes Selection Problem

People all over the world are looking forward to the 2008 Olympic Games which will be held in Beijing next August. During the Games, most of the spectators will go to the competition sites by the public transportation system (including public buses and subways, etc.). The public transportation system in Beijing develops rapidly in recent years. For example, there are currently more than 800 public transportation lines in Beijing, providing convenient and efficient transportation supports to the traveling people. However, facing so many public transportation lines, some people may have difficulties with how to choose their transportation routes. Therefore, a company is planning to develop a computerized inquiring system for transportation routes selection.
The core to develop such a system is the model and algorithm for transportation routes selection. The model should consider various functions for different requirements that the inquirers (i.e., the practical users of the system) would like to expect. Now you are requested to complete the following tasks: 
1. Only considering the bus lines, you are requested to set up the general mathematical models and algorithms for the routes selection problem between any two given bus stops (called them source and terminal respectively). Use your models and algorithms to determine the best routes for the following 6 source→terminal pairs, and clearly evaluate the results you obtained. (Related data are given in Appendices 1 and 2)
      (1)、S3359→S1828    (2)、S1557→S0481   (3)、S0971→S0485
(4)、S0008→S0073    (5)、S0148→S0485   (6)、S0087→S3676
2. Considering both the bus lines and the subways, do Task 1 again.
3. Suppose that all the walking times between any two bus stops or subway stations are given, set up the corresponding mathematical models for the routes selection problem.

【Appendix 1】Basic Parameters
Average traveling time of a bus between adjacent bus stops (including stayed time at the stop): 3 min
Average traveling time of a train between adjacent subway stations (including stayed time at the station): 2.5 min

Average time needed for a passenger to change bus lines at a stop: 5 min (including 2 min walking time)

Average time needed for a passenger to change subway lines at a station: 4 min (including 2 min walking time)

Average time needed for a passenger to change from bus lines to subway lines: 7 min (including 4 min walking time)

Average time needed for a passenger to change from subway lines to bus lines: 6 min (including 4 min walking time)

Bus ticket price per time: There are two pricing system, multiple pricing and single pricing respectively, according to whether or not the price depends on the number of stops traveled (specified following the bus lines in Appendix 2). The price for the multiple pricing system is as follows: 1~20 stops: 1 Yuan; 21~40 stops: 2 Yuan; 40 stops surplus: 3 Yuan. 
Subway ticket price per time: 3 Yuan (no matter how many exchanges between subway lines)
Note: These parameters are assumed to be taken the given values for simplicity. They may not be exactly as the same as the actual data. 
【Appendix 2】 Public Transportation Lines and Related Information
(See the attached data file “B2007data.rar”)
