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CPP Task Example: Mechanical Street Sweeping Route
The solution to the CPP is based on a principle of passing along a path at least once whenever undertaking tasks with similar aspects with that of delivering mails. Under such, any time we intend to execute such a task, we first consider the route which will result to minimum backtrack (Gutin, et al. 2017). In so doing, we economize the available resources and save time during operation of such a job. This discussion will focus on street sweeping job. 
In this case, the street intersections are considered as the vertices while the street path are regarded as the edges which are then plotted into a graph. With such a graph, it becomes easier to identify the characteristics that are necessary in finding the optimal CPP solution (Corberán, et al. 2018). This solution is adequately applicable to the CPP since the actions of postman moving along the street, mimic the movement of a sweeper sweeping along the same path. 
According to Euler’s theorem, an Euler Tour exists if there is an even degree in all vertices in which the route transverses each edge of graph only once. Under such, optimal path may be achieved. Therefore, some of the characteristics to identify from the graph include even degree vertices and odd vertices. In case the graph have the latter characteristics, augmentation is done to alter the degree of vertex by use of additional copies of specific edges chosen from the edge set (Gutin, et al. 2017). The selected edges forms a large augmented graph with vertices that have no odd degree. 
Essentially, such operation offers a solution to CPP whereby the time and distances of the augmented edges are kept minimal. Such exercise results into an augmented graph that comprises of optimal Euler Tour. The Euler tour obtained becomes the optimum route that the street sweeper should follow to make his or her operation much easier.   

Example
[image: ]
A street sweeper has to start sweeping from point A through all 13 street and get back to A. The length of each path is indicated as shown in the graph in meters. Our main goal is to establish the route which will result into a minimum length. 
Solution
The first step is to identify the odd vertices which in our case is A and H which can only be paired as AH. The shortest route of moving from A to H is through AB, BF, and FH which is 160 m long in length. Next, this path is drawn onto the former network after which the optimal length of Chinese Postman route is determined by summing up the lengths of all paths from the former network and add it to the length obtained in joining A to H. In this case, original network gives 840 m and A to H gives 160 which in total leads to 1000m. 
The possible optimum route for the sweeper from A and back to A is ADCGHCABDFBEFHFBA. 
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