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Abstract Traveling salesman problem is an algorithm to find the shortest path between set 

of points or places to be visited. This algorithm was proposed by two Mathematicians in 

1800s which are W.R Hamilton and Thomas Kirkman. The method used to solve the 

maximum reliability by using the Floyd-Warshall algorithm. The formulation of this 

problem by comparing all possible paths and choose the smaller distance by comparing the 

original and new distance. The results will be simulated by computer programming using 

Microsoft Visual C++. 
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1 Introduction 
 The background of the problem is when a salesman wants to travel through 15 cities in Johor to 

sell goods. He wants to travel through the cities by choosing the most reliable path. The problem 

will be solved by using the Floyd-Warshall algorithm and simulation of the result using Microsoft 

Visual C++. 

The Floyd-Warshall algorithm is one of the methods that can be used in finding the 

vertices and edges with minimum weight either in a directed or undirected graph. Thus, the Floyd-

Warshall algorithm will be improved to solve the most reliable path in the traveling salesman 

problem.   

 Based on relevant information obtained from each node and my modeling the calculation, 

the most reliable path can be find using The Floyd-Warshall algorithm. Factors such as distances, 

time consuming, traffic congestion or weather conditions can influence the reliability of the path 

chosen. 

  The objectives of this research are to study the Floyd-Warshall algorithm and making 

comparisons between this algorithm, to determine the maximum reliable path by using the Floyd-

Warshall algorithm and simulate the result by computer programming using MS Visual C++. 

 

  

2 Literature Review  
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This algorithm is an example of dynamic programming, splits the problem into smaller 

subproblems, then combines the answers. All the shortest distances between any two vertices can 

be calculated in 𝑉3, where V is the number of vertices in a graph.  

  

 

 

2.1 The Floyd-Warshall algorithm 

The Floyd-Warshall algorithm is one of the examples of the shortest path algorithm which 

computes the shortest path between all pairs of nodes. It can find the shortest paths in a weighted 

graph with positive or negative edges of the weight. The time complexity for this algorithm is O 

(𝑉3) where 𝑉 is the vertices. This algorithm has behavior with negative cycles. A negative cycle 

is a cycle with the negative sum of the value of the edges.  

 

2.2 The Bellman-Ford algorithm 

The Bellman-Ford Algorithm is one of the algorithms used to find the shortest path problem from 

a single source of vertex to another vertex. This algorithm can solve the graphs although some of 

the edges of the weights are negative values. 

2.3 The Dijkstra’s algorithm 

This model computes the shortest-path problem for any weighted, directed non-negative weight 

graph. It can solve the graphs which consist of cycles; however, negative weights will lead to 

incorrect results. Dijkstra’s algorithm can work properly, because all the edges are non-negative, 

and always chooses the vertices with the least short-path estimate. Dijkstra’s algorithm requires a 

priority queue at each of a number of network nodes, in N iterations. 

 

2.4 Comparison between The Floyd-Warshall, The Bellman-Ford and The Dijkstra’s 

algorithm. 

 

 Table 1: The comparison between three methods that can be used to solve shortest path 

problems. 

 

The Floyd-Warshall 

algorithm 

The Bellman-Ford 

Algorithm 

The Dijkstra’s Algorithm 

Computes shortest 

distances between every 

pair of the vertices. 

Computes the shortest path 

only from a single source. 

Computes the shortest path 

only from a single source. 

Works for the shortest path 

with negative edges. 

Works for the shortest path 

with negative edges. 

Aims for the graphs with 

non-negative weight of 

nodes. 

The space complexity is 

𝑂(𝑉2) 

The space complexity is 

𝑂(𝑉) which is linear 

The space complexity is 

𝑂(𝑉) which is linear 

 

3     Methodology 
This chapter will cover the methodology of the Floyd-Warshall algorithm, pseudocode, flowchart 

that is used to achieve the objectives of the research. The overview of the case study will be 

discussed in this chapter.  

 

3.2 Modelling formulation 
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The shortest path between all nodes can be calculated using the Floyd-Warshall algorithm using 

the basic idea which has three steps: 

 Step 1: Find two vertices from the nodes and put each vertex in the nodes into these 

two points.  

  Step 2: Compare the new distance with the original distances and take the smaller 

distance as the new shortest distance.  

 Step 3: Construct the n matrix 𝑘(1), 𝑘(2), … , 𝑘(𝑛) sequentially by looping iteration. 

Each element in the last matrix 𝑘(𝑛) represents the shortest distance between the two 

points. 

 Step 4: Calculate the minimum distance of one point to other points by getting the sums 

of these elements in each line. One or more best locations can be found by comparing 

these summations.  

 

3.3 Pseudocode 

The pseudocode of this algorithm used two equations which are for the positions, P and the 

dimensions, �̂�1. Then, the value of 𝑃𝑛(𝑂𝑖𝑂𝑗) will be initialized. The next step is, the value of 

𝑃1(𝑂𝑖𝑂𝑗) will be calculated using the equation (1). The value of �̂�1 will be calculated using the 

second equation, (2). This algorithm used the loop for to repeat the process. The value of n will 

depend on the number of cities which consists of 15 cities in Johor. The whole process will 

repeatedly calculate the value and will stop when the value of i and j will be equal to the value of 

n. 

 
 

𝑃(𝑂𝑖𝑂𝑗) = 𝑓 ( 𝑃1(𝑂𝑖𝑂𝑗), 𝑃2(𝑂𝑖𝑂𝑗),…,𝑃𝑛(𝑂𝑖𝑂𝑗)) = 𝑃1(𝑂𝑖𝑂𝑗) 𝑃2(𝑂𝑖𝑂𝑗) 𝑃3(𝑂𝑖𝑂𝑗) … 𝑃𝑛(𝑂𝑖𝑂𝑗)        (1)  

  

�̂�1 = ⌈𝑃11 𝑃12 𝑃13 𝑃21 𝑃22 𝑃23 𝑃31 𝑃32 𝑃33 ⌉                                                                                (2)                                          

 

 

Initialize 𝑃1(𝑂𝑖𝑂𝑗) , 𝑃2(𝑂𝑖𝑂𝑗) , 𝑃3(𝑂𝑖𝑂𝑗) , … , 𝑃𝑛(𝑂𝑖𝑂𝑗)   
while (the task still in progress)  

 

 Calculate 𝑃1(𝑂𝑖𝑂𝑗) by equation (1)  

Calculate �̂�1 with equation (2)           

for (k=1; k<=n; k++)      

for (i=1; i<=n; i++)        

for (j=1; j<=n; j++)  

    if (the path with max reliability through node 𝑂𝑚)  

    then 𝑂𝑖′𝑗′𝑚 = 𝑂𝑖,𝑚,𝑚−1 + 𝑂𝑚,𝑗,𝑚−1  

              end if  

   if (the update time is up)  

   update 𝑃1(𝑂𝑖𝑂𝑗) , 𝑃2(𝑂𝑖𝑂𝑗) , 𝑃3(𝑂𝑖𝑂𝑗) , … , 𝑃𝑛(𝑂𝑖𝑂𝑗)   
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3.4 Flowchart 

This flowchart shows the process of the simulation for the traveling salesman problem using 

Microsoft Visual C++. 

 

 
Figure 2: Procedure figure of the most reliable path planning  

 

 

3.5 Data 

A salesman is expected to make a round trip to all of the other cities in Johor to sell goods before 

returning home. The chosen route must have the maximum reliability. The data set is made up of 

15 cities in Johor. 

Let 𝐶1= Bandar Penawar, 𝐶2= Mersing, 𝐶3= Endau,  

𝐶4= Skudai, 𝐶5= Kulai, 𝐶6= Kluang, 𝐶7= Simpang Renggam,  

𝐶8= Ayer Hitam, 𝐶9= Yong Peng, 𝐶10= Batu Pahat, 𝐶11= Segamat,  

𝐶12= Muar, 𝐶13= Gemas, 𝐶14= Johor Bahru, 𝐶15= Tangkak.  

 

Figure 3.5.1 depicts a map of the 15 cities in Johor. To sell goods, the salesman will travel 

from one location to another. The chosen route will be the most dependable. Each city's destination 

will be represented by 𝑥𝑦 -coordinates. The Cartesian coordinates will be converted into Windows 

coordinates for simulation using Microsoft Visual C++. 
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Figure 3.5.1 Map of the 15 cities in Johor. 

 

Figure 3.5.2 The cartesian coordinates of the 15 cities are plotted. 
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                                    Table 2: The xy-coordinates of the 15 cities 

 

 

 

  

x-coordinate y-coordinate 

1.5 104.0 

2.5 103.7 

2.6 103.6 

1.5 103 

2.1 102.9 

2.0 103.2 

1.8 103.2 

1.9 103.1 

2.0 102.9 

1.8 102.9 

2.5 102.7 

2.0 102.4 

2.6 102.6 

2.0 102 

2.3 102.4 
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3.6 Conversion of Cartesian coordinates to Windows coordinates 

Table 3.6 The pixel coordinates of the 15 cities in Johor. 

City x-coordinate y-coordinate 

Bandar Penawar 749.8 328.7 

Mersing 528.5 190 

Endau 52.9 199.8 

Skudai 520.9 543.2 

Kulai 199.5 192.6 

Klung 413.9 321.6 

Simpang Renggam 85.3 148.1 

Ayer Hitam 199.4 321.5 

Yong Peng 306.9 165.4 

Batu Pahat 192.4 543.3 

Segamat 635.5 543.4 

Muar 45.9 321.4 

Gemas 749.9 250 

Johor Bahru 84.9 436.1 

Tangkak 521.1 240 
 

4    Result 
The expected outcomes of the maximum reliable path for the traveling salesman problem using 

the Floyd-Warshall algorithm will be discussed in this chapter. The factors that will be used to 

determine the most reliable path are distances travelled, time consumed or impact of the weather 

to travel from one place to another.  

  The result obtained will be simulated using MS Visual C++. The reliability of each city 

will be set randomly using programming. The figure below shown the output of the simulation 

that the most reliable path that will be used for the salesman to travel from one city to another 

city. 
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Figure 4.1 The output of the model 

 

 

Figure 4.2 The reliability of the chosen path from Kluang to Segamat in real mapping 

5 Conclusion 

Based on the modelling of the most reliable path using the Floyd-Warshall algorithm, the 

travelling salesman problem can be solved. The simulation using MS Visual C++ helps in 

determining the most reliable path if the two cities are chosen. The implication from this study, 

the simulation of the result will help to understand the concept of sequence planning using the 

chosen algorithm. 

The advantage of this study is to understand the concept and how the path planning can 

be important factors for the salesman to choose based on the reliability of the path. The limitation 

of this study is the path planning only based on the reliability, but other factors such as distance 

to travel and traveling cost should be included.  
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