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ABSTRACT

Traveling Salesman Problem (TSP) is problem that has been
deeply developed by many researcher. Which the rules is to visits cities
once and go back to the start city after finished. Many algorithms have
been compared to find the optimal solution, but yet still not gives optimal

solution.

This project will solve the problem using algorithm. Algorithm that
will be used is A* algorithm and Genetic algorithm to compare which
algorithm that is better in solving TSP. For this to be happened, this

project will create programs that using Java Programming Language.

The result of this project is to compare the processing time and
minimum cost required of both algorithms. Conclusion of this project is
Genetic algorithm have got more winning than A* algorithm because of its

constant of processing time even with many cities visited in one travel.
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PREFACE

Traveling Salesman Problem (TSP) is one of the most difficult
problem that still being developed to find more optimal solution when
visiting multiple cities. In a simple traveling with only below five places
might not be hard for people to understand. But what if the traveling routes
takes more than five places. Surely it will give more confusion for people
to choose the best route. Many algorithms have been used but yet people
still not knows what type of algorithms that bests in solving TSP. So this
project will used two algorithms that have totally different solving type in
order for comparison matters. This algorithms are A* algorithm and

Genetic algorithm.

For the first chapter of this report will explain about background,
scope, and objective of this project. In the chapter 2, this report will explain
about literature of the problems and algorithms which is important thing to
note. Then, the chapter 3 will explain the process of how this project will
be done. After that, in the chapter 4 will give analysis and design of the
project. In chapter 5, explanation of the program implementation and
testing of how: it will be done are going to be reviewed in this chapter. And
at the chapter 6 will explain about conclusion and result of this project, and

also future research to developed the project to be more better.



TABLE OF CONTENTS

COVEI PagE. .. it
Approval and Ratification Page.............ccooiiiiiiii e i
Statement of Originality.............cooiiiii iii
ADSEFACE. ... e IV
Preface.............. oo iy -+ eeennnnneeeerrnnnnnneeessV
Table of ConfamSif.......... . .. 4. & S eV
Table of Fifiyres. ... %he.... aeerrem il R R, viii
Chapter JEANTRODUETION e gl ... N, AR 1
L& Baclgiround. i e Sl ... e 1

R2. Scppe......... ||| - il KRR 2

3.  Objectives Sl gt .. "L ... R 2
Chapter Il : LITERATIBEES MBY . =’ CREE "L ... 0......... . K............ 3
21. CaSe/ofiGuuEuum”. " S Y. ........... A 3
2.1.1.  Traveling Salesman Problem.............................. 3

2.1.2.  Google Maps Direction................ccccoiiiiiiiiiinn.. 3

22. Ag@rithms. ... p. oo 4
2.2 b=K=algorithm........... # e . ....................... 4

2.2.2. Geneticalgorithm..............oooi 4

2.3, ReSUIS....o 5
Chapter I : PLANNING.......utiii e 6
3.1. Research Methodology...........ccoiiiiiiiiie e 6
311, ANaAlYSIS. . 6

3.1.2.  Collecting Information.............c.ccoiiiiiiiiiiinns 6

3.1.3.  Program Design.........c.ccoiiiiiiiiiiiiiie 6

Vi



3.1.4. Testingand Finishing............c.coiiiin 7

Chapter IV : ANALYSIS AND DESIGN.........ooeiiiiiiiiii e 8
A1, ANAIYSIS. ... ————— 8
4.1.1. UseCaseDiagram..........ccccooiviiiiiiiiiiiiiiiiiieinnn, 8

4.2, DeSIgN.. e ——————— 9
4.21.  A*Flowchart.........ooooiiii 9

4.2.2. Genetic Flowchart...............ocooio 10

4.2.3.. A*Class Diagram..ccccoivme i, 11

4.2.4. Genetic Class Diagram.........ccceeciieiiiiiiiiinnnn, 13

Chapter V : IMPLEMENTATION AND TESTING...........cioiiiiiiieee, 15
54 F ImplemgNtation Lo, ... ... % LA % 15
5.1 City Scillllion pi il!.......... %..5........5n N . 15

5.1.2.  Starting Main ProCess.............ccocvveieiiiiiiinnnnane. 17

2. TeBting .. .. Y.......7. . - AR 18
5.241. ||| S 4-CHieS - .. K...........0 ... 18

512. ) -USHESESSCILES v s i . ... i ... 19

5.2.8. WMUsing Gfcities”....h........ 25 . .. .. 00 ... 20

I2.4.- UsiMgel CltiesT... ¢ o . ... & ... 21

Chapter VI : CONCLUSIONL....o....oe i e, 22
6.1. CONElLiSiSim, . . -cpe e gl s 22

6.2. Future Research......... ., 23
REFERENCES. ... . e 24

Vi



Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.
Figure 10
Figure 11

Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.

TABLE OF FIGURES

User Use Case Diagram.........cccoovviiiiiiiiii i 8
System Use Case Diagram...........cccooiiiiiiiiiiiiiiiiiieeeeeeeeeeeean 8
Flowchart of A* algorithm..........coooi e, 9
Flowchart of Genetic algorithm...................oo, 10
Class Diagram of A* algorithm..............ciiee e 11
Class Diagram of Genetic algorithm..........cc...cccevvviiiiiiiiiienennn. 13
Saved City List menu POSIHION. . uurreiieiier e eeesieerieeeeeeeeeeeeeeennnns 15
Interface of Saved City LisSt menu.........c...ccoovviiiiiiiieeee e, 15
Interfacg after iNSCEMMELTITV I L. ............ .. e ... 16
. Interface after resets ChoSen Cities.............uuuveeeeeeeiiiiienneininnn, 16
. Result of updating inserted CitieS............uvvireeeeeiiiiieiriireiiiieannns 16
Interface of Main ProCeSS MEeNU.....uuuieeeeeeeiiiiiiiieeiieieeaesineaiianns 17
Resuly ofl AYGRERNNEST. ... ———— 0 17
RegUlt uSing 4 ClligS g oot R 18
ResulfuSing SgilICS - w e bl 19
Re3quR using 6 CitflesS. 4. g AF b bl 20
ResUt™ISIOg /M BIlieS. ... .....coewww. s il ...............evveenen 21

viii





