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[Abstract]

Genetic Algorithm(GA) is applied to a problem that could not figure out its solution in a straightway.
It is called as NP-hard problem. GA requires a high-performance system to be run on since the high-cost
operations are needed such as crossover, selection, and mutation. Moreover, the scale of the problem
domain is normally huge. That is why the straightway cannot be applied. To reduce the drawback of
high-cost requirements, we try to answer if all the operations including mutation are necessary for all cases.
In the experiment, we set up two cases of with/without mutation operations and gather the number of
generations and the fitness of a solution. The subject in the experiment is Travelling Salesman
Problem(TSP), which is one of the popular problems solved by GA. As a result, the cases with mutation
operation are not faster and the solution is fitter than the case with mutation operation. From the result, the

conclusion is that mutation operation does not always need for a better solution in a faster way.
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I. Introduction
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II. Preliminaries
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Fig. 1. A Sample Solution from TSP programmed

in GA

III. Experiment
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Fig. 2. A Result of TSP program in the experiment

2. Experiment Settings
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IV. Discussion
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>
Sl
rg
=

>
ook
T

=]
&
N
O\IH‘

ol 797} 71 ulgolejo]

=
A &zxolo], DeRe] oL sV ula At 9
o} Sivio] QAL Mgk F 99 M EsiA U A
of Ay ZAtg of2) FBEBo| LEA|D, T REI}A
wolof Q4% ulgo|udN anxel ooz, &
7t SR¥sR dAeh EdRio] dite] AR g &
mutation_rateE A5t A< XIsysh}

fitness vs. generation (mutation rate=0)

0.6
F JVYYVIN ass Aa A

n 04
0
9]
o
i)
o 02

0.0

10 20 30 40
generation

Fig. 4. Solutions in the case where mutation_rate is 0

mutation_rateS 0.22 Ad7Asto] 742 TSP £34S
SHe m2 O3S AP Mol S Hgstol
Aot FA &240] olee 22 WRlsb] 93 Aite
K83t Jlolct. Wi Alagsto] Qe A1) Aukghe 1 5
of gEEe mAsiErt ARl Sxs) giou

BRSO HAA Yrk

fitness vs. generation (mutation rate=0.2)

0.6
VLN W YRV A A A A

uo4
g
o
H 0.2

0.0

10 20 30 40 50
generation

Fig. 5. Solutions in the case where mutation_rate is 0.2



60 Journal of The Korea Society of Computer and Information

SHo] AS gt 497t ARSHA] de 4%l
lsto] of gapdel Ans 5 Jloz 7|disteiont A

Z A
a0l Y= Alejo] oist Mgt F2 0.509%
, ZAHo| AAFS A 85t mutation_rateE 0.22 St

w2 050724 O 2 AYEE Ho|X]
ool P2 Hlwstd, AR
© W3 Mthat 9.850| 1, B o] At
9] B At 16.8524], O]
245 A Aldiart 2818 o A7

o nx nhn x2
2 odre O

‘T
dj
i1

(e]l]

==t
1o
oH,

rror
G
45)
)
ozt
L‘fu
=

i) %:
£2 oo —
&2

rr -
o,

rror

L2 omo rR
o o
i
FE —D‘ o]}
-0l
o ox
Ho

il
re

o] Ao VY JHle o £2 APES
Te Aiag Yerd Zolats 7ot

A
2L Udel AnRE B I¥AE grn 2 4 A &
¥

3. Threats to Validity

GAE A&sl= NP =EAIEZA] TSP, Knapsack,
Shubert 52} o}Z27oldE & 4 32, ol Z&5
2 IZjRste] Aol
[12]. 224 2 Ad2 TSP Al
S tde2 sto] SHRo] AMALE Algsto, 2
9] RQol thigh 222 st &
o] ik} &£2A419] vl
Zoltt. & 1 49} T3 504 BZo], Nt HlEL
2 ot &£7A40 dist AY=E o]oler k= H|E &
1A 7S 5, ol 7

2
ok
T

fo
=)
19
rg
=
>
1o e
o
i
r_l
£
=
o L2

Ir
o
—n
N
N
o)
g
)]
oz
)
i)
r_l
)
w M o
S|

Qo] gilo] Qick, ol $ASL A WA &4 A
of FIRIS] HelolA] ol 4 k. 5, AL Al
Sl Holpr] 913t WHS o] ANAPH LolA
gk o] 4L ofH oZAAo T SUsH Kg
%o, TSPo ot B} Az 2 Al RQol ohet &

2 sk

V. Conclusions
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