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Abstract

Genetic Algorithms have been known to provide near optimal solutions for various optimization
problems in engineering. In this paper, we study the effect of gene order in genetic algorithms on the
defining length of the schema with high fitness values. Its effect on the performance of genetic
algorithms was also analyzed through two well known problems. A few gene reordering methods were
proposed for graph partitioning and knapsack problems. Experimental results showed that genetic
algorithms with gene reordering could find solutions of better qualities compared to the ones without
gene reordering. It is very important to find proper reordering method for a given problem to improve
the performance of genetic algorithms.

Keywords . Genetic algorithm, Gene reordering, Graph partitioning, Knapsack problem, Clustering.

(objective function) upe} F-mol W&l wu), EAW

I.ME

SR S A

o]

58 Aga] Az AUE AR A AREs Fa

A2 &312)E(Genetic Algorithm)& th(Darwin)
o] HRAE o]&& 7oz & gAYl HAYE
ol SAYEE 71 ATt AQAGA A dopdol =
el AL AESAA EEE FEol Aavs AdFH
‘d¥(natural selection)$loll A9 sto] ot} F
2 dndFade old Aee AsAFe 5 FFH
of EAES E719% AFE ¢ndIA A&7 A
thoo)E 98 #AA LnIYFE A8 ske A

£ z=setn |9 AFE(fitness) F 53 gkl

*‘6 -—"f“?i}_’ AFH S
4 AA :2006.6. 2 A 45 2006. 8. 16

%’Z“E‘ WE : 2006-3-10

Xo] =EL 2006d%= FiU

sla] AFHAL.

SR EEE e

= AAE 4D fASHA Sl ek olgt
e A dnEL VLS A7, 2AE%, EYI
AA 28 5 o9 FF A3 £A49H1,2,3] 7
Agtgol[4] #4850 the dagFal v w2 34
2&& BT A €Ty FPeRe tE
394 ndFHe g2 g4 T FAel WA g3
A AL sYsd dnds AA7 7R diE
%“94 %%7}3*3% e T U

|

fl

2 =RodAs FAAe wid /‘1 T AAA dndE
o] A5 oW 9L vA=IE F A dAE F
ato] d@Aos At B2 FANA s dAd
zEfog estdr} o]y Uy :=ol HEHe
wej Y F g AMREE e d IJE B2 5 X
AE mujojct o) ) WA E FEE I AH F



202 / wAA AuEE ol &¥ FAA dnAFY NI

& F AN et A2 mAHA FEAA AHe &
A dAed Az WdeAd wet AA T
d oupg A e Ao 27nprt BEO B = g
3 a3A] ¥E FE Ak ¥ =FdAe #32 ¢y
g A&s7l Aol FH2 WEE wol Fo=d
Az gnF AsFES 2AIY. FA7 Aujdo]
fAx dneEe) Aol uAE I 2y Y5
o APAHA HHYs EAY 2HZL £E7} knapsack &
A€ AHg-stATh

£ =89 742 od3 2o g5 Zolds 270

oJ8g olgatel RAZ MIR Wil BAS MU
3glAE fAA Aol FmeZel Aol wAE
GG BAR7] Astel 1A 2Y A% knapsack
EAlol HgAA AWstn AHE AN@) 45 =F
o ackit AEL THHR 3

2. I 32 ai g3 )

2 FexMe de ded &7)0 o8 o8 &
Aol wigel mel §5F 27wzt BnEL Fgo] g

A 5 A% 22 Ao AA KA FnFY 4ol
4ge 2 5 UASS @_Dasm[s] 270kt Foi7 EA
o) 2R TS FAASe) ol 27)v o
& gAG drel A WA FAH =A AHER 1)
= 2% FAE dg7 2o Aok

Foln oz G=(V,E)dA, Ve 4 v;o 8%

= (v, v)9 Atk F ;9
weight& a2 33, 7+4 €;9 weight® ¢;#1n 3k}
aR=st kARE BEsHojor & m Bdw 74 ¥y
2% A, Ay, ..., Aol FoAo OHZ B EBAl:

obefe] zWg WEHIIAA AMZ HAA ¥ FEIY

V,, Vo V, 8 RE Rolth.

1. Ut v,=V

2. VV,, Zy,ev,aA,

3. BUR® REAT V, o s34 2= 2E 49
v, vl ddte] C=ZXc v 43 Holof g
AelA Ce 280 8o] Hu £ o) zZd kA

o Y e;B cut setolel Fok B =EIME k ghg
22 st ZE A v, 9 weight a5 12 7HA 385
o owg g3 ¢re] Ao MeFE NOIE} g u 2

14
48 g3

ﬁ>

S go] YT PYRAT -2 AR AT
A FneFe AEAAE F=at dYs

izt He] sz NI EEEAY EAsE
by, by, -, byo2 ERY + AT o7 bel g
viEA] 01‘3 0, UiEAZ °]‘E lolq Ali’*} Az—o’] “g‘

3¢ U= aaenz b, by, -, bylA due
0olm Wi 1o] Sojob @k mujANAE olH @
agold £3 A8HE 9 LU= WHE AT F 3
o 9 TIE mieAE 2Ez A48 5 e AA

ay, @y, -, an% by, by, -, byE ERFFAANA F
wxpste] dAFo N F 7o 24

ay, @y, a5 by g, by

bi,by, b5 a4 0,7, ays AA "ot

BaRgo)a] ste] AFute on g EAldz
Ed89 § dvhk H=[1%x0*]*x*x].

o714 “¢"& don't care® YENNE wERY Bolr)
27)v} H9| defining length S(H)E “+"o] obd A W
R Bz A “x"o] obd wpximl Bz} Alolel Amza A
g wets S(H)E 5olth. 919 2719k H7b vhet

T2 Az

A

b 3}]2; —-‘—’T‘ U4EA1 VI’USEAZ
< A3 vk 27vte] BF A¥sE AH)e HA o
e ZE S5 3T A¥E goez HoHch

27)vl= mule] ¢ste] mmE 4 k. HeY H$
T2 2 HY9d" cut pointZ A WAL A HA FH
A Apole) ol @ Hel AW 2767} Gase] AAE
< I 27jv7k vEtdle AE2E A &4 2§ qdrth
27]v}7} Sivfjol] 2)8led wmyjE BEE defining length
5ol mldlsle] AR H7F wule] o8 n3E ##E
pdH)E Tol 2
ols} Zol Se w2 pyol LA L Yot 4E Eof
o & nol 102 EEEAANA v F vy AlolE AAs
= 7+ 9 weight7t thE 7HA 9] weightaol A3 2
thm & g, o] ZHM2 cut seto] TIFHA GE o] B
gu] 8- Foled Aoz fesin

=, Ul,UgeAIC’]}iL]’ Uy, UQEAZOJ Ro} vpgkz
itk Hx9] FAx Aud S oA (s A A9

qAg e 27w H & [ wseetkrk )% ] (Z2
[1#sssser ]+ 02 mAAG 22} #87 SnE
S ALl Ao ojH HHoz {FAXNES A EsA
veol F WA FAA o) ZAHT K} #Zo] i
27)n} Hy+&

A Hyb wel ¥ nEd 88

e !'
11

rlr r

BEAA AN FAA ARES

= (e}
g RS e

7} JIIESS ST [N

[ 11 ekttt e ] ) 0]



ERRBEA Y Bg HE 7 % 4 3 2006. 10/ 203

p(Hy) = &01“' —O]Ui aufel] o5}

HEAZ Aol v, vgE L ATl TEANAH F
Aejd <@L ) B} gul wolA A EHch ol 2
do] o2 Aulg A WEHA {FAA dFS
A3 g 718 2707 YEhdiE 8o s B
5o A8t gHEE S Fo)A dh

aujrkE g o oJx M fll 27er H7F
24 = m(H, H& Jeria o
A9l chromosome & wm(H, t+1)e e o)
vHeRY 2ok (5]

w0+ )= mCH, ) - AR (1=, D

p(H)&

rlo

w (o

ﬂ oo it &

mM9 chromosome&

9] AHolx  fi= AA chromosomed] T FH ol
p.E mujFEoltt. & A= vleste MH&E
ARE AL 23N, 2 ZF$ defining length
E4E 27inte HEFE] AXE AE ¥ F U
2] Aol 9nste vl AYE7t E3 defining length
7t &L 27t deAdidl A& 34 daeF
o AT 2EE FEo] o Aolvhlel A
g T A HFPRE olLd FEA WY A
f3tng APl 52 27viv 52 AYFES 3R
ot B4 A7)vle] HFES defining lengths SHE 3
A7t glet.
B =FdAs 27t AFEI £S5 E defining
length7t FoMAEE FHAE AMEst FHA &g
F& ALse AFE AAg. 27lvke] APz
defining length’} 8 & ZA FAAE A9g st A
< g oYy FAvic 2 $yHE a7t dF A&
AE = Mo A¥HA HH3 EAE Ftod {FHA
Aude] dngF 45 wAe g d¥Hez &
a8 2o}

i
o] #A
}.

B

3. 1L AdE 58 4597}

3.1 2= EEEA
3.1.1 #AA Au4E
Y= FETAY Aot =t 3FdAA HYEH
Rovz AriME Ak o] Tl fFHA Auid
9 EXZE b B v, 0,8 dYEide fAAE
chromosome WelA 7Hg Al T+ Zolth uepA o3
2ol de AHEEHy ZEaEY Mo HzZy A
Uy, Uy, o, Uye AR 39
WA weight7} 74 =&
v;, 'Z‘ shto] A Uri 1=

» AFolel weight7t ¢;,91 24

(o]
L
Fewh 7€ A v,

p Arolol weight7t ¢, A eyt EAFE MR

Mo

@ v[,_,]g} vk% O)I‘E" Z_]_'/}j'o’] Welght-‘& cik+ cjk
2 Bolach A9 2e FHL sty WY GE wax
BEHL UAD A v, . CZVE HRE HES
o Md v, 0,0, 0, A I

st 2e BAL FAZER YW B 2o,

Procedure Graph_Clustering (graph G=(V, E))

while (JV'|>1) do
begin
Let ¢, be max , ,cy ¢y

V=V—{v, v3
V= VU{U[a,b]}
for each k(k+ta and Fk*+b)
Cra, 5= Car T Cop
end
Let V={v(; , .} then v;,v;,-~v; is
the new

order of vertices in V.
endProcedure.
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Procedure Graph_Generation (graph G=(V, E))
Let v, vy, vg, ", Uy be the N vertices in V

no__edges= N ]\g— L, density

for i=1 to mno_ edges
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select 1<¢, j<N at random
E=FEU {e;

¢;= a random number chosen between

wmin and ,wmax
endif

endfor

endProcedure.
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Table 1. Cut cost C for Different Graph Sizes

N| #38z Aud A | /Fdx Add F
50 6310.2 6310.0
60 9282.0 9277.1
70 12816.3 12784.7
80 16939.2 16920.9
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Table 2. Cut cost C for Different Edge

Densities
density(®)| A2 AsiE A FAx Aud F
60 6644.59 6642.71
70 7933.92 7929.57
80 9258.93 9249.67
90 10619.29 10590.79
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Table 3. Cut cost C for Different Ranges of
Edge Weights

Z'vmin _
+H2 AE A|HA2} Aed F
_ wmax

1 - 10 2859.27 2851.74

1 -20 6085.7 6065.83

1 - 30 9287.4 9274.95

1 - 40 12447.08 12411.09

1 - 50 15658.42 15602.52
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Table 4. Cut cost C for Different Ranges of
Intra—group Edge Weights

% W edge weight

tg_?% (wmin _ "r)r?i;‘]' "r’rﬁx}_
max AulE A | AulE ¥

w ™)
20 - 40 11405.97 11285.42
30 - 50 12033.92 11793.98
40 - 60 12566.5 12083.08
50 - 70 13140.05 12597.21
60 - 80 13761.76 13123.23
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Table 5. Total Profit P for Different numbers of

Items
2d s[a4d4 Ama 1] 0, | 0, | 0,
50 371.97 405.66(399.65|361.01
60 439.09 483.67{474.48] 423.3
70 502 556.521545.931479.57
80 557.59 624.37|613.741535.03
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Table 6. Total Profit P for Different Ranges of
Profit Values

min o;d
| iz | 0| 0| O

_ pmax

10 - 30 819.61 884.87 1 857.91 | 787.9

20 - 40 1204.65 1282.8 [1232.62|1151.51

30 - 50 1596.64 {1701.56|1625.24|1531.14

40 - 60 1976.44 |2119.55{2011.77{1890.71
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