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Optimization of Graph-Bisection by HGA (Hybrid Genetic Algorithm)

Hiroaki Inayoshi(*), Yutaka Akiyama(**), Tatumi Furuya(*), Tsutomu Hoshino(***)
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The effectiveness of the hybrid between some local-search-mothod, e. g. hill-climb-method,
and GA is demonstrated by Bisection Problem for random-graph. This hybrid method is
effective for those serch-spaces which have several scattered acute-peaks and makes up for
the traditional-GA’s incapability of climbing acute-peaks due to its “blindness” in search.
This hybrid method inherits the capability of global-serching from GA, and this capability
makes the hybrid method more efficient than the repeated hill-climbing method. The effi-
ciency is shown by an example of graph-bisection-problm. In appendix, (A) the neighboring
structure in the serch-space of bisection-problem and (B) four hill-climbing methods, which
could be applied to combinatorial problems, are represented.
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4.1 Genetic Algorithm OEFRMAEE

SRS o LR % 10,000 #1245 & L7z RGA 7 (Rank-
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Fid bEHE) L. zolinkz 35, Ebiccol
FOBBIE f(z) BRD. fmez = f(z) 2T %0

step 2) o I3 BB (o' TR T) OBIKIE f(2)

*

Tw3 120/ —F b€ B) 0% (k) —FRT akb
OFHPE L) kb, b2 pEREEL R 3 254
REREOND, 2T, [H3 238IREECH L. 150
= FRT7OTWCHLNLIREES & [d & OREDOBER
BB XX ird s, :

B3 2SEIRIEC BT — FRT7 O8A 3 BUHE, n?
WO OESERTRETH B, B DEIC X BECR, [n?
BHOWTFRO/ — FRT7TOMEEHTRRL T THWATLY
aXPHEECEB] L5 2HHRE (= a2 OBETIKE
IMEER B4 BREE) KELET B EC. EIED/ - FRT DX
#ic X 2 REEE (FERMEOBE) 27455,

W X 3 BEHAMREE LTk, TBHEREORR
OBEE | BLUN TBERREOLEFIEF T 2RI 0R
%%y BFeRdT {(SNRZ} 04D EF X 7o

S ="steepest ascent” T [H BREET e BEER
HEOa 2 MEEES. [Hda22 MEDEL A& 54KEE)
CEBT 2] w5 7 etx% (local) minimum ICE|
ETBHECERYIET,

N ="next ascent” T, [HEREIL. THBEF
<1 BERRRED 2 X MEERTHR, (22 MEDEL &
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°

R ="next ascent random”Clx, [HLRE»I L, T
Y X LBNEFC) B ERiEO o X MEEXTER, Tax
MEDE & B AREE ) 2340H D RE, ZOWRECE
%E?JtmﬁfutX%%T§W%&k?i?@

Z ="next ascent (R&N)”Tik, R("next ascent ran-
dom”) DIRIEFEY D7 n 2% R OMTRMH% 57
TETRIEL., tORKREEREROBR LT O
&DJ%, N("next ascent”)ERKEFTA 5.

4BV D5 b, BEEREBOERDEE ] KOWTHD L,
S A, Hic TBEEREo2BR | #fTh 5oLy NR,Z
D320 €—7BEFco M ERWNIC TBEEREOSER ]

KD, Th O OBBIEORKER fre = maxn f(2') 5% v, BEOBERE, B % 3RERIOH» ) KIEEB

(7 s fraz = F(¥) 5 yE{z'}) 2T 50
step 3) frmazr < frnaw BDHES
fmar At f1’naz ( N Eﬁ{ﬁ@?%’f) 3

z — y (- - FRHAOBE)

& LT step 2) 24 D3ET
Frmos > flpe BB z... BAEORFHE b5 LU
Q?WEEOEkﬁ%%$ﬁ~»aLTﬁ%%¥T

2 SHREORREFCOIZE Y ER. BHEREX N TO X
5 ICE# LTy EAT step 1) ~ step 3) DFFECERT %0 72
2Ly 2D TREREEY (22 +0) B/METH D
T, ELSEETBAOE. NIUTHEl ¢H55, [flz)
DOR/MEFRKD BRIE] % [~ f(z) DBRAIE SR 18 )
BB AL 20T, BHGcoEE LT
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L. TARBRLTw3 120/ —Fa(c A) &, BEL

IBEACOWT  BEO {0/1)Y (2 N &on) =M s
WTik, TB3#I8 2 L. ¢ &3 v 7Bl 1 DA,
Bt N KTH 1 DORTOHCEWTHRBRL > T HIS ] 25

Mz et 2B TH 5. COBA. RAEZEE D R 4% 1k
N Bo#E s EncBEL T3,
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COffER, FEGRBRIICE D BB RO T &

TED, LEADNTWETATY XLTHY, BFFICRE
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o step 1) BIfED 2 3EARABICS L, [A8#IC X % gain

(= cost DIRDE) BRRKEZRB XS5/ —FT (
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SRTREICDOWT : B82S & N icBIL Tk, TH3REET M)
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LR, CDEEDgain DEEZ g1 LT, a1 &b &
THINAD DL LTEE T 50 :
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;Ig?‘g‘ BED 2 ERBEER— 1 & L, BEE
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