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A genetic algorithm for the optimal sequential partitioning problem

Hajime Araki, Non-member (Hokkaido University), Taichi Kaji, Member (Otaru University of

Commerce), Masahito Yamamoto, Non-member, Keiji Suzuki, Non-member, Azuma Ohuchi, Member

(Hokkaido University)

The optimal sequential partitioning problem is defined as the problem to find the minimum cost partition

of the nodes of a directed acyclic graph into subsets of a given size, subject to the constraint that the prece-

dence relationships among the elements are satisfied. The heuristic algorithm based on a tabu search for this

problem has been proposed . However, there is a tendency for the solutions obtained using the tabu search

approach to be trapped in bad local optima in the parallel graphs with random costs of edges

In this paper we present the genetic algorithm for the optimal sequential partitioning problem. We develop

effective two point partial order crossover satisfying sequential conditions, which preserve better block that

has the larger sum of edge costs of block. In this crossover we introduce roulette selection method to escape

local optima. We also assess the effectiveness of the developed algorithm. The results show that this proposed

algorithm outperforms, in terms of solution quality, any other algorithm using tabu search.
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Fig.1. Sequential partitions of a directed acyclic graph.
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procedure
begin
k= 0;
Initialize(P*);
F‘itness(Pk);
while stop-criterion <> yes do begin
ck = Crossover(P*);
Mutation(C*);
Fitness(C*);
P+l = Selection(P* U C*);
k= k+1;
end;
end;
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Table 1. Computational results for the strategies
to decide crossover points in various parallel graphs.
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Table 2. Computational results for selection

strategies in various parallel graphs.
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Table 3. A comparison of the genetic algorithm
and the tabu search in various parallel graphs.
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A 14510 TH B Z L b, FEMO BIEAIZIZFEHED Sk &
A EIICRELZ. GAIZERE 100, T80 0 o3
150 & L7c, ZBAERER(0.01 TERYTo7. £72, GAD
FRL =5 ELT, RAADFEEFEIIV—L v b BIRE, @
HOBIRF RV — 5 131) — MAEFEZFAL. GA
1310 BIERE TV, ZOFOKEME, FPHE, REMEY
HmLTWA,

B, Ty P TR 1~50FTICT V¥ L2871
EXFOTEA 102 0 EED L5 5 7123 EEH 4T
VL RBICHERERT E35 S, FEHHNCA DIV, GA
DEMENRREN TS, BF7 5 7 TIREFIEI BT
BIZHEST, —FLy 5 7 DMEE KA AL TR
BN B 78 ML LM 2 R EBES AL 72 5.

RIS, Ty TP T AMD 1~50 TTICT V¥ L2581 7-

IV RAUIZOHKRERY KESED 2 H5)7 5712
BT GA 4 Tabu Search #& ) b BiF 4 fE* BTV 5.
PEED. 905 L9y a2 20857572
BUTKEHRREELTIART LT ) A L2 HBVD I b
LoT, ZELVEDUN L0 SNEERLE 72,

5 & B

T, BT VT ) X402 k2 RE R 5E R
BORECREL 72 452, =5y 7 710 L 2 BGkER
Kernighan OHiE L OMA GO & B REMFBGH* KA
720860, BRABELREL, B LITIEM G /-
T2 A TIEFRER A B L, AREICE ML EEHT L
TN X LEREL .

RIEELTRED 2 SIEFRR A EHT 5 L BE0%
TIRRRAfRD B S B, LA L, 2 S8 NERE S X Cit
HARZ HBIZFEBEL, A D BONEFET] % 4k X 4
I o THRITIEMBIRE BEEL /2. 2L T, X2 A0
REEELT, LDBFR7 09 7 S HERIICE CHRIRSA
AUV=L vy MERELEAT AL Lo THREAR 57

TL T, HEEERTIZ, Tabu Search ETHEED K TAST

220

ENTwie VAR NOENT VY LIHET AESS
7 7123fL T, Tabu Search £ & ) & BiF @036 h .
F- BN EMT 51> T, —5ILS 7 7 0ME¢
AT 52O TRERDILNSS. 200, T5EHHmn
T 5o TR R BEREERE 20, ¥ GA D
AR EIN.
CEFRL114E 2 A22B %2, [A114 8 B17THEZ(T)

X

Kernighan, B. W. . Optimal Sequential Partitions fo Graphs,
J. ACM, Vol. 18, No. 1, pp. 34-40(1971).

by K—, KM H: Tabu Search ¥ - BB AR Y 7 7Dk
RN FEIREOBIE, BRY¥EHLIE C 71, Vol. 116-C, No.
10, pp. 1149-1157(1996).

i K—, KM H: EEBICEITMRMLE 2% A7 LORBHE,
WA Ram ik C 7+, Vol. 117-C, No. 2, pp. 136-142(1997).
L¥F #B BT VT ) XL, EERE 1995

Wi BERE, AR 8% MUFRMBEIC B 2 BEHREC T 5%
22, WRF Ban CGE C 77t Vol. 114-C, No. 6, pp. 713-720(1994).
Goldberg, D. E.  Genetic Algorithms in Search, Optimiza-
tion and Machine Learning, Addison Wesley, Reading, Mass.
, 1989.

Goldberg, D. E. and Deb, K. . A Comparative Analysis of Se-
lection Schemes used in Genetic Algorithms, Foundations of
Genetic Algorithms, Rawlins, G. J. E. (ed. ), Morgan Kauf-
mann, 1991.

I. M. Oliver, D. J. Smith and J. R. C. Holland, “A Study of
Permutation Crossover Operators on the Traveling Salesman
Problem”, Proceedings of the Second International Confer-
ence on Genetic Algorithms, pp. 224-230(1987).

x

PN & (F2R) BM49E3IF20084%. FE3AL
U OBERFTERERTFHRE. F10£3 ARK
RERTHERER S 27 LER T EERISLER
BT FE4IRAL), BRAFTILBREREICH
5. BIEHT VT ) X LIZERL HD.

m o Xk —

(IER) 1988 FEitiFE KFEAFR LEREFER
THFEQELREET. F4E (%) HEAL 1989
FIBEFRRERESRELHTF. 1994 £/
BHAFEHFTILSEREBEIE. 5L (I
VAT LATE, EHRBFEOMEICESE. HAOR

#A

=, ERAEFSELER.

T.IEE Japan, Vol. 120-C, No. 2, 2000



fi il 551 53 BRI RE O i i

W oA B A (GERE) 1991 Fibipl AFE TEMBISH TSR =
¥. 1993 FRAFER TEM 7RIS L RRERT
FHEIUET 1996 ERIEEHFERET. Bt
(I%). 1996 & B R ERHRA LM %I (PD).
1997 FILiBERFRFRTEM AR B HR TS
WEBF. vV FIL—T 2P A7 L4, DNA
AV 2=F AT E T ARRICEE. B
BurEe, NIHEEFS, SFHEREEES,
HMEBHE¥S, BRORELEAER.

$% K B Z (FRE) 1988 FiltimERFELHEHELFHZ
¥. 1990 FRAFRLEHRFHELERE[HEL
FEIUET. 1993 £RELHPREBT #+
(T%). FE, LigERFETESHF. 1996 £F
REFERTEM R R TEHERHIZ. — 2 —
TNVAy bT—7, BIEMTLT) XL, TLF
I—=Vxr b eEICHMT AMEICES. HRLE
#&, BREWESERE.

X A ® (EER) 1974 FliBERFRFRIFHERE
TERREET L (IF). mERFRFRLFE
WRRRHEA THEEEEIZ. ¥ A7 LERILYF,
IEAATHEEY 27 4, EFY AT ORI
EFE. FHRLAEYE, ERFES, SHNEHHIHE
£, BAROR ¥2, EREHFES, AREEFS,
IEEE-SMC &£8&.

BE¥HRC, 120425, FR12F 221



