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Abstract

Evaluation of Several Solution Methods of a Set Bipartition

Problem

NISHIMURA Akira

We consider a partition of given set of non-negative integers into two equal size
subsets. The sum of a subset is the summation of all elements included in the subset.
A set bipartition problem is to seek the best partition where the difference of the sum
of two subsets is minimum.

In order to solve this problem, four solution methods are used. Those are a greedy
method which is the simplest heuristics algorithm, a sequential improvement method
which improves the solution of the greedy method, a complete enumeration method
which guarantees the optimal solution, and a genetic approach which is one of the
effective optimization techniques. These are compared and verified in the accuracy of
a solution and calculation time. Experimented results are shown and the evaluation of

those four methods is discussed.

key words Set Bipartition Problem, Heuristics Algorithm, Greedy Method, Se-

quential Improvement Method, Complete Enumeration Method, Genetic Algorithm
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5.3.6 RBRTEH
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B ERTTDHEIITRELTNS.
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TR T50 RO, HBEMPEHFINZRV] & T5.

5.4 BEREMTILTY XLOYHE

B 7 TY ANE, SEIFIHLERERD E, BREBEEDOL I R a2— VAT 1 v 7
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DIHEENTE, BRERZITO ZLITL Y RPFMRICHD Z LRV R BWREZHIRT 5 Z
EWTED.

7o, 1 #HROBBEBOEMOK T REZHM L T52 LT, AERMITISEL LD
BT < FTREMERNHE 2. 5. Z 0 1 R OBEERE, KT REIIMORBE, FHERFMIC
RE LB ofifih L T DBRICRIHT VT Y XLDBEBERNTA—Z L2 5.
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6.1 FEERELEEIZDINT

ta—URT 4y 77N XL, ERIZEE, BIsH7 VT Y X AOIREDThZND
EREZITV, BHRICETOMECMHORE, FHRRR THE LI 21T 5. REERT —4
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ST
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Ea—VRT 4y 7T NTY ZATOWTITAE Y IE L BREEEDOHEZ L, 3ETH
R E Y ICBEREEETIIREVELIV SR VIMIEL 55 Z & 2R e LTERLTWS
D EOREYREINTVDINERIETH. £, BEMT LT Y XA TIHEOREFFRE
[ E R Z LI Ko THROREE, FHERMNED X S ICEIT 20 RFET 5.

6.2 Ea—YRTFT4yIFIIT)RXL

FERENC K B R3E 0 1 & BKBORE D MRORSEE, USRI 2 T 5. BRUGHED k O
BICoWTIE k=3, k=50 2BV F>THY, BER (%) (o0 TIEAKIE D B0 HHE
I BRI CIEB RN EES NI LV D 2 L 2R LT\, BEROIE S
BT O L 5172 5.
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BRI BEORE — RGO
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FEBRFERZF 6.1 11T, 772 LIRS 0.0000 & 72> TS b DIZ-OTid 0.0001 A

— 26 —



6.2 BEa—URT 47 T7NLIY XA

ThHDHZ EEERLTWVA.

#6.1 MECXTIe2—YRT 4 v 7 T7NIY XLOFME & FHHERERH (s)

_—— BREE D 3 B EE (k= 3) B EE (k= 5)
e} EERE | BRAMME | S | RRRE | BRAEME | S | BERN
10 42 0.0000 22 47.7 | 0.0036 22 47.7 | 0.0065
20 420 0.0000 4 99.0 | 0.0037 4 99.1 | 0.0132
30 250 0.0029 18 92.8 | 0.0041 2 99.2 | 0.0140
40 336 0.0030 2 99.4 | 0.0042 2 99.4 | 0.0143
50 314 0.0031 24 92.4 | 0.0045 2 94.4 | 0.0144
60 328 0.0031 6 98.2 | 0.0048 2 99.4 | 0.0145
70 228 0.0033 12 94.7 | 0.0051 2 99.1 | 0.0148
80 65 0.0034 11 83.1 | 0.0052 3 95.3 | 0.0155
90 130 0.0035 6 95.4 | 0.0054 2 98.5 | 0.0156
100 220 0.0037 6 97.3 | 0.0058 2 99.1 | 0.0157
6.2.1 EE

EERAE T X0 BRI 0 RIS O W TR IRESEE L 0 b3 ERNIL RO AT ELS, £
HBXONTHBIZ Lo THROBEIZASATZYINA6NS. iz, BREHEEIZOWVTEL, &
BRERDE—ETIERVNRZL DFETINEBEL 2EEH LTV,
BIEITARIR U I CRTGELEZ XV REMICEREIEMT2 2R TELEWVWS ZERE L
5. £, EEOHEERIZONWT, k=513 RERL kL =3 ITHELLTWLH Y,

E=3D¢EINLHERLBLSBRoTBVMOBEEN LN ->TWSE. k=3 12250 T

DI DBEIRK
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6.3 JEEFIFEIE

6.3 TEIFE

SERFIZFIEICRT UCTEFREE 10, 20, 30, 40, 40 D 4 @Y OFT — X &= HWTEREIT-
7. B0 ULDT—HIZOWTII KRR NANELEZ LNDT-OFHEI L TR,
# 6.2 ICERBERETT. 272 LERBIAN 0.00 £ 72> TWVBEHDIZHOWTIX 0.01 R TH 5

TEEEHRLTWS.

* 6.2 MK 2 72eFEED M & FHHE R (s)

ZERE | ARG | RER
10 22 0.00
20 0 0.03
30 0 30.06
40 0 | 26782.52

6.3.1 &%

FERFNZETEIT 4.4 THRRZZ XS CRBEMPRIES N TV ERR 6.2 Db 005 KD
(Z, ERENDRTTERR CRERESEL LN TE D, LrL, BREDPHEA DL LG
FRFEINMLE L 725 T D, EFRE 50 LLEICOW TR R R BN MBI DT 0FE
BREATO Z W™ TE RN TC.
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6.4 EEHT7ILIYXL

WRE T LT Y XA TIEFROER (21Y), KX FE (10@0), ZRARERFE (318
D), AAXHERIL (9MY), RALEMEE (9EY) ZLICLV N SLOMAENTE 5,
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PAE 4860 i@ Y OMEENIEFETD. TNEERHE S0 DT —F TERLUKEMBO—FBR
ETNRTRA—FREEITIOLN ThHoT2, WAEDOBEATHREMMNFE CEEZET-1-9,
ELEEOFE (0~9) ZFAWTENEND/RT A —2 5D 10 EOFAEED EEET -FRVMED
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o XXFE ¢ HRIERFRX

o BRERFWE  2RMOT X AR EE
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TNAY ZLOERERZ LT OR 6.3 1077, REBERIIMOREF K Z 50 & 100 (2
DNT T2 TS, RFD Avg IZOWTUTELEOFEE 0 226 9 ITB ks E2 L&D 10 [H
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6.4 BT LIY XA

# 6.3 FREICHT BBEHT VT Y X LAOFMME & FHEEER (s)

— 50 100

B | Avg | KE | B | Avg IREfH
10 22 | 22.0 | 0.405 22 | 22.0 0.850
20 0] 5.4 0.930 0] 44 1.839
30 0 3.0 | 1.206 0 1.8 2.434
40 0 4.2 | 2.045 0 5.6 4.107
50 0 7.6 | 2.743 0] 3.6 | 5853
60 2 5.8 | 4.782 0 1.8 6.552
70 4 9.4 | 4.885 0 5.4 7.483
80 1] 10.8 | 5.742 1 4.4 | 10.043
90 2 7.6 | 6.985 2 7.6 | 13,342
100 0] 3.0 7.317 0| 56| 13.693

6.4.1 EE
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UTDR 6.4 I1IENENDIEDOERHER TH L. BREHEIZOWTIT k=5 DHET
b5, Fiz, BT AT Y ZLZOWNTITBOREFREBRED 50 DHETHD. Avg
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—_— G URS BRIRYEE SERFIEYE BT ALTY XL
PMmE | REE | FRMGME | cEsR REfE | FRGME KefEl | &BfE | Avg REfH
10 42 0.00 22 47.7 0.006 22 0.000 22 22.0 0.405
20 420 0.00 4 99.1 0.013 0 0.038 0 5.4 0.930
30 250 0.02 2 99.2 0.014 0 30.069 0 3.0 1.206
40 336 0.03 2 99.5 0.014 0 26782.527 0 4.2 2.045
50 314 | 0.03 2 99.4 0.014 - - 0 7.6 2.743
60 328 0.03 2 99.4 0.014 - - 2 5.8 4.782
70 228 0.03 2 99.2 0.014 - - 4 9.4 | 4.885
80 65 0.03 3 95.4 0.015 - - 1 10.8 5.742
90 130 0.03 2 98.5 0.015 - - 2 7.6 6.985
100 220 0.03 2 99.1 0.015 - - 0 3.0 7.317
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W REARICIERITEVVEZ B D Z LN TE TS, BEBEHT LT Y XAAZDONTII/NES 72
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