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Experimental Evaluation of Algorithms for
Maximum-Supply Partitioning of a Demand-Supply Graph

Kazuya Watanabe *,  Daisuke Takafuji *,  Satoshi Tacka* and Toshimasa Watanabe *

[abstract] Let G = (V4 U V;, E) be an undirected graph with two disjoint vertex sets: V; of demand vertices
and V; of supply ones. Suppose that a positive value d(v) or s(v) is assigned to each demand or supply vertex
v, respectively. Let V..., Vi, be a partition of Vj such that, for each uy € V, (1 < k < |V5]), () the
subgraph G[Vy, U {ug}] induced by Vi, U{ux} of G is connected, and (ii) Evevdk d(v) < s(ug). The maximum-
supply partition problem for a given demand-supply graph is to find such a partition with 3, <k<|Vi| d(Vy, ) being
maximum, where d(Vy, ) = Z’Uevdk d(v). This paper proposes improved versions of several known algorithms:
one of them gives an optimum solution and all others produce heuristic ones. Their performance is evaluated

based on experimental results.
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tree B: type A & Rk L AR T, & TOMB AAEIC
FFIE.

tree C: RBEWTH > T ZDOFIFEIL 100% & LR
5wk,

graph Ct: tree C ¥ DRI, ZEDE 7 5 %
EITBE Vo KL= T 7.

EOMAE A DIFEHLE L, REOBEE B L U
GEEECEH LTS FHBEOZ 7 71 LT,
ms € {200, 2000}, |Vy| € {10, 20, 50, 100, 200, 300,
500, 700, 1000, 2000, 3000, 5000}, V4| € {3, 5, 10,
20,50, 100, 200, 500} 7 % 3 T84 {ms, [Val, |Vsl} (72
721,200 x |Vi| > |Va| > |Vs]) % 1003 2HE.

5.2 EBRER

# 3 12 my AT 200, 2000 THEEF—F (T
ndb 6600 ) # £EFECEALEBEOZHED
FHEERL, £ 412 {Va,|Ve]} = {500,20}
TH5 100 HOANIIH T H2ZHEBEOFHES
FE. R S~E 8, TRER Vi, [V} =
{500, 20}, {500, 100}, {1000, 20}, {1000, 100} T
100 D A7 % FFEICEA LB OFYEH SRR
ZRT. BABEOFMICIIZHRET RS,

Simple, Simplegy MFE & HRTIRFEITEHD
S, Simplegy DHH Simple L Y EHETH 5B, b
LM, Simple DFHHS Simpleqy £ 0 bR LWV,
FuzzylZ2WTid, Fuzzy, £ ) bAHETHRLYE
Fik Fuzzye, Fuzzyf,, Fuzzy, O3 P EETH 5.
52 graph A* % graph C+ Tl Fuzzy, ¥ Fuzzy, ©
HEEIEETH L. FNTH Simple, Simplegy &
WD EFEFIZE N, LEL, ZHRFRICE LTI, tree
C % graph C* Tl Simple, Simple,y £ D b L\
EVPBELNTRD, MO AN 7T 7 THHER Simple,
Simpleqy & 0 bZHRENFE VDL OO, —# Simple,
Simpleqy DHPEREIBVHELH L. ChoH &
TDOAIT T 7 ORBEHRDOZTHERIL 100%TH 555,
A7 57 OVEBOBIZIE, BRI BV CHE S u
HPEHE T B FERL, w N IBICH D X9 I/
L 7. Simple, Simplegy 37 VT X505 6 bbb
DL BHREPS L EREVEBICHIEE
R 5720, SO X L AT T 7 TRAEEN

El holbZEZzoNS EER HKELS 5L
1245-2 7= tree C %> graph C* T, Simple, Simpleqy
& W~ T Fuzzyy,, Fuzzye, Fuzzy,, Fuzzy, D%
BEORVPEFICENZ EDSHb0S LI, —ik
2 Fuzzy 3B VSR EL 52 2BETHEELEZA.
SRIOEETIE GA DFERBIIIZKIZE SR w2
LD oo, GAy IS RICHET KDL Z
LT E B, THREVF L B, F72, G4 i
FEREIEL, —HOF-F I LTI KZN X
DbHEV. GAp 13 GA; £V b BEEEEO A
LB N, FNICHEDLS TZREIMBFELR
NTL%VENZ LD, GA RFREBEOBVFIET
HEZEDPHOP oz, EOBRBEED, BK
Hte & m, OEAIC & BZEHERMOBRIZIZIZR W
LI THEH, KZN T m, ARE 72 5 L EHER
PIEFIIR 2o TW5h, EBE KZN OFHERRIZ
ms D2FEDA —FICWBIT 2 DT, KZN i3 FAM
BEVFIRKEVESICITEMETH B,

ULSHEOER» S IE, BDBERICEERDZOR
5 Simplegy &L, LV —RH%R 7T 7BV TE
MEOLOELRDDO% S Fuzzy B, HICEHE R
SEEEAND L Fuzzyh KL Edbholz.
6 FLHESHDER

AT, 77 7 ORKRMRSEIREICT$ % BT
DERNBE, BLXOKOBEAIIRER RO L
B LWL OhDHBEEHL, #5 0MiE% it
BEEBICI ) HEEHE L 72, T2 5721758
ERDDLD% 5 Simplegy B & L, — W27 5 71
BUWTEREOIWHEZ RO LD 51E Fuzzyz B
IV EPESRIORKERTH 5.

SBROBELLCUTOEI RLOFETONS,
1) AAF =5 0L (R~OBF AR OB

Hl, BEERHR RO ERE~DOIES)
Q) SEIRELEO - DLET & 2 b o 72 Switch,
HNN, IZN, DFE$e L EREHE.

(3) ELIIEEPOZIEDOE R L KD BHED

%

et [ NS 1y
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& 3 ZAAEOTVIYME (%) (5.1 Hi TR L7 mg $%200,2000 T 57— 8 (WFRD 6600 ) 12D\ TD
Ty

type A AT B C (ks
Ms 200 | 2000 | 200 | 2000 | 200 | 2000 | 200 | 2000 | 200 | 2000
Simple | 92.83 | 95.60 | 89.29 | 91.65 | 94.60 | 95.76 | 66.15 | 69.20 | 70.77 | 77.85
Simpleay | 91.21 | 91.39 | 85.05 | 84.21 | 94.44 | 94.07 | 65.97 | 69.80 | 69.19 | 75.83
Fuzzy, | 9449 | 94.48 | 89.28 | 89.60 | 93.84 | 94.00 | 68.86 | 73.57 | 74.74 | 79.46
Fuzzys | 92.77 | 93.29 | 90.08 | 90.09 | 94.34 | 94.76 | 68.14 | 72.74 | 74.74 | 80.26
Fuzzys | 93.05 | 93.32 | 89.43 | 90.00 | 94.25 | 94.42 | 68.49 | 73.21 | 74.67 | 79.45
F uzzy‘,’n 94.00 | 94.05 | 89.20 | 89.75 | 93.22 | 93.25 | 67.94 | 72.54 | 73.71 | 80.10
Fuzzyy | 93.47 | 93.96 | 89.02 | 89.89 | 9439 | 94.64 | 68.11 | 72.56 | 74.47 | 79.76
Fuzzy? [93.68 | 93.85 | 89.14 | 89.74 | 94.04 | 94.18 | 68.20 | 72.77 | 74.17 | 79.90
G4 84.12 | 84.04 | 69.63 | 69.65 | 82.25 | 82.42 | 63.22 | 67.26 | 61.03 | 64.21
GAy 88.11 | 87.96 | 78.18 | 77.73 | 86.16 | 85.92 | 63.54 | 67.57 | 64.58 | 69.45

KZN 100 | 100 | - - 100 | 100 | 71.86 | 76.74 | - -
F 4 |Vy| = 500, [Vi| = 20 D & X DOZHBOTHE (%)
type A At B C [ohs
™ms 200 | 2000 | 200 | 2000 | 200 | 2000 | 200 | 2000 | 200 | 2000

Simple | 87.58 | 93.92 | 90.55 | 92.03 | 88.50 | 93.89 | 72.50 | 74.86 [ 81.29 | 87.25
Simpleay | 87.08 | 87.94 | 81.83 | 79.94 | 91.61 | 91.70 | 72.97 | 76.48 | 76.57 | 83.17
Fuzzym | 9477 | 95.05 | 97.90 | 97.58 | 94.60 | 94.50 | 79.21 | 83.37 | 86.26 | 92.03
Fuzzyy | 91.88 | 92.39 | 97.95 | 97.86 | 95.40 | 95.45 | 77.59 | 81.85 | 86.45 | 92.27
Fuzzys | 92.28 | 92.65 | 97.68 | 97.39 | 94.97 | 94.90 | 78.20 | 82.27 | 85.99 | 91.76
Fuzzy, | 93.84 [ 94.40 | 97.46 | 97.38 | 93.70 | 93.57 | 77.84 | 81.80 | 86.11 | 91.87
Fuzzyy | 93.24 | 93.74 | 96.61 | 96.95 | 95.40 | 95.41 | 77.41 | 81.56 | 85.56 | 91.30
Fuzzyy | 93.55 | 93.69 | 97.18 | 97.13 | 94.56 | 94.41 | 78.01 | 82.05 | 85.70 | 91.57
GAy 87.69 | 87.80 | 74.24 | 74.57 | 86.64 | 86.55 | 74.11 | 77.07 | 70.08 | 73.82
‘GAy 89.64 | 89.52 | 82.48 | 81.63 | 87.21 | 87.71 | 75.32 | 78.79 | 75.88 | 79.61

KZN 100 100 - - 100 100 | 83.24 | 87.82 - -
£ 5: |Va| = 500, |V,| = 20 D & & OFHEHEEERE (sec)
type A At B C Cct
ms 200 2000 200 2000 200 2000 200 2000 200 2000

Simple | 0.0003 | 0.0003 | 0.0005 | 0.0009 | 0.0003 | 0.0000 | 0.0003 | 0.0002 | 0.0003 | 0.0004
Simpleau | 0.0004 | 0.0004 | 0.0008 | 0.0005 | 0.0002 | 0.0002 | 0.0004 | 0.0005 | 0.0002 | 0.0007
Fuzzym | 0.0074 | 0.0082 | 4.2673 | 5.7495 | 0.0401 | 0.0812 | 0.0077 | 0.0073 | 3.8245 | 5.7383
Fuzzys | 0.0061 | 0.0073 | 1.6781 | 2.4902 | 0.0445 | 0.1173 | 0.0079 | 0.0096 | 1.6248 | 2.0396
Fuzzys | 0.0061 | 0.0068 | 1.8063 | 2.7778 | 0.0339 | 0.0973 | 0.0084 | 0.0087 | 1.7312 | 2.1323
Fuzzy,, [ 0.0073] 0.0088 | 3.2877 | 2.7683 | 0.0365 | 0.0787 | 0.0073 | 0.0073 | 2.3156 | 2.6578
Fuzzyy | 00073 | 0.0077 [ 0.4212 | 0.4469 | 0.0555 | 0.1450 | 0.0077 | 0.0064 | 0.4185 | 0.4396
Fuzzy? | 0.0074 | 0.0088 | 0.6798 | 0.7705 | 0.0387 | 0.1108 | 0.0073 | 0.0060 | 0.8228 | 0.7848
GA,4 0.0684 | 0.0708 | 0.1121 | 0.1013 | 0.0720 | 0.0732 | 0.0726 | 0.0744 | 0.1138 | 0.1103
GA; 5.8012 | 5.6674 | 11.663 | 11.131 | 5.5886 | 5.8119 | 6.0522 | 5.9691 | 11.072 | 11.177
KZN 3.1971 | 54919 - - 2.408 | 50.496 | 2.558 | 52.301 - -




& OFHETEREHE (sec)

% 6: V4] = 500, [Va| = 100 D &
A+

type A B C Cc*

me 200 | 2000 | 200 | 2000 | 200 | 2000 | 200 | 2000 | 200 | 2000
Simple | 0.0022 | 0.0021 | 0.0027 | 0.0031 | 0.0023 | 0.0012 | 0.0020 | 0.0023 | 0.0023 | 0.0032
Simpleqy | 0.0005 | 0.0004 | 0.0013 | 0.0013 | 0.0008 | 0.0008 | 0.0011 | 0.0004 | 0.0016 | 0.0017
Fuzzy, | 0.0823 | 0.0817 | 0.4223 | 0.5531 | 0.1253 | 0.1462 | 0.0767 | 0.0779 | 0.3584 | 0.3728
Fuzzyz | 0.0605 | 0.0862 | 0.3166 | 0.4305 | 0.0990 | 0.1451 | 0.0902 | 0.0990 | 0.2605 | 0.2690
Fuzzys | 0.0640 | 0.0740 | 03381 | 0.4364 | 0.1163 | 0.1565 | 0.0810 | 0.0776 | 0.2997 | 0.3340
Fuzzy, | 00715 | 0.0827 | 0.1898 | 0.2042 | 0.1070 | 0.1375 | 0.0824 | 0.0751 | 0.1916 | 0.1953
Fuzzyh, | 0.0670 | 0.0831 | 0.2311 | 0.2802 | 0.0892 | 0.1780 | 0.0848 | 0.0845 | 0.6884 | 0.8697
Fuzzyl | 00739 | 0.0966 | 0.1284 | 0.1402 | 0.1458 | 0.1409 | 0.0755 [ 0.0694 | 0.1791 | 0.1873
GA, 0.4545 | 0.4450 | 0.8501 | 0.8404 | 0.4688 | 0.4813 | 0.4692 | 0.4690 | 0.8398 | 0.8611
GA; 105.36 | 104.20 | 203.26 | 202.80 | 109.97 | 113.92 | 106.83 | 107.03 | 196.28 | 199.90
KZN | 13.339 | 189.08 - - 12.334 | 167.11 | 11.818 | 168.13 - -

F£7: Vg = 1000, |V;] = 20 D & & OFHEHERER (sec)

type A At B C c+

ms 200 | 2000 | 200 | 2000 | 200 | 2000 | 200 | 2000 | 200 [ 2000
Simple | 0.0006 | 0.0005 | 0.0016 | 0.0018 | 0.0005 | 0.0006 | 0.0006 | 0.0006 | 0.0011 | 0.0014
Simpleqay | 0.0009 | 0.0015 | 0.0021 | 0.0012 | 0.0009 | 0.0013 | 0.0009 | 0.0016 | 0.0023 | 0.0023
Fuzzy, | 00175 | 0.0197 | 48.415 | 66.876 | 1.1182 | 1.3235 | 0.0190 | 0.0181 | 38.335 | 57.741
Fuzzys | 0.0138 | 0.0187 | 22.296 | 33.635 | 1.1173 | 1.5432 | 0.0183 | 0.0191 | 17.569 | 27.446
Fuzzys | 0.0148 | 0.0182 | 23.046 | 36.549 | 1.2545 | 1.4479 | 0.0168 | 0.0201 | 18.580 | 28.625
Fuzzf, | 00181 | 0.0195 | 33.252 | 28.164 | 0.9558 | 1.1495 | 0.0186 | 0.0180 | 21.206 | 30.010
Fuzzif, | 0.0146 | 0.0165 | 2.1483 | 2.2884 | 1.1342 | 1.6041 | 0.0173 | 0.0168 | 1.9172 | 2.3505
Fuzzy?, | 0.0148 | 0.0180 | 3.8595 | 4.5645 | 1.2043 | 1.3391 | 0.0155 | 0.0142 | 3.7821 | 4.5284
GA; 0.4366 | 0.4463 | 0.8306 | 0.8248 | 0.4320 | 0.4547 | 0.4917 | 0.4846 | 0.8236 | 0.8506
GAs 105.82 | 104.09 | 197.63 | 201.78 | 103.79 | 105.84 | 104.00 | 104.27 | 197.99 | 201.11
KZN | 10759 | 15289 | - - 63485 | 121.48 | 8.0484 | 133.59 - -

# 8: |Vy| = 1000, |Vi| = 100 D & & OFIEHERFH (sec)

type A At B C Cc*

ms 200 | 2000 | 200 | 2000 | 200 | 2000 | 200 | 2000 | 200 [ 2000
Simple | 0.0022 | 0.0021 | 0.0027 | 0.0031 | 0.0023 | 0.0012 | 0.0020 | 0.0023 | 0.0023 | 0.0032
Simpleay | 0.0005 | 0.0004 | 0.0013 | 0.0013 | 0.0008 | 0.0008 | 0.0011 | 0.0004 | 0.0016 | 0.0017
Fuzzym | 00823 | 0.0817 | 0.4223 | 0.5531 | 0.1253 | 0.1462 | 0.0767 | 0.0779 | 0.3584 | 0.3728
Fuzzys | 0.0605 | 0.0862 | 0.3166 | 0.4305 | 0.0990 | 0.1451 | 0.0902 | 0.0990 | 0.2605 | 0.2690
Fuzzys | 0.0640 | 0.0740 | 03381 | 0.4364 | 0.1163 | 0.1565 | 0.0810 | 0.0776 | 0.2997 | 0.3340
Fuzzy, | 0.0715 | 0.0827 | 0.1898 | 0.2042 | 0.1070 | 0.1375 | 0.0824 | 0.0751 | 0.1916 | 0.1953
Fuzzyh, | 0.0670 | 0.0831 | 0.2311 | 0.2802 | 0.0892 | 0.1780 | 0.0848 | 0.0845 | 0.6884 | 0.8697
Fuzzy?, | 0.0739 | 0.0966 | 0.1284 | 0.1402 | 0.1458 | 0.1409 | 0.0755 | 0.0694 | 0.1791 | 0.1873
GA, 0.4545 | 0.4450 | 0.8501 | 0.8404 | 0.4688 | 0.4813 | 0.4692 | 0.4690 | 0.8398 | 0.8611
GAs 10536 | 104.20 | 203.26 | 202.80 | 109.97 | 113.92 | 106.83 | 107.03 | 196.28 | 199.90
KZN | 13.339 | 189.08 - - 12335 | 167.11 | 11.818 | 168.13 - -




