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A Constructive Algorithm for p—-Median Facility Location
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Abstract

This paper proposes a location algorithm that locates newly built p—facilities in the optimal area with
minimum cost in a city of n districts. This problem has been classified as NP-hard, to which no polynomial
time algorithm exists. The proposed algorithm improves the shortcomings of existing Myopic algorithm by
constructing until p—facilities and exchanging locations of p-th facility for p=[1,n—1]. When applied to
experimental data of n=15,7,10,55,the proposed algorithm has obtained an approximate value nearest
possible to the optimal solution take precedence of reverse—delete method. This algorithm is also simply

executable using Excel.
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Table 1. Cost Matrix Data ¢

A 2 3 4 5
Ll

1 0 82 37 | 51 | 100
2 67 0 78 | 93 97
3 74 18 0 20 49
4 20 | 8 27 0 66
5 62 | 37 51 87 0

1 2 3 4 5

1 0 82 37 51 100
2 67 0 78 93 97
3 74 18 0 49
4 20 87 27 66
5 62 37 51 87 0

(a) Step 1
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1 0 0 37 51 0 8 37 78 0 27 51
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2 0 0 0 0 0 1 0 67 74 20 62
3 0 18 0 20 49 i
fin:_ | 0 0 0 20 37 57
4 20 0 2 0 66 1 51 %3 20 0 &7
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Table. 3. CA for

1 2 3 4 5) i3
1 0 67 74 20 62 223
2 82 0 18 87 37 224
3 37 78 0 27 51 193
4 51 93 20 0 87 251
5) 100 97 49 66 0 312
p=1{3}, ¢=193 Min: 193
p=1 1 2 3 4 5 3
3 37 78 0 27 51 193
1 0 67 74 20 62
2 82 0 18 87 37
4 51 93 20 0 87
5) 100 97 49 66 0
1 -37 -11 -7 -55
2 -78 -14 -92
4 -27 -27
5) -51 -51
p=13,2}, ¢=193—92=101 Min: -92

1 2 3 4 5 3
2 82 0 18 87 37 224
1 0 67 74 20 62
3 37 78 0 27 51
4 51 93 20 0 87
5 100 97 49 66 0
1 -82 -67 -149
3 -45 -18 -60 -123
4 -31 -87 -118
5 -21 -37 -58
p=1{2,1}, ¢=224—149=75 Min: -149
p=12,1}, ¢=175
p=2 1 2 3 4 5 3t
2 82 0 18 87 37
1 0 67 74 20 62
Min: 0 0 18 20 37 75
3 37 78 0 27 51
4 51 93 20 0 87
5 100 97 49 66 0
3 -18 -18
4 -20 -20
5 -37 =37
p={2,1,5}, ¢=75—-37=38 Min: -37
1 2 3 4 5
2 82 0 18 87 37
5 100 97 49 66 0
Min: 82 0 18 66 0 166
1 0 67 74 20 62
3 37 78 0 27 51
4 51 93 20 0 87
1 -82 -46 -128
3 -45 -18 -39 -102
4 -31 -66 -97
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2 82 0 18 87 37
1 0 67 74 20 62
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4 51 93 20 0 87
3 | [ [ -18 ] -18
4 | -20 20
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1 2 3 4 5
2 82 0 18 87 37
1 0 67 74 20 62
4 51 93 20 0 87
Min: 0 0 18 0 37 55
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5 | | | -37 -37
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Table. 4. Result of algorithms for ¢

ShaEl &

P | RHI-RH2-RRH MA CA

1 - p=1{3},c=193 p=1{3},c=193

2 p={12},c=75 p=13,2},c=101 p=1{2,1},c=75

3 [ p=1{1,2,5},c=38| p=1{3.2,1},c=57 p=1{2,1,5},c=38
4 - p=1{3.21.5},c=20 | p={2,1,5,4},c=18
5 - p=13.21.54},¢=0 | p=1{2.1,5.4.3},c=0

V. A8 & Z31 &M

B Aolde a8 79 Eiselt®} Sandblom(1)9] ¢,
Dibble(11)¢] ¢ ¢} Swain®] 55 == (5-7) Hlo]ell] &
g3te] 2ot

Gy, G, ¢k Swain®] 55-:== % Hlo]Elel] ARME CAE A

A # 5 ~ & 7ol AR Tk 2 Hell B

(c) Swaing| bb--=
ag 7. A% ool
Fig. 7. Experimental Data

E 5. Gof chst CA
Table. 5. CA for G,

P CA
1 p=13}, c=44
3(44)+1(-16)=28, 3(44)+4(-16)=28, 3(44)+5(-16)=28
2 1(49)+3(-21)=28, 4(73)+3(-45)=28, 5(4)+3(-26)=28
p=1{3.1},{3.4}, {3,5}, c=28
3 3+1(28)+4(-8)=20, 3+1(28)+5(-8)=20, 3+1(28)+7(-8)=20
p=1{3.1.4}.{3.1.5}, {3.1.7}, {3.4.2}, {3.4.7}. {3.5.2}, {3.5.7}. c=20
4 3+1+4(20)+7(-8)=12, 3+1+7(20)+5(-8)=12, 3+1+7(20)+4(-8)=12

p=1{3,1,4,7}{3.1,7.5}, c=12
3H1+4+7(12)45(-6)=6, 3+1+4+5(14)+7(-8)=12

° p=13,1,4,7.5},c=6, c=12
3+1+4+7+5(6)+2(-3)=3, 3+1+4+7+5(6)+6(-3)=3
6 3+1+4+7+6(9)+5(-6)=3
p=1{3,1,4,7,5,2},{3,1,4,7,5,6} c=3
7 p=1{1,2,3,4,5.6,7},¢=0
P Eiselt & Sandblom[1] with p—Center
3] p=1{1,3,7} or {1,6,7}, c=20

6. G0l thet CA

3
W 37gellA Ak CAdll 7luksla glem, & 39 ¢ Table. 6. CA for G
. = . o CA
53 P BLe orINE AAE AR YRRt 5 o —
2 | F(1490)+D(-440)=1050, D(1690)+C(-670)=1020, p = {D.C}, c=1,020
3 D+C(1020)+A(-340)=680, D¥A(1180)+H(-520)=660
L L . p=1{D,A,H},c=660
1 2 3 4 5 6 7 3} 4 D+A+H(660)+1(-190)=470, D+A+I(770)+H(-300)=470
T 0] 37 7 7 |w0]1]® p={DAH1L),c=470
2 3 0 4 | 10| 9 71 2| 5 5 | DAATHIA)GC120)=30, DrATEGE0)IC150), or O 150)-300
I 3 7 4 0 14 8 3 8 44 p={D.AHILG}AD.AH.G,C} c=350
i 4 7 | 10| 14| 0 6 | 14 | 2| @ 5 D A+H+G(30)+E(-100)=250,D+ A-H+-EB70)+G(-120)-250
5 7 9 8 6 0 8 | 16 | o4 p=1{D,A,H1,G.E},c=250
6 10 7 3 14 8 0 9 5l 7 D+A+HAT+GHE(250)+C(-90)=160.D+ A +H+I+G+C(260)+E(-100)=160
7 15 12 8 22 16 9 0 82 p=1{D.A,HIGEC}c=160
. D AT GEC(160)+] (-80)=80,D+ AT GE ] (170)C(-90)=80
p=3,p=1{1,3,7}or {1,6,7} 8 = (DAHLGEC,J}.c=80
(a) ¢, HolE o | DATFIGECrE0)B(-60)-20DATFL:GrE+C-BI00)J(-80-20
20 30 p=1{D.A,HI,GE C.J,B},c=20
‘%iSs 10 p={DAHILGECJBF,c=0
2 3 AJGP\ 4
" 5 o ® » ] Dibblel11] by Hand
) 2 | p=1{G.H}.c=1,130
7 2

(b) ¢, Hiole]

Eiselt®} Sandblom(1)¥& ¢, HI°lE19] p=3l tisl p—
WHo R dE Faglon, A CAE p=[1,7]¢ tisl
T3I9et. p=239l a3l Eiselte} Sandblom(1)E 270
T W CAE THE Feisdnh. G HolHd CAE

L ofy

o o>

o
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2143 A3} Dibble(11)7} p= 29l thall 714

2 PS¢ F ek

E 7. Swaing| b5-= 9| CA
Table 7. CA for Swain’s 55-Node Network

235 & RDel Mol CAx p=4,p=5EFlM Hr} 2 435 o
ATk,

E 8. Swaing| b5-c= o] p ZotH|w
Table 8. Comparison of p results for Swain's 55-Node
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