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Optimization Models and Algorithms for the Capacitated
Facility Location-Allocation Problem

Sung-yeol Kang' + Jin-hyeon Sohn”

ABSTRACT

In this paper, we present integer programming models and algorithms for the Capacitated Facility
Location-Allocation Problem (CFLP). The models and algorithms can be used for the design of
logistics networks and for the location of telecommunication facilities. We are given a set of
candidate facility installation sites, one type of facility for each candidate site with its capacity and
installation cost, a set of customers with their demand requirement, and flow cost for one unit of
demand flow from each customer to each candidate site. (CFLP) is to determine the number of
facilities for each candidate site and the set of customers which are connected to each site with
minimum cost, while satisfying the demand requirement of each customer and constraints imposed
on the allocation of customers to facilities. We present two integer programming models for
(CFLP), and devise a branch-and-cut algorithm and a branch-and-price algorithm for the problem.
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Z(CFLP) —Z(ILP)
Z(CFLP)

Gap0(%) = x100

o] HeflA Z(ILP) = EERg o] X34 &3]
A9 HAEATF g Yehln, Z(CFLP)<
ArdgAad ddHe SATT e vepdch
Gap07} 9vlste vhs APA EdaliAle] 37
A g3 AP ddEHe 54T
T e AU AolE dEhlH, dwkxom
o] gol FLFE EXTFAHNN AHE ==
o #7F HojAA & Al U BAE AFZE
T U Aolgta 4 4 Ut} GapOoll of-2-3f
Al B AT R daEl g g Hrlet
7] $8iA J1BA R g e e o] 831
=3

Z(CFLP)— Z(SLP)
Z(CFLP)

Gap(%) = *x100

$1e] oA Z(SLP)= EFEYE o] &3 £7
gy BARFE o8 Bx-grlsyel
A Agerm EAE) AHo A
HHEA G G2 Vel &, Gaplo2HH &
Aetazr st A2 Hdwdold dANIIRE
o]z HEAYASEAS HHEHTSF

#H BFAR A IHe BHFFE Alold
zlol & dult 2P er) she AHoltk, 1 9o A
rzo2E A7 AAEDY v & =L B

% & 9ok

4.3. H% A1

(2 D& 1670 7 FAFAG ZAzolAlg
Gap09] B a3 EA-ddaiy s £4-H 7k
9] #P2F o Gapd BEUE HAFa AU
th. ©]25E, CAPY gto]l AXE, F, sfvte] 4
H7b 88 & gl dd FeAe U 3™
Gap0 #ke] A1, g E CAP oA COST
#ol AAE Gap0 #eo] Holde e dHE
T U, AAH 22 Gap0 AL 3E9) IA
A-dga g EA-grtEEe 283 23
Ao Gape WFE 1% vl &y day
W3 A7l Adsl AdAolge AMdE
& g A} EI BA -Gl o] EA-A )
Holl B3] Gap @] © FAthe AS &+ Urh

(£ 1) Gap0(%)%t Gap(%)9) B w

CAP = 3 ;
(n, m) COST =1 COST = 2
Gap0 | B&C | B&P | Gap0 | B&C | B&P
10,10) | 1796 | 023 | 014 | 1560 | 013 | 008
10,20) | 1045 | 086 | 055 | 821 | 040 | 014
2020) | 1301 | 098 | 067 | 977 | 048 | 024
(20,40) | 663 | 047 | 020 | 500 | 025 | 0.08
CAP =5
(n, m COST =1 COST = 2
Gap0 | B&C | B&P | Gap0 | B&C | B&P -
10,10) | 25.14 | 018 | 003 | 2222 | 010 | 001
10.20) | 1582 | 030 | 018 | 1401 | 016 | 010
20,20) | 17.7 | 162 | 1.06 | 1312 | 092 | 056
20,40) | 941 | 037 | 015 | 766 | 020 | 0.08

B&C @ #A-dda, B&P @ BA-H7k
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(E 2) 9AE= AN APAE w9 Hi NF
CAP =
(n, m) COST = COST =
B&C B&P B&C B&P
(10, 10) 1 0.4 1 0.4
(10, 20)| b54.8 24 15.6 3.2
(20. 20)| 104.4 72.2 22.8 10.6
(20. 40)| 180 64.2 107.8 234
CAP = 5
(n, m) COST =1 COST =2
B&C B&P B&C B&P
(10, 10) 1 04 1 0.4
(10, 20) 5.2 3.6 4.4 3.6
(20. 20)| 40.8 21.4 41.2 11.2
(20, 40)| 58 10.2 51.6 9.6
(% 3) #H AFAZ (&)
CAP =3
(n, m) COST = 1 COST = 2
B&C B&P B&C B&P
(10. 10)| 0.60 1.46 0.61 1.52
(10, 20)| 16.24 9.58 6.35 6.09
(20. 20)| 65.26 | 20.57 | 11.06 9.84
(20, 40)| 689.08 | 116.14 | 237.81 | 89.85
CAP =
(n, m) COST = 1 COST = 2
B&C B&P B&C B&P
(10, 10y| 038 1.53 0.56 1.52
(10, 20)| 1.74 6.45 1.66 6.39
(20 20)| 17.32 | 21.29 | 1857 | 13.95
(20. 40)| 100.69 | 59.28 | 79.05 | 60.85
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g8 Az APE &RHoln EEAYS € F
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