o

2008 St=Z s FHE=UE & II1&53
SAFEEE A JRAAZEA ] B AT
(Study for Competitive Facility Location Problem
Under the Urban Spatial Structure)
o, sy
eI etnl 9283} email : leesangh@kndu.ac.kr
Abstract 7b Fold W 719e HxE SUsE ¢ e
Anlo] et YXE AAs= Aot ol gt
ATAL @ 198 ol me woplq g ¥ TETRE A eFelent, nad
HASHA S8=a Aot & =S FAA A Avlel AR el NS AdEshs 7
H7F 7] A& e Aol A AHRFES wom ARl SNt dAAkekel Aol
YAFHAN BASH/ A YARgRAG  HAVE A Gel AW gad
R, 1A EA|ESE Hopo A # olelzl QAFAA Qh4olH, ol An|E8o afA
470l EA|FIFFER o] Fo| AT FAEA A 2 F9F= mAA =R VAR A
A3 Tl as AYm 227 2= 9= Anlol] oJgl e FAn|e] Ao B
o] QA2 MR AANS Ba 2 £A s mAA "ok B o] MdulE dE
T YR Aola uMe BxsE e A= shou AT B olugl Au|rE el Al
M AFAG APk e e wx  IESE FUA 2840 S5 AEH e A
‘E‘ oé]go]:% ;?lisl_q_ EE:l' ?:}X]}L;%]T'C_I_‘Xﬂ% ;é'—]_ i_‘i(attractiveness)ﬂ' %—8—?} 7]%01 F"]Ei
%e)7 NP-hard BAYSl weh gejde A TS AEEE e aEd Tlws MEshe
ol A AHE wES) Askel faa A HE ARHIE A A,
olyglZze Aastozn 71999 A o ojepz AAZ slolAY YA EA
&S Iystel= HAe AuYgx= AAd (Competitive FLP, ©]3} CFLP)ol| #3t A=
2 ol= male A et} Hotelling(1929)ll ¢Jaf 25 Al2t= A=, 73

AA) M A EA| (Facility Location Problem, ©]
3l FLP)v= 7199 d9gdsS g 71324

= 0 =2

AT A RN FaAek oA, YAFRA

504

Al e F o AvjHoe] dEshAl xS
AANAA D= el (buying power) & Hh
stal= S HA o= Adule] fXef AF<
7VAS AAsE CFLPY RES AA .
Wendell et al.(1981)3 Hakimi(1983)+ U E$
A% A A AHadE Host sk CFLP

&S
28

A AL, Drezner(1982)= ¥ HAlol A



c
fou

2008

o
Ol
02
&
o
ton
i
1
1>
for
0
Ot

il

2~ o]
AA -

°ﬂUr AAE 5 CFLPel gt
1§Aﬂr Huff(1964, 1966)+= aL780] &
le ol-&gtt= o A9t thEA
Ikl At 290l 49
(Attractive Power, AP)E i17o] A
&= 7)Fo % s CFLP RdS A
F Lol = F2l 28 (Fernandez et. al.
1 frdkare]S(Uno, 2004) B EFEA]
2] (Uno, 2007)9} HELF e e S 283

rx
fols
fé Hom ma ~ nN
_E

7F

it
q¢a A4 A7 194
A

| 9 AE AR

(o o

£

£

ﬁlo
o

9}ﬁ@4~m4
Holof e 1
S 3}3)7]

oZién-:

E

)

=

o =

-5 A9)8lal NP-hardiAl 2
CFLP %A FLPel A|°frpge] F7}
A A3 FAY wep & Ao AL

Aals we A wEa] g8 494

Eoox

o o3 =
N
il
i
cht
IS e

o
B2 oy oo

o rIf o ok

)

505

#d vjg2 delA ¢
5 2 e %‘%&Xﬂokg slom, s
ELIEEI=s

2.2 7}%x ¥ & (Gravity Rule)
A= 7)1 0 = Huff(1966)7F
Sk 7t WA 485 7t

] viAE

Ak

(e) =
= H=

17

Ty
A AT Asme] WA=
7l HAel o8 Wi k7t

A7e FE ’“*‘(1)3+ o] yeErd

i XPJIAM/dj,

-
R

=
=

=z
&=

2.3 El\]"-Z_ & (Urban Spatial Structure)
91r AAE AAsI=d T3 98

L

-

T

wet i okl
o rlo
H
>
=
1o o

o
o
X
£
*

i
flo =

=
Dl

bt
>
il

o &

ox Y M

o

8

— 2 U
N
rlr

il

N
ofy

t}-3l

h

-z
Ko

Fo] 9= w3l (simple— nucleus)
gt stel] wet F37]50] o
H 9 (multi-nucled) T+%&, =24
(axis) S 7Iwo=® FF7|5E
o] w2kel el i (narrow-
strip) &2 F-EEtHe]54] 2002).
Burgess(2005)¢] &4 €¥l(concentric zone) =%
TAS THoR §Y 579 AU FE X
w37} o] 0% 3L, Hoyt(1939)2] 7{(sector) =%
EAs 7w PrxﬂzélF—%kJ EA|o]g dfElo

@7 ol o

k1
>,

Yol ooy & lo ot fHr o >

2 lo

2

St jo I
o

&

5 omy o
flo

=
A

ol

rlo 18 rlo

—



2008

eltt. Harris and Ullman(1945)2] t©}3i4l
thalgt 2 o] B5 AA
G =AY PRI AAHA AR
TF7I50l E3tEe = oo A&
Feeh. s FEQ] Hurd(1903)
o] A (stan) B2 EAlo A Apow Woj}
7 AERE I
ZE J1de=w ZAdA
EE
2}
=

(multiple nuclei)®&-&
2 3,
d7dskaA

gahs

il
o
2o

N

12

2

L

o -

)

ol
oL
Rt

X

Rl

N

o

oz
N O

N

T
il
2

k1

Al

Jr
=2
>
hl
>
o
ofo
i
o,
N
NS
o

o
o
k)
kD

W
N
rE
rlo

~
T
]
~—

Y
o N
Rooo

ox o\
o
il
N b

il
=)
R

Jn
ofji
o
fo
Ho
i
N
N
12
o
utl
o

ol
o
=
)

b
4
X,
ofji

ol
o
X,
£

b
b

B9

N
N
By
2
o X
0!

fo o N
1

O
ok L
2
LD
2 oy
Y
o
b
i)

B
ot 12 B~ ol Jg

03:_\"_,_&

ot N -
N

td

— M

e AP Ay
ol
ol
B

o 5

ol
=
2 T o2

i oA
Lo
o,
z |o
tt

N
~
5

o2
N>
i}ﬂoﬁ

iz}
i)
e
18 ¢ 2 ro kB & oo 4

R

o
(i)
o
ol

ol

N

52

o

N J

o ofk

)
=
rr

2

f
g
oo

o
ofy
o>

2

i

18 N
o

fLoox off 10 O ox rlo N ox
Y
N
N

£ i
2 0

N
olr
g g s

pay
o
N
N,
o

ox
o

ool o Bl oft mY oft ol Ao oft N off Mo 44 o> R R
N
R

oiw
Mot =

506

By AAFRA jol 2]
IC 0 g A A
AC T W ol wE gy
SP A 27}A
M AAE ) 5
[ 27w ]
{1 YRR ol v A

X, =

/ 0, otherwise
[ 82 ]

n k A Jd k

Miz 33 3 DX 8P Y (AG+ B HIG)X,

S a7

r=1
(2)
s. t.
Yx=m (3)
j=0
k A Jd m A Jd
S0 $p S e
ot AM‘/dz/'\i o Z Ali/dt)\i
r=1 r=1

4

S ij/d?j .
SPY Dy —— = (B+IC+AC) >0 vjes (D)

el EA1r/d1)\r

r=1

X;={0,1} ViES (6)

9 wergel BAYE @F F FoolA
F gk F AANE ANG woloe A
mahake olth Aoz (33 A" Al
22 gehac Alekzg ()= BE me] 4
8+ FTFHoF & ovlsta, (5)= Al A
A g BE el WA ook 3
e, (6)+= ol 2otk

ole ¥ ey UubAl FLPS} vizbrA]
%2 NP-hard iAol wheh i 27F & AA &
A FAaE e o] uS o

]
dad]FS o83t

B 2
o 4}

3.1 +3A X Ed(Genetic Representation)
CFLPel GAE #A&3t7] s 7z SAA7}
YA FHA o] Fo} FUgh =79 HEDbiNE



2008

ZHeE 8hal, Zh HIES YA FEA ] vk v
o] AAAHEE YehllE= 0¥ 19 olEAdE
(binary-string)® ¥ &3t} =, 3k 7] H|EE
slhe] SAFHAE YERaL, A B[E9
ghol 1olW &l YAFHA e wis HA%
s RS ovshy, 02 o] AAu#] ¢

S oudtch. o & Sol, AAY Y 57} 37
olal 7/ TRA 7ped 1, 3, 6WH wFS
Axechd a1y 13 2ol 129 & 4 Ak
HEx 239 mde] Jez ndd F

ZH wed ol BE 7|7t 5Y3s

N
A 9AFRA U ARG A

N
—_

Boo

0

(7,4)[(8,3)[(4,5)
200013000 16000 (5000
a¥ 1. A &4

D g AR
ELTBIES ]

3]

3.2 A3= &4 (Fitness Function)

HEE Pore B4 ol AY A

% o] & o7 AXtdAL.

3.3 A= 2 zPAB2KSelection & Reproduction)

AeAre E8 H(roulette wheel) 7|H<
o]gstt}, olw), HIw=rt S AAMAE
SES 0eR slo AdEEA] grs s
AEAre s ee] FubE wHEsia AEE
A2 HHES Ay}

3.4 X} (Crossover)

Anje] 471 Azl EAlol A dwkE ol nap
Ao 2= HIYgEItEEE AP HE=
A E WAFAS Hg3it), B =FoMs A
By BRAAA (P, Pyl wigoe] AXEH FH
A B|EZo| A Folo] =2 FAlof wet A3
A wjETtE HEES Aggutol Aj2E 2]
AAC)E AT dE o], 21 237} 2o
el =7k N2 AGIA JS W FEAAA
AS Agsta e Folo] w2 FAUR
HES &Rk 22 A A S A st

507

1300 - - - -
[o]o

ﬁTx@

[1]o
1800

oz
o]
N
o]

O
o]
o
o
o

7,

7

/7,
(LA

(@)

(@)

()}
7777
v
57

I
-]
o
o

ojol1]o
1000
a9 2. 2z}

3.5 4 o](Mutation)
=5 4] 2 2 3 o]
TH=
AN w A R
< AgETHssE LT
=9 += k-exchange
t}. k-exchanget wi#o] A
A=A e HE iE RF
& AAsheE =dWol
49} o] wiH7F 370 k7} 29
nheh g BAAT]AL o]
FETE T 2 2700 MES
i, AXEA g HES WEErE P

o MES 12 WA,

Bl <] A L}

[e)
A&

o
o 18
Ay

2 =
Mg
Mool (moo® N T o &R o o

M

H
c
2=
> m

27

==

PlofifoJofof1feJ1]o]fo]
0.12 0.96 0.65 0.32 0.18 0.03 0.45 0.87 0.91 0.15

! L
Y ofofrfaJofofo]
¥ 4. EQW)

c ]o\é

3.6 ¥ZE BE AHKElite Preserving Strategy)
g Aol 7P E=e A3eE e 1)

QAAA 7} e ALt A A om HErEs

ste] 4 AR A= ! =

BYE WE A A g,

4. 49 1 24

E\j—% =3 = §__
o 7} aAde] B EAY Ame] weh &5
ASE T4 g A8kl g ASAHel



=]
T

]

[e]

asg

3|
<

el 91

CEEREEEE

100709 #

1

R

1A

sto] 7} EA

P YA

9

A7
Je) 2 44

L=
=

WO#LEONLH‘WEWEATUI#QE‘WI‘JI]
o,__oﬁod._ao]dunu_wmamaﬁumﬁmu%@quo;nunio PL
w2y ERLTEIHT I T g g e N
T W =T g XE EX o O Y RRENERELT
o7 o W ° = S o = o % al Wopd o oy HIF E 5 DN g ® H o R
R I e T U r A uaﬁﬂouftmﬂ;ré%k
T N T o EE Hm T = N o
- o < =2, BE nh l 3| o0 X 0 ay N o .M ] B2 B
EAC) X W o= o R o~ r = = ml o
Pﬂ@oﬁﬂdlﬂwuwucTuﬂdlﬂﬂuzTE@Mmgxﬂl qﬂimﬂdlzox‘_ﬁ;bﬂllvﬂ
SRR G S THRRK RS g T E BT TR
T @A£7anozw_w% w m ozn B x° = o T A o,
ﬂmﬂ%xﬂ%ewmiﬁ%ﬂaﬂ@1%$1ﬂ T A N
I L R e Hw.ﬂﬁﬁrmﬂﬁwwllﬂ
iﬁﬂﬁ Ht%u_.é.w_. aTiunOtl_/oﬁ.Mﬂ 2 W R SR P T T o
ol Br = o N e T H o X M B X % U R M omo B o=
T pa TN Koo o X x BT S T S R P R
X W ol po mp X G S o T of * N ol Ko
= Mo ~ & No _ 3w .. 0ol X ) . o = X @ 10 o ~ Wy ~
Lﬂ%iﬂﬂl&ﬂﬂm@ﬂoﬁsﬂcmmﬂﬂoﬁwﬁ T I B T RS R
Eﬁ]mgmﬂ,m_;oATil_mwwnowuuzTﬂﬁﬂLszﬂﬂl%ﬁ _5 Mmﬂ]ﬁﬁwﬂoaﬂﬁw_“wﬂuuﬁﬂr
g TR g WHETEI T Ty oM | T TR O T g 2
T RTT W F e Pk = PR e pES L =T 5
il ) ER S > M g B T =
xzﬁnoﬂ@wmoﬂﬁ%ﬂ}%mﬁg&m% v ilﬂﬂﬂ%%ﬂmwn@ﬁ
el S I e O~ S A S wajmwwﬂw o X Moo
© IR R W S HF o
—
;OL —
® o * WS T
& o @ S| ®| 3 of 34 9 R
nno,.%_i ® o — | O o © (@) —_—
i < =2 3 _ . e ﬂmai.‘aﬂ_o
£ Ml RN S > © 5 I 5 g Mo = <
z F | | 0 T < e i )
ot dol| = ™ ) U | Ao o R + 3 o -
—_ X' | zo ! S| o | O A dlo X 3o
=) RO o 7w | =0 T HloFof| 2 S| © .- oF + - T - I =
GRS Mt R s S|lw | ¥ ©pm £ ¥ PR A S
DI 3 ] R = | R (N S
i AL B~ ur | = do | do | do pe | = w T T o= O T+ = = =
‘mﬂ ‘_El ﬂ_LH X o DTq \Ll‘ml ¢ e — 0 tA— O%O N o0 S Of s N
ol B0 s SOl T | =T | = | K| X SN o = n o N
B o B Njo = i e < 5 = © 9 e N il
A il SAEARS AR AR S T= BT B o M T
- m=— | N =9 RS N N o ZU E#E o) o w3 . o)
P PR R A A B ST - T 5E T
To SxlSx%|S|= S O e e 3 oo N R ka F N Bow oo X
0 Sx|S | |DH| T | @ | @ L e e R i
iy SR A O S I e Tl Sl ] e ER o B L
i NP 5 T .@,wﬂm B Bﬂeg7
T Fle 5|5 R PalF A EaEoll L o o B
—_ X | RO ﬂ_ljl N - HO]F)EI#) < N =0 e —
En_ . g2 OHHL ﬁoﬂ.o N JIOLw‘WﬂB ﬂﬂ[uw_moAa/@m.E ”U\A ~ WWH‘IFL ‘_Wu_ ..IE MM_.V ‘Olﬂ_o
pl e G SRR ESIRSEIRSES| 7| & G R X RN M
I 22875 o Tgair
< ol < °
S S

olmz EA9 AVI7F AA

508

=
=

ECED

B9} AAAL vjAe] =

o}y A4

kel
Rl

by,

o3
T

A

B

S

at71 4l

S

)=
w4



2008 &t=3&

i

[1] ©]%4(2002), =AI 2, ZAIEAA T4

[2] Al-Sultan, K. S. Al-Fawzan, M.
A.(1999), A Tabu Search Approach to
the
Problem, Annals of Operations Research,
Vol.86, pp.91-103

[3] Burgess, E. W.(1925), The Growth of the
City, Univ. of Chicago Press, Chicago,
pp.47-62

[4] Canel, C.(1999), The
Multi-period Facilities Location Problem
with  Profit
Journal of Fhysical Distribution & Logistics
Management, Vol. 29(6), pp.409-433

[5] Drezner, Z.(1982), Competitive Location

Strategies for Two Facilities, Regional

and

Uncapacitated Facility Location

Uncapacitated

Maximization, /nternational

Scrence and Urban Economics, Col.12,
pp.458-493

[6] Drezner, T. and Drezner, Z and Salhi, S.
(2002), Solving the Multiple Competitive
Facilities Location Problem, European
Journal of Operational Research,
Vol.142, 138-151

[7] Hakimi, S. L(1983), On Locating New
Facilities in a Competitive Environment,
European of
Research, Vol.12, pp.29-35

[9] Harris, C. and Ullman, E.(1945), The

Nature of Cities, Annal of the American

Journal Operational

Academy of PFolitical Social Science,

509

Vol.242, pp.7-17

[10] Huff, D. L(1964),
Estimating a Trading Area, Journal of
Marketing, Vol.28, pp.34-38

Defining and

[11] Huff, D. L(1966), A Programmed
Solution for Approximating on Optimum
Retail Location, ZRand Economics,

Vol.42, pp.293-303

[12] Hotelling, H.(1929), Stability
Competition, 7he Economic Journal,
Vol.30, 41-57

[13] Hoyt, H.(1939), The Structure and
Growth of Residential Neighborhood in

Cities, Fedal
Administration, Washington, D.C.

[14] Hurd, R.M.(1903), Principle of City
Land Values, 7The Record and Guide,
New York

[15] Jaramillo, H.J. and Bhadury, J. and
Batta, R.(2002), On the Use of Genetic

Algorithms to Solve Location Problems,

in

American Housing

Computer & Operations Research,
Vol.29, pp.761-779
[16] Uno, T. and Sakawa, M.(2004), An

Application of Genetic Algorithm for

Multi-Dimensional Facility Location
Problem, Proc. The 2nd International
Conference on Soft Computing and
Intelligenet Systems, CD-ROM

[17] Wendell, R. E.
D(1981), New

Competitive Location Theory, European

R.

in

and McKelvey,

Perspectives

Journal of Operational Research, Vol.6,
pp.174-182



