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Jo7) moh 29 AL FRAe HEF FIso] 2ol AAHAE Aol upgAsin
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1. Traveling Salesman Problem

(TSPD)
Minz = 2 ]f:]!c,,- ) (1)
5.t. K T 1, i=1,..n (2)
=
—, X = l. J =1,..., n (3)
no sub-tours allowed (4)
Xi = 0,1 (5)

A (209 (3)e Ay EAE W Fudn wEhsE HFe 4@E dvf
sub-tour® TAEE AL (4E #Her e ue o A7 g & Ut

e W Aok (4)E ohg Hox Al 2§ A

%;él5|—1 Vv Se N (4a)
i
};5;21 VY Se N (4b)

Traveling Salesman DProblem& (4a)it (4p)e] A <ekal & Apg-3sled integer program
oz Adsapd S gt
(TSP2)

Min z = 2 ﬁ Cy Xy
=0 =1

s.t. (2), (3). (4a). (B)

————
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fr

Min z = Ci X
=0 1=1 7 7Y

s.t. (2. (3), (4b), (B)
ol A% (da)tt (4b)e 2"-2709] Aty S AP,

sub-tour& gAsks M (4)5 ol o] EHEMA Traveling Salesman Problem
S dE mgez g9% -+ o
u; — u; tuxy < ono— 1 i.j=2,..n (4c)
Traveling Salesman Problem& {(4c)9} #<F4] & A} &8 mixed integer program®
2 ¥y g 2o
(TSI*3)

Min z = 120 Zlcrj X

s.t. (2), (3), {4c), (D)

o A¥ doE (DAY A%HE ZAHRZ (da)d (b)d) HE & e PES 2D
Azl Ao

2. Simple Plant Location Problem
Location wAolA 714 &4 <ozl §3] F9 sl Simple Plant Location Proklem

ok, o] Rest Mg thed 2o| Felaw

I = {1,2,....,m}: a set of clients
J = {1,2,....n} a set of potential locations for establishing facilities
11 location o facilitys establish 8l= ¥ &

1, if a facility is establised at location j
y] =

0, otherwise
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1, if customer i is served by a facility established at location §

Xy =
0, otherwise

Simple Plant Location Problem& Tth&3 ol Az},

(SPLP1)
Min z = Z]O ’gcz; Xy + fﬁfm (6)
st % =1 iel (M)
=1
—x; + y, =20 iel j= ] 8
Xy =0 el je ] (9)
y; € {0,1) i€ J (10

Aok (1)e 2E customer® 4E #HEA FFHZE HFE AS &, A 4
(8)S facility?t Q¥HA] &L location2ZHEE 20| MHIAE WA RIEE e
aggregatedt® otzle) A<k (8b)et 22 FHE FAE},

Simple Plant Location problem& #1%F4 (8b) 2 Ay sald g3 Zol Ao

(SPLP2)
Min z = ,20 Z:lcij xy t+ glf,-y,-

s.t. (7). (8b). (9. (10)

A (8b)E nAlel AGAE ANTZ (6), (T). (8). (9). 10)e 2 FIFA As B
o 84 1A% ez A

3. Capacitated Plant Location Problem
Simple Plant Location ProblemelAl 2 plant®l Zgkd A Fo] 3o Capacitated
Plant Location Probleme] Bt} 2¥] A48 249 WsE th2 i Zo] FsE
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I= {L2,....m}: a set of customers
J {1.2,....n )} : a set of potential locations for establishing facilities
d;: customer 19 8. s;: location j2) B sts

Ji @ location O facility & Ay st v g

fl

Xy volume shipped from location j to customer i

1, if a facility is established at location ;
yv =
' 0, otherwise

Capacitated Plant Location Problem? wW&3 o] Mixed Integer Program®.%
dEsd.

(CPLP1)
Min z = 25 jﬁ;]]cf, X, + f;lf,-y,- (11)
5.t i}l y = 4, ie I (12)
2
21~ Xy + s;y;2 0 je j (13)
x; 2 0 iel je ] (14)
v e {0, 1) jeJ (15)

Aokl (12)e F8AFNCR Z facilitydld 24 jo] 455 549 AL 8
dish 25 A& 878t Qolvl, Ay (13)& TF A2 facility jold 72 144

A v&Ee F53Y $AL facility jo 29¢ 2987 G2 sz

rir

Aol mdoll Ay (16)& Z27le) R A}
“x, + dy, = 0 iel jc]  (18)
(CPLP2)
Min z = ci xy + 21{13’/’
=0 y=1 =1

s.t. (11), (12), (13), (14). (15), (16)

Ak (1608 A4 (12), (13), (15)el] <& oju] THHo 917 YBo] 28 A oF2]




(CPLPD) el A2k (17T)% #7483 AL (CPLP3) 2.2 ¥&5 .

Z:ls,y, > 2‘,1 glx,-, — D(= 2%8) a7

(CPLP3)

Min z = 2‘. 261} x; + 2f/yi
=0 =1 =1

st (1), (12}, (13), (14). (15, (1T

AokA (17)& Alekdl (12), (13), (15)el &8 o7l zdse] g7l WRel FiA

o} Hd},
o ie] 48 HAs o= & locationo) &AM zgsojol @A single source

Capacitated Plant Location Problem®] gt} Singie source Capacitated Plant

Location Probleme th&3t zol F¥stdnt,

{Single Source CPLP]

Min z = 20 Z]C,‘,‘ X + ]Zlf,‘y,‘ (11

s t. ,2 x, =1 iel (18)
—x, + v, =10 te l, jej (19

3 4 <) je T (20)

X e {0, 1) iel je] (@D

v, € {0, 1) jel (22)

n. s247 Yl 284

1. Travelling Salesman Problem
o} o4} A@sg Traveling Salesman problem= Aelstd oo o,
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(TSr2)

Min z = ﬁ 20,-,-)@-,-

=0 ;=1

s.t. (2), (3), (4a), (B)

re=
Min z = Z:O Z:lc,-,- Xy
s.t. (2), (3). (4b), (5)
(TSP3)

Min z = 2 26‘:’,’ X
=0 j=1

s.t. (2), (8), (4c), (B)

(TSP2)¢t (TSP3)2 =% F+A¥ 28|22 Branch and Bound 7I']& AFEsl] 3

TEAED. o] AE FEAFAQ (5)& oJgAA HEAYTHoR YL Tt =
sub-tour 57 A E 2 A TFANA G2 BAZE T F sub-tourrt B
A% 1 sub-tour& A AL L Uy Zrlste 8402 Branch and Bound
T8ske Aol Bgolnt. o] A AFA (de)e & oA w3l npe} o) Aok (4a),
(4b)ell wiel A ztdslt 4A & Fabe PN ELA HollHE o}2d ug z
2 Z3A "o},

ook e

i

2. Simple Plant Location Problem
Simple Plant Location Problem® 2 &2 < Aola W3 ule} Zo| disaggregate
version?l (SPLP1)# aggregate versiong! (SPLP2)& pirolzix}

(SPLP1)

Min z = 120 JZ]C,’]’ x,-;- + Zlijj
s.t. (7). (8), (9, (10
(SPLP2)

Min z = i: 26‘;;'95:7 + zij,-
=0 7=1 7=1

s.t. (7)., (8b), (9). (10)
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(SPLP1)® (SPLP2) R5 #AFAgdelnz HAAE T3l AslMe T5H2=
Branch and Bound 71'8& Algaick Btk o A% 3% AL (10)& o|#AA UF
AYWo g 7% 382 Branch and Bound ol EFAAE Tk AR (8b)e mAY
AENE 7ANEE n-mAe A%AE AT AP (8o vis] WA DAY FeAk
e o BANAL A A4 (8b)E (8)ol Hlsl M loose A disaggregate version
Bk g4 ofg 332 4@ ok @ekA Branch and Bound 71| = disag-

gregate version®| aggregate versiond] ¥la #¥ E&Ho = Z4g8 g},

3. Capacitated Plant Location Problem
Mixed Integer ProgrameZ A 338 Capacitated Plant Locationd] ¥ Hx =¥
(CPLP2)E ¢ Aol w8 vz 22 A% (16)& st o Ak (16)2 A
okA (12)9 (13)el o8] oln] Edsol 9ly] sl FE AkHolrh mEAM Mixed

Integer Programdl A& o}5¥l olvjg 3t R
(CPLP1)® }A#E 757] $1% Branch and Bound 71dlA 32 d& dL %
z|ekaQ) (15)8 o947 5 4y =L F= A (CPLPLY FaAHY (12)& sF

(multiplier) uig &% ¥ o]@A7] Lagrangean Relaxation®] itt.

LP yjel B %4 & o|gAl7) LP Relaxatione T 20

ok

(CPLP1)9 LP relaxation

Min z = 20 glci,- x; + glf,-y,- (1D

st }ﬁ:l % = 4, iel (12)
ﬁ‘,l—xi,- + sy = 0 el (13)

Xi = 0 tel je 7 (14)

v, 20 jelr (15L)

{(CPLP2)8] LP relaxation

Min z = '20 glcﬁ xy 1 ¥

s.t. ﬁ: Xy = d; te I (12)

=1




2 = % + sy; =2 0 iel]
Xy + dy; = 0
x; 20
yvi =0 je ]
LP 2¥2 £9 8¢ 8t Z$olE, Mixed Integer Program E3¢l

ME (12), (13), (15) W2 o}z
relaxationol A& &2 FAlgo] (

d H4¥Ee 5k

2349 Ay (16)]

Jol §l& w Bk 2 Lp sgtg
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(13)

iel je J (16)
el je ] (14

(15L)

(CPLP1)el

(CPLP2)9] LP
AFsA B

W24 Branch and Bound 718 & AL&sle] 2Ha gP2g = T "= (CPLP2)7F B

E‘ﬂolq’.
(CPLP1)9] Lagrangean relaxation-%
uE F3% F oA gl go] "}

Tat71 $i8)

LR(u)
Min z(u 22‘. Ux"f+,2=1ffyf+2u(d “Z x5)
2 le(c,, u) xy + f:fy, + 20’%
s.t. 2 "X + sy, = 0 ie ]
x; = 0
vel{l,lljeJ
Fo14l Lagrangean Multiplier wi = (u)’, uz’... .uy)el sl f_‘:dui%

Liw) = z(u) - ﬁdul ole} £¥ LR(u): thed o] Falwnh,

LR(u;)

Min L(w)

= 2 z(c,;—u,-) x; + 21‘;3@
=1 j=1 =1

s.t. (13), (14), (15)

TaALY (12)8 &4

iel je ] (14)

(multiplier)

(23)

(13)

(15)

Aojng

(23)
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LR(u)o she chex 2ol Fan
Vi = ™ (ey - w)  jelE FR
DIV w >0, then sety; = 0je] and x; = 0 =l j&T
2 If V{w <0,
LetI{w) = {i| V w < c¢c; — u; < 0} Vs
W If Z (es — ) < fis

then set v; = 1 VieV{w, x; =1 Viel(u),je V{w
1 Viel, je Vi

set ¥y = 1 V]E V,-(u), Xy
(2) Ifﬂ;u)(cij —u; ) > fi,

then sety; = 0je] and x; = 0 el e

(CPLP3)¢) Lagrangean relaxation® Té71 98) #8944 (12)F %% (multiplier)
LR B8 T oolgAz)l & (CPLPDT ¥ A AAE kg3 ol Br}

LRup
Min Ltui) = 21 gl(cij_ u) x5 T Z:lffyj (23)
st f;‘l—x,j +  sy=0 je] (13)
gls,-y,- > D (17)
x5 = 0 e I, ;e ] (14)
viel{l,llie] (15)

Mixed Integer ProgramolAl FEAekAeld (17)¢] Lagrangean Relaxation®] A &
gae A Do B34 LRu)S #E FaE A&7 (CPLPLYE 249 B] 5231 A =
V{we ol Afgel Aok (1) 458 g72 Aoz yE 12 ghgojc} gm
2 (CPLP1)Y Lagrangean Relaxation st} #% 7§ &< Branch and Bound
71 ofeiA AFEHA Ao
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FA FAE A A FEd AIYWE AHEE AS snde dANe BdP
2 875D Aok a8y B FAle A AeAgyez Ygsied, I5AE B
Bel A5 HHHE Fobe d0HA Wye] A %7 " AHHE Py &
Branch and Bound 7I{& AHgst= Aol dut& et} Branch and Bound 7|9 A&
Be Argel Ay 2AY ste Ao Fae AY APHog FWL A m Y}
shgtE Tote AWAQ WMo LP relaxation® Lagrangean relaxationc] o] A&
it
Toe FFAAYAM T oD A8 Zle FEAGNE olg mHA HE
she Webs mAdsigth F4A LGS o]¢AZ]l LP relaxationelyt, 289 7z
RIEE Al g ol$A17 Lagrangean relaxationd] AFA G2 das 2Eg = Aoy
T FMGeEN Bok 2 shdhg Easte wets 2.
] #elAd 2¥2 HEAQ Traveling Salesman Problem % Location Problem®]

O
_—

[«

=
MEH HefQ Simple Plant Location Problem® Capacitated Plant Location
Problem® ¢ formulation® AAPG. £ 2 2389 formulationd LPE o] ¢4
71& 2 %9 Lagrangean Relaxation® @& #$o Bl 283 38 428 2= 22
A kAl & A Al B o}
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