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4. Reliable Uncapacitated Fixed Charge Location Problem
5. Facility Hardening

6. Mixed Integer

7. Continuum Approximation (CA) Model

8. Mixed Integer Nonlinear Model

2 35lg oo Ladd OV pd S slo Jow o aS Jb o (6 S
sladae 055 J1F olerin (e gogame Sl (s,
sldse 5l mee 5 Shn sasgemen) SowSd bl
oS Conl GlaigTa pinew HLSl doJos (ol [0 o aulS
Sbli)l Glhpines b ol 5,5 oall, sl S S
Syge aSeh I alali g0 o e (oHBly Slus 5 039 (Bgjke
Sadoe B ogd oo Sl g9d90 (o 9 3,5 o0 15 ool
Sladoy iy auil diegs gl Jas 5l galoy &8ly as
1SS bl sl Jae 5l Sl 2l (gaiw) (0 ol i
ol sl @ asg b Y] wlesges soliul lagy,T puess
Sawaily Sl 381 G gl Y ager sleasiid jo Mg
ol el ool Jlaws loan e Bro pilius g o)ls plgs
dgd g0 4l o, Sles 1o Coabad pac Sbul el a5 lolse WL
56 0gd ool ol b ablie gly p3¥ Sloged g olulas
ol rolidl ) el luelel Sl e 5, oyl

erbio 8 Sloc o3 yloj j0 auilsis g ool M Jl>s Lo j»
Shee uls ol (s Jl Glgredy aams las o5 51
GLEE Slatel (ggx lld sw i SLL 98y een
CeSIle jo Olpewi b g S g Odes &lISG s Olaladl
OMapnd 0 Slas ;o PLST 59 o bl glaisls g0 4
G o a Blal s s Jeo sleanie 4 o el S
AL ol sgponl 51T 0ps b ite by 5558 ciles
slaan ;o 50,5 4S5 ogdle Wl IS 5 conlio b, sl Jos
sor Jlie jo 1) aSed oLl (JE g Jem 5 DM Db
Slo ol 8l atwlgb Y

Couslad pae SCM o Gonu 5590 Pl (500 51 SO
om0 el Dglite Canxlad pae b obL cdls, Ll L] el
5 S osky cul ag Sl SO 8L Bas (oalad pac
Tl g 4l oy asllae LS 5 ST alad el Ll
e laid 5 LoE (yzen (ool )ly Sl ply o ]
il glang Olg> a5 el Qi Ban (bl céla, o Lol el
es¥ @bl 5 Odlged (SoLBLII Ll il jo wilgy oS 095
(#olai "(SCND) slaJow J> o JJs 4 osl ansls
Ao 1) sdummy g e wix oo &5 Sz Slibed
cos bolSe Plue 4o g lanl 25T 50 5 o)l 043y 0
ad ¥ b o Bolar gLl s glee 4 Lol coaladpac
ol o0 plomil 0595l jo a5 Slallae alex 3 0] sei o

1. Covering location models (CLP)
2. Robustness
3. Supply Chain Network Design (SCND)
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1. The Mini max Facility Location And Hardening Problem
2. Binary Search Algorithm
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In the most of reliable location problems, the main objective is to minimize
the total cost of establishment and shipping a single level network, taking into
account a strategy to strengthen the reliability of the network. Therefore, in
this paper more objective facts are considered; a model for designing a three-
echelon supply chain network, taking into account reliable strategies across
multiple distribution centers is presented. In this model, both reliable and
unreliable distribution centers are considered. The strategy is in a way that if
an unreliable distribution centers established in a candidate location, it should
be fortified by the limited budget for unreliable distribution centers in critical
situations or a reliable distribution center should be set as the backup to
respond the customers in the case of failure. On the other hand, if a reliable
distribution center were established in a candidate location, this center would
be a backup itself. Considering the computational complexity of the problem
and the presented model, a genetic algorithm is used. After setting the
Taguchi design of experiments, the solutions in small, medium and large sizes
were compared with results obtained from GAMS optimization software. The
results show the percentage of algorithm gap, in all problems solved, is less
than 3 percentage. This shows the effectiveness of the proposed algorithm.
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