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Abstract

Purpose: This paper investigates the discrete covering location problem on a network where the establishment
costs of facilities and the penalty costs for uncovered customers can be random or uncertain vatiables. A covering
model is formulated based on the concept of the ideal chance distribution function, and an algorithm is proposed

to obtain the optimal set of covering facilities on an uncertain random network

Methodology: The approach used to solve the covering location problem on an uncertain random network is the
ideal chance distribution function approach. The results of the numerical example demonstrate the effectiveness of
the proposed method in determining the optimal set of covering facilities. The findings of this study can help
decision-makers make facility location decisions based on the distributional behavior of costs when facility
establishment costs and uncovered customer penalties are simultaneously random and uncertain, rather than relying
on mean values or individual scenarios. Furthermore, considering both facility establishment costs and uncovered-
customer penalties simultaneously in facility location decisions can provide a more appropriate basis for selecting

facility locations

Findings: Using the ideal chance distribution function approach, algorithms are proposed to solve the covering

location problem on uncertain random networks.

Originality/Value: The main innovation of this study is the development of an approach based on the ideal
chance distribution for evaluating and selecting a set of covering facilities under uncertain random conditions. In
this approach, instead of replacing random and uncertain parameters with deterministic values or considering a
single scenario, the chance distribution of the performance of each facility set is compared with the ideal chance
distribution, and the set with the minimum distance from the ideal distribution is selected as the optimal set.

Keywords: Ideal chance distribution function, uncertain distribution, uncertain random network, covering location
problem.
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Figure 1- The network of numerical example.

odasylis L(a, b) 5 bslas i odasylis U(a, b) Ol 534S Sl ol 03,51 \ Jgd> 5 u”b Al s pAe day 9 u“:“b 4y slaesls

b@‘f&@bhﬁdl%‘w@@)ﬁcbw‘&]ﬂ;ﬁxﬂw

() = fo fo F (24,20, (2)dy, (2,) (*v)

(g8 Jle 53 ol yidin (315 Jiulgy dony2 9 55 p0 Gl digze =) Jour

u“i) 9; i
Vi 5 L(4.6)
Vs L(1,3) uR3)
Vs L3,5) 8
V4 u(L3) L(1,2)
ve 6 L(3,5)




A Covering Location Model in Uncertain Random Networks Based on Ideal Chance Distribution 14

The ve L(L2) 2 Table 1-

establishment cost of facility and the penalty cost for not covering customers in numerical Example.

2335 58 e ) rsSne Bb 35 LF (X 24, 70) oS

¥
F_l (0(; x4/ x2) = f(lpil (a)r 111151 (a)l l;bf’:l (a)l Z4/ %1 ((X), wgl (a)/ 171);1 (a), ZZI #)51(0(), #J;l (0[), #}51 (a)r #}gl (a)) ( )

A sl2ol 2p=2+0.01i,i=1,..,500} 5{zg 2, =1+0.01L,i =1,..,500} slaassames 3l 5 502y 524 & Slil

ConS 2 L5555 5l esliul LS oo Moy (sl Lol s | ﬂ))ﬁj‘}‘ oslizal U Ly F (o xg, Xp) s cax € {0.01,0.02, ..., 0.99}
CU J\.J@ Cewddo Y J.i.fc O gy (p(X) JTc.,\i\ u,‘ul.& d‘)): C:U «(\0) dslas BE) LS)‘J‘iil" b'j oJJjT Cewddy \) F(X;Z4, ZZ) 6&1:3]:9 @)}3 cb
(,._;.)_5."64 CM»J‘\.]Y' &)ﬂ\)\ oslaiw L: ‘)CS(VZ/V6) J:M:x g,.:fj}' R uMJL’Jl @)_}3

— o — L

T
|
0.8 | g
|
bt |
Y | 1 i
3, 0.6
&
ﬁ% 0.4 | .
0.2 r — () - e )
— — (X)) - CE(VZ,WE) - 4k e oS
o
o 20 40 60 80

() J= 4l Sa

€5(V2) V) Sy il s el g Jlowal (il jop s gl =¥ IS



15 Teymorzadeh et al.| J. Qual. Eng. Manag. X(x) (xx) x-x

Figure 2- Comparison of the ideal chance distribution function and the chance distribution function of the combination
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Figure 3- Comparison of all chance distribution functions of covering combinations.
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