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Abstract

Total covering problem is one of the most commonly used issues of locating facilities. In this
context, the goal of determining the P service center is to cover at least the cost of deploying all
demand points. These issues have a wide range of nature and scope, each of which is optimized
by taking into account certain conditions in order to find the answer. One of these conditions can
be a situation in which, in addition to full coverage of demand, the dispersion of facilities is also
considered. Facility dispersion means maximizing the distance between facilities with respect to
existing limits. This research seeks to provide a suitable model considering the predictable limits
of the real world and the use of an appropriate method for solving the cover-dispersion model.
Accordingly, the full coverage of the solution space and the choice of the optimal location of the
facility with maximum dispersion, taking into account the minimum number of facilities and the
lowest cost of deployment, due to the limited capacity of facilities and the minimization of
transportation costs are the goals of this research. Due to the NP-HARD nature of the coating and
literature models, solving these models, an algorithm is designed based on the genetic method for
solving the model. In order to improve the quality of the algorithm's parameters, the parameters of
the algorithm are set by the Taguchi experimental design method. The results show that the
algorithm is suitable for the model.
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Table 1- Structure of the answer.
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Table 2- Primary population.
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1 1.0 0 1 1 0 0 1 1
2 01 10000 1 0
3001 100 10 1
4 0 1 0 0 1 1 1 0 0
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Table 3- Uniform intersection.
£339°955 o3
Jg) 11 0 0 1 1 0 0
JgY 1.0 1 0 0 1 1 0
crbuesl 1.0 01 1 .0 0 0
B3 10 0 0 1 1 1 0
11 0 0 0 1 0 O
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Table 4- Uniform jump.

ol

A0 0 o0 0 1 1 1

s s olss! -€-1

e b u? )‘ n.LATC,waQ ﬁ.:u.a Bl ok AML>=.A urj))ﬂj;)‘ &iJA L;‘J" ;5""’)‘)’ CU )‘.Lz.a cGlJ.:)jﬁ J:J)J )\w
st.s ub&\ﬂoﬁw\ ;:eij R Mb;— ub-.‘l.:\ Uﬁrj)}a}; [ERES N N oyl l sluss MC,.W:J ol 5l g :b;dc
s g5 Mg 5155 3 056 e (Sl e Vanol 5 LS oslind Lagl 51 Lida b sl g5 (Saad 5 il oo Sy Jund A 5
Azl ol ol lyls Ol sl bl s plls adS sy 3L Wls a5 8 o S0l gl Sl 2 yshate e w10

22 VU 02 DS Gl (bl 5 i 5 SRl b aS sl pl sy ol S
i35 g —€ -V

Lglﬁ)}L;.awmq.J..gliculzlJu.\bxljsdp6@\3:@5%:&3)&&5&3&)}@\&;@@L;uuij)g})*\é-ﬁ
23350 Ol e ol ol A5 53 1SS ST ﬁ)}ﬁlqéj:)gm&.ﬁwa; .gL“AI)‘L:;gydki\f:v;uﬂ\géj
Al s a3y 50 55 W Juud oy shas 0 1

Lluogamo b (o29,bg) &5l yawl -€-A

20581 53 eslinal 5550 (gla Kot 13050 oo S5 055 gl 3 s 350 3 s (SaTungdons b 3)55 (SO 8
S LGS (g idghie 5l (Sl s Gl Olsom liab ampn 18 (19 40 45 A8 U5 olapsisns S Sl (S
s Gy sdoes Il )3 4SS50 pl 4 Bl oo Slany 2 Gl 3l eslital 4o b Gl 5 o sdoes b aglye
23,5 5 pshie a1l 53 45 558 0 Bl day o S calies Slaossios 51 ASS Bliee 2 (Sl a8y 2550 00 48 5105
Saie Sl Wapsises,S ool o3 5o ol e 1y ol g0 8 Slal s (goslu (2 pe Sy ol Cde eSS
) 5 (YD) Glacusgdons sl 558 de Jdo 53 s s onlio CodiSU 5 amgo g 0 kS (SKI L 4 ABL a2ls 35
5 Jisder e pr S3luaneS ohan 4 () Cadgdons il ilad S5 G b 55 5 ol o asliad (glany 2 (5351

g g0 adliol JMGUQQT)\J@)oM&AJLbe; Oyt JB g o Galin Lo (o  Jde O 50



‘SQLQ‘.HM‘Q.U)’Q| oS A -€-9

RO PRTP N \‘..:wist 239 4 B s edbieslinad 05y S ol (slaplS adls 5 bay
295U gy -0

6\;} C,\.w‘ a.\..fb 4.:9-‘3).; J..v’.o\> (JL-«J)‘ Jl}r.b\ .L.p)sj )\ﬁ .)l.o\;a c&bu; C}' ‘u;...@} C}.v ¢C,.za.o.> a)‘Ju\ J...vLa &:ﬁbj (,:‘.l))ﬁ\
sl ol esliind 8L fule T b sy ) sk ol

S5 ok ool S s 225 (5L b 53 D 3ol 0 o 53 68l i IS, S o]
095 93 sl 0oy o S 53 W 2ehl Lslie ) cnlin S5 035 sy (sl 3T ol Bda 3l 5 o s & 53 Jolge
w;lﬂ u‘jf.@i’ (\db;j)T) J.ALJC.A 6L&Q‘JT )‘ c&u)T C)Laﬂj s3] ))la..am dl.)r.b‘ 6\.&}"&‘)\1 slass 4 4}-)3 Lv ﬁjfu

35S oo e3linul Slasle sl

188) Tig)00) Lp o sl gy Tl 8 (it AL 52 5 4 S ke p 2oy Sl 48 oo 56

ey sS 5l oS adgl Comes Sl 5 ool il 1S (..Q.U'SL» Pl e (e F i slaJule (,.3.‘4.5 Slp ddlas ol 5s
¥ ele o gl ol pl ol 0 o3lital (ST s ) s gp gaies (s S SISSE 5 S5 oS Lol
bl Ol 2 gSE sl 4 S 335 Jelse nl b)) sl Sl @ am s ol 0l iy 5 £ Jgder oty hans
nvar el a5 Gl S54 03 sl 0y S dcalons o5 Y b (glalios 45505 (555 2 el ot (sl 5550 polis .o

ol alias (slae S 3lUsS o yme

LQU] C?Ja"‘" slaws 9 LQ:)}.SU -£ Js\.\’
Table 4- Factors and the number of their levels.

by Vghe  Yhe o Yok

Oz 0.1 0.2 0,4
adgl cuxezdlas nvar  2nvar 4nvar

o8 IS5 olass Bnvar  8nvar  10nvar

IE WS 0.1 0.2 0.3

el aJLJ:giJ g:".’,l"’)TC}]‘“‘J UJAL&J‘MU,«»L»\XJLJJ)}A ijfj:")TJ)J‘"u"‘L*"u:’.‘j

Sl 3 obsed 53 edd Jool el Lol 0l g ﬁ}l@dhﬁr;ﬂ)bj&ﬁdﬁfdﬂ\f S PRES mlaesl

RGO QMTW)‘\{ J‘Lb‘jﬁd“?@"d}” J;QS)LA.E.A 6‘_;"JL> B Minitab )\Jﬁ‘(ﬁf)) ﬁﬁb Jilj)

'Orthogonal
"Signal to Noise (S/N)
"Mori

oA

(e &

5655,

23 G2

FAY-YAY tamio ATA4 L F oylets B ays5 o



JUSH aze 4y 58 5 b b s gdoes 3 mmse e 5.8 s b SIS SuST (gole ST Sl s ST Jhd adtes

A oS
(1) Start
(2) Define number of variables
(3) Input Vertexes randomly (xi,yi)
(4) Define covering matrix a(i,j) and Total covering constraint fori=I...n and j=I...m
(5) Define Euclidean distance matrix dis(G,k) and evaluate randomly then put coverage distance
(6) Define Capacity(sj),demand (dj) and transportation’ s costc(i,j) matrices
(7) Select exsistence facilities
(8) Modeling linear program for transportation problem (finin) considering demand’s constraint
m
= ,Z:;‘ by
(9) Coding objective functions (z) based on minimization
(10) Define and evaluate GA parameters
(11) Initialize population
(12) Evaluate population based on binary code randomly
(13) Select two parents pil pi2 from population for i=1: pc*npop/2
(14) Generate children_Crossover(p1,p2)=cl,c2
(15) Select one of population randomly (fi) for i=1:pm * npop
(16) Mutate (fi)
(17) Add crosspop and mutpop to the population
(18) Compute the fitness of each population individual
(19) Order the populations and values
(20) Define the selection process
(21) Update the population for next generation
(22) Repeat: based on value of iter

(22) End.
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Table 5- Artogonal related to four factors and three levels.
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1 1 1 1 1 10.69
2 1 2 2 2 10.60
3 1 3 3 3 10.61
4 2 1 2 3 10.58
5 2 2 3 1 10.56
6 2 3 1 2 10.54
7 3 1 3 2 10.54
8 3 2 1 3 10.54
9 3 3 2 1 10.57
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Figure 1- Comparison of levels graph.
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Table 6- Appropriate values of algorithm parameters.
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Table 7- Results of running 10 sample problems.

o )lad slay LlE  oMged ez b Jses f’L"
SIS slass ) ]

s s ogall S9rse sl Sas S
(a5b)
1 10 8 2 40 200 598 169
2 20 17 3 80 200 1054 400
3 30 24 6 120 200 1753 22 613
4 40 35 5 160 200 1522 15 1234
5 50 46 4 200 200 1735 22 2358
6 60 52 8 240 200 2092 33 3548
7 70 61 9 280 200 21.20 52 6126
8 75 67 8 150 150 2082 53 2487
9 80 71 9 320 200  16.84 66 8924
10 85 76 9 170 200 1524 69 5362
11 90 79 11 360 200 1661 77 13732
12 90 81 7 180 200 1627 74 6160
13 95 85 10 190 200 1457 78 7470
14 100 88 12 400 200 1824 72 16123
15 105 91 14 420 200 856 74 20600
16 110 95 15 220 100 1041 75 5041
17 120 103 17 240 100 574 88 7747
18 130 112 18 260 100 265 94 9593
19 140 122 18 280 100 250 97 11058
20 150 131 19 300 100 133 99 12902
21 160 143 17 320 100 115 98 14513
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Figure 2- Values of the objective function relative to the change in weights applied to the problem objectives.
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