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Application of coverage models for optimal determination the number and locations of medical

care centers In light of the spread of the epidemic of corona-covid19

($2948 (el 50 @>93) 29,2 Sl (e
0 3l — Aud | daols 1) — caldd) dnele el — Aewd ) Aol
nor.khadori.28@hotmail.com fairouzma@yahoo.fr hadjab80@gmail.com
2020/09/30 : & fusyls 2020/09/05 :Jg.all )5 2020/06/13 :aMicd f,ls

1ol
oSos @1 bl Ale 01 38150 281509 suad Je¥! dyoald Abaiall 3L Jloatol aalyll sida JM (30 Jslons
LS Ll 2ede) S sia Jad oy cdzmiad ] (19-04858 Lo ysS) (o pdy (bl dieg e 58148 Lialuseial
Ay padl Galai¥ 8y uls Cuaniel) o LY Ll (e 3oLl Sogasll sl gall (SCan ol il Jadl ety cidg Jal 3
lusg d1a¥l Layiles M5 (e Aad) 0¥ e Ll sda Bl ceud V) Laylinely Adaaall 7z 3les Budaty Liad Udg
UM o Lz s L8l sual AL (@IS 74 Layud Adaad A8lucey Hhadll cains Baus @ L 8,k lalull
3 L 0K &l 6100 By ISl i) el byl 3150 £ sy gy o3kl s itaeles
Ao 95 0a4d5 (Seey Ll 6 ¢ g4 (Je 9 .%90.5 Layudg AdadT Ay Balawegg Al Giils § olady badd (133800

Sylell s s @ dols Aslill Lpls Sy Ladg Anslll sda 3 Jslond) sa it 1Y) llal Asla
b Ble 3850 ¢19-0u858 Lig oS elg t4uaad 7 3les £ Jiol suie (ol pdge s liall loSI @
.R53 ¢<H75¢118 <C6: JEL aiuas ®
Abstract:

This study aims to use coverage models to determine the optimal number and location of medical care
centers that can be used as treatment and isolation centers for people with (corona-covid19) virus, these
centers cover the majority of the population in the shortest time and achieve the best possible use of the
limited resources of specialized doctors and the Recovery beds.

We have applied the coverage models as the most appropriate for such cases to the state of Msila through
its administrative "dayras" and calculating the road distances between them. Then we determined the radius
with a coverage distance of 74 km, in addition to its population, we found through our application of these
models, the necessity of determining Three medical care centers to cover the population 100%,, which can He
placed it in only two places in the "dayras” of Msila and BouSada, with a coverage rate of 90.5%. In light of
these results, an important recommendation can be made to the "wilaya’s" administration to adopt these
solutions in this pandemic according to its available capabilities, especially in light of the scarcity of resources.

® Keywords: optimal site; optimal number; coverage models; corona-covid19 virus; Medical care
center.

® Jel Classification Codes : C6; 118; H75; R53.
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Hadind! aylynlls (3] 38011 adlse SLas o o Auleadl yerad Anbadl SLLSE 3 saaxll adlsll alaulyy Lac
e =i e g gl Nol lasll e ol 48T adass Uolxa 2 dududlly 381,11 sus (greedy algorithm)
W) A g dunylgsedl sl Jee 3uaiS Ll (S «(P) 81,4
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(Jiaetal, 2007, p 262) : yuuall
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https://ar.wikipedia.org/wiki/%D8%AF%D8%A7%D8%A6%D8%B1%D8%A9_%D9%85%D9%82%D8%B1%D8%A9
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https://ar.wikipedia.org/wiki/%D8%AF%D8%A7%D8%A6%D8%B1%D8%A9_%D8%AE%D8%A8%D8%A7%D9%86%D8%A9
https://ar.wikipedia.org/wiki/%D8%AF%D8%A7%D8%A6%D8%B1%D8%A9_%D8%A8%D9%88%D8%B3%D8%B9%D8%A7%D8%AF%D8%A9
https://ar.wikipedia.org/wiki/%D8%AF%D8%A7%D8%A6%D8%B1%D8%A9_%D9%85%D8%AC%D8%AF%D9%84
https://ar.wikipedia.org/wiki/%D8%AF%D8%A7%D8%A6%D8%B1%D8%A9_%D8%AC%D8%A8%D9%84_%D8%A7%D9%85%D8%B3%D8%A7%D8%B9%D8%AF
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Ng 64 92 88 84 36 58 | 129 | 47 0 41 12 82 44 58 63

Nqo 58 86 82 98 30 71 88 64 41 0 29 99 61 80 84
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: Laddliag ! -l
sy adasdll A8lus dyuxd cpo ¥ Alwdl AYs) Allmatd) diall Byle I 3S 1 suey adga dpums (o4
189l slidzg (5119 (03) @8y Jouzedl ilidana (ye LML 3515 IS (Sl sotay ey Ayl 8Lk baugin coluaey
(MCLP) gsadll udast)l adgn Alis 73503 03 (LSCP) dulast)l Ac oo p890 Wlis 73903 Bsbaty 1) 310 (IS 74
Jonid agdi (Adgiime JI(01) 8, JSAdN9 (03) Jouaedl § A sl ¥l 5195 (s calbluadl Jsgorts a9 (- 3gaill el «
(JU) Jgadl § A sl Agiaiall e amiid (@IS 74 (e w55 2dlue JST(0) 5 IS 74 S9laad o) Ja5 Al JSI (1) o3,
o 74 4ais A8lus i (0.1) Al aLEY 29511 (31 93 Sl pde (s lBLud ] Jsgoms A8 g ian :(06) Jouue!

N[Ny (N3 |[ng|ng|ng|ny|ng|ng| Ny | Ny | Nyp|Nys| Ny | Nys
n, |[1|1](1]0o|1|[1]1]0o|1]1]1]0|l0o]0]oO
n, [1]1]1]1]1]|0]|0o]|o]jojo|o0|O0|0]o0]oO
n, |[1/ofl1]0o|o|lol1]|0o|l0o|l0o|O0|0|O]O]|oO
n, |O|1]l0|1|0|1]0|0|l0]O0O|O0]|O0|O]O]|oO
ns |[1|1]0]lo|1|[1]0]o|1]1]1]0|0]0]|oO
ne |1/0flo|1|1[1]0o|1|1]1]1]0|l0o]0]|oO
n, |1/ol1]|0|0o|lo|1]|0|l0o|l0|O0|0|O]|O]|oO
ng |[OlO0fojo|Oo|1]o|1|1]1]1]1|1]0]oO0
n |1|lo0flojo|1|1]o|1 |11 ]1]0|1]|1]1
no |1]0]l0|of1]1]ofl1]1]1|1]|0]1]0]|0
n, |1]ololola]1]ol1][1]|1 |1 |1][1]1]1
n, |l0|lo|o|o|lo|lo|o|1]o|O0|1|1]0]o0]H1
n, lolojlo|oflolo]o|1]1]|1 |1 |0]1]1]1
n, |O]0|o|o|lo]o]|o|lof[1]|0|1|0]|1]1]H1
ns |0]0|o|o|lo]o|o|of[1]|o0|1|1][1]1]1

(03) @08, gz slaxe¥ly oLl slue ! oo 2 yugall
4e gozl| AubaiS a8 g0 (LSCP) e gozell Auda pdgn lisa .1 -1
oo Aas @1y bl bl suss celly alially A pmall slue¥l dzayy Gobo oo Al s Jxy (Y1 055
UlaS Lxk Lo Sy ding .3 (5 09 07 cullall Aalaia § 839290 3,1 il 13] (1) muzmsadl a sl (9lusd Aasd
(JWIE dx o slael 2y
LSCP:Minz =y +y, +y3+ys+yst yst y7+ys + Yo + yiot Yirt Yizt Yist Yia + Yis
ST.y1+y,+ys+ys+ys+y7+yo+yin+tyn21
Y1ty tys+tystys21
Vitysty;21
Votystye21
Y1+Y2+Ys+Ye+t Yot yrotyn21
Yi+yatystystystyotyntyn21
yitysty;21
Yot Yst Yot Yoty tyntyinz1
Y1+ Ys+Ye+Yst Yot Yot Yt Y13+t Yiatyis>

123

2020 - wnhh ¢ 20 © = il gleg @1olnidll glell alyo




($2948 (it y9d (59)) 398 doilonas (s

Vitys+Ye+tystYotyiotynntyz=1
YitYstYstYstYotyiotyntyntyityuntys2
Yatyntyntyis21
Yat Yot Yot Yty tyutyis21
Yoty tyztyuatys21
Yotyntyntyityntys2T
Y1 Y2 Y152 0.
oo Bzl @ Jgline 3 ps JEUT e ol (3300 3929 (yonsd 35allg ¢ 38,11 e sk sty ol Al pgis
! gl doeiings LS Joedl e Jiasmts (gl 3le¥] Bomays 7 3905 Joe WinQSB 2.0 galiys aluieiaals 15 J1 1
oS 74 28lus Tasogil, Ampmiall ol s Azma py ayb (oo WLl U 73l :(07) o8y Jouice|

03-23-2020 | Decision | Solution | Unit Cost or Total Reduced | Basis
18:19:04 Yariable Yalue Profit C[j] Contribution Cost Status
1 =1 1] 1] 1] 1] basic
2 =2 1.0000 1] o o at bound
3 =3 1.0000 1] 1] 1] basic
4 =4 1] L1} 1} 1} at bound
L b 1] o o at bound
& X6 1] 1] 1] 1] basic
7 =7 1] L1} 1} 1} at bound
8 st 1] 1] o o basic
a =9 1] L1} 1} 1} at bound
10 X10 1] 1] 1] 1] at bound
11 11 1.0000 1] o o basic
12 =12 1] 1] 1] 1] basic
13 X13 1] 1] 1] 1] at bound
14 14 1] 1] o o at bound
15 15 1] 1] 1] 1] at bound
Objective | Function Min.] = 1]

WinQSB 2.0 el e sleze¥ly ot Ll sluel (o 1 jusall
t9a Ampmiall slue Adasel) el 50,k oo ALadl Joxd diag
baady cz=3 can i als
Y2 +yz+yn=1
YitYatystyatystystyr+ystyotyiotytyistyiatyis=0
ALl S5loadl (3 0585 ol cuzmy (@l ST 00 WM 5 00895 ol Adall Gyle I 381  suind diag
fAaliall ales 851510y
‘zh 2¥l 3,515 105
Bolawgs 8,31 inyy
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Zobl el s g ALl sl sl ] (guts Il )
(LK 0918 (06) 03y Jguze!l cpo aMaslg Wludl sda ot 2uisls I 2 Ligall Lo
Max z = 216788, + 79566x, + 105970x5 + 114395x, + 411525 + 46825x, + 151345x; + 33762x5 +
19684x5+34783x19 + 170585x; + 34670x1; + 22491x;3 + 60983x14 + 72070x5

SEX1<y1+y,+y3+ys+ys+y7+yo+yo+tyn
X2<y 1ty tystystys
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x3<y1+y3+y;
x4<y,+ys+Ys
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X6 <Y1 +Ys+tYs+YstYst Yot Yoty
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ns |0lojo|o|lo|lo|lo]|1]| 0] 1 1 1|1
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