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(Corrélogramme des Résidus)

ARIMA 31SARIMA

TSDS

TS

Box-Jenkinsp
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Box-

                                                           
30GUY ANSION « Les méthodes des prévision en économie » édition Armand Colin, Paris 1990. p 273. 
31REGIS BOURBONNAIS (op-cit) p243. 
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JenkinspqARMA

ARIMA (p,d,q).

SARIMA
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s yyyDI  )(ss4
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02<k  AR(2) 

0p<k  AR(P) 

 01<k MA(1) 

 02<k MA(2) 

 0q<k MA(q) 

 

 

ARMA(1,1) 

q-p p-q
ARMA(p,q) 

Source : REGIS BOURBONNAIS (op-cit) p242. 
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ARMA (p , q)

(Corrélogramme) 
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ˆ
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 تسمى هذه المعايير بإختبارات المفاضلة.-32
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33M.DAVID et J.C.MICHAUD « La prévision, Approche empirique d’une méthode statistique » édition Masson, 
Paris 1989. p 112. 
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34 (J.C.USUNIER) Op.cit P 233-234.  
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ARFIMA

𝐴𝑅𝐹𝐼𝑀𝐴𝐺𝑟𝑎𝑛𝑔𝑒𝑟 𝑒𝑡joyeux(1980

𝐻𝑜𝑠𝑘𝑖𝑛𝑔(1981)𝐴𝑅𝐼𝑀𝐴𝐵𝑜𝑥 𝑒𝑡 𝐽𝑒𝑛𝑘𝑖𝑛𝑠

𝑑

𝐴𝑅𝐹𝐼𝑀𝐴(𝑝, 𝑑, 𝑞)

Φ(𝐿)(1 − 𝐿)𝑑𝑦𝑡 = Θ(𝐿)휀𝑡

Φ(𝐿)(1 − 𝐿)𝑑𝑦𝑡 = 𝑢 + Θ(𝐿)휀𝑡

Φ(L)Θ(𝐿)𝐿𝐴𝑅(𝑝)𝑀𝐴(𝑞)

휀𝑡𝑡𝑖. 𝑖, 𝑑(0, 𝛿𝜀
𝑡)

                                                           
36Lardic S. et Mignon V. « Prévision ARFIMA des taux de change : les modélisateurs doivent-ils encore 

exhorter à la naïveté des prévision ? », Annales d’économie et de statistique, 54,1999, pp. 47-68. 
37Floros C., « Long Memory in milkprices : évidence from EU-15 », International journal of appliedeconomics, 
6(2), Septembre 2009, 10-20.  
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𝑢𝑡𝑦𝑡

𝑑𝑑 ∈ (−
1

2
,

1

2
)

(1 − 𝐿)𝑑 = ∑(−1)𝑗 (
𝑑

𝑗
) (𝐿)𝑗 = 1 − 𝑑𝐿 +

𝑑(𝑑 − 1)

2!
𝐿2 −

𝑑(𝑑 − 1)(𝑑 − 2)

3!
+ ⋯ = ∑ 𝜋𝑗𝐿𝑗

∞

𝑗=0

∞

𝑗=0

𝜋𝑗 =
Γ(𝑗 − 𝑑)!

Γ(𝑗 + 1)Γ(−𝑑)

Γ

𝐴𝑅𝐹𝐼𝑀𝐴(𝑝, 𝑑, 𝑞)(inversible)

𝑑𝜖 ]−
1

2
,

1

2
[ 𝑒𝑡 … 𝑑 ≠ 0

(1712 )

ARCH

(𝑞)𝐴𝑅𝐶𝐻

𝛿𝑡
2 = 𝛼0 ∑ 𝛼𝑖휀𝑡−𝑖

2𝑝
𝑖=1

𝛿𝑡
2 = 𝛼0 + 𝛼1휀𝑡−1

2 + 𝛼2휀𝑡−2
2 + ⋯ + 𝛼𝑞휀𝑡−𝑞

2

                                                           
38Régis Bourbounnais, op-cit, p.150. 
39Damodar N. Gujarati, « Econométrie », traduction de la 4° édition américaine par Bernard Bernier, de boeck, 
Paris, 2004, p. 844. 
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δ𝑡
2휀𝑡

(1)𝑡ε𝑡

𝑞(휀𝑡−1
2 )휀𝑡−1

ε𝑡

𝛼0, 𝛼𝑖0 > 0∀𝑖𝛼𝑖 ≥ 0

𝛼𝑖 = 0(𝑖 = 1,2, . . , 𝑞)δt
2 𝑎0

εthomoscedastic

𝐴𝑅𝐶𝐻(𝑞)

𝛼𝑖 =
𝛼(𝑞+1−𝑖)

𝑞(𝑞+1)∕2
𝑖 = 1,2. . , 𝑞

∑ 𝑖 < 1𝑝
𝑖=0

𝐺𝐴𝑅𝐶𝐻(𝑝, 𝑞)

𝐵𝑜𝑙𝑙𝑒𝑟𝑠𝑙𝑒 (1986)𝐸𝑛𝑔𝑙𝑒 (1982)

𝐺𝐴𝑅𝐶𝐻(𝑝, 𝑞)(𝐺𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝐴𝑅𝐶𝐻)

𝑗

𝐺𝐴𝑅𝐶𝐻(𝑝, 𝑞)

                                                           
40Philip Hans Franses, Dick van Dijk, « Nonlinear Time seriesModels in Empirical Finance », Cambridge 

universitypress, 2003, p. 136-137. 
41Lardic, S., Mignon V., «Econométrie des séries temporelles macroéconomiques et financiéres », Economica, 
Paris , 2002, p.290-291.  
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𝛿𝑡
2 = 𝛼0 + ∑ 𝛼𝑖휀𝑡−𝑖

2 + ∑ 𝛽𝑗𝛿𝑡−𝑗
2𝑝

𝑗=1
𝑝
𝑖=1

∀𝑖∀𝑗𝛼0 > 0𝛼𝑖 ≥ 0𝛽𝑗 ≥ 0

𝑝 = 0𝐺𝐴𝑅𝐶𝐻(𝑝, 𝑞)𝐴𝑅𝐶𝐻(𝑞)

EGARCH

EGARCH

Nelson(1991)

𝛼𝑖𝛽𝑗

𝐸𝐺𝐴𝑅𝐶𝐻(𝑝, 𝑞)

δ𝑡
2 = 𝛼0 + ∑ 𝛼𝑖(Φ𝑧𝑡−𝑖 + 𝛾[|𝑧𝑡−𝑖| − 𝐸|𝑧𝑡−𝑖|]) + ∑ 𝛽𝑗𝑙𝑛𝛿𝑡−𝑗

2𝑝
𝑗=1

𝑞
𝑖=1 …..(4)

𝑧
𝑡−𝑖= 𝑡−𝑖

𝛿𝑡−𝑖

𝐸𝐺𝐴𝑅𝐶𝐻(𝑝, 𝑞)

GARCH(TGARCH)Zakoin(1991)

(𝑝, 𝑞)
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𝛿𝑡 = 𝛼0 + ∑(𝛼𝑖
+휀𝑡−1

+ − 𝛼𝑖
−휀𝑡−𝑖

− ) + ∑ 𝛽𝑗

𝑞

𝑗=1

𝛿𝑡−𝑗

𝑞

𝑖=1

𝛿𝑡 = 𝛼0 + 𝛼+(𝐿)휀𝑡
+ − 𝛼−(𝐿)휀𝑡

− + 𝛽(𝐿)𝛿𝑡

휀𝑡
+ = max(휀𝑡, 0)

휀𝑡
− = min (휀𝑡, 0)

휀𝑡−𝑖

𝑝𝑞𝐺𝐴𝑅𝐶𝐻(𝑝, 𝑞)

𝐴𝑅𝐶𝐻(𝑞)

𝑞 + 1𝐺𝐴𝑅𝐶𝐻(𝑝, 𝑞)

𝐴𝑅𝐶𝐻𝐺𝐴𝑅𝐶𝐻

(𝑎i, βj)

ARCH

                                                           
42Bourbounnais R. et Terraza M. « Analyse des séries temporelles en économie », presse universitaires de 
France, première édition, 1998, p. 250-251.  
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𝑙𝑡 = 𝐶𝑡𝑒 −
1

2
𝑙𝑜𝑔ℎ𝑡

2 −
1

2
휀𝑡

2. ℎ𝑡
−2

𝑙𝑡 = 𝐶𝑡𝑒 −
1

2
∑ 𝑙𝑜𝑔𝑡=𝑛

𝑡=1 (ℎ𝑡)2 −
1

2
∑ (휀𝑡

2ℎ𝑡
−2)𝑛

𝑡=1

𝑝𝐴𝑅𝐶𝐻

𝛼

III2sizing-Lot

(EOQ)

(Rota 1998)

 

                                                           
43Rota K, “Coordination temporelle de centres gérant de façonautonome des ressources. Application aux 
chaîneslogistiquesintégrées en aéronautique”, Thèse de doctorat, Sup’aéro, France, 3991 
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22lot sizing 

 

 

 

 

 

 

 

 

EOQ : Economic order quantity. 
WW : Wagner-Whitin. 

ELSP: Economic Lot-sizing and Scheduling problem. 

CLSP: Capacitated Lot-Sizing Problem. 

CSLP: Continuous Set-up Lot-sizing Problem. 

DLSP: Discrete Lot-sizing and Scheduling Problem. 

MLLP: Multi-Level Lo-sizing Problem. 

MLCLP: Multi-Level Capacitated Lot-sizing Problem. 

 

1 

lot-sizing

CLSP 

 
𝑚𝑖𝑛𝑖𝑚𝑖𝑧𝑒 𝐹(𝑞, 𝑥, 𝐼) =  ∑ ∑ (𝑝𝑖𝑡𝑞𝑖𝑡 + ℎ𝑖

𝑇
𝑡=1𝑖ϵ𝑝 𝐼𝑖𝑡 + 𝑓𝑖𝑡𝑥𝑖𝑡)………………………………………………(3-1) 

                                                           
44J.Christian Lang, « Prodaction and Inventory Management with Substitutions » Edition Springer, Germany, 
2010, p.35. 

 

 

 

 

sizing-otl 

 

  

 لب متغير لب ثابت متغيرلب  لب ثابت

  

EOQ WW ELSP 

MLCLP MLLP 

CLSP CSLP DLSP 
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𝐼𝑖𝑡 =𝐼𝑖,𝑡−1+ 𝑞𝑖𝑡 −  𝑑𝑖𝑡 / i ∈ 𝑃, 𝑡 = 1, … , 𝑇…………………………………………………………………………..(3-2) 

𝐼𝑖0 =0 / i ∈ 𝑃…………………………………………………………………………………………….………………………(3-3) 

∑ 𝑘𝑖
𝑝

𝑖∈𝑃 𝑞𝑖𝑡 ≤ 𝑘𝑡 / t= 3,….T…………………………………………………………..…………………………(1-4) 

𝑞𝑖𝑡 ≤  𝑀 . 𝑥𝑖𝑡 /  i ∈ 𝑃 , 𝑡 = 1, . . . . 𝑇…………………………………………………………………………………(3-5) 

𝑞𝑖𝑡, 𝐼𝑖𝑡 ≥ 0 /  i ∈ 𝑃 , 𝑡 = 1, . . . . 𝑇……………………………………………………………………………….…….(3-6) 

𝑥𝑖𝑡 ∈  {0,1}  /  i ∈ 𝑃 , 𝑡 = 1, . . . . 𝑇………………………………………………………………………………..….(3-7) 

𝑝

𝑇

𝑑𝑖𝑡𝑖𝑡

ℎ𝑖𝑖

𝑝𝑖𝑡𝑖𝑡

𝐼𝑖0𝑖

𝑓𝑖𝑡𝑖𝑡

𝑘𝑡𝑡

𝑘𝑖
𝑝

𝑖

𝑞𝑖𝑡it
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𝐼𝑖𝑡it

𝑥𝑖𝑡𝑖𝑡

S.Chehbi, R.Derrouiche, Y.Ouzout, A.Bouras

« LA FORMULATION MATHEMATHIQUE DES INTERACTION ENTRE LES 

ACTEURS DE LA CHAINE LOGISTIQUE »

        )81.........(,,,,,, 















 

  Ni Tt Kk

itiititkititii CDDiCApDApiXpiIhiMin 
 

(1-8)

 

 

T

N

K

ihi

tip ,it

iCApi

iCDi

tkiX ,,ikt

tiDAP,it

tiD ,t

                                                           
45Chehbi, R. Derrouiche, Y. Ouzrout, A. Bouras  « LA FORMULATION MATHEMATHIQUE DES 

INTERACTION ENTRE LES ACTEURS DE LA CHAINE LOGISTIQUE » PRISMa/CERRAL – IUT Lumière 

Lyon 2, , Bron, p.06. 
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tiI ,it

)91.(....................,,,,,,,,1,    titiktijiktititi DDApXgXII

)101........(........................................,/,,,, 


TtKkCXb
Ni

tktkiki

)111.(....................................................................../, 


TtSI
Ni

tti

)121..(....................................................................../, 


TtTD
Ni

tti

)131(............................................................0,,, ,,,,, titititki IDDApX

)9-1(

10)-(111)-(1

2)1-(113-1

jig ,ji

kib ,ki

tkC ,kt

tSt

tTt

2 

(Vörös, 2002)MLLP

(Vörös,2002)

                                                           
46Michel Gourgand, Sylvie Norre, David Lemoine, « MODELES MATHEMATIQUES ET 

METAHEURISTIQUES POUR LA PLANIFICATION TACTIQUE D’UNE CHAINE LOGISTIQUE DE 
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Flow Shop Hybride 

 t

t+1 

  

 

 

kiki

ikimi

𝑇

𝑁
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N(k)𝑘
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uj
(k)

k𝑡

                                                                                                                                                                                     
TYPE FLOWSHOP HYBRIDE », 8e Conférence Internationale de MOdélisation et SIMulation - MOSIM’10 - 

10 au 12 mai 2010 - Hammamet – Tunisie, « Evaluation et optimisation des systèmes innovants de production de 

biens et de services », p.13. 
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Capa
ikuj

(k)
t

ikuj
(k)

k

𝑡

Clikt
sik𝑡

CL
ikuj

(k)
t

uj
(k)

i𝑡 

CDPiMtit

Q
ikuj

(k)
t

iuj
(k)

k𝑡

X
ikuj

(k)
t

1

iuj
(k)

kt

Iikt
+ikt

Iikt
sikt

DPiMti𝑡

DSiMti𝑡 

∑ ∑ [

𝐶𝐷𝑃𝑖𝑀𝑡𝐷𝑃𝑖𝑀𝑡 +

∑ (𝐶𝑙𝑖𝑘𝑡
𝑠 𝐼𝑖𝑘𝑡

𝑠 + ∑ 𝐶𝐿
𝑖𝑘𝑢𝑗

(𝑘)
𝑡

𝑁(𝑘)
𝑗=1 𝑋

𝑖𝑘𝑢𝑗
(𝑘)

𝑡
)M

k=1
]T

t=1
N
𝑖=1 ……………………..(2-1) 

(2-2)

∑ 𝐶𝑎𝑝𝑎
𝑖𝑘𝑢𝑗

(𝑘)
𝑡

𝑁
𝑖=1 𝑄

𝑖𝑘𝑢𝑗
(𝑘)

𝑡
≤ 𝐶𝑎𝑝𝑎𝑅

𝑢𝑗
(𝑘)

𝑡
……………………………………………………………(2-2) 
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∀(𝑘, 𝑡) ∈ [1, 𝑀] × [1, 𝑇], 𝑗 ∈ [1, 𝑁(𝑘)] 

(2-3)

𝐶𝑎𝑝𝑎
𝑖𝑘𝑢𝑗

(𝑘)
𝑡
𝑄

𝑖𝑘𝑢𝑗
(𝑘)

𝑡
≤ 𝐶𝑎𝑝𝑎𝑅

𝑢𝑗
(𝑘)

𝑡
𝑋

𝑖𝑘𝑢𝑗
(𝑘)

𝑡
………………………………………………………(2-3) 

∀(𝑖, 𝑘, 𝑡) ∈ [1, 𝑁] × [1, 𝑀] × [1, 𝑇], 𝑗 ∈ [1, 𝑁(𝑘)] 

(2-4)

𝐼𝑖𝑀𝑡
+ = 𝐼𝑖𝑀(𝑡−1)

+ + ∑ 𝑄
𝑖𝑘𝑢𝑗

(𝑀)
𝑡

− 𝐷𝑆𝑖𝑀𝑡
𝑁(𝑀)
𝑗=1 ………………………………………………………(2-4) 

∀(𝑖, 𝑡) ∈ [1, 𝑁] × [1, 𝑇] 

(2-5)

𝐼𝑖𝑘𝑡
+ = 𝐼𝑖𝑘(𝑡−1)

+ + ∑ 𝑄
𝑖𝑘𝑢𝑗

(𝑘)
𝑡

𝑁(𝑘)
𝑗=1 − ∑ 𝑄

𝑖(𝑘+1)𝑢𝑗
(𝑘+1)

𝑡

𝑁(𝑘+1)
𝑗=1 ………………………………..(2-5) 

∀(𝑖, 𝑘, 𝑡) ∈ [1, 𝑁] × [1, 𝑀 − 1] × [1, 𝑇] 

(2-6)

𝐷𝑖𝑀𝑡 = 𝐷𝑃𝑖𝑀𝑡 + 𝐷𝑆𝑖𝑀𝑡∀(𝑖, 𝑡) ∈ [1, 𝑁] × [1, 𝑇]……………………………………….(2-6)

(2-7)(2-8)

∑ 𝑄
𝑖𝑘𝑢𝑗

(𝑘)
(𝑡+1)

N(k)
𝑗=1 ≤ 𝐼𝑖(𝑘−1)𝑡

𝑠 ………………………………………………………………………….(2-7) 

∀(𝑖, 𝑘, 𝑡) ∈ [1, 𝑁] × [2, 𝑀2] × [1, 𝑇 − 1]

𝐷𝑆𝑖𝑀(𝑡+1) ≤ 𝐼𝑖(𝑀−1)𝑡
𝑠 ………………………………………………………………………….………….(2-8) 

∀(𝑖, 𝑡) ∈ [1, 𝑁] × [1, 𝑇 − 1] 
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𝐶𝐷𝑃𝑖𝑀𝑡𝑖𝑡

𝐶𝐷𝑆𝑖𝑀𝑡𝑖𝑡

𝑃
𝑖𝑘𝑢𝑗

(𝑘)
𝑡

𝑖𝑗
(𝑘)

𝑘𝑡 

𝑄
𝑖𝑘𝑢𝑗

(𝑘)
𝑡

𝑖𝑢𝑗
(𝑘)

𝑘𝑡

𝑋
𝑖𝑘𝑢𝑗

(𝑘)
𝑡

1

𝑖𝑢𝑗
(𝑘)

𝑘𝑡

𝐼𝑖𝑘𝑡
+𝑖𝑘𝑡

𝐼𝑖𝑘𝑡
𝑠𝑖𝑘𝑡

𝐷𝑃𝑖𝑀𝑡𝑖𝑡

𝐷𝑆𝑖𝑀𝑡𝑖𝑡 

Zmin = ∑ ∑ [

𝐶𝐷𝑃𝑖𝑀𝑡𝐷𝑃𝑖𝑀𝑡 + 𝐶𝐷𝑆𝑖𝑀𝑡𝐷𝑆𝑖𝑀𝑡

∑ (𝐶𝑙𝑖𝑘𝑡
𝑠 𝐼𝑖𝑘𝑡

𝑠 + ∑ (𝐶𝐿
𝑖𝑘𝑢𝑗

(𝑘)
𝑡

𝑁(𝑘)
𝑗=1 𝑋

𝑖𝑘𝑢𝑗
(𝑘)

𝑡
+ 𝑃

𝑖𝑘𝑢𝑗
(𝑘)

𝑡
𝑄

𝑖𝑘𝑢𝑗
(𝑘)

𝑡
))M

k=1
]T

t=1
N
𝑖=1 …………..(2-1) 

𝑍𝑚𝑎𝑥 = ∑ ∑ 𝐶𝐷𝑆𝑖𝑀𝑡𝐷𝑆𝑖𝑀𝑡
𝑇
𝑡=1

𝑁
𝑖=1 ……………………………………………………..………………………………(2-2) 

𝑍𝑚𝑎𝑥 =  ∑ ∑ ∑
1

𝐶𝑄
𝑖𝑀𝑢

𝑗
(𝑀)

𝑡

𝑁(𝑀)
𝑗=1

𝑇
𝑡=1

𝑁
𝑖=1 𝑄

𝑖𝑀𝑢𝑗
(𝑀)

𝑡
……………………………………….………………………….(2-3) 
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2-4

∑ 𝐶𝑎𝑝𝑎
𝑖𝑘𝑢𝑗

(𝑘)
𝑡

𝑁
𝑖=1 𝑄

𝑖𝑘𝑢𝑗
(𝑘)

𝑡
≤ 𝐶𝑎𝑝𝑎𝑅

𝑢𝑗
(𝑘)

𝑡
………………………………….(2-4) 

∀(𝑘, 𝑡) ∈ [1, 𝑀] × [1, 𝑇], 𝑗 ∈ [1, 𝑁(𝑘)] 

2-5

𝐶𝑎𝑝𝑎
𝑖𝑘𝑢𝑗

(𝑘)
𝑡
𝑄

𝑖𝑘𝑢𝑗
(𝑘)

𝑡
≤ 𝐶𝑎𝑝𝑎𝑅

𝑢𝑗
(𝑘)

𝑡
𝑋

𝑖𝑘𝑢𝑗
(𝑘)

𝑡
………………………………..(2-5) 

∀(𝑖, 𝑘, 𝑡) ∈ [1, 𝑁] × [1, 𝑀] × [1, 𝑇], 𝑗 ∈ [1, 𝑁(𝑘)] 

2-6

𝐼𝑖𝑀𝑡
+ = 𝐼𝑖𝑀(𝑡−1)

+ + ∑ 𝑄
𝑖𝑘𝑢𝑗

(𝑀)
𝑡

− 𝐷𝑆𝑖𝑀𝑡
𝑁(𝑀)
𝑗=1 ………………………………(2-6) 

∀(𝑖, 𝑡) ∈ [1, 𝑁] × [1, 𝑇] 

(2-7)

𝐼𝑖𝑘𝑡
+ = 𝐼𝑖𝑘(𝑡−1)

+ + ∑ 𝑄
𝑖𝑘𝑢𝑗

(𝑘)
𝑡

𝑁(𝑘)
𝑗=1 − ∑ 𝑄

𝑖(𝑘+1)𝑢𝑗
(𝑘+1)

𝑡

𝑁(𝑘+1)
𝑗=1 …………(2-7) 

∀(𝑖, 𝑘, 𝑡) ∈ [1, 𝑁] × [1, 𝑀 − 1] × [1, 𝑇] 

)8-2(

8)-…………………………………………………….(2𝐷𝐴𝑝𝑙,𝑖,𝑘,𝑡 = ∑ 𝑏𝑖,𝑙
𝑁
𝑖=1 𝑄

𝑖1𝑢𝑗
(1)

𝑡 
 

∀(𝑙, 𝑖, 𝑘, 𝑡) ∈ [1, 𝐿] × [1, 𝑁] × [1, 𝑀] × [1, 𝑇] 

2-9

𝐷𝑖𝑀𝑡 = 𝐷𝑃𝑖𝑀𝑡 + 𝐷𝑆𝑖𝑀𝑡∀(𝑖, 𝑡) ∈ [1, 𝑁] × [1, 𝑇]…………………(2-9)

2-102-11

∑ 𝑄
𝑖𝑘𝑢𝑗

(𝑘)
(𝑡+1)

N(k)
𝑗=1 ≤ 𝐼𝑖(𝑘−1)𝑡

𝑠 ……………………………………………………(2-10) 

∀(𝑖, 𝑘, 𝑡) ∈ [1, 𝑁] × [2, 𝑀2] × [1, 𝑇 − 1]

𝐷𝑆𝑖𝑀(𝑡+1) ≤ 𝐼𝑖(𝑀−1)𝑡
𝑠 ...................................................................(2-11) 
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∀(𝑖, 𝑡) ∈ [1, 𝑁] × [1, 𝑇 − 1] 

2-122-132-14

𝐼𝑖𝑘𝑡
𝑠 = 𝐼𝑖𝑘(𝑡−1)

+ + ∑ 𝑄
𝑖𝑘+1𝑢𝑗

(𝑘+1)
(𝑡+1)

𝑁(𝑘+1)
𝑗=1 …………………………………(2-12)

∀(𝑖, 𝑘, 𝑡) ∈ [1, 𝑁] × [1, 𝑀 − 1] × [1, 𝑇 − 1] 

𝐼𝑖𝑀𝑡
𝑠 = 𝐼𝑖𝑀(𝑡−1)

+ − 𝐷𝑆𝑖𝑀(𝑡+1)………………………………………………………(2-13) 

∀(𝑖, 𝑡) ∈ [1, 𝑁] × [1, 𝑇 − 1] 

𝐼𝑖𝑘𝑇
𝑠 = 𝐼𝑖𝑘𝑇

+ ∀(𝑖, 𝑘) ∈ [1, 𝑁] × [1, 𝑀]…………………………………..…..(2-14) 

𝑋
𝑖𝑘𝑢𝑗

(𝑘)
𝑡

∈ {0,1} 

𝑄
𝑖𝑘𝑢𝑗

(𝑘)
𝑡
, 𝐼𝑖𝑘𝑡

+ , 𝐼𝑖𝑘𝑡
𝑠 , 𝐷𝑃𝑖𝑀𝑡, 𝐷𝑆𝑖𝑀𝑡 ∈ ℕ

(Canal 

Plast)
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1 :

11RIO02270228

10227

3المنتج 0المنتج  1المنتج  3المنتج الأسابيع  0المنتج  1المنتج   الأسابيع 

1560 1140 7050 08 1800 1080 4360 1 

6363 2259 6266 02 2744 6383 5206 0 

9459 1147 3857 32 2478 705 8972 3 

9216 3823 6953 31 561 1208 3738 4 

8680 2160 5600 30 1891 819 5250 5 

7060 980 3260 33 2368 2175 10339 6 

9074 2355 4200 34 996 4404 2732 7 

13182 3192 4295 35 1560 2101 6950 8 

15099 2343 6980 36 2340 2720 3613 2 

8817 912 2498 37 3364 1871 2626 12 

4934 3166 3600 38 2100 4591 7755 11 

10056 1804 7429 32 560 3327 5581 10 

9157 2286 11280 42 1200 1135 4567 13 

8456 1555 6105 41 965 2067 3225 14 

3402 2340 5090 40 760 1358 7386 15 

11759 4670 6840 43 1572 3501 4173 16 

9860 5080 4482 44 1092 1575 6042 17 

664 4200 180 45 806 1357 6705 18 

11817 3700 5890 46 1266 3392 5314 12 

11783 6711 16777 47 56 58 3960 02 
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7550 2237 6715 48 4413 1892 6029 01 

8421 2283 3515 42 2204 1045 7061 00 

5141 3965 7532 52 851 2340 956 03 

9530 1370 5627 51 2828 1100 5310 04 

9942 3666 8093 50 3238 3200 3853 05 

5266 4276 7447 53 1114 3605 5645 06 

    4178 1368 5521 07 

00228

3المنتج 0المنتج  1المنتج  3المنتج الأسابيع  0المنتج  1المنتج   الأسابيع 

95621 4254 92652 08 6194 1914 1296 1 

4254 2646 91124 02 4541 9122 2221 0 

1652 5251 92541 32 4622 4226 4145 3 

2254 1242 91921 31 91295 2652 99424 4 

94654 9259 95424 30 94994 9141 2196 5 

91252 5141 96414 33 92445 1524 1541 6 

4154 1651 91141 34 91664 4994 2912 7 

1451 2126 92159 35 99446 5994 2461 8 

99452 4659 95421 36 1214 1521 1222 2 

91446 5952 92244 37 99462 6251 4141 12 

94521 1451 91144 38 94166 4654 2542 11 

99952 2659 99252 32 95651 9542 4259 10 

2421 4411 92119 42 1421 1152 2154 13 

1952 5642 94562 41 92954 4221 4245 14 

99242 2254 92224 40 94121 5651 2214 15 

91411 9142 91159 43 96254 2651 1452 16 

4651 1221 94264 44 95921 6995 2544 17 

1142 4152 92159 45 99452 1254 6151 18 
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95652 5419 96244 46 92221 5952 1426 12 

4124 2446 94214 47 92456 1421 4241 02 

91154 1459 91959 48 96146 2659 2252 01 

2651 9142 59221 42 94651 4454 4546 00 

95244 5221 92495 52 92152 2652 1126 03 

4142 2659 92942 51 92254 1254 2654 04 

1251 6142 94454 50 91141 9551 4121 05 

94241 4221 96251 53 94254 5159 1256 06 

    91111 9159 2125 07 

10ATLAS Chimie0227

0212

زيت عباد 

 الشمس
ينالغليسير  الأشهر الصابون 

زيت عباد 

 الشمس
ينالغليسير  الأشهر الصابون 

144823 22951 203181 20-0222  45000 10000 75000 32-0227  

145186 23698 212936 23 56311 10000 53150 42  

145521 24212 221731 24 73429 10000 110431 52  

145932 24952 226439 25 91219 10000 191233 62  

146950 25719 231550 26 100023 15000 188318 72  

147463 26551 234721 27 116214 15000 153914 82  

147612 27805 233415 28 145214 15000 169629 2 

146907 27903 228111 22 146014 15000 154523 21  

146312 27493 219356 12 146359 15000 155735 11  

146009 26778 212433 11 146681 16634 152007 10 

145552 25203 206121 10 146929 17303 159831 21-0228  

145632 24494 213645 21-0212  147519 17521 161756 02  

145821 25006 218327 20 147988 18000 171642 32  

145999 25453 221514 23 148285 17559 176567 42  
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146371 25902 224711 24 148206 18420 183483 52  

146883 26711 229342 25 148511 18652 194378 62  

147406 27857 235921 26 148914 19017 205294 72  

147934 28930 270008 27 142028 19408 207119 82  

147827 29342 241820 28 145379 19929 205027 22 

147661 29151 233497 12 145307 20552 203535 21  

147432 28520 227529 12 145135 21271 203471 11  

147391 27306 221345 11 144628 22214 201953 10 

147395 26741 209421 10 144589 22423 203175 21-0222  

13HYPRO

21-0211 6400    10680 2000 

20 34740   780 6730 825 

23 20250   30 5975 330 

24 15380   180 3010 795 

25 6760 13700  870 7240 1725 

26 12300 6375  433 3540 5235 

27 9610 4625  2100 3740 10275 

28 7320 3225  960 7960 4519 

22 11160 8675  1230 5880 17325 

12 9710 10775  2940 13960 21370 

11 16230 1975  660 4928 15160 

10 19075 3850 6600 2340 4908 16275 

21-0210 18710 11235 53300 1050 13050 10570 

20 7320 31160 33800 750 6480 12100 

23 9620 10000 18750 1860 6942 21100 

24 9560 34050 20000 510 6127 7551 

25 11200 11525 21850 480 17880 3570 

26 6720 28600 24000 780 1150 12575 

27 10500 26325 23950 990 6890 825 

28 15760 6675 14150 240 2230 5220 
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22 24210 11580 2550 1920 16780 6535 

12 34670 19300 18800 2296 15260 11430 

11 20975 11900 24825 510 7130 4635 

10 9390 5050 9050 150 4100 9181 

21-0213 14610 11550 18250 2160 1390 6634 

20 22210 12600 15150 1230 10430 15330 

23 12930 21125 17225 1590 9430 13320 

24 17350 17370 26450 2340 6182 14095 

25 9400 11025 15150 300 3936 4770 

26 9810 9850 5200 420 2248 9859 

27 11390 8225 2900 715 1694 2260 

28 17860 4150 5775 180 2810 2080 

22 25190 8850 10700 720 2380 5160 

12 8010 3575 9350 750 4654 780 

11 18850 11800 21350 30 2640 11990 

10 28760 3200 2750 150 10342 8720 

21-0214 30860 2775 7500 1050 17620 1440 

20 3150 9475 11250 90 3300 4360 

23 27560 2650 3950 180 4400 7545 

24 10140 3475 2150 30 3170 4020 

25 9120 4000 2835 210 3310 5565 
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03HYPRO

1
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3

 Lindo6.1

31RIO

min p1+4n2+2n3 

st 

2i11+2i12+2i13+2i14+2i21+2i22+2i23+2i24+2i31+2i32+2i33+2i34+41.04x11+41.04x12+41.04x13+41.

04x14+30.97x21+30.97x22+30.97x23+30.97x24+28.1x31+28.1x32+28.1x33+28.1x34+0.38f11+0.38f1

2+0.38f13+0.38f14+0.044f21+0.044f22+0.044f23+0.044f24+0.6f31+0.6f32+0.6f33+0.6f34+0.6f41+0.

6f42+0.6f43+0.6f44+0.17f51+0.17f52+0.17f53+0.17f54+0.58d11+0.58d12+0.58d13+0.58d14+0.58d2

1+0.58d22+0.58d23+0.58d24+0.58d31+0.58d32+0.58d33+0.58d34+n1-p1=3 296232 

8.38d11+8.38d12+8.38d13+8.38d14+6.45d21+6.45d22+6.45d23+6.45d24+5.32d31+5.32d32+5.32d3

3+5.32d34+n2-p2=567236.8 

16d11+16d12+16d13+16d14+14d21+14d22+14d23+14d24+12d31+12d32+12d33+12d34+n3-

p3=1192419 

x11-d11-I12=0 

I12+x12-d12-I13=0 

I13+x13-d13-I14=0 

I14+x14-d14=0 

x21-d21-I22=0 

I22+x22-d22-I23=0 

I23+x23-d23-I24=0 

I24+x24-d24=0 

x31-d31-I32=0 

I32+x32-d32-I33=0 

I33+x33-d33-I34=0 

I34+x34-d34=0 

x11>=5000 

I12+x12>=5000 
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I13+x13>=5000 

I14+x14>=5000 

x11<=11177 

I12+x12<=11177 

I13+x13<=11177 

I14+x14<=11177 

x21>=2000 

I22+x22>=2000 

I23+x23>=2000 

I24+x24>=2000 

I21+x21<=4164 

I22+x22<=4193 

I23+x23<=4222 

I24+x24<=4252 

x31>=9000 

I32+x32>=9000 

I33+x33>=9000 

I34+x34>=9000 

x31<=17459 

I32+x32<=17459 

I33+x33<=17459 

I34+x34<=17459 

x11+x21+x31<=27600 

x12+x22+x32<=27600 

x13+x23+x33<=27600 

x14+x24+x34<=27600 

0.124x11+0.098x21+0.085x31<=2160 
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0.124x12+0.098x22+0.085x32<=2160 

0.124x13+0.098x23+0.085x33<=2160 

0.124x14+0.098x24+0.085x34<=2160 

34.78x11+34.78x21+34.78x31-f11=0 

39.13x11+39.13x21+39.13x31-f21=0 

1.086x11+1.086x21+1.086x31-f31=0 

0.13x11+0.13x21+0.13x31-f41=0 

52.17x11-f51=0 

34.78x12+34.78x22+34.78x32-f12=0 

39.13x12+39.13x22+39.13x32-f22=0 

1.086x12+1.086x22+1.086x32-f32=0 

0.13x12+0.13x22+0.13x32-f42=0 

52.17x12-f52=0 

34.78x13+34.78x23+34.78x33-f13=0 

39.13x13+39.13x23+39.13x33-f23=0 

1.086x13+1.086x23+1.086x33-f33=0 

0.13x13+0.13x23+0.13x33-f43=0 

52.17x13-f53=0 

34.78x14+34.78x24+34.78x34-f14=0 

39.13x14+39.13x24+39.13x34-f24=0 

1.086x14+1.086x24+1.086x34-f34=0 

0.13x14+0.13x24+0.13x34-f44=0 

52.17x14-f54=0 

d11>=5000 

d12>=5000 

d13>=5000 

d14>=5000 
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d21>=2000 

d22>=2000 

d23>=2000 

d24>=2000 

d31>=9000 

d32>=9000 

d33>=9000 

d34>=9000 

Solution 

LP OPTIMUM FOUND AT STEP      5 

 

        OBJECTIVE FUNCTION VALUE 

 

        1)      1207579. 

 

  VARIABLE        VALUE          REDUCED COST 

        P1   1172503.375000          0.000000 

        N2      8768.843750          0.000000 

        N3         0.000000          0.077690 

       I11         0.000000          2.000000 

       I12         0.000000          2.000000 

       I13         0.000000          2.000000 

       I14         0.000000          2.000000 

       I21         0.000000          7.494620 

       I22         0.000000          7.494620 

       I23         0.000000          7.494620 



 
169 

 

       I24         0.000000          8.074620 

       I31         0.000000          2.000000 

       I32         0.000000          2.000000 

       I33         0.000000          2.000000 

       I34         0.000000          2.000000 

       X11      5000.000000          0.000000 

       X12      5000.000000          0.000000 

       X13      5000.000000          0.000000 

       X14      5000.000000          0.000000 

       X21      4164.000000          0.000000 

       X22      4193.000000          0.000000 

       X23      4222.000000          0.000000 

       X24      4252.000000          0.000000 

       X31     13316.799805          0.000000 

       X32     13283.345703          0.000000 

       X33     13249.929688          0.000000 

       X34     13215.340820          0.000000 

       F11    781882.250000          0.000000 

       F12    781727.312500          0.000000 

       F13    781573.687500          0.000000 

       F14    781414.125000          0.000000 

       F21    879673.687500          0.000000 

       F22    879499.437500          0.000000 

       F23    879326.625000          0.000000 

       F24    879147.062500          0.000000 

       F31     24414.148438          0.000000 

       F32     24409.310547          0.000000 
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       F33     24404.515625          0.000000 

       F34     24399.531250          0.000000 

       F41      2922.503906          0.000000 

       F42      2921.925049          0.000000 

       F43      2921.350830          0.000000 

       F44      2920.754395          0.000000 

       F51    260850.000000          0.000000 

       F52    260850.000000          0.000000 

       F53    260850.000000          0.000000 

       F54    260850.000000          0.000000 

       D11      5000.000000          0.000000 

       D12      5000.000000          0.000000 

       D13      5000.000000          0.000000 

       D14      5000.000000          0.000000 

       D21      4164.000000          0.000000 

       D22      4193.000000          0.000000 

      D23D         0.000000          0.580000 

       D24      4252.000000          0.000000 

       D31     13316.799805          0.000000 

       D32     13283.345703          0.000000 

       D33     13249.929688          0.000000 

       D34     13215.340820          0.000000 

        N1         0.000000          1.000000 

       D23      4222.000000          0.000000 

        P2         0.000000          4.000000 

        P3         0.000000          1.922310 
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30ATLAS Chimie

min 2.0p1+2.0n2+2.0n3 

st 

2.1i11+2.1i12+2.1i13+1.12i21+1.12i22+1.12i23+1.9i31+1.9i32+1.9i33+15.16x11+15.16x12+15.16x13

+14.77x21+14.77x22+14.77x23+23.42x31+23.42x32+23.42x33+40f11+40f12+40f13+70f21+70f22+70

f23+15f31+15f32+15f33+35f41+35f42+35f43+50f51+50f52+50f53+80f61+80f62+80f63+3.19d11+3.1

9d12+3.19d13+4.05d21+4.05d22+4.05d23+1.8d31+1.8d32+1.8d33+n1-p1=60740600 

14.98d11+14.98d12+14.98d13+36.06d21+36.06d22+36.06d23+5.48d31+5.48d32+5.48d33+n2-

p2=14717980 

6.84x11+6.84x12+6.84x13+11.49x21+11.49x22+11.49x23+82.64x31+82.64x32+82.64x33+n3-

p3=42467720 

x11-d11-I12=0 

I12+x12-d12-I13=0 

I13+x13-d13=0 

x21-d21-I22=0 

I22+x22-d22-I23=0 

I23+x23-d23=0 

x31-d31-I32=0 

I32+x32-d32-I33=0 

I33+x33-d33=0 

x11>=170000 

I12+x12>=170000 

I13+x13>=170000 

x11<=214651 

I12+x12<=215988 

I13+x13<=217559 

x21>=4400 

I22+x22>=4400 

I23+x23>=4400 
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I21+x21<=24368 

I22+x22<=22901 

I23+x23<=23156 

x31>=95000 

I32+x32>=95000 

I33+x33>=95000 

x31<=148424 

I32+x32<=150084 

I33+x33<=151938 

0.75x11-f11=0 

0.15x11-f21=0 

0.1x11-f31=0 

0.0875x11+0.0018x21+0.0051x31-f41=0 

0.94x21-f51=0 

0.89x31-f61=0 

0.75x12-f12=0 

0.15x12-f22=0 

0.1x12-f32=0 

0.0875x12+0.0018x22+0.0051x32-f42=0 

0.94x22-f52=0 

0.89x32-f62=0 

0.75x13-f13=0 

0.15x13-f23=0 

0.1x13-f33=0 

0.0875x13+0.0018x23+0.0051x33-f43=0 

0.94x23-f53=0 

0.89x33-f63=0 
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d11>=170000 

d12>=170000 

d13>=170000 

d21>=4400 

d22>=4400 

d23>=4400 

d31>=95000 

d32>=95000 

d33>=95000 

0.0875x11+0.0875x12+0.0875x13+0.0018x21+0.0018x22+0.0018x23+0.0051x31+0.0051x32+0.0018x

33<=500000 

LP OPTIMUM FOUND AT STEP      6 

 

        OBJECTIVE FUNCTION VALUE 

 

        1)      5269088. 

 

  VARIABLE        VALUE          REDUCED COST 

P1  19751994.000000          0.000000 

        N2   2070210.375000          0.000000 

        N3    945279.312500          0.000000 

       I11         0.000000          0.420000 

       I12         0.000000          0.000000 

       I13         0.000000          0.420000 

       I21         0.000000          8.524400 

       I22         0.000000          8.524400 
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       I23         0.000000          8.524400 

       I31         0.000000          0.380000 

       I32         0.000000          8.592300 

       I33         0.000000          8.592300 

       X11    170000.000000          0.000000 

       X12    170000.000000          0.000000 

       X13    170000.000000          0.000000 

       X21     24368.000000          0.000000 

       X22     22901.000000          0.000000 

       X23     23156.000000          0.000000 

       X31    148424.000000          0.000000 

       X32    150084.000000          0.000000 

       X33    151938.000000          0.000000 

       F11    127500.000000          0.000000 

       F12    127500.000000          0.000000 

       F13    127500.000000          0.000000 

       F21     25500.000000          0.000000 

       F22     25500.000000          0.000000 

       F23     25500.000000          0.000000 

       F31     17000.000000          0.000000 

       F32     17000.000000          0.000000 

       F33     17000.000000          0.000000 

       F41     15675.824219          0.000000 

       F42     15681.650391          0.000000 

       F43     15691.564453          0.000000 

       F51     22905.919922          0.000000 

       F52     21526.939453          0.000000 
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       F53     21766.640625          0.000000 

       F61    132097.359375          0.000000 

       F62    133574.765625          0.000000 

       F63    135224.812500          0.000000 

       D11    170000.000000          0.000000 

       D12    170000.000000          0.000000 

       D13    170000.000000          0.000000 

       D21     24368.000000          0.000000 

       D22     22901.000000          0.000000 

       D23     23156.000000          0.000000 

       D31    148424.000000          0.000000 

       D32    150084.000000          0.000000 

       D33    151938.000000          0.000000 

        N1         0.000000          0.200000 

        P2         0.000000          0.500000 

        P3         0.000000          0.300000 

      33HYPRO 

min 0.3p1+0.5n2+0.2n3 

st 

3I12+3I13+3I14+1.5I22+1.5I23+1.5I24+0.75I32+0.75I33+0.75I34+5I42+5I43+5I44+1.31I52+1.31I53+1.

31I54+3.33I62+3.33I63+3.33I64+2.4X11+2.4X12+2.4X13+X21+X22+X23+X31+X32+X33+2.66X41+2.66

X42+2.66X43+2.63X51+2.63X52+2.63X53+1.77X61+1.77X62+1.77X63+76F11+76F12+76F13+100F21+

100F22+100F23+3.20F31+3.20F32+3.20F33+396F41+396F42+396F43+5.5F51+5.5F52+5.5F53+1.5F61

+1.5F62+1.5F63+1.5F71+1.5F72+1.5F73+6.5F81+6.5F82+6.5F83+1.5F91+1.5F92+1.5F93+6F101+6F10

2+6F103+33F111+33F112+33F113+4.67D11+4.67D12+4.64D13+1.98D21+1.98D22+1.98D23+1.02D3

1+1.02D32+1.02D33+1.65D41+1.65D42+1.65D43+3.45D51+3.45D52+3.45D53+1.89D61+1.89D62+1.

89D63+n1-p1=4396311 

15.94D11+15.94D12+15.94D13+18.72D21+18.72D22+18.72D23+15.33D31+15.33D32+15.33D33+11.

59D41+11.59D42+11.59D43+28.04D51+28.04D52+28.04D53+11D61+11D62+11D63+n2-p2=6385826 
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0.117X11+0.117X12+0.117X13+0.152X21+0.152X22+0.152X23+0.25X31+0.25X32+0.25X33+0.263X41

+0.263X42+0.263X43+0.208X51+0.208X52+0.208X53+0.263X61+0.263X62+0.263X63+n3-

p3=70246.05 

I12-X11+D11=0 

I13-I12-X12+D12=0 

I14-I13-X13+D13=0 

I22-X21+D21=11300 

I23-I22-X22+D22=0 

I24-I23-X23+D23=0 

I32-X31+D31=11300 

I33-I32-X32+D32=0 

I34-I33-X33+D33=0 

I42-X41+D41=0 

I43-I42-X42+D42=0 

I44-I43-X43+D43=0 

I52-X51+D51=1300 

I53-I52-X52+D52=0 

I54-I53-X53+D53=0 

I62-X61+D61=2250 

I63-I62-X62+D62=0 

I64-I63-X63+D63=0 

D11>=5000 

D12>=5000 

D13>=5000 

D21>=15000 

D22>=15000 

D23>=15000 

D31>=30000 
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D32>=30000 

D33>=30000 

D41>=50 

D42>=50 

D43>=50 

D51>=3000 

D52>=3000 

D53>=3000 

D61>=300 

D62>=300 

D63>=300 

F11-0.55X11=0 

F12-0.55X12=0 

F13-0.55X13=0 

F21-0.083X11-0.1X41-0.096X51-0.183X61=0 

F22-0.083X12-0.1X42-0.096X52-0.183X62=0 

F23-0.083X13-0.1X43-0.096X53-0.183X63=0 

F31-1.88X11=0 

F32-1.88X12=0 

F33-1.88X13=0 

F41-0.1X21-0.05X31=0 

F42-0.1X22-0.05X32=0 

F43-0.1X23-0.05X33=0 

F51-X11=0 

F52-X12=0 

F53-X13=0 

F61-X61=0 
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F62-X62=0 

F63-X63=0 

F71-0.1X21-0.05X31=0 

F72-0.1X22-0.05X32=0 

F73-0.1X23-0.05X33=0 

F81-0.1X11-0.033X61-0.03X51=0 

F82-0.1X12-0.033X62-0.03X52=0 

F83-0.1X13-0.033X63-0.03X53=0 

F91-0.6X51=0 

F92-0.6X52=0 

F93-0.6X53=0 

F101-X61=0 

F102-X62=0 

F103-X63=0 

F111-0.033X61=0 

F112-0.033X62=0 

F113-0.033X63=0 

X11>=5000 

I12+X12>=5000 

I13+X13>=5000 

X11<=16147 

I12+X12<=16180 

I13+X13<=16212 

X21>=3700 

I22+X22>=15000 

I23+X23>=15000 

X21<=38275 
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I22+X22<=41328 

I23+X23<=16967 

X31>=18700 

I32+X32>=30000 

I33+X33>=30000 

X31<=69495 

I32+X32<=57756 

I33+X33<=31910 

X41>=50 

I42+X42>=50 

I43+X43>=50 

X41<=154 

I42+X42<=55 

I43+X43<=170 

X51>=1700 

I52+X52>=3000 

I53+X53>=3000 

X51<=3936 

I52+X52<=5189 

I53+X53<=5142 

I62+X62>=300 

I63+X63=300 

X61<=4886 

I62+X62<=997 
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LP OPTIMUM FOUND AT STEP     64 

 

        OBJECTIVE FUNCTION VALUE 

 

        1)      1654707. 

 

  VARIABLE        VALUE          REDUCED COST 

        P1   2144353.000000          0.000000 

        N2   2015836.625000          0.000000 

        N3     17415.787109          0.000000 

       I12         0.000000          0.900000 

       I13         0.000000          0.900000 

       I14         0.000000          7.478000 

       I22         0.000000          0.450000 

       I23         0.000000          0.000000 

       I24         0.000000          9.216000 

       I32         0.000000          1.371500 

       I33         0.000000          1.371500 

       I34         0.000000          7.584000 

       I42         0.000000          3.054600 

       I43         0.000000          3.054600 

       I44         0.000000          6.800000 

       I52         0.000000          9.422100 

       I53         0.000000          9.422100 

       I54         0.000000         13.378000 

       I62       600.000000          0.000000 
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       I63       300.000000          0.000000 

       I64         0.000000          5.932000 

       X11      5000.000000          0.000000 

       X12      5000.000000          0.000000 

       X13      5000.000000          0.000000 

       X21      3700.000000          0.000000 

       X22     15000.000000          0.000000 

       X23     15000.000000          0.000000 

       X31     80795.000000          0.000000 

       X32     57756.000000          0.000000 

       X33     31910.000000          0.000000 

       X41       154.000000          0.000000 

       X42        55.000000          0.000000 

       X43       170.000000          0.000000 

       X51      5236.000000          0.000000 

       X52      5189.000000          0.000000 

       X53      5142.000000          0.000000 

       X61         0.000000          3.349750 

       X62         0.000000          2.350750 

       X63         0.000000          1.351750 

       F11      2750.000000          0.000000 

       F12      2750.000000          0.000000 

       F13      2750.000000          0.000000 

       F21       933.055969          0.000000 

       F22       918.643982          0.000000 

       F23       925.631958          0.000000 

       F31      9400.000000          0.000000 
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       F32      9400.000000          0.000000 

       F33      9400.000000          0.000000 

       F41      4409.750000          0.000000 

       F42      4387.799805          0.000000 

       F43      3095.500000          0.000000 

       F51      5000.000000          0.000000 

       F52      5000.000000          0.000000 

       F53      5000.000000          0.000000 

       F61         0.000000          0.000000 

       F62         0.000000          0.000000 

       F63         0.000000          0.000000 

       F71      4409.750000          0.000000 

       F72      4387.799805          0.000000 

       F73      3095.500000          0.000000 

       F81       657.080017          0.000000 

       F82       655.669983          0.000000 

       F83       654.260010          0.000000 

       F91      3141.600098          0.000000 

       F92      3113.399902          0.000000 

       F93      3085.199951          0.000000 

      F101         0.000000          0.000000 

      F102         0.000000          0.000000 

      F103         0.000000          0.000000 

      F111       165.000000          0.000000 

      F112       165.000000          0.000000 

      F113       165.000000          0.000000 

       D11      5000.000000          0.000000 
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       D12      5000.000000          0.000000 

       D13      5000.000000          0.000000 

       D21     15000.000000          0.000000 

       D22     15000.000000          0.000000 

       D23     15000.000000          0.000000 

       D31     92095.000000          0.000000 

       D32     57756.000000          0.000000 

       D33     31910.000000          0.000000 

       D41       154.000000          0.000000 

       D42        55.000000          0.000000 

       D43       170.000000          0.000000 

       D51      6536.000000          0.000000 

       D52      5189.000000          0.000000 

       D53      5142.000000          0.000000 

       D61      1650.000000          0.000000 

       D62       300.000000          0.000000 

       D63       300.000000          0.000000 

        N1         0.000000          0.300000 

        P2         0.000000          0.500000 

        P3         0.000000          0.200000 

       I11         0.000000          0.000000 

       I21     11300.000000          0.000000 

       I31         0.000000          1.146500 

       I41         0.000000          1.554600 

       I51         0.000000          9.029100 

       I61       300.000000          0.000000
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RÉSUMÉ : Le but de cette thèse est un essai d’analyse du rôle effectif de certaines méthodes 

de prévision des ventes dans la gestion des chaines logistiques. Il s’agit aussi de clarifier le 

mode d’utilisation des données de prévision dans la modélisation mathématique des chaines 

logistiques qui se distinguent par la multiplicité des objectifs. Celles-ci peuvent être 

modélisées par  le recours aux  modèles Lot-sizing et résolues en utilisant les méthodes 

multicritères (Compromise programing). L’application de ces méthodes a été faite dans trois 

entreprises algériennes (Rio, ATLAS Chimie et HYPRO), la première est spécialisée dans la 

production du yaourt, la deuxième dans la production de l’huile et la troisième dans la 

production des produits hygiènes. Et à la fin on a généralisé deux modèles de Lot-sizing. L’un 

de ces modèles est relié par la planification mono-niveau et l’autre par la planification multi-

niveau. 

MOTS-CLÉS : prévision, ventes,  chaines logistiques, entreprises industrielles, modélisation 

mathématique-économique, modèles lot-sizing,  méthodes multicritères, étude de cas, 

généralisation. 

 

ABSTRACT : In this thesis, we tryed to show the effective role played by the forecast 

methods of sales to manage an extremely important function for the firm which is the supply 

chain management. Moreover, we point the way to use the data of forecasting in the 

mathematical modeling for the supply chain which is distinguished by the multi purposes 

objectives. This can be modeled by Lot-sizing models and resoled by multi criteria methods 

(Compromise programming). In addition, we tryed to apply them on three Algerian 

companies (Rio, ATLAS Chimie and HYPRO), the first is specialized in the production of 

yogurt, the second in the production of oil and the third in the production of hygiene products. 

And in the end we tryed to generalize two models of Lot-sizing. One of these models is linked 

by the mono-level planning and the other by the multi-level planning. 

KEYWORDS: forecast, sales, supply chain, industrial companies, mathematical and 

economical modeling, cases studie, multi criteria methods.  


