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! Zimmermann, Fuzzy Programming and Linear Programming With Several Objective Functions, Fuzzy
Sets and Systems1,1978, p45-55.
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Sousrce: Abbdellah.Al-azzaz, Mahmoud Abou-sina, Afuzzy Goal Programming Approch
to resource allocation problem-Acase study-, J king Univ, VVol10, 2015, p44-45.
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! Hannan Edward .L, On fuzzy gogl programming , journal of decision sciences institute, vol12, Issue3,
july1981, p523.
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Source: Mostefa Belmokaddem, Mohammed Mekidiche, Abdelkader Sahed, Application of
A Fuzzy Goal Programming Approach with different importance and priorities to
aggregate production planning, op, P324

! Mostefa Belmokaddem, Mohammed Mekidiche, Abdelkader Sahed, Application of A Fuzzy Goal
Programming Approach with different importance and priorities to aggregate production planning,
Journal of Applied Quantitative Methods, Vol 4, N03, Fall 2009, P323
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- Exploitation carriére et concassage S
= e - Mélange 80 % calcaire — 20 % argile
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I~ 4 - Préchauffage (200 - 1 000°
-

n im

— Cuisson four rotatif (matiére 1450 ° C/gaz 2 000° C)
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ﬁ‘“ GROUPE INDUSTRIEL DES CIMENTS D’ALGERIE

e " ENTREPRISE DES CIMENTS ET DERIVES D’ECH-CHELIFF
T « E.C.D.E. »

20173 ol pladlly il ool (Sleall pomall ¢ 9,80 idgud! Lamdl —

Part %
Distribution Part % Sur offre
du ciment (T) |sur offre GICA GICA+
secteur priveé

Filiale/Groupe

SCAEK (Sétif) 2 800 805 20% 13%
SCIMAT (batan) 1174008 9% 6%
SCHB (Constantine) 1125816 8% 5%
SCHS (Skikda) 1102 061 8% 5%

SCT (Tébessa) 542 699 4% 3%
STTowl Regn EST 073 vk
SCSEG (bouira) 1155 067 8% 5%
SCMI (Blida) 1121926 8% 5%
SCAL (Alger) 132 085 1% 1%
STToal Regon CENTRE 2405075 16% 1190 __
SCIBS (Ain temouchent) 1122 245 8% 5%

SCIZ (mascara) 791 439 6% 4%

SCIS (Saida 519 222 4% 2%
STToul Regon OUEST 242505 1% 1290 _
ECDE (chlef) 2122 928 15% 10,09%
STowlECDE | 2122028 | 5% | 0% |
Total GICA | 13710301 |  100% |  65% |

Secteur privé 7 329 425 - 35%
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GROUPE INDUSTRIEL DES CIMENTS D’ALGERIE

\

= =
Groupe Industreldes Ciments @ Algerie

« E.C.D.E. »
Caon Aol il adl DU Dgliadt 01560 suey Cannl) oo dslally dsigall SIS —

12017 ded Galady wldning

G|0A|§
SJQ“ ENTREPRISE DES CIMENTS ET DERIVES D’ECH-CHELIFF

OUED SMAR 15359 | 15259 | 117857 | 77 33
AIN DEFLA 6679 | 6640 | 54315 | 08 06
TIARET 6539 | 6405 | 51240 | 10 05
CHLEF 33316 | 38303 | 283442 | 13 1
RELIZANE 3400 | 3399 | 28337 | 5 04
TOTALNORD | 70293 | 70006 | 535101 | 113 59
TAMARRASSE 1 69754 | 69761 | 555756 | 13 03
IN SALAH 23019 | 22240 | 176870 | 6 01
TIMIMOUN 8079 | 7746 | 61894 | 6 01
gﬁ?&' EL 24818 | 23780 | 189679 | 10 04
BOUNOURA 20199 | 19157 | 152218 | 6 04
LAGHOUAT 4879 | 4382 | 36610 | 8 05
BERRIANE i i i 8 05
TOTAL SUD 150748 | 147066 | 1173027 | 57 23
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GROUPE INDUSTRIEL DES CIMENTS D’ALGERIE

\

ENTREPRISE DES CIMENTS ET DERIVES D’ECH-CHELIFF
« E.C.D.E. »

Sod!

(il g Caons ! A i L) Bl —

Clients Quantité vendues Nombre
Tonnes
Entreprises de réalisation publiques et privées 893 748 953
Producteurs du Béton Prét | )
a I'Emploi (BPE)publics
Transformateurs Producteurs du Béton Prét
a 'Emploi (BPE)privé 413 983 142
Fabricants
Secteur public 56 559 5
Revendeurs
Secteur privé 476 002 95
Conditionneurs du secteur public et privé 68 157 11
Filiales du Groupe GICA 47 934 6
Investisseurs et promoteurs
166 545 194
Autres clients
2122928 1406

g ) Sy (Y 48 o) Jlasl 8 —

Années | CA HT (KDA) PRCE'[I?(;Jn(r:\?e_)ION Mass(i%ie)triale
2007 8 813 717 2341727 -
2008 9268 013 2 440 509 -
2009 9290 341 2413 861 -
2010 8401724 2224 483 -
2011 9513878 2102 312 -
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2012 8 821 686 1732035 -
2013 11 253 445 2070100 925 363
2014 11 918 239 2 033 867 1 055 033
2015 12 822 859 2 165 250 1501 504
2016 12 621 113 2 135 257 1735 666
2017 12 620 337 2151090 1615124

-EVOLUTION DE L’EFFECTIF PAR CATEGORIE SOCIO — PROFESSIONNELLE

) 2013 2014 2015 2016 2017
CATEGORIES
CDI | CDD | CDI | CDD | CDI | CDD | CDI | CDD CDI CDD
Cadres 104 | 69 96 103 | 137 66 134 70 190 14
Maitrise 167 | 45 144 | 49 166 | 32 163 43 181 27
Exécution 345 | 434 | 326 | 461 | 463 | 327 | 414 320 608 109
TOTAL 616 | 548 | 566 | 613 | 766 | 425 | 711 433 979 150
-STRUCTURE DU BILAN AU 2012 /2013
ACTIF
U : KDA
DESIGNATION 2013 % 2012 %
|
NVESTISSEMENTS 16 909 649 36,73% 17 756 935 46,59%
NETS
STOCKS NETS 2 052 650 4,46% 2420079 6,35%
CREANCES NETTES 4904 508 10,65% 1878 337 4.93%
DISPONIBILITES 22174244 48,16% 16 058 119 42.13%
TOTAL 46 041 051 100% 38113470 100%
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= " ENTREPRISE DES CIMENTS ET DERIVES D’ECH-CHELIFF
T « E.C.D.E. »
PASSIF
U : KDA
DESIGNATION 2013 % 2012 %
CAPITAUX PROPRES 34 006 484 73,86% 32 130 485 84,30%
RESULTAT 4 765 299 10,35% 3113882 8,17%
PASSIFS NON
1115 362 2,42% 841 866 2,21%
COURANTS
PASSIFS COURANTS 6 153 906 13,37% 2027 237 5,32%
TOTAL 46 041 051 100% 38113470 100%
-STRUCTURE DU BILAN AU 2014 /2015
ACTIF
U :KDzZD
DESIGNATION 2015 PART % 2014 EVOLUTION %
INVESTISSEMENTS NETS 33 039 064 61,31% 7 975 565 +314,25%
STOCKS NETS 1984 289 3,68% 2043 253 -2,89%
CREANCES NETTES 5841 155 10,87% 6 295 107 -7,21%
DISPONIBILITES 13 020 413 24,15% 31585 573 -58,78%
TOTAL 53 884 921 100% 47 899 498 +12,50%
PASSIF
U :KDZD
DESIGNATION 2015 PART % 2014 EVOLUTION %
CAPITAUX PROPRES 41 167 662 76,40% 37 572 946 +9,57%
RESULTAT NET 5164 927 9,59% 4 641 687 +11,27%
PASSIFS NON
1 264 984 2,35% 1 048 060 +20,70%
COURANT
PASSIFS COURANT 6 287 348 11,67% 4 636 805 +35,60%
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TOTAL

53 884 921

100%

47 899 498

+12,50%

-STRUCTURE DU BILAN AU 2016/2017
ACTIF

72,86%

45 327 923

77,05% 50 873 421 +4,31%
3,58% 2293701 +7,58%
6,60% 5183727 -12,34%
12,77% 3935803 +123,42%
100% 62 286 652 +10,57%

U : KDZD

+10,70%

7,18% 5634 787 -12,22%
10,56% 2 289 292 +217,56%
9,40% 9034 649 -28,33%
100% 62 286 651 +10,57%
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GROUPE INDUSTRIEL DES CIMENTS D’ALGERIE

A—> ENTREPRISE DES CIMENTS ET DERIVES D’ECH-CHELIFF

« E.C.D.E. »

-Co0t de transports des dépbts

U: DA
Désignation 2015 2016 2017
Janvier 24 318 500,00 55 386 200,00 51 439 925,00
Février 28 147 000,00 27 263 400,00 60 858 450,00
Mars 34 096 400,00 9 762 500,00 55 893 400,00
Avril 33761 400,00 35676 500,00 31 916 105,00
Mai 55 382 200,00 58 656 200,00 46 697 375,00
Juin 64 365 500,00 36 058 600,00 74 561 725,00
Juillet 54 149 200,00 51 696 125,00 89 356 800,00
Aodt 75 460 000,00 61 623 600,00 65 713 625,00
Septembre 54 786 700,00 54 003 350,00 56 284 800,00
Octobre 45 383 500,00 66 712 925,00 56 071 400,00
Novembre 75 425 700,00 47 250 400,00 40 866 000,00
Décembre 43 269 300,00 27 208 940,00 42 704 995,00
Total 588 545 400,00 531 298 740,00 672 364 600,00
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Groupe Industreldes Ciments @ Algenie

Fournisseurs du sac et prix unitaires :

Fournisseurs Prix unitaires

COGEMPAC 19,5 DA HT /sac
CALEMPA 18,5 DA HT /sac
SACAR 21,5 DA HT /sac

Production physique 2018

Janvier Février Mars Avril
Clinker 179 871 99 498 166 617 179 221
(Tonne)
Ciment 188 283 159 797 176 538 183 120
(Tonne)
Capacité de production 2018
Capacité Capacité Capacité
annuelle mensuelle journaliére
Quantite 2 200 000 183 333 6027
(Tonne)
Matieres premiéres consommees :
Mois Clinker Calcaire Argile Gypse Sable “g'en:;f'
(T) () (T) (T) (T)
(T)
Janvier 151171 263 377 53 027 7 605 6 596 1311
Février 128 714 151 541 50 166 6343 3795 754
Mars 140421 238 396 51127 7 406 5970 1186
Avril 146 735 258 992 53118 9742 6 486 1289
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e GROUPE INDUSTRIEL DES CIMENTS D’ALGERIE
4> ENTREPRISE DES CIMENTS ET DERIVES D’ECH-CHELIFF
—— « E.C.D.E. »

Production de ciment par heure
9 669/20 = 483 Tonnes / heure
Quantités de matieres premieres pour produire une tonne de ciment :

Clinver|  Calcare]  Arelle Gypse (T) Sable “g??gl
(T)
Quantité 0,801 1,289 0,293 0,044 0,032 0,006
(tonne)

SOURCES D’ENERGIE

% Gaz naturel :

Les fours de cuisson utilisent le gaz naturel algérien fourni par la SONELGAZ.

2 Prix moyen 2016 :2,15 DA/TTC /m* (0,02 $/m°)
& Electricité :

L’énergie ¢lectrique est également fournie par la SONELGAZ

< Prix moyen 2016 :2,95 DA/TTC/KWh (0,03 $/KWh)
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If {matiere_premisre is Low) and (les_ampane is Low) and (ventes is Low) and (couts_de_production is Low) then (La_performance _de_production is Low) (1)

If (matiere_premiere is Low) and (les_ampane is acceptable) and (ventes is meduim) and (couts_de_production is Meduim) then (La_performance_de_production is Below _Meduim) (1)

If (matiere_premisre is Low) and (les_ampans is good) and (vertes is High) and (couts_de_production is High) then (La_performance _de_production is Meduim) (1)

If (matiere_premisre is Low) and (les_ampans is good) and (vertes is High) and (couts_de_production is High) then (La_performance_de_production is Good) (1)

If (matiere_premisre is Limeted) and (les_ampane is Low) and (ventes is Low) and {couts_de_production is Low) then (La_performance_de_production is Low?) (1)

If (matiere_premiere is Limeted) and (les_ampane is acceptable) and (ventes is meduim) and (couts_de_production is Meduim) then (La_performance_de_production is Below _Meduim) (1)
If (matiere_premisre is Limeted) and (les_ampane is good) and (ventes is High) and {couts_ce_production is High) then (La_performance_de_production is Meduim) (1)

If {matiere_premizre is Limeted) and (les_ampane is good) and (ventes is High) and {couts_de_production is High) then (La_performance_de_production is Good) (1)

If {matiere_premisre is Meduim) and (les_ampane is Low) and (ventes is Low) and (couts_de_production is Low) then (La_performance_de_production is Low) (1)

10. If (matiere_premiers is Meduim) and (les_ampang is acceptablz) and (ventes is meduim) and (couts_de_production is Meduim) then (La_performance_de_production is Below_Meduim) (1)
1. If {matiere_premisrs is Meduim) and {les_ampans is good) and {ventes is High) and (couts_de_production is High) then (La_performance _de_production is Meduim) (1)

12. If {matiere_premisrs is Meduim) and {les_ampans is good) and (ventes is High) and {couts_de_production is High) then (La_performance_de_production is Good) (1)

13. If {matiere_premiere is High) and (les_ampane is Low) and (ventes is Low) and (couts_de_production is Low) then (La_performance_de_production is Low) (1)

14, If (matiere_premiere is High) and (les_ampane is acceptable) and (ventes is meduim) and (couts_de_production is Meduim) then (La_performance_de_production is Below_Meduim) (1)
13, If {matiere_premisrs is High) and (les_ampans is good) and (ventes is High) and (couts_de_production is High) then {La_performance_de_production is Meduim) (1)

16. If {matiere_premisrs is High) and (les_ampans is good) and (ventes is High) and (couts_de_production is High) then (La_performance_de_production is Good) (1)

17 If {matiere_premiere is Low) and {les_ampane is acceptable) and (ventes is Low) and (couts_de_production is Low) then (La_perfarmance_de_production is Low) (1)

18. If {matiere_premiere is Limeted) and {les_ampane is acceptable) and (ventes is meduim) and {couts_de_production is Meduim) then (La_performance_de_production is Below _Meduim) (1)
19. If {matiere_premisrs is Meduim) and {les_ampanz is acceptable) and (ventes is High) and (couts_de_production is High) then (La_performance _de_production is Meduim) (1)

g = i u = e = = e

32 If (matiers_premiere is Low) and (les_ampanes is Low) and (ventes is Low) and (couts_de_production is Low) then (La_performance_de_production is Good) (1)

33. If (matiers_premiere is Limeted) and (les_ampane is acceptable) and (ventes is meduim) and (couts_de_production is Meduim) then (La_performance_de_production is Good) (1)
34. If (matiers_premiere is Meduim) and (lzs_ampane is good) and (ventes is High) and (couts_de_production is High) then (La_performance_de_production is Good) (1)

35. If (matiere_premiere is High) and (les_ampane is good) and (ventes is High) and (couts_de_production is High) then (La_performance_de_production is Good) (1)

36. If (matiere_premiere is Low) and (les_ampane is Low) and (ventes is meduim) and (couts_de_production is Meduim) then (La_performance_de_production is Below_Meduim) (1)
37. If (matiere_premiere is Low) and (les_ampane is Low) and (ventes is High) and {couts_de_production is High) then (La_performance_de_production is Meduim) (1)

35. If (matiers_premiere is Low) and (les_ampane is Low) and (ventes is High) and {couts_de_production is High) then (La_performance_de_production is Good) (1)

39. If {(matiers_premiere is Limeted) and (les_ampane is acceptable) and (ventes is High) and (couts_de_production is High) then (La_performance_de_production is Meduim) (1)

40. If {matiers_premiere is Limeted) and (les_ampane is acceptable) and (ventes is High) and (couts_de_production is Meduim) then (La_performance_de_production is Low) (1)

. If {matiers_premiers is Limeted) and (les_ampane is acceptable) and (ventes is High) and {couts_de_production is High) then (La_performance_de_production is Below _Meaduim) (1)

42, If (matiere_premiere is Limeted) and (les_ampane is acceptable) and (ventes is High) and (couts_de_production is Low) then (La_performance_de_production is Good) (1)
43, If (matiers_pramiers is Maduim) and (les_ampans is good) and (ventes is Low) and (couts_de_production is High) then (La_performance_de_production is Below_Meduim) (1)
44 If {matiers_pramiers is High) and (les_ampans is acceptable) and (ventes is High) and (couts_de_production is Meduim) then (La_performance_de_production is Maduim) (1)
45, If (matiers_pramisrs is Maduim) and (les_ampans is Low) and (ventes is Low) and (couts_de_production is High) then (La_performance_de_production is Low) (1)

4E. If (matiers_premiere is High) and (les_ampane is Low) and (vertes is Low) and {couts_de_production is Low) then (La_perfarmance_de_production is Meduim) (1)

47 . If {matiers_premiere is High) and (les_ampane is Low) and (vertes is High) and (couts_de_production is High) then (La_performance_de_production is Good) (1)

43, If {matiers_premiere is High) and (les_ampane is good) and (ventes is High) and (couts_de_production is Low) then (La_performance_de_production is Low) (1)

49 If {matiere_premiere is High) and (les_ampane is Low) and (vertes is High) and {couts_de_production is High) then (La_performance_de_production is Meduim) (1)

50. If {matiere_premiere is Low) and (les_ampane is good) and {(ventes is High) and (couts_de_production is Low) then (La_performance_de_production is Good) (1)
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1. If (liguidite is low) and (Independance_financiiere is very_low) and (la_rentakilts is very_low) and (Revenu is low) then (performance_Financiers is low) (1)

2. If {liguidite is low) and {Independance_financiiere is Low) and (la_rentabilte is low) and (Revenu is meduim) then (performance_Financiere is Below_meduim) (1)

3. If {liguidite is low) and {(Independance_financiiere is meduim) and (la_rentabilite is meduim) and (Revenu is high) then (performance_Financiere is meduim) (1)

4. If {liguidite is low) and (Independance_financiiere is good) and (Ja_rentakilite is high) and (Revenu is high) then (performance_Financiere is good) (1)

5. If (liguidite is acceptable) and (Independance_financiiere is very_low) and {Ja_rentabilite is very_low) and (Revenu is low) then (performance_Financiere is low) (1)

6. If (liguidite is acceptablz) and (ndependance_financiiere is Low) and (la_rentabilite is low) and (Revenu is meduim) then (performance_Financiere is Below_maduim) (1)
7. If {liguidite is acceptable) and (Independance_financiiere is meduim) and (la_rentakilite is meduim) and (Revenu is high) then (performance_Financiere is Below_meduim) (1)
5. If {liguidite is acceptable) and (Independance_financiiere is good) and (la_rentahkilts is high) and (Revenu is high) then (performance_Financiers is meduim) (1)

9. If {liguidite is acceptable) and (Independance_financiiere is good) and (la_rentabilite is high) and (Revenu is high) then (performance_Financiere is good) (1)

0. If (liguidite is meduim) and (Independance_financiiers is very_low) and (la_rentabilite is very_low) and (Revenu is low) then (performance_Financiere is low) (1)

11 If (liguidite is meduim) and (Independance_financiiere is Low) and {la_rentakilte is low) and (Revenu is meduim) then (performance_Financiere is Below _meduim] (1)
121 (liguidite is meduim) and (Independance_financiiere is maduim) and (la_rentabilte is meduim) and (Revenu is high) then (performance_Financiere is meduim) (1)

13, If (liguicite is meduim) and (Independance_financiiere is good) and (la_rentabifte is high) and (Revenu is high) then (performance_Financizre is good) (1)

14, If (liguicite is good) and (Independance_financiiers is very_low) and (la_rentakilte is very_low) and (Revenu is low) then (performance_Financiers is low) (1)

15, If (liguicite is good) and (Independance_financiiere is Low) and {la_rentakilite is low) and (Revenu is meduim) then (performance_Financiere is Below_meduim) (1)

16 If (liguidite is good) and (Independance_financiiers is meduim) and (la_rentakilite is meduim) and (Revenu is high) then (performance_Financiere is meduim) (1)

17 1f (liguidite is good) and {Independance_financiiers is good) and (la_rentabiite is high) and (Revenu is high) then (performance_Financiere is good) (1)

15, If (liguidite is acceptable) and {(Independance_financiiers is Low) and (la_rentabiite is very_low) and (Revenu is low) then (performance_Financiere is low) (1)

19, If (liquicite is acceptable) and (Independance_financiiere is Low) and (la_rentabiite is meduim) and (Revenu is high) then (performance_Financiere is meduim) (1)

T ™ = = = = =
25 If (liguidite is meduim) and (Independance_financiiere is meduim) and (la_rentakilite is high) and (Revenu is meduim) then {performance_Financiere is Below_meduim) (1)

26. If {liquicits is meduim) and (Independance_financiiere is meduim) and (la_rentabilitz is high) and (Revenu is high) then (performance_Financiere is meduim) (1)

27 . If (liguicite is meduim) and (Independance_financiiere is meduim) and (la_rentabilite is high) and (Revenu is high) then (performance_Financiere is good) (1)

28. If (liguidite is low) and (Independance_financiiere is good) and (la_rertabilite is very_low) and (Revenu is low) then (performance_Financiere is low) (1)

29, If {liquicits is acceptable) and (Independance_financiiere is good) and (la_rentabilte is low) and (Revenu is meduim) then (performance_Financiere is Below_meduim) (1)

30 If (liguicite is meduim) and (Independance_financiizre is good) and (la_rentabilte is meduim) and (Revenu is high) then (performance_Financiere is meduim) (1)

31 If (liguicite is meduim) and (Independance_financiiere is good) and (la_rentabilte is high) and (Revenu is high) then (performance_Financiere is meduim) (1)

32. If (liquidite is meduim) and (Independance_financiiere is good) and (la_rentabilte is high) and (Revenu is high) then {performance_Financiere is good) (1)

33 If (liquicite is good) and (Independance_financiiere is good) and (la_rentabilite is high) and (Revenu is high) then (performance_Financiere is meduim) (1)

34 If (liguicite is acceptable) and (Independance_financiiere is Low) and (la_rentabilite is very_low) and (Revenu is meduim) then (performance_Financiere is Below_meduim) (1)
35. If (liquidite is acceptable) and (Independance_financiiere is Low) and (la_rentabilite is low) and (Revenu is low) then {performance_Financiere is Below_meduim) (1)

36 If (liquicite is acceptable) and (Independance_financiiere is Low) and (la_rentabilte is low) and (Revenu is high) then (performance_Financiere is meduim) (1)

37 If (liguicite is acceptable) and (Independance_financiiere is Low) and (la_rentabilite is low) and (Revenu is high) then (performance_Financiere is good) (1)

38. If (liguidite is acceptable) and (Independance_financiiere is Low) and (la_rentabilite is high) and (Revenu is meduim) then (performance_Financiere is Below_meduim) (1)

39, If {liquiciits is meduim) and (Independance_financiiere is good) and (la_rentabilte is high) and (Revenu is high) then {performance_Financiere is meduim) (1)

40 If (liguicite is acceptable) and (Independance_financiiere is meduim) and (la_rentabilite is meduim) and (Revenu is high) then (performance_Financiere is good) (1)

41 If (liguicite is good) and (Independance_financiiere is meduim) and (la_rentabilte is low) and (Revenu is high) then (performance_Financiere is Below _meduim) (1)

42. If (liquidite is low) and (Independance_financiiere is good) and (la_rentabilte is very_low) and (Revenu is high) then (performance_Financiere is good) (1)

43 If (liquicite is good) and (Independance_financiiere is Low) and (la_rentabilite is high) and (Revenu is low) then (performance_Financiere is Below_meduim) (1)
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meduim_growth_ventes is High) and (part_de_marche is good) and (demand is high) and (niveau_ce_cofort_cu_stock is high) and (coutes_du_transport is low) and (couts_du_stock is low) and (autre_couts is low) then (performance_de_distrik o

meduim_growth_ventes is above__meduim) and (part_de_marche is good) and (demand is high) and (niveau_de_cofort_du_stock is high) and (coutes_du_transport is low) and (couts_du_stock is low) and (autre_couts is low) then (performanc™
eduim_growth_ventes is low) and (part_de_marche is good) and (demand is high) and (niveau_de_cofort_du_stock is high) and (coutes_cdu_transport is low) and (couts_cu_stock is low) and (autre_couts is low) then (performance _de_distrib
meduim_growth_ventes is meduim) and (part_de_marche is good) and (demand is high) and (niveau_de_cofort_du_stock is high) and (coutes_du_transport is low) and (couts _du_stock is low) and (autre_couts is low) then (performance_de_dis
eduim_growth_ventes is meduim) and (part_de_marche is Above_meduim) and {demand is high) and (niveau_de_cofort_du_stock is high) and (coutes_cu_transport is low) and (couts _du_stack is low) and (autre_couts is low) then (performar

meduim_growth_ventes is meduim) and (part_de_marche is meduim) and (demand is high) and (niveau_de_cofort_du_stock is high) and (coutes_du_transport is low) and (couts_cu_stock is low) and (autre_couts is low) then (performance_dz_

) and (

) and (

El

Fl

meduim_growth_ventes is meduim) and (part_de_marche is low) and (demand is high) and {niveau_de_cofort_du_stock is high) and (coutes_du_transport is low) and {couts_du_stock is low) and (autre_couts is low) then (performance _de_disti™
meduim_growth_ventes is meduim) and (part_de_marche is low) and (demanc is meduim) and (niveau_cle_cofort_cu_stock is high) and (coutes _cu_fransport is low) and {couts_du_stack is low) and (autre_couts is low) then (performance_de_
meduim_growth_ventes is meduim) and (part_de_marche is low) and (demand is low) and (niveau_de_cofort_du_stock is high) and (coutes_cu_transport is low) and (couts_clu_stock is low) and (autre_couts is low) then (performance_de_distr
110, If {(meduim_growth_ventes is meduim) and (part_de_marche is low) and (demand is low) and (niveau_de_cofort_du_stock is meduim) and (coutes_du_transpart is low and {couts_du_stock is low) and (autre_couts is low) then (performance _de_
1.1 (meduim_growth_ventes is meduim) and (part_de_marche is low) and (demand is low) and (niveau_de_cofort_du_stock is low) and (coutes_du_transport is meduim) and (couts_du_stock is meduim) and (autre_couts is low) then (performance_
112, If (meciuim_growth_ventes is meduim) and (part_de_marche is low) and (demand is low) and (niveau_de_cofort_du_stock is meduim) and (coutes_du_transport is meduim) and (couts_du_stock is meduim) and (autre_couts is low) then (performar.
113, If (meciuim_growth_ventes is meduim) and (part_de_marche is low) and (demand is low) and (niveau_de_cofort_du_stock is meduim) and (coutes_du_transport is High) and (couts_du_stock is high) and (autre_couts is meduim) then (performance.
14, If (meciuim_growth_ventes is meduim) and (part_de_marche is low) and (demand is low) and (niveau_de_cofort_du_stock is meduim) and (coutes_du_transport is High) and (couts_du_stock is high) and (autre_couts is high) then (performance _de
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115, If (meciuim_growth_ventes is meduim) and (part_de_marche is low) and (demand is low) and (niveau_de_cofort_du_stock is high) and (coutes_du_transport is low) and (couts_du_stock is low) and (autre_couts is low) then (performance_de _dis.
116. If (meciuim_growth_ventes is meduim) and (part_de_marche is low) and (demand is low) and (niveau_de_cofort_du_stock is high) and (coutes_du_transport is meduim) and (couts_du_stock is meciuim) and (autre_couts is low) then (performance
17 1f (meduim_growth_ventes is meduim) and (part_de_marche is low?) and {demand is low) and (niveau_de_cofort_du_stock is high) and {coutes_du_transport is mecuim
118 If {(meduim_growth_ventes is meduim) and (part_de_marche is low) and {demand is low) and (niveau_de_cofort_du_stock is high) and {coutes_du_transport is mecuim

and (couts_du_stock is meduim) and (autre_couts is meduim) then (performar
performance ¥

)
) and (couts_du_stock is meduim) and (autre_couts is high) then |
meduim) and (couts. ock is meduim) and (aulre_couts
nsport is meduim) and (couts_c ; is meduim) and (autre_couts is meduim

: marche is good) and {demand is meduim) and (niveau_de i _stcl' s meduim K K then (p
:_marche is good) and (demand is meduim) and (niveau_de_cofort_du_stock is high) and (coutes_du_transport is meduim) and (couts _du_stock is meduim) and (autre_couts is meduim) then (perft

:_marche is good) and (demand is low) and (niveau_de_cofort_du_stock is high) and (coutes_du_transport is meduim) and (couts_du_stock is meduim) and (autre_couts is meduim) then (perform:

{ L)

40, 1f (meduim_growth_vertes is meduim) and (part_c 1) and (coutes_
I (meduim_growth_vertes is meduim) and (part_t
42, If (mecuim_growth_vertes is meduim) and (part_
43.1f (meduim_growth_vertes is above__meduim) and (part_de_march is good) and (demand is low) and {niveau_de_cofort_du_stock is high) and (coutes _du_transport is meduim) and (couts_du_stock is meduim) and (autre_couts is meduim) then
44.1f (mecuim_growth_ventes is low) and! (part_de_marche is good) and (demand is low) anit (niveau_te_cofort_du_stock s high) and (coutes _du_transport is mesiuim) and (couts_du_stock is mecuim) and (autre_couts is meduim) then (performance
45, If (meduim_growth_vertes is low) and (part_de_marche is good) and (demand is high) and (niveau_de_cofort_cu_stock is high) and (coutes_du_transport is meduim) and (couts _du_stock is meduim) and (autrs_couts is mecuim) then (performanc
48, If (meduim_growth_vertes is low) and (part_de_marche is good) and (demand is high) and (niveau_de_cofort_cu_stock is low) and (coutes_du_transport is mecluim) and (couts_du_stock is meduim) and {zutre_couts is meduim) then (performance
47 If (meduim_growth_vertes is low) and (part_de_marche is good) and (demand is high) and (niveau_de_cofort_du_stock is low) and (coutes_du_transport is High) and (couts _du_stock is meduim) and (autre_couts is meduim) then (performance_d
48.1f (mecuim_growth_ventes is low) and! (part_de_marche is good) and (demand is high) and (niveau_de_cofort_cu_stock is low) and (coutes _du_transport is low) andl (couts_cu_stock is mecuim) and (autre_couts is meduim) then (performance
49, If (meduim_growth_vertes is low) and (part_ds_marche is good) and (demand is high) and (niveau_de_cofort_cu_stock is high) and (coutes_du_transport is low) and (couts_du_stock is meduim) and (autre_couts is meduim) then (performance_d
50, If (mecuim_growth_vertes is low) and (part_de_marche is low) and (demand is high) and (niveau_de_cofort_du_stock is high) and (coutes_du_transport is low) and (couts_du_stock is meduim) and (autre_couts is meduim) then (performance _de
511 (meduim_growth_vertes is High) and (part_de_marche is low) and (demand is high) and (niveau_de_cofort_du_stock is high) and (coutes_du_transport is low) and (couts _du_stock is meduim) and (autre_couts is meduim) then (performance_de
52.1f (mecuim_growth_vertes is mecuim) and (part_ce_marche is low) and (demand is high) andl (niveau_e_cofort_du_stock is high) and (coutes_du_transport is low) and (couts_tu_stock is mecuim) and (autre_couts is meduim) then (performance
53. If (mecuim_growth_vertes is meduim) and (part_t
541 (meduim_growth_vertes is meduim) and (part_c
55,1 (meduim_growth_vertes is meduim) and (part_c

:_marche is low) and (demand is high) and (niveau_de_cofort_du_steck is high) and (coutes_du_transport is High) and (couts_du_stock is meduim) and (autre_couts is meduim) then (performance
: marche is low) and (dlemand is high) and (niveau_te_cofort_du_stock is low) and (coutes _du_transport is High) and (couts_du_stock is meduim) and (autre_couts is meduim) then (performance
: marche is low) and (dlemand is meduim) and (niveau_de_cofort_du_stock is low) and (coutes_du_transport is High) and (couts _du_stock is meduim) and (autre_couts is meduim) then (performal
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1uim_growth_ventes =0.434  part de_marche = 0.435 demand = 119¢+003  niveau_de_coforl_du_stock = 0.5tButes_du_transport = 5.73¢+005 couts_du_stock =674e+003  aulre_couts =1.026+005  performance de distribution = 0.5
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Global optimal solution found.
Chijective value:
Infeasibilities:

Total solwver iterations:
Elapsed runtime seconds:

Model Class:

Total wvariables:
Nonlinear wvariables:
Integer variables:

Total constraints:
Nonlinear constraints:

Total nonzeros:
Nonlinear nNonzeros:

X11is
X11is
X1110
X1111
xiiiz
Xxiz1
X122
X123
Xiz4
X125

o

135

310

Variable

uz

u3

4

us

X111

X111z

X113

X114

X115

X1llg

X117
9686 .000
29754.00
24216.00
0.000000
0.000000
15107.00
0.000000
8135.000
47666.00

4230.000

289

3.865730
0.000000
3

0.15

LE

Value
0.865730
1.000000
1.000000
. 000000
18412.00
0.000000
T839.000
45933.00
4076.000
83624.00
27585.00

[

[ O e T I O e Y e Y O O e i

Reduced Cost

Q.
0.000000
0.000000
0.000000
0.000000
Q.
4]
Q
0
o]

1O

Q00000

Q00000

. 000000
.000000
.000000
.000000
.000000

000000
000000
000000
000000
000000
000000
000000
000000
000000



X224
X234
X244
11
X1z
X1z
Xl4
21
X2z
X233

XlzZe BeT779.00
Xiz7 28636.00
Xizs 10051.00
Xizs 30877.00
Xiz10 25130.00
Xiz11 0.000000
Xilz1z 0.000000
X131 15454.00
X132 0.000000
X133 26824.00
X134 22324.23
X135 4306.000
X136 B8357.00
X137 29156.00
X138 10234.00
X133 818.83e0
X1310 25586.00
X1311 0.000000
X131z 0.000000
X141 15454.00
X142 0.000000
X143 26824.00
X144 0.000000
X145 4306.000
Xlde B8357.00
X147 29156.00
X148 10234.00
X14% 0.000000
X1410 25586.00
X1411 0.000000
X14172 0.000000
X214 275000.0
2T75000.0
2T75000.0
2T75000.0
266135.0
275611.0
2643593.0
248075.0
275000.0
275000.0
275000.0
X23 275000.0
X24 275000.0
Fl 0.5000000
E2 0.5000000
B3 0.6500000
X110 30000.00
X210 30000.00
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Global optimal =solution found.
Chijective walue: 3.826320
Infeasibilities: 0.000000
Total solver iterations: 1]
Elapsed runtime seconds: 0.15
Model Class: LP
Total wariakbles: 63
Honlinear wvariables: aQ
Integer variables: Q
Total constraints: 135
NHonlinear constraints: Q
Total nonzeros: 310
Honlinear nonzeros: aQ
Variable Value Reduced Cost
Uz 0.326320 0.000000
U3 1.000000 0.000000
U4 1.000000 0.000000
s 1.000000 0.000000
i 18412.00 0.000000
X112 B008.000 0.000000
X113 7835.000 0.000000
X114 45933.00 0.000000
X115 407&6.000 0.000000
Xlle 83624.00 0.000000
X117 27595.00 0.000000
Xlis 9686.000 0.000000
X1lils 29754.00 0.000000
X1110 24216.00 0.000000
X1111 5849.000 0.000000
Xliiz 0.000000 0.000000
Xilz1 13107.00 0.000000
Xlzz2 8310.000 0.000000
X123 8135.000 0.000000
X124 4T7666.00 0.000000
X125 4230.000 0.000000
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X110
X2I0

BeTT9.
28636.
10051.
30877.
25130.
60&89.0
0.0000
13454.
g46l.0
26824.
48532.
4306.0
g8357.
29156.
10234.
31438.
25586.
el130.0
0.0000
13454.
g46l.0
26824.
48532.
4306.0
g8357.
29156.
10234.
31438.
25586.
el130.0
0.0000

275000.
275000.
275000.
275000.
264592,
2748590,

275000.
0.4550000

oo
oo
oo
oo
oo
oo
oo
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
0o

[ T T e e TR s

0.68550000
0.65300000
30000.00
30000.00
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] Global optimal solution found.
Cbhijective walue:
Infeasibilities:

Total solver iterations:
Elapsed runtime seconds:

HModel Class:

Total wvariables:
Honlinear wariables:
Integer variables:

Total constraints:
Nonlinear constraints:

Total nonzeros:
Nonlinear nonzeros:

Xlis
X113
X1110
X111l
Xil1iiz
izl
HXlzz
Xlz3
Xlz4
Xlzs

135

310

Variable

uz2
us
U4
us
X111
X1iz
X113
X114
X115
Xlle
X117

9686.000
29754 .00
24216.00
0.000000
0.000000
1%107.00
8310.000
8135.000
0.000000
0.000000

3.897549
0.000000
3

0.13

LF

Value
1.000000
1.000000

0.8979454
1.000000
18412.00
8008.000
T83%9.000
0.000000
0.000000
83624.00
27585.00
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Reduced Cost

0.
0.000000
0.000000
0.000000
Q.
Q

Q

000000

000000

.000000
.000000
0.1077778E-05
0.5144444E-05
0.
0.

000000
000000

0.000000
0.000000
0.000000
0.158888%E-05
0.000000
0.000000
0.000000
0.000000
0.1077778E-05
0.51444944E-05



Fl
Bz
B3
X110
H2IO0

g67T9.
28636,
10051.
30877.
25130,

0o
0o
0o
0o
0o

0.000000
0.000000

19454.

0o

5934.069

Z6824.

0o

0.000000
0.000000

B8B357.
Z9156.
10234.
31438.
Z5586.

0o
0o
0o
0o
0o

0.000000
0.000000

19454.

0o

0.000000

26824,

48532.

0o
0o

0.000000

88357.
29154,
10234.
31438.
25586,

0o
0o
0o
0o
0o

0.000000
0.000000

0.5000000
0.5000000
0.6500000
30000.00
30000.00
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. 000000

. 000000

. 000000

. 000000

. 000000

0.87TT7T7TTBE-O6
0.000000
0.000000
0.000000
0.000000

0.1077T7T7BE-05

0.5144444E-05

. 000000

. 000000

. 000000

. 000000

. 000000

0.87TT7TTTTBE-O6

. 000000

. 000000

. 000000

. 000000

. 000000
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Global optimal solution found.

Cbhbjective walue:
Infeasibilities:

Total solver iterations:
Elap=ed runtime seconds:

Model Class:

Total
Nonlinear wvariables:
Integer wvariakles:

variables:

Total constraints:
Nonlinear constraints:

Total nonzeros:
Nonlinear nonzeros:

63

137

312

Variable
uz
o3
U4
us
X111
Xiiz
X113
X114
X115
Xlla
X117
9686.000
20754.00
24216.00
0.000000
0.000000
0.000000
£310.000
8135.000
45786.78
0.000000

X11s
X113
{1110
{1111
1112
X121
X122
X123
X124
X125
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3.559493
0.000000
4
0.15
LP
Value Reduced Cost
0.8594926 0.000000
1.000000 0.000000
0.7000000 0.000000
1.000000 0.000000
0.000000 0.2375733E-05
8008.000 0.000000
T839.000 0.000000
45033.00 0.000000
0.000000 0.9349659E-05
83024.00 0.000000
27595.00 0.000000
0.000000
0.000000
0.000000
0.2094732E-05
0.000000
0.2375733E-05
0.000000
0.000000
0.000000



126 86129.00 0.000000
®1z27 28000.00 0.000000
X128 10051.00 0.000000
X129 30000.00 0.000000
1210 25130.00 0.000000
¥1211 6069.000 0.000000
H1212 0.000000 0.000000
X131 0.000000 0.2375733E-05
132 8461.000 0.000000
133 26824 .00 0.000000
K134 0.000000 0.000000
X135 0.000000 0.9349658E-05
136 88357.00 0.000000
®137 29156.00 0.000000
K138 10234.00 0.000000
X139 31438.00 0.000000
1310 25586.00 0.000000
¥1311 6180.000 0.000000
H1312 0.000000 0.000000
X141 0.000000 0.2375733E-05
X142 B461.000 0.000000
143 26824 .00 0.000000
K144 0.000000 0.000000
K145 0.000000 0.93496538E-05
X146 B8357.00 0.000000
®1a7 29156.00 0.000000
¥14s 10234.00 0.000000
¥149 31438.00 0.000000
1410 25586.00 0.000000
¥1411 §180.000 0.000000
1412 0.000000 0.000000
®214 275000.0 0.000000
¥224 2T5000.0 0.000000
¥234 2T5000.0 0.000000
¥244 2T5000.0 Q0.000000
¥11 226155.0 Q0.000000
¥l1z2 24TaT0.0 Q0.000000
¥13 222236.0 Q0.000000
¥l4 226236.0 Q0.000000
¥21 2T5000.0 Q0.000000
x22 2T75000,0 0.000000
X23 275000.0 Q.000000
X232 " 39s000.0 777" M olo00000 ToThmenn
¥z3 275000.0 0.000000
24 275000.0 0.000000
P1 1.250000 0.000000
B2 0.2500000 0.000000
B3 D.1500000 0.000000
X110 30000.00 0.000000
210 30000.00 0.000000
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Global optimal solution found.
Cbijective wvalue:
Infeasibilities:

Total solver iterations:
Elapsed runtime seconds:

Model Class:

Total wvariables:
Nonlinear wvariables:
Integer wvariables:

Total constraints:
Honlinear constraints:

Total nonzeros:
Honlinear nonzeros:

Hl1is
H11s
X1110
X111l
Xlliz
X1zl
Xlzz2
X123
Xlz4
Xlz5

135

310

Variable
uz2
3
U4
us
X111
X112
X113
X114
X115
X116
X117
S9686.000
29754.00
24216.00
0.000000
0.000000
158107.00
£310.000
8135.000
0.000000

0.000000
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3.814668
0.000000
3

0.14

LP

Value
1.000000
1.000000

0.814667%
1.000000
18412.00
g8008.000
T7839.000
0.000000
0.000000
83624.00
27595.00

te

S

sl 6V IS el L4

Reduced Cost

a.
. 000000
.000000
.000000
. 000000
.000000
.000000
.000000
0.406666TE-05
a.
a.

0000000

Q00000

Q00000
Q00000

0.000000
0.000000
0.000000

0.59111111E-06
000000
000000
000000
000000
000000
0.406666TE-05
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Xlze 286779.00 0.000000
Xxiz7 28636.00 0.000000
Xizs 10051.00 0.000000
Xizs 30877.00 0.000000
Xi1z210 25130.00 0.000000
Xxiz211 6069 .000 0.000000
xiz1iz 0.000000 0.000000
X131 15454.00 0.000000
X132 8461 .000 0.000000
X133 26824.00 0.000000
X134 0.000000 0.000000
X135 0.000000 0.406666TE-05
Xl3e 88357.00 0.000000
X137 259156.00 0.000000
Xilss 10234.00 0.000000
X135 31438.00 0.000000
X1310 25586.00 0.000000
Xi1311 6180.000 0.000000
Xiz1iz 0.000000 0.000000
X141 15454.00 Q.000000
o e 846l1.000 0.000000
X143 26824.00 0.000000
X144 13115.07 0.000000
X145 0.000000 0.406666TE-0S
Xl4e 88357.00 0.000000
X147 23156.00 0.000000
X148 10234.00 0.000000
X143 31438.00 0.000000
X1410 25586.00 0.000000
X1411 6180.000 0.000000
X1412 0.000000 0.000000
X214 275000.0 0.000000
*at v?d5882ubo O-P88uuu
P2 0.4500000 0.000000
B3 0.25000000 0.000000
X110 30000.00 0.000000
XZ2TI0 30000.00 0.000000
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