25 -08 e «(2022) 01 :aasl) /| 07 :alaal) 5lailly Jlesy! ciliabuam®) Al

(Iskander’s) aiSu) 48k ) Ul dagrall 4dadd) Aoyl z3gad Jlanialy z LSY) Jaglads
dagaall Liglall Al ",A A8adatg Ay a8 Ay
Production Planning Using the Fuzzy Linear Programming Model Based on Iskander's
Method -A Theoretical and Applied Study in the Case of Fuzzy Circumstances

13 gra (g () pual
Nassreddine Benmessaoud

(Lihadl) ccuidisas (e dasla (SDSAT) aludly adll g Usil) duati cilinilfin e !
bennas0383@amail.com

2022-03-31 : ) s 2022-03-14 :Jgall )6 2021-12-04 :22ay) &)l

ipadla

(Iskander's) [aSu) dah ) ool degual) dabadl) ducali)ll Aoyl zagar pladin) J) Gl 13 Cargy
o coleVls Glasell an Al lldly clagled) po Gl Lo zlY) Juhds S Ja o sl 31408
Al ) il Ay (8 Cll Alad o i

Calia oy @ JCall Al cilaiiall (e Lealiy Caalgll Z ) Gae waad A L) Joagsiall G (ay
Aabidl Sy e ) aall B 8 (Ses gy (ol Bing g2y dussally )l
YY) haads egall dhadl) Ayl cdagaal) 2acY) cagaal) (3haidl :dalide el
.C69 «C61 «C02 : JEL «liial

Abstract:

This research aims to the use fuzzy linear mathematical programming model based on
Iskander's method as an aid instrument to solve the production planning problem in
accordance with information and data that are ambiguous and fuzzy, with an explanation of
the effectiveness of this in a hypothetical applied study.

The reached results determination of the product quantity needed from the different
products within the form that satisfies in a manner the decision-maker in the institution and
that achieves the maximum possible profit in light of the minimum available possibilities.
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1.8X; + 1.79X, + 1.76X; + 1.75X, < 20000

70X, + 65X, + 100X; + 85X, < 180000
2X, + 3X, +2X; + 1X, < 400
0.95X,; + 0.87X, + 0.86X; + 0.95X, < 30000
1X, + 1X, + 1X; + 1X, < 40000
Xj 2 0
j=12234

(aWY) (e AglA) Lpalal Ao lpaal) 1) Aagaal) A2 Luall (ha g dgalll Jysas 2.4

Maxz=[(1-a)(17 +V1—a) + al7]X; + [(1 — @)(25 + V1 — a) + a25]X,

+[1-)(35+V1—a)+a35]X; + [(1 - a)(30 + V1 — a) + a30]X,

Subject to:

[(1-a)(320 — V1 —a) + a320]X; + [(1 — @)(340 — V1 — a) + a340]X,

+[(1 - a)(360 — V1 —a) + a360]X3

+[(1 — a)(350 = V1 — a) + a350]X,

< [(1 = a)(170000 + V1 — a) + a170000]
[(1-a)(1.8—V1—a)+al8]X; + [(1 - a)(1.79 — V1 —a) + al.79]X,

+[1 - )(1.76 = V1 —a) + al.76] X3

+[(1 - ) (175 - V1 —a) + al.75]X,

< [(1 — a)(20000 + V1 — «) + @20000]
[(1-a)(70 —V1—a) + a70]X; + [(1 — @)(65 — V1 — a) + a65]X,

+[(1 - a)(100 = VI —a) + @100]X3 + [(1 — @) (85 — V1 — a) + a85]X,

< [(1 — «)(180000 + V1 — a) + «180000]
[(1 — a')(Z - \/E) + a2]X1 + [(1 — a)(3 - \/E) + a3]X2

+[A-a)(2-Vi-a)+a2]X3+[1-)(1-V1—a)+al]X,

< [(1 - a)(400 + V1 —a) + a400]
[(1-a)(0.9 —V1—a)+a0.9]X; + [(1 — )(0.87 — V1 — a) + a0.87]X,

+[(1 - a)(0.86 — V1 —a) + a0.86]X3

+[(1 - a)(0.95 - V1 —a) + a0.95]X,

< [(1 — a)(30000 + V1 — «) + @30000]
[(1-a)(1-Vi-a)+al]X;+[1-a)(1-V1—a)+al]X,

+[A-a)(1-Vi—a)+al]Xs+[1-)(1-V1I—a)+al]X,

< [(1 — «)(40000 + V1 — a) + a40000]

xj =0
j=1234
o dad i 3y g isall Ja 3.4

lgie Lumall LAl e Liays 48 A Glua o z3sail) Ja dlage B Alad) o2
Symbolab (ssakiis LINGO19 galin e Dby canlgl) ) jteall (e pi Jlly @ dedlly

A Jsanll b damsall it L) Ulea s
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(Tioalll BlSla)  Aad yas 3hy g isadll Ja il gy :(02) ad) Jgand

a Adad
a=1 | a=075]| a=050| a=0,25 a=01
il Ao
0 0 0 X1
0 0 0 0 0 X5
87.887 234.6539 346.98 X3
400 457.285 | 395.806 247.30 21.97 Xy
13775.7
12000 3 15120.98 | 15869.25 | 13117.15 Z

LINGO19 zaliy cilajis o alaieVl caald) slae) (ya 1 jdaall
sdu)al) =i 4.4
dnalll Gllall Jigul Symbolab (aulsi 33 Ly LINGO19 gali e = 3sail) (it aay
Al el Y Auhal) s
0 21.97 5 X3 (e 83n5 346.98 716 dusupall o 4l L = 0,1 ded Ala 3 @
B ) ol GiaT A ae Xo 5 Xp ol e saag gl W s X,
€300 3asg 13117.15
247.30 5 X3 (e 8335 234.6539 z1) dusssall o adl S g = 0,25 def dlla 3 @
03Bz ol Bind A ae X 5 Xo il e Basg ol Z ) aaes Xg (e
€A085 3an 5 15869.25
395.806 5 X3 (3 bang 87.887 7l dususall o 4 Laads @ = 0,50 4o Alla 3 @
8 ) ol Giad Al ae X 5 Xy omaiiall (e Bang gf W axey Xy 0
€20385 3an5 15120.98
@)zl axes Xy (e 457.285 71 duusal) o 4l Lads @ = 0,75 daf s 3 o
L8 Bang 13775.73 0)3 )y (oasall (383 4] ae X3 4 Xo 5 Xq laiiall (e Bang
e Bang ol Zl) aae s Xy (0 400 ) dusall o 4 Ladiag =1 def s 3 o
1005 Bans 12000 008 o) ool G 8lSe) s X3y Xz 5 X lainal
bl aagy ol @ = 0,25 xie Agll) Al led) duwsall e ail gy ikl oda e ol
ol e OIS ) (A Al 4)lie 48 sass 15869.25 Y calaas 4ied (sy (San )
sang ol W s g Xy (0 247.30 5 X3 (0 535 234.6539 25 dususall JuadlY) (o ailey ¢ S8
X 9 Xy gpaiiall (e
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daal) Ll o ) el BRI O ) blag dbsll 4850 o8 Pla g cdadld L5
laal saclus 8 dale 5)5 5 Ll (Iskander's) HaiSa) Cialdl Cayla (e A ladl) deguall dyhadll
deagiall Al ey ¢ halaally Sl ge dms aile JSG LaliY) agihhE 2l o Dluwsall
tet el
Al masel pa leingls leaed (o8 Aage 35 e Adaalalls dagual) Clilully Claglaal) o
¢daladl)
4 pal) Clalaally Cangll Al 8 saalgiall O Lalaall (ge JS L Loy cilillly ilaglaall oy @
L asill (e el GhLY) 3 Lo el Aalial ajlsall G, cagdll g LAl Clyite as
Tkt oLty DDA ) (A Gasaidl i Les ez sl (G ety Lemas (3 Buad¥) Al 0
¢z Lyl
D) Gl dagie o badizall degaall Ldadl) Aoyl zgai Jlaxinly z WY Lplads e
G el e hall A Aall Al et 8 Jliad) Algass G 558 Lil L o) (Iskander's)
633 9anally daliall 4ilil€a) pe Loall aaal) (33 ducalyyl) dadaill dilee
Lo cilee (Iskander's) [aSa) aalill Cayla e e laal) daguall il Zaa ) Jlexinl @
badll daal) 23saS (GAY) Gl ae Aplie DS 535 aies Jew IS LY Ll
LAl
e Jemy (Iskander's) a€u) doagia Jo aldeWl dagadl hdll Zaapll zisai o
sl dpiaye Ayl WY Laylads
pon Auball oda =il e ol 4n il of (e Ly
Aolaidy) led L Aihall Glawsd)l i 8 Zioall dualell zalid) glo) 5)55a @
t43a ganlls
Glilban¥ly closleall pan dal e Apihiall Cluwsd) gise Jo Glogla ol ¢l
¢ i) Jaglasill 4y,
Sgay Jlaw A als Ll Gkl Jlaw 4 Glunsall (grrudd A& Shgachyal o
¢Clilanl)
€l skt oty Apanl) Apalal) pealial) & Lol sai dgeall CaiSs
& 4ie B (S e gl e Bl sa a3 b asial) i) of ) oSy adly
olie) Say oSy anilly Jalaill cidaad Alis Juadl 43l ajai ¥ oS5 oz LY aglads A<
clsall lgalas) 1) bl auin G ade adied Al alall meiall culld aal
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480 — 465 :a La 2020 22 333l (16 sl (Ll Jlad bl Al ¢ il
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* M. G. Iskander, Comparison of Fuzzy Numbers Using Possibility Programming: Comments and New
Concepts, Journal of Science computers and Mathematics with Applications 43 (2002), PP: 833-840.

> M. G. Iskander, A Possibility Programming Approach for Stochastic Fuzzy Multiobjective Linear Fractional
Programs, Journal of Science computers and Mathematics with Applications 48 (2004), PP: 1603-1609.
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LINGO/WING64 19.0.40 (26 Apr 2021), LINDO API 13.0.4099.270

Licensee info: Eval Use Only
License expires: 18 MAY 2022

Global optimal solution found.

Objective value: 13117.15
Infeasibilities: 0.000000
Total solver iterations: 3
Elapsed runtime seconds: 2.68
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Model Class: LP

Total variables: 4

Nonlinear variables: 0

Integer variables: 0

Total constraints: 7

Nonlinear constraints: 0

Total nonzeros: 28

Nonlinear nonzeros: 0

Variable Value

X1 0.000000
X2 0.000000
X3 346.9827
X4 21.97152

@ = 0,25 e lingo 19 galiy o A zigalll cilajia

LINGO/WIN64 19.0.40 (26 Apr 2021), LINDO API 13.0.4099.270
Licensee info: Eval Use Only
License expires: 18 MAY 2022
Global optimal solution found.

Objective value: 15869.25
Infeasibilities: 0.000000
Total solver iterations: 2
Elapsed runtime seconds: 1.64
Model Class: LP
Total variables: 4
Nonlinear variables: 0
Integer variables: 0
Total constraints: 7
Nonlinear constraints: 0
Total nonzeros: 28
Nonlinear nonzeros: 0
Variable Value

X1 0.000000

X2 0.000000

X3 232.6539

X4 247.3063

a = 0,50 ¢ |ingo 19 galin Ao Gl Gé‘g.ul\ Gla i

LINGO/WING4 19.0.40 (26 Apr 2021), LINDO API 13.0.4099.270

Licensee info: Eval Use Only
License expires: 18 MAY 2022

Global optimal solution found.

Objective value: 15120.98
Infeasibilities: 0.000000
Total solver iterations: 2
Elapsed runtime seconds: 1.52
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Model Class: LP

Total variables: 4

Nonlinear variables: 0

Integer variables: 0

Total constraints: 7

Nonlinear constraints: 0

Total nonzeros: 28

Nonlinear nonzeros: 0

Variable Value

X1 0.000000
X2 0.000000
X3 87.88703
X4 395.8064

a=0,75 2= [ingo 19 galin Ao gl zigadl) Clajia

Licensee info: Eval Use Only
License expires: 18 MAY 2022
Global optimal solution found.

Objective value: 13775.73
Infeasibilities: 0.000000
Total solver iterations: 7
Elapsed runtime seconds: 1.67
Model Class: LP
Total variables: 4
Nonlinear variables: 0
Integer variables: 0
Total constraints: 7
Nonlinear constraints: 0
Total nonzeros: 28
Nonlinear nonzeros: 0
Variable Value

X1 0.000000

X2 0.000000

X3 0.000000

X4 457.2857

a =1 xelingo 19 GAL!)JL’JF S ES] Gé‘g.ul\ Gla i

Licensee info: Eval Use Only
License expires: 18 MAY 2022

Global optimal solution found.

Objective value: 12000.00
Infeasibilities: 0.000000
Total solver iterations: 7
Elapsed runtime seconds: 0.08
Model Class: LP
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Total variables:
Nonlinear variables:
Integer variables:

Total constraints:
Nonlinear constraints:

Total nonzeros:
Nonlinear nonzeros:

Variable
X1
X2
X3
X4

28

Value
0.000000
0.000000
0.000000
400.0000
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