Journal of Economics and Administrative Sciences Vol.26 (NO. 119) 2020, pp. 458-479

Journal of Economics
and Administrative Sciences (JEAS)

Available online at http://jeasiq.uobaghdad.edu.iq

(e Gl A Naazel) il

ol AL e felola L) dedile i randl e gy e ap
SIS (N =R USROS 13Uazi¥g 5y s len relas Wl @ s
Al fasls 73L2Z8Y g Al dsn hasls
fatlma1994abgg:§mam@gmalI. dr_marwan2012@yahoo.com
Received :18/11/2019 Accepted :24/12/2019 Published :April / 2020
4.0 Ao asard) il N - g lad b - Cilall qd 1) pLial B Ciat (el ja Jaad) 138 -
Attribution—NonCommermaI 4.0 International (CC BY-NC 4.0) @®

il | i)
enmwumm\auﬂ\gZuWy olal Gkl ga Giagdl 13 e g2 gl o)

AL gy 30 Aalad) Ayl A8yl £l f amtind] sl Jia¥) Jad) dlag) s 35l cOelaa b st
Cilalia lary oS Ladie (LP) dabdd) dga ! L&l zigai¥) o il JA 0 ((2019) 4id
the robust) (measl Bl Jleiuly Whiala alig BaSge & ad @il Jhdl) glgald)
) B Guaad Al Al glal) <l il (e 3—'\*4“ T e Jgantl Ahdl) daaul (counterpart

(Uncertalnty set) MUl ate de ganal il adlll oda (o Gl il iy ¢ ACdall BaSSall
‘u g lgale Cuaal) thﬂ\ CJ‘QA-IY\ sl .\LA.GU (le J.\S\J\) gkl & gl Gaauad ) asill Jl,,\.\a\g
Ao ) ALGY) gl ae Lanl) | Lial) ilisl) 45 laa aly

dad b astil) axad S Jlaa) G o) (Saal) (o (A g gl aaf ) Gl 138 B Jua gil) a3 S8 g
a4 60 Balall B i gl Apad 005 Jia (A Y b YT il b (aliad) Jadl) 7] sad¥) cilales
o AU Aadl) alal) 38 5 A ekl Gl dad gial) LN (e e8] aall ) claiial) caS 5
(67,883,826.8281) dahy lal ) (alddd) Millyg ZUY) il quasy Laa Lgd labidial) el 1)
gl e Dl (B s (e g g dda Glally Al (gilaly AWy dda ey Ggale (st g drp
Llarui g Ugala 0l dasay Alewad (537,921,100) A dadgial 7L Y Jlal of 3 cadgiall
GV Qe Gilgde alll it dauil dedl) oda (o QalAl Leaie g L Adleg il Gpdie aa) gy
s gl (A U Ggramag A g (iila g ) D g Ampn g Ggala (sran g Adlany ) (470,037,273.172)
(476,269,200) <ils cL¥) Auaa) Qb Gpand) Figall) Gubi o1 Latie Lady gl dadghal) L)
Lgualddd) ase Chanday Jilal) (g 1liaa ey il () g g Amusd g (e g (rgla (oo g Allan g ey
Aad giall AN g gl (B ol a3 Cpeaad) ZIgadY) oY alll lgde ad ol Mo Aedll sda e
o Juand Al 4 gdial) CLIERY Gigaa Jla A Al B dlgii) Gl quiad Glada (e IS ) A8l
Omaad) cglul) Gaadat ale 3aS3all e dalzall dagd
¢ 3l pse ¢ Apanl) LdiaY) ¢ Laal) Aol ¢ badll Aaa ) naded] e ol il ldln
.3.9280) L)

(Csand) Audadl) daca all) sicabal) Al (e Jiwa Eiall



mailto:fatima1994abdulemam@gmail.com
mailto:fatima1994abdulemam@gmail.com
mailto:dr_marwan2012@yahoo.com
mailto:dr_marwan2012@yahoo.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Journal of Economics and Administrative Sciences Vol.26 (NO. 119) 2020, pp. 458-479

aoadd) .1
o3 (yaadl At Agdpdatl) Lalil) (e Lalall 3890 dhadl) dgua yal) AlCial Cllalnall anan (5 La | ol
Ladal) adll) cils 13) Sl ade Jalad sy Al Ja die Gbal) Gany Ay ol ) £ galdlly adll)
il e Jgaally 3aS5a cilill) Cils ol LS AlSdal) Jag 4ddal) adl) oo Jasn lay el
laa B pshall cild) a) o ¢ By JiaY) Jadl o adl) B el il oda i adl gl B o<ty (AutiaY)
o) Al dala dlin da g ALy Gkl BB 8 J5aY) Jad) Jaad O OSay B3S5a pud bl
pe e Jalaill gkl e Bl da gy cilibdl A sl axe LAl M ana Ja gl e 80 dagia
Stochastic 4 sdall 48a41) 5 (Robust optimization i—saall A ey ) Lgiad (ha i)
Alaial) sl pali o 4d ma g Al i sl (SO) Al g—dad) LliaY) A i 3 (optimization
o il aleall Adadl) clay joil) o Jguaadl B A graal) larg dUia ¢ ¥) Basigal) e cilibnll A8a)
Yar o<l g Adlaiay) cla—y 5 i) (RO) Aisaad) LbiaY) dpgia Lt Y o AT Aali e Ll 3asgal)
Aing g (U) Sl ade Ao gara camd badaa Ao gara I i BaSigal) & cllalaall o) G yid Al cpa
poul (B lloua Al Al BaShall i Aabaall LA b ol Tead) DAl Jilad lo zigadd)
Adiiag Anl b ad aga g B Gl AlSia e Al ¢Sy g L) gl ate (lada (e UL gL
i Laa il gde JSd adll) oda i 3 (Aalily) Adll pla gl Lgade slaie W) Ay Al AS A clity A
A (el llg caladl Lgalal aa) g AS Al Cldl ) B el Eigan AUl (JiaY) Jad) Baga e
13 e ciagdl ) adl) oda waad B (uasdly st o ) gsialy ) AN gddta & o Wi ) )
AU (e paldill 3aS5a € b asa g dis dgddl) daa ) 8 Adaal) Laglall gkl daie) ga Cayl)
dad gial) YA s A Gaadill ALG duas Ll @il o Jguaally 3980 cBlalaa A sl axe
Cay) Ao clady 3aSgall p& Cilalaall cild 38l B Mgl (o) Cigaa ind (laag BaSBall 4 addll
LB aey A agall AS Al el Tl Galll o) aY aBgaS (3 all B ALl Gig il dalad) AS
(mainal) Jara ¢ () Jara ¢ 2l Jara ¢ G galall Jara ) (A 9 Jalaall (e Tade AS Al auaig (i gl)
Sl Gl paniiiag el gily cliBiiall g ALldl gl g ddall Ggaall e ddlida glgil giliy
A9 CLBLA (e Ay ) cilaiial) AS pdd) il 3 ¢ 20719 abad Cililiial) acd! Laldld) cilibyll ciaais) g
JMC’JA\WMJJMSM‘A‘ éﬁ@cﬁjﬂdﬁ“\d&\ “;de.‘\b.nﬂ dlé.ld\)
Lol Al g) BalaS (i gilud) Laala) cilaiial) dolia b JAd g calaal) Cilidey (Ul jagu S
(Bl (1 (o grad) ¢l Y ) (A g Lidal) Cua £ 680 Aag s Gomd) B g
o Alaall qgla) ki A (Ben-Tal, A., & Nemirovski, A.) oball aalu S
b pal) Sl ase o 58 5l g 3aSgall pé Adadl) gral jull Adaa Ugla Ladd (1999 Yaiu 8 3 (AtiaY)
Ao sana el (585 (o) oy il A88a) dal) il L Lt caay (A 2 58 (8 g)dmaall 3 gl
Lianl) Lol pulill) Cp ALl g gl dlagly Omeand) judall) iy oy Lalby ¢ (Basaall aslil) axe
Al daa ) JSlial dpas Ugla Lath (2000) ale doe Plossipall ,8  cdlSia Ja b Saliaal)
g ddg aall NETLIB 4iiSa (o AlSdia 90 Al pd SR (e lgapdagig BSha i il 4 glal)
(2016) A 2 3 A8 <l gheal) b slall) 130 Gaadad JLETH a3 o5 (g [Hgad) il Jlo W
el g5 Y g gl Cpman yaa ) ) 581 g Adlaiay) disaal) A0a3 Uay (9 AT9 (Wang,Z ) pé
O T aedl) ANAd) a6 LA Al Gua e Ciagd dad gial) Aal! § gud) Aadlll 73 pall) Cpmiag 3 (BILAY
On pailll o dlblaall 8 L 8Y) quiady 4l 3 Ja) Jga g iBal) i gaill g cctilay )il Ao gana G
clibd)l oo b A (e Alaadl ae dadgial) e clay o) sadia) A e gAY Lsaal) ziladl
pdh Las Oleylal) cra apaad) B Alud oSy el gisal) O @l Ga Oagy A e
Ay Ananl) LAY £ g8 aal o BJasay dale 3B (2017) Liw F 09ATy (Yanmikoglu, 1.)
Ofall)l WY Gk A Ay el Jiall 4l (ARO)Jpaadll ALY dduaal) 404y 48, 5k
Juasil) g ¢ Lgy At yall okl 2589 Ll e £ s lliS 5 (ARO) sl (Gl S J g Cpn slaall g
S8 )b ary 4d) g Al ddpaad) Al B Al e Juadl Giay ANy dad axi (ARO) ¢ ()
combinatorial ) 4@ sl Adiayl Jsléad Jud e 4l (ARO) Jas bl el Lalue 4
Uy Calsy ol g fpul) Adlad) CiliiS) o Gy ) S5 JS 2y ikl 3 <(Optimization problems
JOlagbt haa e Jpaaill ALY Al 8 Alaall aY) o) Cfiald) A pagi e AT Shshk
Udia Jad aiill S8y 5 jlaa Jao ) s shils (2018) 4w A 05 ATy (Bertsimas, D.) s Ly




Journal of Economics and Administrative Sciences Vol.26 (NO. 119) 2020, pp. 458-479

oa«(Adaptive Distributionally Robust Optimization) g sill AL diuaal) Aadl) LY
Gl ¢ gialyd) addia) g Allaiay) cilay il e ALY ade Ao gana (& A gial) § gud) 4RI JulE5 NS
lua o Jgaall il LB ( linear decision rule techniques)(LDR) hall )il sl
Glall)l gl Wgalddiind A4S muaagill alg 3 0aY) <l ) B COSEa Ja cililSa) i)y auiill L3
4l dagi L abl Glg il B0y Anhl) ) gal) ISl Alle Baga @ Jola o Jguanlly
GRS Eua ¢ Appaliall cl AN 3RS Jal (e Jerd Chsill ALY dpaal) LAY dagda o) G gial
oS ISy Jelal) auad oSaall e Adlg (Jal e o CRASE Ladie BaSBall pf giliill i AN
L) Lngia (3l (2019) L (1 5AT9 (Dembélé, A. ) ash Udagis [PHdads Jola o Jguanlly
aladic BeliS pghl B A CASUAN aladialy qpdd) ol el clih cildh o Alaiudd dduaal)
(® olual) dakii] Aig ja el AlSiia Al of llall A e Al pa LSl g 89,3 e (g ABU)
sl Laand) ilill) DA (e adagill ailg ol Ao ullall B sl ase 3B S (Bl aUa Jads
Gl Lagd 73 gail) dpadly Cpmand) gl Gk dpadl Jo o i b B A sl ol (bl o
Lyl e 4 ol (g8 Caagd) Ad1o S sty Al g ¢ g abaBY) £1aY) g oluall o cullall jhaliia 5 ol
cidgll B olall AUAT Jidi Gladal slaal) o callal) ojLdy ML) ade Ble) e Al 5 AT Aali g U

JElolal) e cathal) jlaliay (3t Lah (Bidal)

el A gl 11-2
DAY sy il A Apasl) JSUal Ja A aadied by el Ll dpbal) daa ) s
g A audad of ) aaliad) U (Qilal) pand ) ) 8 A gana Cp O (JieY) U1 AY) uaalial)
Cra R Juadl sl cllaad) & gay Jlaa A Ulaaiadd JESY) Aaal) doalad) Gulludl) aa ddadl) A )
slad Jlariad ik e daliall Cilil<a¥) dgan JB 8 3 ) gall g (alaii A dalial) il a8l oy
oy e aa A ) Al (addl o) (Sas gy el Bl Ja o Jpandl s Ade L) ualy
& Y Maall (e de gana Jiag) dudadd) dpa il by ) 73 gal JSA B G ACdia A Luay ) A pila
dall pan diSas dagii Juabl (giay Ja ) Jguaglly (dall JiE i Al agay pe e (84
Juarid die Jall sy &bl sl & (Program) daad) dalS o) ) 8 LEY) jaad g JiaY)
Gatl mal ) 038 G e JaBY) LA g 3 gall Al o A g ial) 398l apdi Lagd dalial) 3 ) gal)
O9SE ASdall B Basaal) cf paiial) Jay i AN @) o) A (Linear) 4sad AalS ek Laiy ¢ cisgd)
Al caan A Aot ae dadlite Baal g dulaciad il paial) asan doladiad (685 ) dray (o) Aglad
(Abdulrahman et al,2015) (2010« Al Shammarty)
- dudad | G il 20 gl 2-2
Al e et cililia g calaa ) Lgdigas AL (3 g pesall sl il LS adSiall Jiats

(40022016 Al Astal):;\_u:m Lot il gl Ll Gs gl Uiy Al

XL,X2,., XN @l e B gaiy Hall Lgad apand culhali ) cibgadl) oy 25 ]

S piiall afadiiady Chagd) AN Sy Ly ) AdSdal) ciaa Jifiad 2

cilildia (S 9 2 gl dalial) 3 ) gall Jilad .3

okt JBY) o i bl cpe Sl c piiall aaan 685 O g () Al axe a8 ddLa) 4

(A




Journal of Economics and Administrative Sciences Vol.26 (NO. 119) 2020, pp. 458-479

1S b Aaa pull plal) ol ) @3 gal) A lua Sy

Maximize (or Minimize) Z =C X1+ CoXo +...+Cp X,

subject to: )
a1 Xy + apXs +.. 4 XS, =, = by
A Xy + axnXs +..FanXp<g, =, > bz
amiX1 tameXot...+amnXn<, =, =bp,
X1,X250000sXn= 0,
_/
10 G

DAY @ e Aada Jiay X
ciagl) Ay B x < paial) cdlalaa iC
258l 8 x &l patal) CBlalaa zg
3,981 dalial) 3 ) al) :p
&l padall aae :n
A48l s :m
. aSLall pas @oRde 3-2

O (Aad Waan Ll YT Al o A g aaadll ade gl Gl ade Lgda aSUN ade Cliania S
) (S Y Al g Al gty Vg i Y i s Lad) %100 LBy b b (uld AiSay ¥ L)
ALalS 48 ma ) Jua gil) (1 Il Uiy ¢t calad) adil) g Qaliil) (8 Jilea gl <y ghati Laga A lia A8y, 4y
Ll ¢85 O (e S ol Y Uil g caslil) pae (o B psua gl A i S s (lilga (o daglall
pie )" JB Ladie MU axe fame gonisla Al allall Chag By Jaliaall haid dilaa) <) gl
)1 plalall 4d e LieUaia) ade Cuen Lail g ¢ palally L e ade (e poil Y Jilliual) 48 o LiieUnind)
(1991,Mandelstam & Tamm

dudadl| G gl aSLill g 4-2

Ay clalae Jiai ) Al e Clalia o g giag Al daall al )l z3gall) cilily o (A
Lyl g Al gl &l il Cllaleal) 028 auiads ) (4580 (o Crad) uilad) ad i 3 g CdLalaa gl Ciagd)
Cilada il aal sl oY 5 (Aabadd) Ao ll b ) 23 sal¥) sl yan o AN &l ) Leac) ) Jsa
13 il oy ALl Clalea yyaadg alil) AUl & Adadd) Aa ) (B b )l zasal¥l sl B L )
Jia Lpnadlll) il g agd ALl <l pd) e dlaieYl g Guaidall J (pe Lgsadi g cililbndl (e £ gil)
O Ll g milall dolia 3 430l A0 6Y) 30 gall Aadl) Salall i cpma il o qullal) el aaas
Al zagalll JiaY) Jadl o <l il oda il Cidsly AChal tia dad Ui B dagal) il glaal)
Aoy Jia¥) Jall o 30 lghad it die A Claleal) dand (Al (Apsbesad) Jalad) 44580 Jlaria)
811 3 jaee Al oda ylind | s AT L AR 0 (el 13 ol (Abad) cilaleal) ) oo g ciagd) 41
(2015,Hillier) .“-‘M“'ﬂﬁ@mw&bﬂdﬁ ?m O‘LG'.‘S‘:'YJL:GA‘

el | Sl 0 R0 5-2
il A asiicall daaal) zisaVl (gl Lad had Glla Adbdl) 4oyl B JiaY) Jadl ey
B g Agldioee c sl pal o Aiie zdgad) B Laadiual) cilaleall o83 8 2816l B o<1 (AlSEal)
Ol gf 3aly 5 die i (LYY 8 Alaaiowal) 4 g¥) 31 gall QRIS Jia a3l aa A4l & Cllalaal) 28 ¢ o<
AN Laliy) Adaal) o 595 o GSaall (e W e g gilall Cliual ga g gf (o) B ) gall Al
e Ui clisla Bl ) Ll A pan L) o Gl il g Apalaad) Jilad o) 2 dala ciaa g
Ja g Jia¥) Jadl o cilaleal) el s il saa 48 e o JLEAYY 138 dolay 3 1Al g ) 73 gl
Bale) Gga JiaY) Jad) o Jaaadl oSy 3 Al o S0 Y g A lad clalad) oda AU o) oSy

461

-



Journal of Economics and Administrative Sciences Vol.26 (NO. 119) 2020, pp. 458-479

) Abead) cilalaall aaad ga dpwbuad) Julal fa il G2 ad ) A (e Lgda g Adlcal) < glad
Abdulrahman et al ,2015) (HiIIier,2015).(dL‘Y‘ Jall ):?5 094 Lé-‘:‘é )#‘3 OSas Y g:m cilalzalf
il Gty ) (0 900 6-2

b SN axe Gl a3 Of OSay BaSpa e clily o o giad ALY COSL (68 L LIS
Sl byl 73 gadY) Cilalaag 4d pall ) LYY (o andl Al il ) o) (el sUadi ) it
Salaill oylidy yho LA o)) 3 W g Bl 8 Aanl pUad) gl Cp Al zilad B aSBall p@ Gullal) A1) Lo
4 gdial) AliaY) o)) 31 A gidial) AdiaY) g Adpaand) AtiaY) A g ¢ AutiaY) cilily A& Sl axe A pa
Lady LM i g e 058 O Guag Basipall f clilball Adal) Maia¥) a)sill of o2 Al (SO)
(A BaSgall e L) o (a5 QD e Y 089 Alaial) )il qulkaii ¥ (RO) Admaal) 438aY)
Gl Aadll) ()9S5 Latie L8 (B gl (oY plewd) (Say ¥ D L) ddLaYl U axe Ao gana )
.(D. Bertsimas et al,2019)45m‘ pis 25‘9’“"
| ddadd| dang | 7-2

ol zisat) clalaa B il il Aadlaad hadl) Aoyl B Aaal) Lagdal) Jlaniad aly
LeSLgiil (Sar Y (Al 3581 A g) Aaliall 3 gl i)l ClSdiall pa Jalaill ald S8y Lasanal Al g (Jadl)
s SV Jal) dead O (Say (fa gl diagh) Al dad o s JS8 AT O 090 T )Ry ol
A8 e pand dlpa A gada (a2 51 BaSall € Aall) () (2l ) o dagdall 0da adinty ((Saa
Baspall & adll) B Lgad g (aall LAY araad (Ul Jadd Al U Jall Ll e Al g astal) axe
3 (A Al a3 g pdally (1S5 Y 1 gl Aadill ) i) S pad (i (e T gual) Al sl o3 (a9
Gmanll (ool Fisal) sy aly (38U gl S cued (Al dagdl) Jlad &y cale JSdy (5 guall)
AU Lie da 3580 gl mas ¥ o) Guand) Y Jall o Jgeandly all) dlli Jo slaie Yl
(D. Bertsimas et aI,2018).(D. Bertsimas et al,2017) ,(45‘1:4\ e ;\93““ u.ua) Leﬁ‘ﬂ-\ o 345:945\ J.-P h‘”‘
]| a4 il | i i@ i 8-2

LA G o Ll e OSe Dbl clua f e Jadd Adpaall Adl)l daald) o)
2009)¢«(Ben-Tal et al:u:‘ylsj
all Basae Laae ad o Juand o g o palad) cdgl B i ) B x JIAN C pide ases Jiad L]
Aoledl) cliba) dad (adass o g8 Jall Aaiic ACEN Baggall
Aagll) (o8 Ladie (LANAT) cpaty AN il 8N CBlge oo Alalsll A ggenall dle A adla ) L2
Oaidal) J8 e laa Lapaas a1 ) M) ade Ao gana Cpana a4 848a0)
ala of ¢f "hard constraint " 4dua 358 5S35l & ACdall o L dall 35l 098 3
(U) 3233l (i) ade Ae gana (B adll) () oS0 Ladic 3 gall) CilSLEil Jand 4iSay Y 1 AN
(Hillier.2015), 1S 5 Aliual) < ptiiall Ay cilal 380 Ui ¢ ) BV
L Bkl daglly st Al g (U 3SUl) pie Ao gans) af de gana ) 4l BaSga g dalaa JS ) L1
AU ads e Ul 138 & daaal) a8 andl g S aad) o Aad (of 281 0 dalaal) 03¢ (Say 2
S AY) Claliall LIRS A addlly A Y dalead) o2 Aad of 3
Blsbea 38 (und g (<) g sbes 9l sl ) (2) s sben ) S JS Jlo ALl 208 pan (1555 4
b ) 73 gady)
1AV a8 gall e Aadl) dga ull a1 73 gaiU dalad) ddpaal) (9SS

Maximize (or Minimize) Z =C X1+ CoXo +...+C X,y

: ™
subject to:
a1 Xy + apXs +...Fa i Xn<, = by
A X1+ apXs +... 4 X<, > by
am]_X]_ +am2X2+...+amanS, me
X1,X2,00.Xn=0;  (C, a,b)EU —

462

o e(2)



Journal of Economics and Administrative Sciences Vol.26 (NO. 119) 2020, pp. 458-479

:0) S
3aSga p dalna JSd AU ade (0 dipra de gana 4 U
24N Adlaal) B LaS Lgabeaa ol g 28U adad Badaal) Ae ganall (and ai dalaall 48 8a0) 4l ol g
Uaij = (1+€) iij, (1 - €) dij] ...... (3)
i=1,2,...,n ; j=1,2,....m.
:0) S
3aSpall it dalnall A88AY dadl Jidi:g
dalaall 5 a8al) dagdl) Jidd o3
L (il Al oo 1gdlsadl) dalaall U ade (e e s fa (A 0<E Oy
(Ben-Tal &Nemirovsid 2000), 4 5y Lataall 8 LaS Lggbuus oy 3aS5all . alaall 40 gaind) dagdl) ) g
A= (A +HEE ) @jj[eeececennncnnns “4) L ) .
J1-,1] O o0 Al gdad) 2Bl A E ) Cia

 oual ol Zaguad| Ja 9-2

JAN LAY JS O (e Alaing dad £ gl pamadl sl (U) SU axe e gana il ol Laday (e
Olaal Auhadl) dava jall s 723 gadl Uy alad B8N AL aS) Gundd Al adll) Jidl g (2SN a2e Ao gana
L o) sl ase glai e cilaleall sda WART Al adl) o JAI (kg USaa Jad) ol
(Hilller.2015) 5 1< 30y Lalaa JSU f gua) Laill) Gl 4 guida g5 AW glaall g
a\ﬁ\ammwdw\h#\u@g‘st.a‘z\gé(g) g\j@jiﬁ-&é‘dﬁuﬁc 2 e
(i) 28 e Gal) Guilad) dadl S aadl Gasadl 5 «(aij)
il _iial) CBlalaa JS8 A Aalll Qasadl oy (zisall) B (D) goba o) Sl JSE o 08 U< e
(i) 8 (e Gal) Guilad) dahl (g gualll) aad) (asadl g «(aij)
Jalaa J<8 Y1 aal) Ganadl ol ¢ zL Y audind £ ool ey B8 b iagl) Alla cOlalaa S 1Y) @
(cj)
A(Cj) Jalaa JSI B aad) (aadl Aty ¢ yshal £ o3 (a9 BaSTa b iagd) ANy cdlalee ciilS 13 @
Aia Jad Auatic ) paly ) 3kl Jlaialy gl e Jgand) sy Gaasd) (il 73 galll sl aayg
Al dae )

ool | ] .3
A ll ol el plad) a3 Y A pall A Cpaad ) Oaila ja ) quilad) 138 apadl a3
Cilaadl) paadl miliil) o Jpanlly add) 73 gDl 3 gl aa) clalea B aSl) axe Jlaaly 4Ada g 4idadl)
Oman hd pigall sliyg Ul ate ACda dallaa a8 gAY AR A L) cldlial) gy )
Aduasl) AtiaY) Tl Ao Jgmandly
ol el | @ 1-3
Al La day (e AU clibad) o ciati o A Adadl) Ao pull bl z3gad) el Ja) (e
Baag JS zLY)) Jadi 22019 Adad AS,al cliby of 3 ol pial) Ciy iy ALY gl Laal
CilpaS 5 ¢(h gilud) (aala) Apabad) A gY) Balal) A8IS g Lgasinall gilal) (pa Ban o) Baa gl 4RI (Apali)
ALYl cilaiial o qull) Uyl g gda 38 giall cilpasl g gital) dolia 8 Jaai Al 40641 30 glall
o3¢ g (Al Lad o ((Balall B il gl Aas o aaiad 3 el i) (aala 40 oY1 Balal) Baga
;cﬁUL:\,\S\

463



Journal of Economics and Administrative Sciences

Vol.26 (NO. 119) 2020, pp. 458-479

A sl ) ) 5 £l Blaa g Aol ) g 53 (1) s

mil ila el ALK ol sl g, il ey cila e
174,416 1,350,000 1,175,584 Ob X1 (A 3) )
174,416 1,350,000 1,175,584 ) X2 (A 2) 1)
174,416 1,350,000 1,175,584 ok X3 (Je 850) A1
174,416 1,350,000 1,175,584 o X4 (JB) 21
174,416 1,350,000 1,175,584 o X5 (A20)21)
174,416 1,350,000 1,175,584 Ob X6 (LA 5) )
174,418 1,350,058 1,175,640 Ob X7 G o 4l
174,507 1,350,200 1,175,693 O Xg S 4ad
140,723 1,868,505 1,727,782 o Xo (43S 20) s
140,723 1,868,505 1,727,782 o X10 (s 850) o s
140,723 1,868,505 1,727,782 Ob X11 (p& 430) o5
149,900 1,887,810 1,737,910 Ob X12 Ale o gu
156,668 1,533,534 1,376,866 Ob X13 Lol ania

LSl andd g Jaadodil) and Dl e alalie YL itk dlae) G (Liaall)
(A8 silad) Gala ) Apadbady) A g Balall o i 4RI pria g3d (2) Jgand) Ll
Bl oad) Jlaally el silud) (aala Bala g i 4315 (2) J gaad)
PAPWARSTIP Fily owlidl) Bas g dalall Jay Gl gLl (aala Bala
1,973,500 ok y1 Bl
2,050,000 Ok Y2 Ay
2,009,205 ok Ys )
2,029,500 o Ya s g

Chgadl) and Cilaglaa o slaie Yl cllhal) slas) (e (Jiaall)

sclaiiall i o dad giall Ghall cilaS o Jgeand) (e 1Y AS HEN U claS 3aal Jal e

gile JS o bl aaa gy (3) Jgaadl

atlaly paa owbil) Baa g Cladiiad)

190 Ob (A 3) A1)
520 Ob (A12) A1)
240 Ok (2 850) A1
8.5 Ob (SB) A1

16 Ob (A 20) A
19.5 Ob (A 5) A

5 Gh ey A
32 Ob o And

46 b (#3520) a9
87 Ob (& 850 ) sasm
107 Ob (p& 430 ) rsm
49 Ch A s g
16 ob Liuad) paia

byhadil) and CBlaw Lo 13ldie ) Gllall dlae ) e (Laall)
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claiiall (e 2a) gl ol Ao il el gilad) Gasla (e 4y glhaall cilaaSl) Cia (4)J s g

L gileal) (aala Bala ciluaS bl Baa g cladiied)
63.7 axs (Pl 48s) a5
90 a3s e A
70.7 PES o A
96 piS (plaa¥) As) yagm
65 pis Ll o g
3 pis e

siskill g diadl g hauadsl) ad CBaw o slalie YL Gllall dlas) (e (Liaall)

i gilo) Gaala Lleld Clus @

35 ghaa g diliia Bala Jary g cliliial) A 5 8 AR Gl gSall aal (e (A giled) (ala) Bala el
) il s O Aped Galal) 13 Canali BB (G Sl g Sl ) (A Oafiaalad (it (a8
) 228 CAlidT g (alal) dilladg Baga Ao il gll odh B34 iy ((paalal) & MD OM 4
falaie) Lida JSI candl) 032 ﬁﬁeﬁkﬂ‘gﬁfw‘ Omdigeall aa Jglail) 22y g ‘Jﬂ‘;\m&.
Al o Gudll 038 Gl jad) jlaka) candl) 03a e MUY ade il ) ABLGYL (AaS) jiall agdl pd o
(ahadd)

(b Balal) 58 5 ke cileaa g Aidal) lgtad (o ) adY) Il g call pdd) g il g 5 (5)J saad)
b Js
Jdla b sl e paedall (S 54ud MD OM A Gaalal) Baka gl
Al 1000% S A A (il ) dad)-% 100

3.5% 930 93% 7% Al
2% 975 97.5% 2.5% Ay
3% 955 95.5% 4.5% )
2.8% 970 97% 3% § gl
Al Gpatidie Cil il e Alaie Yl Gilhll dlas) (e (Laall)

(oA A @

(i shlead) (aala 3ala) Apula) Balal) &) pdd (San da aad) il 48 Hal 435 Al daad) 4 jra callaly

. 324000000 il «

: owall ) Zaguid <l 2-3

Ldad) Lo pll by ) 73 0ai¥) Al lua aly AS il Lalidd) cila glaall o Jguand) ol La 22y (e
s EAsai) C¥alan a5 g Audadld) daca ll el ) 73 gl oL AT G oL g (1) Adalaall faliiu)
o A AAN pLyl aniel) adiadl) £gi e Laaad a3 ¢ Ciagdl Al Jia A1) Adaall -
Cra 3l gl (hall o)y CaSE 7 jhag (X)) gite JSI dal gl Glall gy Sty LY Bal ) Al 31 ¢ (il
1Y) sdally Ll 3a s (Al g (hai gilad) Glaala YApulidy) Bakal)
Maximize Z(x)= 174416 x; +174416 X, + 174416 x3 + 174416 x4 + 174416 x5 +
174416 xo + 1745418 x; + 174507 xg + 140,723 Xg + 140,723 xyo + 140,723 xq1
+14990 X3, + 156668 X33 — (1973500 y; + 2050000 y, + 2009200 y; + 2029500 y,)

..(1)

s cladial) fe giie JS o qullal) 368 Jiad (14-2) Yol -

1%:>109 ...Q2)
1%,>520... 3)
1%3>240 ...(4)
1%, >8.5...(5)
1%5>16 ...(6)
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1X2>19.5...(7)
1x7>5...(8)
1Xg>32...09)
1 X9 > 46...(10)
1 X10>87...(11)
1x31>2107...(12)
1X12>49...(13)
1 X132 16...(14)
(Aishlad) (aala) 44 6Y) Balal) Jadat dalial) 435 8l dad) 48 Jidi (15) sl -
ly;+1y,+1y3+1y,<4000000 ... (15)
Ohll delival 4 lhaall dpast) ¢ ¢ 5 Jiadg el ghlaal) Gaala Bala (5155 28 ((16) Malaa Jiady -
aala Bala o) pdd &y gliaall dasll yaad (2 @l ) O S B aalall 3858 (g cladiall (e 2a) gl
(Uaaladl S g AdlSE e slaie Yl Ladal) cuua e Jadl) geital) ypand g el gilud)
-(63.7 X1 + 63.7 Xo + 63.7 X3 + 63.7 X4 + 63.7 X5 + 63.7 Xg + 90 X7 + 70.7 Xg + 96 Xg +
96 X190+ 96 X117 + 65 X1 + 3 X13) +930 y1 t 975 Yo + 955 y3 + 970 y420 .(16)
Lothall cilpasll 3ol (pa o) cuilad) ad Jidig Al oY) N gal) 398 (33-17) <Vl Judd -
AW S gall Jiad 9 gl o3 ) quiladl Laly cciladiall (e aaly oh JS dslial (al £ slslly)
A gé daliall

x11 + 100 x12 <1800000 ... (17)
30 Xg + 10 Xg + 10 X309 + 10 X113 + 7.5 X13 <840000 ... (18)
280 Xg + 280 X1 + 280 X11 21600000 ... (19)
140 X9 + 140 X309 + 140 X131 1263000 ... (20)
40 Xg + 40 X109 + 40 X171 30000000 ... (21)
140 x12 <12300000 ... (22)
0.5x%7 +0.4 X9 + 0.4 X310+ 0.4 X11 160000 ... (23)
5X1+5X2+5X%X3+5X%X4+5 X5+ 5 X+ 2.5 X3 <1500000 ... (24)
2X1+2Xa+2X3+2 X4+ 2 X5+ 2 X+ 10 Xg + 20 X33 240000 ... (25)
15 x7 <180000 ... (26)
154 x13 15000 ... (27)
175X+ 175X, + 175 X3+ 175 x4 + 17.5 X5 + 17.5 X +125 X7 + 160 xg <1740000
...(28)
15 %7 210000 ... (29)
10 X33 < 84000 ... (30)
30 X13 £25450 ... (31)
3.5x1+35x%x,+3.5x3+35x%,+3.5Xs5+ 3.5 X5 +14 X1 <64457 ... (32)
4.6 X12 + 24 X13<67700 ... (33)
Allud) ade o Jidi (34) Aol -

x1,x2,x3,x4,x5,x6,x7,x8,x9,x10,x11,x12,x13,y1,y2,y3,y4>0 ... (34)

i) SN Aghail) Zana jall by M) 3 5a¥) ) 980 Al 5
Maximize Z(X)= 174416 x; +174416 x, + 174416 X3 + 174416 X4 + 174416 X5 +
174416 X + 1745418 x; + 174507 xg + 140,723 Xg + 140,723 Xy + 140,723 X11
+14990 X3, + 156668 X33 — (1973500 y; + 2050000 y, + 2009200 y; + 2029500
ya)...(1)
Subject to:
1x12>2109...(2)
1x,>520...(3)
1x3>240...(4)
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1X4>8.5...(5)
1X5> 16 ...(6)
1%5>19.5...(7)
1X7>5...(8)

1 %g > 32...(9)

1 Xg > 46...(10)

1 X50> 87...(11)
1 X1 >107...(12)
1 X1, >49...(13)
1 X13>16...(14)

lyi+1y,+1ys3+1y,<4000000 ... (15)

-(63.7 X1 + 63.7 Xo + 63.7 X3 + 63.7 X4 + 63.7 X5 + 63.7 Xg + 90 X7 + 70.7 Xg + 96 Xg +
96 X190+ 96 X117 + 65 X1 + 3 X13) +930 y1 t 975 Yo + 955 y3 + 970 y420 .(16)
x11 + 100 x12 <1800000 ... (17)

30 Xg + 10 Xg + 10 X309 + 10 X171 + 7.5 X13 <840000 ... (18)

280 Xg + 280 X310 + 280 x11 £21600000 ... (19)

140 xg + 140 X390 + 140 X311 1263000 ... (20)

40 Xg + 40 X130 + 40 X171 30000000 ... (21)

140 x12 <12300000 ... (22)

0.5x%7+0.4 Xg + 0.4 X310 + 0.4 X11 £160000 ... (23)
5X1+5X,+5X3+5X4+5 X5+ 5 Xs + 2.5 %3 <1500000 ... (24)
2X1+2Xo+2X3+2X4+2 X5+ 2 X+ 10 Xg + 20 X133 240000 ... (25)

15 x7 <180000 ... (26)

154 x13 15000 ... (27)

175X, + 175X, + 17.5 X3 + 17.5 X4 + 17.5 X5 + 17.5 X5 +125 X7 + 160 xg <1740000
...(28)

15 %7 210000 ... (29)

10 X133 < 84000 ... (30)

30 X13 £25450 ... (31)

3.5x1+35x%x,+3.5x3+35x%,+3.5Xs5+ 3.5 X5 +14 X1 <64457 ... (32)

4.6 X12 + 24 X13<67700 ... (33)
x1,x2,x3,x4,x5,x6,x7,x8,x9,x10,x11,x12,x13,y1,y2,y3,y4>0 ... (34)

 odadd) wali ! Zagwadl Ja 3-3

M) bl gLl (34-1 c¥aleall) Juadl) 13 cpa Jo¥) Eagall & pagal) o) 73 gai) Ja
AUial) cliby JWB) ol Ladey z3gal¥) Ja B Basluall WINQSB Jalad) zeali ) Jlaxiaal g ¢(c5 )
otiall Ciagh A1a daiiy alddl g (6) S (i ) Jgaad) B LaS 3 Jalad) i) o J guaad) g gall sl
1AV g ¢l RN i i (add Al Jaaldl) g

467
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Uil 73 al¥) Cian A2y Galdld) JiaY) Jad) gl gl g1 (6) J g

Decision Solution Unit Cost or Total Reduced Basis Allowable Allowable

Yarable Yalue Profit e{j) Contribution Cost Status Hin. cfj) Max. cfj)
X1 56855040 | 174 416.0000  991,642.900.0000 ] hasic 174 416.0000 235,358 7000
X2 200000  174.416.0000  90,696,320.0000 ] hasic M 174, 416.0000
X3 2400000 @ 174.416.0000  41,859,840.0000 ] hasic M 174, 416.0000
X4 8.5000 174,416.0000  1,482,536.0000 0 basic -H 174,416.0000
¥h 16.0000 174,416.0000  2,790,656.0000 0 basic -H 174,416.0000
¥b 19.5000 174,416.0000  3.401,112.0000 0 basic -H 174,416.0000
Xi 5.0000 174, 418.0000 8720900000 ] hasic M 211,314.3000
X8 10,161.3000  174,507.0000 1,773.219,000.0000 ] hasic 158,636 5000 286,948 5000
X9 46.0000 140,723.0000  6,473,258.0000 ] hasic M 235,700.5000
X10 87.0000 140,723.0000  12,242,900.0000 0 basic -H 235,700.5000
X1 107.0000  140,723.0000  15,057,360.0000 0 basic -H 235,700.5000
X12 49.0000 143,900.0000  7,345,100.0000 0 basic -H 156,493.2000
X13 97 4026 156,668.0000  15,259,870.0000 ] hasic 6.276.7970 H
yl 0 -1,973 ,500.0000 0 276907200  at bound M -1,945,809.0000
y2 0 -2.1050,000.0000 0 -10,0386600 at bound M -2,039,961.0000
y3 0 -2,009,200.0000 0 -11,084.0200  at bound -H -1,998,116.0000
v 11945910 -2,029,500.0000 -2,424,422,000.0000 0 basic  -2,039.487.0000 -1,846,754.0000

Objective . Function Max] = 537.921,100.0000 [Note: Alternate Solution Existsll])

gl | i 4-3

O it 135 537,921,100 (A iagh A dad o) pAY) diuall pudy o3e) (6) del A e

OSarg AS Al Alal) zUY) Al gadat e U 537,921,100 A 4hiad oSa SN LY Ala
ol LaS Aageall (6) J st e slna (Bl s
cilaiial) gha b (U1AN @ padal tal) adill) JEaY1 AN cpw s(Solution Value)edll) 1sast) o
1SS (Xi)

5,685.504 (o (S 3) 1) gy el cilyadl)

520 (& (A12) (A1) gL el sl

(5240 (o (3= 850) (15 ELUY el dsas)

(OB8.5) (A (8 A1) gy el dpasl

(OB16) o (A20) (A1 LY (lial) Lpas

(OB 19.5) s (A 5) A1) gUY Hall dpas

(OB5) A damn 4l (A1 T Sl Al

(OB 10,161.3) & s A a1 gUY (tall dpasl)

(OB 46) (A (P55 20) ragm e (3 samna LY (i) dpasl)

(B 87) A (& 850) sagm s (§gamna Y (Nial) dpasl

(CB107) A (¢ 430) Jasm doud G gamna LY (Hal) Luasl

(0B 49) A Ul jagu S (3 93mna LY (lial) dagl)

(OB 97.4026 ) (o Adsadi aaia LY (Lial) dpasl)
1h i gilad) (aala Bala o) pdd JiaY) AN ol g

(b 0) o515 ase & Laiall 31 e dli gilad) Gala o) il Lial) 4ast)

(OB 0) o8 i ate o Ladal) I la) el gilud) (ala o) pid tial) dpagl)

(b 0) 081 4 ase & Laiall ) ) i ghlead) (aala o) pid Lial) 4asl)

(0B 1,194.591) & Ladal) (g2 g el gilud) Gl 5 pdd Ll diagl)

468
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@l paida il B dgllaadl 3L aBe Guabad) gand) Guw : (Reduced Cost) (udbad) 35l o
10 Gty Jgaad) (a9 sl il ptiia Lgdaad dpalal) ) A1)

sl 1y ddaa (e oSadd U3 27,690.72 S8 Lo (Adlls Juli)anly ) 3aly 5 culdaly (1y) idiall
Sl st Balal) 038 £ i a3 ol o)) Aad ALl B LAY Jad) L] e il g0 Jadl Jeas A
ey Ciag) A1 (e ) (Haal

(o J8127,690.72

Gl 1 ptia ddaa (o (Sl 5103 10,038.66 S Ao (Addls Jalif)daly ) Baby ) qllaly (2y) stiial)
ol Lliaf o 8N ¢ Jadl Jgan (A

Gl 1 ptia ddaa (o (Sl L3 11,084.02 ) o (Addls JlE5)Aaly ) aby ) qllaly (3y) sidial)
ol Lliaf o 8N ¢ Jadl Jgan (A

ciagd) Al @it EDlalea sl u.'m‘\}\ aal) Jag (Allowable Min. C(j)) Cralill dgandl @
rrb LaS g oSl Jad) A g Lo 7 gamsal)

S 174,416 & 1X ssiad) daill 4 £ samsal) A 22

X2, X3, X4, X5, X6, X7, X9, x10, X12, y14, y15, ) <l iall (e JS Aagdl 4y 7 ganal) 3091 2al)
(Calbadl 2l (30 4 Y L (N Jual ) 583 6T) M- & ((16y

i 158,636.5 9 8X sidiall dasl 4) = gacsal) oY) aad)

2 6,276.797 32 13X stiall Aaill g £ gamsal) Y 2a)

32,039,487- 8 4y sriial) dasil 4 = gacsal) JaY) aad)

Ay @l pitia clalaa addl oY) aal) ageal) 132 Jias : (Allowable Min. C(j)) awlill 3saall o
b LS (el Jad) g g 7 samuall gl

J3235,358.7 8 1X siiall daihl 43 7 samsal) oY) 2al)

M3 174,416 94 (6X2,X3,X4,X5,X ) <l jdiall ¢a JS daihl 4y ¢ garsal) oY) 2al)

K 211,314.3 98 TX dall dagil 4) 7 pacsall oY) aal)

2 286,948.5 5 8X niiall daghl 4y 7 gamsall oY) aal)

9 235,700.5 s (11x9,X10,X ) & ssiiall (e IS daddl 43 = gamaall Je ) aal

2 156,493.2 5 12X sidiall Aaidl 4 £ garsal) oY) 2al)

Al e Al Y L ) Jeal o) 0% ) g M g8 13X Lsitiall Aaddl 45 ¢ gaal) oY) sl
(dsasal

3 1,945,809- 52 1y itial) daidl 4y = gacall oY) 2al)

22,039,961~ 38 2y el daghl 4y 7 gamsall oY) aal)

21,998,116 52 3y yiiall dasil 4y 7 gamsall oY) aal)

2 1,846,754- 52 4y stal) dall 4y ¢ gamall oY) 2al)
((Cj) hgd) Adla cdalaa ad it ol Lad Apabal) Julad B (pail) 5 (palil) ) Baas ) (e BALELLY) ALy
Cijgad ol Lab el Jad) Jgaa Aug all) dli 8l Led 7 gamadl oY1y 53 aadl il oda (Gl )
ot il g slaal g Jall Jan I AT ke Jialg (Madl Jad Jyans Gtk 3 saad) o3
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Al A it vie Lpuluad) Jalad 3 Allaial) Jualdll) g g (AN o N JiaY1 Ja) Jiag (7) Jgaad
<L il Gl g 3 581 daldl)

Left Hand Right Hand Slack Shadow Allowable Allowable
Constraint Side Direction Side of Surplus Price Min. RHS Max. RHS
1| o 5.685.5040 )= 109.0000 5.576.5040 0 M 5.685.5040
12| €2 520.0000 )= 520.0000 0 0 0 6.096.5040
13| €3 240.0000 )= 240.0000 0 0 0 5.816.5040
14| €4 8.5000 )= 8.5000 0 0 0 5.585.0040
15| Ch 16.0000 )= 16.0000 0 0 0 H.592. 5040
|G| Ch 19.5000 )= 19.5000 0 0 0 5.596.0040
7| C7 5.0000 )= 5.0000 0 -36.896.3200 0 12.000.0000
18| C8 10.161.3000 )= 32.0000 10.129.3000 0 M 10.161.3000
19| €9 46.0000 )= 46.0000 0 -94 977 4700 0 6.164.7780
10| Ccio 87.0000 )= 87.0000 0 -94 977 4700 0 6.205.7780
11| Ci1 107.0000 )= 107.0000 0 -94 977 4700 0 6.225.7780
12| Ci2 49.0000 )= 49.0000 0 -6.593.1500 0 3.435.5850
13| €3 97.4026 )= 16.0000 #1.4026 0 M 97.4026
14| Ci4 1.194.5910 {= 4.000.000.0000  3.998.806.0000 0 1.194.5000 M
115 Ci5 -0.0161 )= 0 0 -2.092.2680 | -1.158.753.0000 3.878.841.000.0000
|16/ Ci6 | 1.800.000.0000 {= 1.800.000.0000 0 2049573 | 7h9.807.8000 @ 3.988.157.0000
7| Ci7 307 969.7000 = 840.000.0000 532.030.4000 0 307 969.6000 M
118 Ci8 67.200.0000 = 21.600.000.0000  21.532.800.0000 0 67.200.0000 M
119 C19 33.600.0000 = 1.263.000.0000  1.229.400.0000 0 33.600.0000 M
20| C20 9.600.0000 = 30.000.000.0000  29.930.400.0000 0 9.600.0000 M
21| C21 6.860.0000 = 12.300.000.0000  12.293.140.0000 0 6.860.0000 M
22| C22 98.5000 = 160.000.0000 159.901.5000 0 98.5000 M
123| C23 57.850.7800 = 1.500.000.0000  1.442.149.0000 0 57.850.7500 M
24| C2M 116.540.1000 = 240.000.0000 123.459.9000 0 116.540.1000 M
125 C2h 75.0000 {= 180.000.0000 179.925.0000 0 75.0000 M
126 C26 15.000.0000 {= 15.000.0000 0 976.5662 2.464.0000 130.643.3000
|27 C27 1.740.000.0000 {= 1.740.000.0000 0 102.0987 = 165.473.5000  3.764.539.0000
28| C28 75.0000 {= 210.000.0000 209.925.0000 0 75.0000 M
129 C29 974.02599 {= 84.000.0000 83.025.9800 0 974.0234 M
130f C30 2.922.0780 {= 25.450.0000 22.527.9200 0 2.922.0780 M
13| CH 23.399.2600 {= 64.457.0000 41.057.7300 0 23.399.2700 M
32| .3 2.651.2620 {= 67.700.0000 65.048.7400 0 2.661.2620 W

MGSJAJ‘Y\ 3938 dualdl Jaldli e 5 (7) Jgad)

1AV (7)dsaad) Baesf iy giaal juaifia s g (S g

Cadldl) e 48 ma iy 3 o gand) (A dagall B2aeY) (o 22 1(SUrplus or Slack) udual) 35aall @
Ledadi g 9 Aaildl) culBUal) 48 ma AS &N A ) AN idia doluy 138 g Aaliadl 3 ) gal) (e S8 Jagal)
agand) £ sk Gk 8) g gbaw gl SV £ g3l (e 3 9a8Y) aa (ilEl) )aBal) oy 3 ¢ ST i) gdy LeIMai 9
Sl pady Lady 48 JS B (il jlaial) ) agend) B (gaall Bl jadid (G 3 gandl Cpa ualdd)

Sl aildl) asag e )

zob Gk 08 dlwa al) 30 sall (e Jagall el g badi B g gy g sl £ sl (e 258 L
O A sy Aally (a2 J1) agas JSI Jagall jlata ) adlll il g (Qualdd) 3 gard) (pa Gl 3 gead)

Sages 22,53 Y 5 ol LI o5 48 il psan

b Olalill gl BaL 3 B Ikl 40) e G ayg JBI jaw iy i(Shadow Price) abad) 3seall o
O e quiladl) dalial) CililSay) dad (e Baalg Baag Clali i Bab) (e gl Ciagh) Ay Aod

i) Jadl Jstn (b Jalsly Ll a3 (A g (25580

:gi‘itsmashu\ aj\w\@g)gsﬁcdh‘g\dﬂ@md#ghw‘ 138 a8loy

C1,C2,C3,C4,C5,C6,C8 ,C13,Cl4,C17 ,C18 ,C19,C20 ,C21 ,C22) 45l &) -
31 Ba3 O ity shua b Wb JBI) Jlaud a8 (,C23 ,C24 ,C25 C28 ,C29 ,C30 ,C31 ,C32

gl A ded o g Y Aalil) o) sal) ¢lals

il (g dalg ol o qithll L8 3.0 IS o) ) (36,896.32-) s 4dd JBY i 4aB(C7) 28N -

L2432 (36,896.32) W _iia JiaY) Jall caan A B lali e (o n 4nd)

470
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alg gl e lhall B 3al JSU iy 138 9 (94,977.47-) s (C9, C10, C11) 298U JBY s -
3 (94,977.47) W )aka JiaY) Jad) char A3 A Gluali Gy (Aelaa) A8 e g cilaiia (4
gilall e aalg ol o qllal) (B 8aL 3 J o) ) (6,593.15-) sp 4d BN e daB(C12) 48 -
L2 (6,593.15) W lala JiaY) Jall cian A1y B (lali oy (Al e gus)
ilal) (e Baslg Baag Baby) JS ) (o 138y (2,092.268-) s 4 BN aw daB(C15) wEh -
SSUL paal) Gag ¢l (2,092.268) W iaia JiaY) Jal) cian A B lall qug ¢ ) A8 38 )
A8l CQJ‘@JJMMQJSAS}AJ& Cilalea 48 081 1A o
8L (B agen 14006 Balall (e dalg ¢4 335 () (204.9573) s& 4 JBI i AaB(C16) 38 -
3 (204.9573) o ke JlaY) Jal) s Al
8L (B agn 11431591 Balall (e 2a) g Gl 3345 () (976.5662) 9 4d JBI) Jaw 4aB(C26) 181 -
2 (976.5662) W )xia JiaY) Jal) ciaa Ay
B30 A agew 2140 6Y) Balall (e 2al g ha B34 () (102.0987) s& 4sd JBI s 4aB(C27) 28) -
.53 (102.0987) W )aka Jia¥) Jadl cisa A1y
Oa) Cihall adl 4 = ganal) SaY) aal) g :(Allowable Minimum RHS) ¢«lll 35e2) o
(S Jad) s )85 ) 92 Agl) Jguaslly (Aaliall ) gall) 2581 (e
Oa¥) Gl adl 4 7 sanall Jo¥1 aad) ¢ :(Allowable Maximum RHS) awbil) 35l o
(JEaY) Jad) s )85 ) 92 Aal) Jgua slly (Aaliall ) gall) 2580 (e
quilad) s cf ity Aaldd) dpabeaad) Julad B aglud) 3 gandl ) ABLGNL (pulilly (palill) Baeed) selud
LA 58U cpalty
-l | ddad| &0 gl 5-3
Glua ik oo Ainaad) Aubdl) Al 48y oy AUCaall Loy Gl cailad) 138 8 4000 da pal)
i) o Joanlly aaal) bdl) zisal¥) Jag Abluay bassall & adll Ul e e gara
Adpanl)
S bl 0 il gt wibasd 6-3
Jswanl) & Al 4l ¢ g S 2o (e £ Ja g el giludd) (laala Sala BoliSy Aualil) cila glaal) (f
pda o alaicYhg Addal) adll oo Ll jadl Jlalay ASHAN A maidall i) quua 3 M0 Wle
BaSigall & Al Aaldd) &Ll aie cile gana sl Cuald) (Sal cila glaal)
M ((C15) 3l & 3aSigall s Cilalaall ad Jiad il g JSI Gaalad) a8 5 jlaka dad o alaic Yl
dalaa < Sl s Cle gana cibaa a3 ((3) Adlaall Guadaln g lgd Addal) Aall) oo addl) Al Gl ad)
1A B
:gébﬂ\ Sl gilial) (nala Bala BpldsS 3\.4,& sty ass 19\9-6.&6 °
Uats 12 =[ (1 +0.035) *930 , (1 — 0.035)* 930 ]
Uats 14 =[ 962.55 , 897.45 ]

1Y) el il (aala Bala BliS 4ol iUl axe de gara @
Uais15=[ (1 +0.02) *975 , (1 - 0.02)* 975]
Ua15 15 =[ 994.5 ) 955.5 ]

1Y) il giled) aala Bala Belds dagdl sy ass ic g @

Uais16=[ (1 +0.03) *955 , (1 — 0.03)* 955]
Uais16=[ 938.65, 926.35 ]

263 groad) i giliad) (aala Bala B lES Aol ALY ate de gana @
Uais17=[ (1 +0.028) *970 , (1 - 0.028)* 970]
Ua15 17 =[ 997.16 ) 942.84 ]

(assignment the values within uncertainty sets) : 38Ul ase Cle gana o adll) Gamads
aslll ade glai 8 cilaliall odd WAL Al a4l g BRI (aby USas Jadl sl glaa Jal e
058 A9 (15C L) ¢5lsill ad o )ilaic) dadaa J<U Uadas ) Aadl) (amadd (e ¢ L aldd)

1 LaS g S ate Ao gana A A3V aad) 68 48 JSI Banaad) adlll b (<) sl g ST £ 6l (e
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Lol L Gamads ol Ladall Bl gaalall BeliS Jidi illg (A5 14) 383l & dalrall @
o sty < [ 962,55, 897.45 ] (A5 Unis1s S s Ao sana (B aa (A0 LgdsS (897.45)
{(930) Aadiall dall (s Uy i sai¥)
Leill) Lt Gamads aly () Y disilud) (aala Sale 3pUS Jiad Nl (g5 15) 383all e dalaal) @
o usds « [ 9945, 9555 ] Ay Uays1s S ase 4o gana (b 3 30 LgdsS ((955.5)
.(975) Aiadiall Aaill) (o Uy 7 5aiY)
dall) Ll amadl alie (A ) dlad gilad) (aala Bala 3eUS Jiad Lll g (@5 16) 3Ssall i dalrall @
o Wiy ¢ [ 938.65 , 926.35 ] (A3 Unis1s S po 4o gana (B s o) Lgdss (1926.35)
.(955) Ahadiall dall (1 Uy i sai¥l
dadll Ll Lamads Al ¢ Ladall gagrudl (aalad) Belis Jiad W (Qgs 17) BaSsall dalaall
b gty [ 997.16 , 942.84 Jhs Unrs 17 Sl ase 4o gana (b aa i) LgisS (1942.84)
(970 ) Aiadal) Aagih) o Uy 3 5aiY)

M‘ zag.uiﬂ 7-3
Aol JLd) g Basisall o adhl) aran dallaa allaly dubadl) Ao jall Cuuanl) ol ) 3 gal¥) sl
(o Al gl i) il e e g Uakat i) el 73 gadl Uy o cAdaiaall adlll Gai (e ] g
Ol A Jiag aalg ad ga g BaSigall & Clalea o ogiag oA 38N e A (BaShal) e addl)
e LY
-(63.7 x1 + 63.7 X2 + 63.7 x3 + 63.7 X4 + 63.7 X5 + 63.7 X6 + 90 X7 + 70.7 X8 + 96 x9
+ 96 x10 + 96 x11 + 65 x12 + 3 x13) +897.45 y1 + 955.5 y2 + 926.35 y3 + 942.84
4>0
Zs.... 3) Al g Bapa (oS ciagd) ANy cilalaa g Jadd) 73 gai¥) 308 g 28l 12 A Cilalaall AL L
st ) JSANL Gaaal) ol 73 gl muad il (g8 ke ) Jaddl 73 sa¥) A LS
Maximize Z(X)= 174416 x; +174416 x, + 174416 X3 + 174416 X4 + 174416 X5 +
174416 xg + 1745418 x; + 174507 xg + 140,723 X9 + 140,723 X190 + 140,723 X11
+14990 Xy, + 156668 X33 — (1973500 y; + 2050000 y, + 2009200 y; + 2029500 y,)
...(1)
Subject to:
1%1>109 ...Q2)
1%,>520...(3)
1 X3>240 ...(4)
1X4>8.5...(5)
1X5>16 ...(6)
1%5>19.5...(7)
1X7>5...(8)
1 Xg>32...(9)
1 Xg > 46...(10)
1 X130 >87...(11)
1 X1 >107...(12)
1 X1 > 49...(13)
1 x13>16...(14)
1y;+1y,+1ys+1y,<4000000 ... (15)
-(63.7 X1 + 63.7 Xp + 63.7 X3 + 63.7 X4 + 63.7 X5 + 63.7 Xg + 90 X7 + 70.7 Xg + 96 Xg +
96 X190 + 96 X131 + 65 X1 + 3 Xy3) +897.45 y; + 9555 y, + 926.35 y; + 942.84
y4>0...(16)
192 X3 + 192 X5 + 192 X3 + 192 X4 + 192 X5 + 192 X + 50 X7 + 50 Xg + 170 Xg + 170 X1
+ 170 x11 + 100 x12 <1800000 ... (17)
30 Xg + 10 Xg + 10 X309 + 10 X113 + 7.5 X13 <840000 ... (18)
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280 Xg + 280 X309 + 280 X117 21600000 ... (19)
140 xg + 140 X390 + 140 X311 1263000 ... (20)
40 Xg + 40 X130 + 40 X117 30000000 ... (21)
140 x12 <12300000 ... (22)
0.5 %7+ 0.4 Xg + 0.4 X130 + 0.4 X171 £160000 ... (23)
5X1+5Xo+5X3+5Xs+5X%5+5 Xg + 2.5 X3 <1500000 ... (24)
2X1+2X+2X3+2 X4+ 2 X5+ 2 X+ 10 Xg + 20 X133 240000 ... (25)
15 x7 <180000 ... (26)
154 x13<15000 ... (27)
175X, + 175X, + 175 X3 + 17.5 X4 + 17.5 X5 + 17.5 X5 +125 X7 + 160 xg <1740000
...(28)
15 x7 210000 ... (29)
10 X33 < 84000 ... (30)
30 X13 £25450 ... (31)
35X +35X%X,+35 X3+ 35X, +3.5Xs5+ 3.5 X5 +14 X1, <64457 ... (32)
4.6 X12 + 24 X13<67700 ... (33)
X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,X12,X13,Y1,Y2,Y3,Y4>0 ... (34)
aal] gagaud) Ja 8-3
M) uobul Jlaricd a8 (34-1 c¥alall) odlef c¥falaall B miagall Guasdl i) 3 5ady) Jad
Jall @il Jdo Jganlly gisal¥) Ja B Saeluall WINQSB Jaladl gealisl) Jlaxivdy ¢(soesl)
0l Al Jualdil) g Al Clagl) A1 Loy (aldldl g (8) Jo¥) (oeuisll Jgandl A LaS 3 jalad) dipaal)
:‘;5‘2153 cJ\fﬂ\ Gl jaitia
Uil 73l Cian Ay Laldd) Lisand) JiaY) Jad) il gda gy (8) Jgaad

Solution Unit Cost or Total Reduced Basis Allowable Allowable
"e"anahle Value Profit cfj) Contribution Cost Status Hin. cfj) Hax. cfj)
Xl 56855040 | 174,416.0000 991,642 .900.0000 0 basic 174.416.0000  224,303.3000

X2 5200000  174.416.0000  90,696.320.0000
X3 240.0000  174.416.0000  41.859.840.0000 H
X 8.5000 174 416.0000 ~ 1.462,536.0000 basic H
X5 16.0000 | 174,416.0000 = 2,790,656.0000 basic H 174 416.0000
Xb 195000 174, 416.0000  3.40,112.0000 basic H 174.416.0000

0 basic H 174.415.0000

0

0

0

0 .
X7 5.0000 174, 418.0000  872,030.0000 0 basic H 212,89.4000

0

0

0

0

0

174.416.0000
174,416.0000

basic

10,161.3000 | 174.507.0000 ' 1.773.219,000.0000 basic 1615155000  318,703.1000

= =] =] =
HEEEBEEREEREEEREEEE
>
==

X 46.0000 140,723.0000  6.473.258.0000 basic H 238.094.3000
X10 87.0000 140,723.0000 =~ 12.242.900.0000 basic H 238,094.3000
XN 107.0000 | 140,723.0000 15,057 360.0000 basic H 238,094.3000
X12 49.0000 149,900.0000 = 7,345,100.0000 basic H 158,355.1000
X13 97.4026 196,668.0000 ~ 15,259,870.0000 0 basic 6.436.4220 M
1 " 0 -1,973,500.0000 0 -48,044.7100 at bound H -1,925,455.0000
5] 2 1.212.7190 | -2.050,000.0000 -2.486.073,000.0000 0 basic  -2,066.751.0000 -1.813.148.0000
16| 3 0 -2.009.200.0000 0 -21.740.6100 at bound H -1.987 459.0000
7| v 0 -2,029,500.0000 0 -6,661.6380 at bound -H -2,022,838.0000
] Objective  Function [Max ) = 476,269,200.0000 [Mote: Alternate Solution Existsll)
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 Solinid| i 9-3
S AN zLY) Bla o) S 13 476,269,200 A ciagl Ala dad o ) jedy(8)J gl

Joaall clagles ad] i (e cddmanl) ZUIY) Al okl Jla 2 L2 476,269,200 A Lghidas
1k LS (8)
pa B Auaal) zldy) Ladd Y ) AN o) ouds (Solution Value) Gl ssead) JSA e @
s i gilad) (aala Bala £l pid Sl ) AN Lady (Agalae ) gl Aadd Ailas A (X) cladial)

(Oh 0) 051 )d ase & Laiall 31 e ol gilud) Gala o) il Lial) 4ast)

(0h 1,212.719) o Ll A1 jla) sl gilaad) Gl g il Lial) dsagl

(Oh 0) 051 5 ase & Laiall ) ) el gdlead) (aala o) pid Lial) dast)

(b 0) o581 4 ase & Laiall (o gl ghlead) (il o) pid Lial) 4asl)
L) 48 1A @) gt gl G Agstiaall 3oL ke Gau(Reduced Cost) gudbad) 35anll @
10 Gty Jgaadl (a9 dpsbaad ) ptiia Lgdaad

Gl pttia ddaa (ha (S0 U2 48,044.71 ) o (43S Jali) daly ) 3345 qullaly (yy) el
Jall dtial o il ¢ ga Jal) Jgan (b
Gl 1 piia ddaa (e oSaid U 21,740.61 S8 o (ASES Julit) daly )l 53l qullaty (y3) siial)
Jall dtial o il ¢ ga Jal) Jgan
Gl 1 i ddea (e ¢Sl Ui 6,661,638 J3Y1 o (AdhlS Julk) daly ) Baly) ity (y,) el
Jadl dtial o il ¢ ga Jal) Jgan (b
Coamal) cingl) ANy @ e cidlalaa ol S8V 2l Jiay(Allowable Min. C(j)) calil 2geal) o
sk WS A g e Jial Jal) g gt

S 174,416 & (X1) sitial) Al 43 7 gacsal) ) 2ad)

(X2, X3, Xa, X5, X6, X7, X9, X10, X12, Y14, Y16, Y17 ) )3l (1o S Aafil 43 € gacsal) () 2
(Aalld) asl) o Algd ¥ L ) Jei ) Sy sT) M- (2

A2 161,515.5 8 (Xg) stiall daill 4 7 gansal) oY) aal)

2 6,436.422 $8(X13) iiall dal 4 7 pansall oY) 2ad)

K4 -2,056,751 54 (ys) eiial) bl 43 £ gaual) (s 22}

z sanual) Ciagl) s ol yitia calas ol e ¥ aal) Jiay (Allowable Min. C(j)) amlill 35l o
seb LaS (Sl Jadl g Lgd

J3224,303.3 5 (Xq) ssiiall Aaill 43 7 gacsal) oY) 2ad)

2 174,416 38 ( X2,X3,X4,X5,Xp ) <l siciall (a JS Aafil 43 ¢ paceal) oY) 2l

M 212,989.4 54 (X7) ssidall el 4y 7 gacsal) oY) 2ad)

i3 318,703.1 52 (Xg) saiial) dagll 4 7 gareall oY) sl

JH23238,094.3 58 ( Xo,X10,X11 ) Sl iiall (o JS Aal ) 7 ganuall oY) 2al)

M2 158,355.1 8 (X1p) ssichal) daghl 4 7 sacsall oV aad)

(sl adil) e AilgS Y e ) Jasdl ) Sy 5T) (g M 98 (Xp5) sitial) Al 44 7 sauall o) aal)

2 -1,925,455 58 (Y1) sidial) daghl 4 7 sacsall oY) aad)

M3 -1,891,148 5 (y,) iiall Aaihl 4y ¢ sacsal) oY) aal)

M2 -1,987,459 58 (y3)sskial) dashl 4 7 samsal) oY) 2ad)

JH23-1,022,838 5 (ys) siiall el 4y ¢ sacsal) oY) aal)

(Cj) iagdl A3 cBlalae ph i kS o1 Laod Al Jola (B (gl g el ) B (pa BaIAN) ALy
Cijgad ol La) cia) Jad) Jgan Aug all) dli 8l Lgd 7 samadl oW AaY) aad) 4 oda o
Sad) dsaa ) AT st Jiaa) g (Aadl Jad) et calbaid g gaad) 28

1254800 Aaldl) Jualiil) (9) AN sl JEaY) Jadl Jg2a g
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glelels[laf oS

-
-y

ey
M

iy Y
()

ey
(L]

iy Y
i [=r]

iy
[==]

-
w

L [0 Q) (I [P [ (D [P | (D [P | D (P
P | =t | [ (G0 = [ [T | e | | P [k | D

i Left Hand Right Hand Slack Shadow Allowable Allowable
| Constraint : Side Direction Side or Surplus Price Min. RHS Max. RHS

] 5.685.5040 = 109.0000 5.576.5040 1] -M 5.685.5040
cz2 520.0000 >= 520.0000 1] 1] 1] 6.096.5040
C3 240.0000 >= 240.0000 1] 1] 1] 5.816.5040
C4 8.5000 = 8.5000 1] 1] 1] 5.585.0040
Ch 16.0000 >= 16.0000 1] 1] 1] 5.592.5040
Ck 19.5000 >= 19.5000 1] 1] 1] 5.596.0040
C7 5.0000 >= 5.0000 1] -38.571.4500 1] 12.,000.0000
ca 10.161.3000 = 32.0000 10.129.3000 1] -M 10.161.3000
ca 46.0000 >= 46.0000 1] -97.371.3400 1] 6.164.7780

(1] 87.0000 >= 87.0000 1] -97.371.3400 1] 6.205.7780

ci1 107.0000 »= 107.0000 1] -97.371.3400 1] 6.225.7780

c12 49.0000 >= 49.0000 1] -8.455.1210 1] 3.435.5850

cC13 97.4026 = 16.0000 81.4026 1] -M 97.4026

cCl4 1.212.7150 <= 4.000,000.0000 3.998.787.0000 1] 1.212.7500 M

C15 -0.1094 >= 1] 1] -2,145 4740  -1.158.753.0000 3.820.841.000.000

Cl16 1.800,000.0000 <= 1.800,000.0000 1] 188.9934 759,807 _8000 3.988.157.0000

c17 307.969.7000 <= §40.000.0000 532.030_4000 1] 307.969.6000 M

c18 67.200.0000 <= 21.600.000.0000  21.532.800.0000 1] 67.200.0000 M

c19 33,600.0000 <= 1.263,000.0000 1.229,400.0000 1] 33.600.0000 M

C20 9.600.0000 <= 30.000.000.0000  29.990.400.0000 1] 9.600.0000 M

c21 6.860.0000 <= 12,300.000.0000  12.293.140.0000 1] 6.860.0000 M

c22 93.5000 <= 160,000.0000 159,901._5000 1] 98.5000 M

C23 57.850.7800 <= 1.500,000.0000 1.442.,149.0000 1] 57.850.7500 M

c24 116.540.1000 <= 240.000.0000 123.459.5000 1] 116.540.1000 M

C25 75.0000 <= 180,000.0000 179.925.0000 1] 75.0000 M

C26 15.000.0000 <= 15,000.0000 1] 975.5297 2.464_0000 130.643.3000

C27 1.740.000.0000 <= 1.740.000.0000 1] 83.5772 165.473.5000 3.764.539.0000

cC28 75.0000 <= 210.000.0000 209.925.0000 1] 75.0000 M

C29 974.0259 <= §4,000.0000 83.025.9800 1] 974.0234 M

C30 2.922. 0780 <= 25.450.0000 22.527.9200 1] 2.922. 0780 M

C3 23.399.2600 <= 64.457.0000 41.057.7300 1] 23.399.2700 M

C3z2 2,651.2620 €= 67,700.0000 65,048.7400 1] 2,651.2620 M

MGSJAS;J\ 398 daldl) Jaldi e g3 (9) J gl

1AV (13)J 92l Baas ) iy gina e glaa ab esda 65 (1Sa g

sl ad il die Cpuaaldl JaY) Jall dpulua Jilai mua g (Shadow Price) gabwdl dgand)
1A g AUiall dalial)

c1,c2,Cc3,C4,C5,C6,C8,C13,C14,C17 ,C18 ,C19 ,C20 ,C21 ,C22 ) 25l &) -
9 3305 o iy e o L JBI el ad (32,C23 ,C24 ,C25 ,C28 ,C29 ,C30,C31,C
Wil A dad e s Y Aald) o) sal) Gl

el e sl gl o qllal) B 3al 5 JS O ) (-38,571.45) s& 4 JBY s 4aB(C7) 28 -
.43 (38,571.45) W )aka JiaY) Jal) Ciar Al (B (el Gup (Jaea p Agadd)

g ol e qllall A Bal) IS a1 g (-97,371.34) s (C9, C10, C11) 358l B pu -
L3 (97,371.34) W laka JiaY) Jad) Caan Adfa B (lall Coany (dalaa) ABSy ja gu) Cilaia (g
giial) (e dalg Gl Ao qtlal) B3G5 IS o)) (g) (8,455.121-) sa 4d JBY jaw dad(C12) 1Y -
L (8,455.121) W )aka JiaY) Jal) Cian Al B el ooy (A agu)

ilall (e Baaly Baag 3L JSI O G Vg (2,145.474-) & 4 JBY jaw 4aB(C15) w8 -
SSUG ) Gag Sl (2,145.474) Wi JiaY) Jadl i Ao A lali cam ¢ 5 B8 el
Sl 13 B Sl &igan ade Glada g Clalrall B aSUl) ase Al dadlaa a3 il )38

B (B g 1400 Y) Balall (e dalg (s B3l () (188.9934) 52 4 JBI i 4aB(C16) 281 -
L2 (188.9934) W ik (JlaY) Jal cisa Al

B3l B age 11405Y) Balad) (e 2al g Ol 3345 (g1 (975.5297) 52 4 JBII jaw dad (C26) 238 -
3 (975.5297) W i JlaY) Jal) s Al

Bl o agea 2140 6Y) Balall (e 2al g Gl 3305 61 (38.5772) 32 4 JBY e dad (C27) 18N -
2 (38.5772) W )aka JidY) Jad) chaa A1
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.aSladl gas wili 10-3
Jalad a3 d g L) gie al) o8 i Aall B ) gemy BaSga b cliigilud) (aala (e 4 Y Balal) ()
e 9 12 B S candy 80 Y L o< Al e A LS galie ) bl z3sadY) Ja 8 Al oda
LAl ) CEN 3 gand) B (7)) JiaY) Jad) Jan B Badl Laly (JiaY) Jal) o Jganll 5aS5a 4l o8
e JiaY) Jall e % Y Jased) i) 13 O phual) (g sbess 9 uS) ul s (-0.0161) $2 (C15)
2 CBlalaall 393 g gy ccilalrall ad Al 4l () dis Al gililll sda o)) Ao Ja O8I (addl) o2
o Claleal) addl Juaad A1) Al gdad) Gl i) Gus 38l 385 ate AlSEa ey 38 A8l B 3l
O SUL paall ey ¢(violation of constraint ) & digiil cavw Le 138 9 (08l 138 (e 3aS5al)
W lia 3olud e Ju Ay (-2,092.268) s (7) 4mdi Jeall B (C15) Ll JBY e
LY ¢ Lay Alad) o2 (g (Bl dalial) 3 ) gal) dad B Lakh Banl g Bang ydS Jilha Lo (2,092.268)
OSang el giliad) (aalal A gY) Balad) (e 538 sall culiaSlly Jiati dalial) 3 gal) B ¢ 5fsil A8 ga
P RV ER P
: (SIS Aalily) Aodl) s aalal) (e Ll pd oy AN SlaS ad (g gl ahy -
-(63.7 X1 + 63.7 Xo + 63.7 X3 + 63.7 X4 + 63.7 X5+ 63.7 Xg + 90 X7 + 70.7 Xg + 96 Xg +
96 X109 + 96 X11 + 65 X12 + 3 X13) 1930 (0) + 975 (0) + 955 (0) + 970 (1194.591)>0
=-(63.7 X1 + 63.7 Xz + 63.7 X3 + 63.7 X4 + 63.7 X5 + 63.7 Xg + 90 X7 + 70.7 Xg + 96 Xg +
96 X10 + 96 X371 + 65 X312 + 3 X13) +1158753.27>0

;i lledly Al G g
63.7 X1 + 63.7 Xo + 63.7 X3+ 63.7 X4 + 63.7 X5 + 63.7 Xg + 90 X7 + 70.7 Xg + 96 Xg + 96
X10 + 96 X117 + 65 X120 + 3 X13) -1158753.27<0

(i Cpdhll (1158753.27) déla) sis
63.7 X1 + 63.7 Xp + 63.7 X3 + 63.7 X4 + 63.7 X5 + 63.7 Xg + 90 X7 + 70.7 Xg + 96 Xg + 96
X10 + 96 X171 + 65 X312 + 3 X13) <1158753.27
Ao 5 ccilatiall dolial 1A fia g8 1 g al 8 sLSIL S jall Glaalall d3aS Jiay 1158753.27 L)aall
Al 942.84 (I 970 (e Al ddigia b La (o bl (Ladall g2 sll) (laalal) BeliS o) Gl sid)
1AV Ao gal) Apbaaad) dland) 8 LaS 38 pall laalad) (e Ay gllaal) dpasl) ¢ oS
(i siladl Gaala 58 5)=(plaalal) 3oLiS) ¥ (Ladal) g o dlai gilud) (aala 434S
=(942.84)*( 1194.591)
=1126308.17844 al & sk
10153 80 Aaliall 3 ) gall B L i Saal) Cilaa gl) a3e ilaad g
1158753.27-1126308.17844 =32445.09156
Lalys cal £ 5LS (32445.09156) Mhay S jall paalal) Babe d3aS (B (@A) & gaa (Saall (e ) 6
Al £ gara (oS ) Saall e gl Ul (2092.268) Boled kit Baalg Bas gl Lgualidl) casud
sdolad clibl) 38U ade Lguaud Al AS i)
32445.09156*2092.268 = 67883826.82805808 Ji
b LaS (537921100) ¢« Uss (470037273.1719419) 0585 & gl ) Maa) o
537921100-67883826.82805808 =470037273.1719419
Lo il B Al Clail) ool Lgtiatles g BaSigall e adl) il gl aSUil) 3 g puda callaly La 138
el gl 1 Juebadf 11-3
@ie Y] i) 7 sal¥) ch A e ¢) ja) a8 &L ane Dla A i) 735 (e @8I Jal e
AV BA 8 LaS (Gpand) Jadd) 73 gadY
O @dsiall (e (537,921,100) L) Mlea) cils gabie¥) il zisaldl JLaY) Jal) 2 o
s sml (2 (470,037,273.172) I Juall L) e BS5al) 18 (AN S Al Al o2 (o Ll
REOEN]
08 Lgdalidd) axe Glada JiBal 85 (476,269,200) TN Man) Glé mand) JiaY) Jal) b Lay
AN ¢ gl B opliy al Cpuaal) 3 gad¥) (Y daidll oda
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LaS (14.44% ) 3 ledd) L 095 AN £ gl BaS3all s )yl die calie) JiaY) Jad) 2 o

sAplaal) Adad) 3

537921100-470037273.172 _
gospryi - O ; - g

gie) zigal) Azl Y e dadgiall LY M) el A 8 Guasd) JiaY) Jad) Laiy

shlaal) Alaadl o Jadd (12,9496 ) 01955 28 giall

537921100-476269200 =0.129
476269200
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i (2092.268) (s kess A JBI jan (i g (il & 5LiS) Slaa g
Aanl) Lagiall (bl Aaii Baal g Baa gl s ) gl ade Gl Guand) JiaY) Jadl B Lads
b L ¥ | .4
1AV W s (S Eaad) 138 DA (e Ll Juagill a3 A clalifin) aal o)
Cllalaa A S gl oy 13 Aulua Gy Ui ¢ Lalie ) Adadl) Al A Jad) @il el L]
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S Jal) A dgala 2929 2o gadVlg BaShe o ad agag
Balal cuil gl dpud B3 die Aalie) Auadll dga ) Zigadl a8 A gl Eigaa il cadi 2
Lagial) il g Ay gllaal) cilasl) LAY Ao DU Aladl) Balall 58 55 (lualll cupad Sl 5 L giladd) aala
Aol A S gaa it g AlShal) clily 8 sl ase cla dadlaa B Lgiallad duaal)
pi A gana (rand Ll da ja el aie il pdl) Al S o LP (8 (% 14.44) add) dd 315 3
dpuly LP b 41 hbidl gl o8 gl hla GalAD) oIS gpanll JLY) Jall b Laby sl
AN GaSgall & Aalral) asll Al gdall il padl) die il A L0l o) st Gleda e (%12.94)
Basipe b g A4l b clily aga g Mo Apbal) Ay ) JSLia (8 (R.O) Linasl) Lt Gukily s
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Abstracts:

The purpose of this paper is applying the robustness in Linear
programming(LP) to get rid of uncertainty problem in constraint parameters,
and find the robust optimal solution, to maximize the profits of the general
productive company of vegetable oils for the year 2019, through the modify on
mathematical model of linear programming when some parameters of the model
have uncertain values, and being processed it using robust counterpart of linear
programming to get robust results from the random changes that happen in
uncertain values of the problem, assuming these values belong to the uncertainty
set, and selecting the values that cause the worst results and to depend build a
robust linear model on it ,and then comparing between robust optimal results
with usual optimal results.

In this paper has been reached to the most important results, it is possible that
a simple neglecting of uncertainty in the parameters values causes decrease in
profits, so in case increase the percentage of impurities in raw materials to the
maximum of their expected cases, caused a decrease in the concentration of active
substance needed to production planned amount, that make decreases production
and therefore reducing of revenue the value of (67,883,826.8281) 1QD per year
from the expected profit, as that total of expected profit is (537,921,100) 1QD, and
when this value decreases because the values change randomly, the profits are
(470,037,273.172) 1QD in the worst expected cases. While when robust model was
applied, the total profit was (476,269,200) I1QD. In contrast ensures that this value
is not decreases at any random change to the value was happened, because the
robust model was built in its worst-case expected. Also it is possible guarantee
that any violation of the constraint was avoided in the event of random variations
that obtain in uncertainty parameter value when applying robust style.

Keywords: linear programming, Robust programming, Robust optimization,
uncertainty, violation of constraints.

479


mailto:dr_marwan2012@yahoo.com
mailto:fatima1994abdulemam@gmail.com
mailto:fatima1994abdulemam@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

