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WDS Water Distribution System slaall aygi allas
WDN Water Distribution Network olaal) ays A4S
AMPL Mathematical Programming Aadadll daa ) 4ad
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IEEE Institute of Electrical and Electronic LSl diga gae
Engineers L
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1. Optimal Scheduling of Water Distribution Systems®
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2. Mathematical Program Management in Water Distribution Systems?
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3. Using the Operation Research Methods to Address Distribution Tasks a
City Logistics Scale®
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4. Distribution Systems with Efficient Placement and Control of Pressure
Reducing Valves Using Soft Computing Techniques®
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5. History of Optimization in Water Distribution System Analysis®
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7. Operations Research Practical Introduction®
i Jee (PIA (e Lalal) Sl Mas) 6 28l CallaY) aladid e duhall a5
e oskally Aliall ¢l Zualal) Lliaall Boaa Lasdy dabia) & 3ail) ads DA (e adiiag 59520
Lahall st un lbleall Eigay ] din a6 Cilinkiiy dsgaae Lall Sl aladiul
el Jelaldl alag) o5 298l aiiag pe ddlide - ilad Jacs ddbide Y law 8 JSLEA) apaany
Joda sladV 2Dl sl dadasl maliall J89% (s2n (o8 (oda) Jsaill Luhll oapeiosi
Clalll 138 et i 7 dgaill Wl Cadal alasiod Lahall calsli LS ccillanll Gigay 3l
Bpanl) sl Aall Ly JSgl) b Lemad gisee 3l Sl (e (DleVy zagell (Kb aiaa,
al) a0 il (S U8 5 7 2eill s 3ty EDLAAAS il Ayl Jlaal) 3 g
AMPL alasid SV dadsatll il G (g Lastlaall ZAY) 5lE aracat Jlaall acs G
- Windows Jull dalail 8 jisie a9 dushy satan dady daalyl) dnayull z3gai 431 oy

8. Pham Duck Dai (2016) Optimization Approaches for Planning and
Operation of Large-scale Water Distribution Networks. PhD thesis’

s mgie il Jslal) e Jpeanll 3 4l ) dladiad e Al a5
Al zrgies hbaill 2easll mgiall asind g elad) ayss Al 5l Cilaliaal) Jlae b
il Jslall e Jganll - 3laill d2lua o il 3 Gandl mllial 5alina) il g llal)
sbaall i SISl il QY e Jseanlly daball saeie Jaill zisais Sl zisa Jio
e B Qi g5 Las oluall Jail CadlSs Juling Jagicall eanty cASual 8eUS (s Las
RS ECH P PRS-
9. David MacDonald (2020) Natural Language Production as A Process of
Decision Making Under Constrain. PhD thesis®
doshia adina Hlsa A 5 adine deli asag Dadl o Cadll Al a8
@_}A\ axdiul g Hhall Zia (e 83 298 dgag s o TS Cileaws §all 3l < Calyhal) Ay
BalaaY) (sSiy mensall LAl piay oadiaall leall dueal G ladl)l gl o Jdeasl)

! Michael W.Carter, Camille.C; (2019). Operations Research A Practical Introduction.
CRC Press. USA.

2 Pham Duc Dai :.(2016) Optimization Approaches for Planning and Operation of Large-
scale Water Distribution Networks. PhD thesis ,Thuyloi University Research gate.

* David MacDonald ;. (2020) Natural language production as a process of decision making
under constraint. PhD thesis Cambridge, United States Research gate.

J



DA Jea 358 dga 5 dB A Gl Galy (cwagall DLl Me acd Laad) e Gl Alal
AL Gl aciadl g el Jolil) (g 5001 e 35a)
10. ALFRED ASASE, (2011), THE TRANSPORTATION PROBLEM CASE STUDY:

(GUINESS GHANA LIMITED), Master degree’

o A delia b JE) zise Pl e Bl ulla) plaiad e Aul a5

Janey sl zgiall aasiady canlall aly slasialy Jaill adlSs (81 e Joemall Lle a1

ClaeS Jad 4l B e Jpand) 8 a2 3gai Aues) Gl mllial salinaly Allall s
¢ Gualad) maly alatial adag zisar dee 5 A Pl pdl) ol

11. Transshipment Problem in Supply Chain System Case Study: Jaen oI’

S O e Dlsall galall jsill gag Jall 2l e dReaie Ay Aag Y o3a P
zisan Jall Aie e il DA e Janll o clllial) (e Ba0aae Cile gana dnlil AT
S Caliat Cua Jaal) Jall AKELT alaia) sag o) Bale) AKaa iy g cdakadl) daa )
S Ll Sa dea o Bale] Aia (¢l o () Cileagind) Jia pllse Glual il salel
2l She (e gl (355 agnsis Gasadly (Al falel ASAe Ghety IS0 i A
Ahe Jaa¥) Gaall (gl o ing 3830 (alisia¥y adasnsy Lalis A3 (g 52sal) dgagl)
Blehe ae Cliadll Llleal) callSall Moy G SV Jaill blads aaad DA (e gl sale
Caagll IS5 A58 e lgbaaTy uals ) ) aladialy dag ylY) sty calllly (iayel) 258
il Glilee ) Laiall (e adliadl Jis 485 i g8 daall (ye
12. A Minimal Spanning Tree Approach of Solving a Transportation
Problem’
Qi b gy e s o olil) gilge b 28leSl) S Jeass e dadl) S,
i) P (e ddlida adlga Bae G AilyeSl COLKH DA (e 48l ,e)) dalall Ja ol
Baliaa¥) . AT M ole pe 48l ygs A8 iy agis Al QoS gkl s 8 5iaal) 5al
ol S A a8 Ayl ellial z 3sailly i) dushall mllal

! ALFRED ASASE:;.(2011), THE TRANSPORTATION PROBLEM CASE STUDY :
(GUINESS GHANA LIMITED) ,Master degree, FACULTY OF PHYSICAL SCIENCE,
KUMASI

2Amma Achiaa;. (2011). Transshipment problem in Supply Chain System Case Study:
Juaben OIL. A thesis. Institute of Distance Learning.

% LAKPAN,N.P :. (2017). A Minimum Spanning Tree Approach of Solving A
transportation Problem. 1JMSI . Science Direct.

S



13. Minimum Cost Network Flows Problems Algorithms and Software®
GQISAl Jaly sbuadl e (gl Jlm) daam JSUWll (e 230 anadly dubhall ag8 Cus
Eilagbadl Jakis olaall s 53] b Hiall Jolall e Jpemnlly SAT ) 0lSa o \gllasily
Bylal Caallig wuﬂ\km)md\)sgﬂ@wd& P e olaall Ji JSUe o o Sus
Kladl o ge Yl dall e Jsaanlly Glad daayy Sypem 3 ASEL gy & cilSaal)
JSlie Ja Zalal) Calall zealyy plasicd ga sliall jalasy allal) (Sl s e sl

il Jlall eyl 3 2aSl) Gl
14. Mathematical Models for the Best Water Usage Strategy’

Opall 8 Eaal ol jilias by Ofialdl ash Gus Guall Jlo duball 038 g

die dugiall shlial o Luhall sy 2y dadad) sbaall (o Cilabalial) 8 Gaiilly aslsi oSl

Aol Anaydl Bypea b AL A2l Zuhal asB 20d ae Lo Adledlly Lde) oluall

aladll bl e gaadl awd el slie dulan e degiiadl sluddl gl el CalaaY) sadeie
hiall Jolal) 2yl el alasiody dalSs i,

15. Water Distribution System of Santa Maria City, Colombia®

ASd e buds€ 8 Lyle el Anae Je duhall agiig bl zmgiall Auhall zgia

sty Auall g8 Cum L A0e) ol yleas dass Lgisetly Adad olial) 53 ey Al i olsal

Lyl mllal ) aa) olall Jii Jaghad DA e Slesl EDB 2 dabidl jaliadd) (s ol
- adail cilaae PAA (e obiall (o Gaiil] (miged

16. Water Resources Management in Egypt4

P G e (Bolaall palas duhay ALl mei Wl Auhall 4 agie

e Adal) olaall i jr e Jll g8 e yiae adied G (SLAY) JS il

bl sloall 589 SLAN jaadll aag diw/Va Hlole 00,0 2y 53)ls ) sloall Auagaas

e G Labena 8 O 3 SLlad) sloe ) LYl LYY in Pt o

g lhd 2 diay cdplalad) paall paas lly yaall oloe dolas cllaae ) A8LaYL 4 /¥a

! Angelo SIF;. (2013). Minimum Cost Network Flows Problems Algorithms and Software.
Journal of Operations Research. SCIENCE DIRECT.

2 Zhe Ping Li, Jiegiong Hu & Fei zhao;. (2013). Mathematical Models for the Best Water
Usage Strategy. Journal of water. IEEE.

% Luis London, Johana Segrera & Margarita Jaramillo; (2017). Water Distribution System
of Santa Maria City, Colombia.. ELSEVIER.

* M.aashour, S.tattar, Y.M.Rafaat & M .N.Mohamed; (2009). Water Resources
Management in Egypt, Colombia. Journal of water. ELSEVIER.

d



) ALRYL dac bl cilaladi ¥y copdll slaad dilaYly SV Cuaill e del)l
Y 51 algiall slaal)l claeS o Ayl bl mlall aaly 4 adlall 4 gl cilalaay)
ool jalas 80L0) e 2y Lgale 2 ) cileUndll JST A 0el) oloal) (e cilaliiaY)

yaall slead Adall cillans dald
17. Operation Research and Decision Aid Mythologies in Traffic and

Transportation Management1

Gt Sl s 8 Jaal) oUdail A ahall 6 sl gt ) e Al 2 e
g L) aral il cdlly caly ally Gl Soall JaN A dae ol LUl (abat aly gyl
Alaly Lug sl o Acdiaall o) 8 A Lol 3l Jacy dag adtl) 8 alad) Cogl )
sk 8 A sl LaaglyiCall Jasn aly Q) 235 o Gkt DA (e Lgd Bl Jslal
g 5l e ) o U e DD Byl 2aalp 398 S5y U b A o
1aie baclasey i) Jolall alag) A4S Auhyally A dagyal) milill ol asdoiSall ol

() e Ja & )i
18. Optimization Techniques Used in Design and Operations of Water

Distribution networks: A Review and Comparative Study’

so—n (b oLl IS B ana il 8 ANl Al et e Aalall 2
eDlenll clalliie 4 ulil el WDN ajsill cul€al) dals slaall Ji (e tiall Calaad)
O Lk 358l slelya pe ddad of dodad daay Bgpem 8 JSLA) aiag e 2S5 J3L
bl mllal A anyall milal) aaly clobull dle s Jds 8 dall dae g age 2w A< G
Gron Lgial ol o) 4 ilall bl Gl aa -l 3851 8 4 0aSl Gl ) A
A elyeSl oDl A dar il Call & 5 50 e il cadl) i di s
ALy days Joda b 8 )l mlal Bl Jodadl e Jsand) e 5aléi )

! PHILIPPE L.TOINT; (2017). Operation Research and Decision Aid Mythologies in
Traffic and Transportation Management. Advanced Science Institutes Series. Springer.

2 Nagandu Balekelay & Solomon; (2017). Optimal scheduling of water Distribution
Systems. Journal of water. Elsevier.



phbia g @paally Sl gailly oball (Yoo ¥) Guall e dlae B4
sl Adptal (i

saill &bl 0p8 g Crgllaally lajabias Cua (e sliall @l Ay dubhall e Cagll
Cuesl) Al bl 4uhl Ldanl) claas ~Hhy Aol claloay) sl Jha LI LW
oo lalin¥) Ll e pabadl jae duhall dadia) mb sl Al gl aadiulg
L) il oy a8 Dbl cillaladall G dlail) clasa ) oladYly capdl) sl
"G B el sl jilas g B ) Jelall (Y 1Y) (AL se Lis- Y

zisad P e sbiall jsil) ASia dualyy (3 4l L) aladid Auhal) e gl
2l ol sl mgiall Auhall dmgie el Jolall o Jganlly ddlGl pégl Jail
o) ) 7 3908 Jie Ml ey (3l 4k 52l ) Al 7 d9aill o Al pally dlas ol
AU 5L dag ymall (SLaY) 8 Dgllaal) slaall S
il CLLA A B Aoast) cullu) aladiul 4dlad (Y1 V)salpdl) B -
"alaidy)

Jail) = 3gatg Aadadl) AnayllS Aaidall andlay 40eSl L] Alasinly Gaald) A6 Gua
& bl meiall axdialy hall AulaB] Clawiall Gae JSLad Bl Jelall slay) b
Mie aed) Ada JSLaall 3l dee 20€ b Aull sdlaal salinn) culSs dabal) dacl
L
) BalE B LAl aca alii gea ((YeNY)e B A se (Mee LS - VY
il a¥lal panae Ala

cilabaiall 8 el oold 8 giaaly )R aed alii jea Cupill 8 Aull cudld Can
5 ohlail) meidly beagl mgid) aaiials yilall VL) pane Al dul IS5 il

CusCl) ¢ cansCl Al i€ Cplalada ¢ (Guaally SIS sailly sl (Yo 0 ) piall 3 dilze Al
aalad) gy ¢ (Lfeal) Aagyhl il shu jalias wis b B Jolalle (Yo1Y) B ae Lo
4S5y

A0S ¢yl Al Lol Lescsally chhall 33 3 Al Culla) alasial 4dled (Y41 V)galsdl) s "
lad) LaalaBy aslell

Ol VLl pane Alls oY) 526 & A acs Al s ((Y0Y)e (Dla 0l e (GVse il
el el 5 EulaiV) aslall 34 ¢ yiicale Al



5 Slasall 53 3 hal) aes alis deal 8 dabal) mllal sslaly) G5 Alall duls ek
o i) SR MY dssgall il Gslatl) dseal
1 LAl MAT) A dsast cadlad) (Y01 )dlaad) mlla aaa ggiSa YT

LSy A Calgaly Ayl jailadll o gl o] Pl (e duball asE
zoli pan pase ma Gl Jelall ) Joeaslly zalall ol 488 ae Jidailly dshally Ledsls
DA o hlail) zgid) Aahall Cuexdind 3y duhall allal daiaall Jall 3ylag )l Sl
Jee soun b JSLaal (ailiad aad e cllaadlly colanlly A€aal) Jladl Jadl las)
Lyl pellial dalae ol culS i) it e Joumall 2uaSl) Callad) alasialy =3
N3  FCPRRVSR BV T W\ RECI [ R
rAddilad) clupal) Ao galaili-dl

ol Jolm Cage A Y1 s ALAD clabal) e g Al Al aagis
plaanly Al Jolall aladly (Guigall 88 joae A Alladl dulyas cydl) slie JSLie Chrag
Call sl JSLie Ball Gl gl 3 daladl cluhall o LAl Gl 2 3la (an
Aozl 3 Gea ol dlad) lahall o Ve Jally ACaAN laylai dgag (e Al IS Cilsliig
ool Gl e Les il slae Jlae (B Jlad IS5 LA 380 aed 8 dealuall ddee Jols
Jad el Jolall alas¥ Gael) Culli) zales Candagil @llyg il olie A ol (931 Jsla
adgied) clelpall dh b Luhal alglisn Cage sl LAl 30 acay cdl sl JSL
du (& e L) e olae Bykad JSI Oy oyl slid i)l Haadl) a9 Jaill (s dal
A5d ast Allge cpdll sl JSLaal Jglall alad) e 585 Auhall o)) LS. lgale Adadlaall agal)
— Al lon¥) Jolilae JaeY )l el ol cillilag aall Cipally ydll el
el 22U AN Jae [l CallSll (it Pla e cdl) sl ( pasall — dmas
dgeliall hldl syl ol elis) & augil) dl 3 ¢ call ey pugadl 58 jsal
g o e onall e Al ol llaadd slaily Jlalliaall 825 xe 48kl Jleal) sabg
Cipeally pall slae 455 dalg LAl 3ad (SLie 35as ge bl (3haliad sluall Jail dalss
Adhaa)) GlaaY) Ggaady ) duastll (Sl obull e SIS 5l cilliilad) sl

O ISR Y,






J ) Jadll

5L ) gaa g 4] gall o jlall
o gl






3

t4addall

Caagl) OS5 Yo ¥e Laliceall datll Cilaa) sl AMA) diaa¥l e Lgd opdll sl
deslid) saill ¥ anay Sl 35 po Aaliall laallly Aallal) Coll sle s b Geald
Ll ylsall Aedalhall ylal Lalils Hlsall daaganay pdll shie @l o alhall 35 as
Gl Al Ao Gusuall 38 jeme Jih )l bl JSUEe agag b B LAl Mo
Con Jall g5 (e 8l Al S daci coydll dadlaall sluall (e daliall Gl (aléasls
Clasl) el BLURN cliilae A& e adiad ) Gl shd )l aadl e
Lglhall Ll paa 8 Auhall 4ah Cigud Guagead) BUE jgaa B dpailll (Gafiail digllaal)
Jla b de) o Uadl sbaall JSLia (fin (Y] JSLaR (g0 Jath Copill datliall sbaall dlidional)
Al Bl Joladl slagly Losthall LSl i85 & Gusadl 38 jeaal LA M aea
bl JSLial) Ay I Al Lueal pasi g Al IS daglal Tl Lscsliall 40l (Ll
Cun paliadl Laganae Jb (8 Gugadl 38 Hoan daly pdll sl (o dusthaall Gl gl
S BLEYL o) sradsS Sdelen) dep ol sbue i G2 dLlall AN s
B saa Lgle el poans dlsall slaily (ISl sail) 3l ae iyl sbaa ddas Cllaas lany
Jh 8 daeiil) 5yllE Gs<al plal) Lgdaladay Gargad) 5 aglie) Jadadall (Jla L Gesgud)
On i) ol (e B LS s et Al Adlal) e liall (glalially saall o) L)
i G Gl slae el Ly Jagial) 5UE cilailaey oaall Copally Copdll ol 3555 DUa
o omsall 58 Aig) llhae EOB me Gusall B jsae Al Cpdl) ol andyl) acad)
Gl z3la alatialy LaeaYL duhall ety copall dallall sl jalaas duagaae Jb
Oe Bl g dacliall Dl i 8 AlSEe IS anln Al Bl Jelall alag) 4 4l
Gl Ao 2l JB 8 Ohall daie acag Jall CadlSs ydgg AL Jaghaaldl iy capdl) olae
gl by z 3l alasinl DB ey Abiedl Ll SlaliaVl gl Lseay Sl
3Shs ditsdl (8 Glo¥) ity pdll sl JSUie (e ae Jolaill LAl Jead) e
o daal s ol Aallall slaally Aehidal) cile Ul sael 3 cydl) slae Jlae 8 Aushl
220 Byl agilalbialy Gl JSLad) A e Zuhall Jaxd G )3l eacadall olu
Oe Al Aadi¥ly dacliall (Blalially dabudly dusSall mlladll 5 il alasiadl sl
DIy Ghlie s Lhad) ZEY) jalae e slall Jail oy @l 2 ) claas Dl

!Amman Ahmdi, Astkholder ;.(2020) based decision support system to manage water
resources, journal of hydrology volume 589, ELSEVIER.

Y



) olia asdlia V-

tlgale duulaal) & olial) Y- )

QlSad b gl Allg datiall sball daS G Gl (& lgdde aulad) ji olaall Cjang
D) Sl sl pllgind) il sebiy lole daulaall & A sball £0aS Gy ydll ol
Gllaae Jaly o 5 A sbaall £aeS Jadi Yy ¢ 'lalae dgag are ol Jlaed Alla b (5000
Oe dpiall obiall S G dlaae Jaly bl (o U ey JOl dae ey oz LY
e 3 ) pais S GAY) sl BaeS lgale Caliay Laify Jadl daaally ddalal) Sl
...... Giladpall Jet) i lgaylag zEY) clase Jals 2 ally Blualls Laldll Jley)
s bl AeS e Guaatll die lae) 8 AABY F ) cillae Jaly SW) 02 aneng (&
G sl Aladll Gylall sk b colpanill 2559 Baganall £kl Slsall Jla 5 . lgale sl
Latlll Gaaadl doglhall Glusll g Pla (e shall sasa (pead Jblly didd Gyl ol
slall CadlSs Jeat e 508 AN a2 (ol sl pll CadlSs 53L) pe. Al iceal
e e al) o 5l GGEN S o g ol 83l dai sl A (e BagRAal)
Cargll 138 ) Jguasll 2aY) dligha ol Bad lalad aiag DS (g iy iyl olaa S5
Vode sl oo Lain dlae Yo V0 ale d juas 4 alfie Sy julad olaall el sy das
o g B g 4l e gy el 28l SISl gaill dags Sl allal) 505 ae
Ll e il KA ol et )l Sl (B el ) slie lSuks Bagasall ouslly oyl
Aabiadl) duglal) ye sluddl cDlay e Anpidl HEY) ez o)) W g g)laall S8l
3ns pdad Aulealh dladll b Uadll et ol lgiplae pael Dlai clalaall 483 aacy
...... Balall g0 ccbdiinall (Gl Jie gl e alall o asSal) DLW clalanl)
A ) @il Gk e Dl (8 2y . al) liing drageed) Gliiall 3pag (&
D) Jdined ) 535 Lee Al 5L clalaal) oda Jand of s Gllgiuns JSI gaS 5
O g a1 a3 1Y ety Lt plang colalaall Ao Ailuall Jee g caladlall olaly day

Lol 6 S I aliny (Y01 £) colaall Algall Adayl) |
2D aoliang Li ,Suangyin Lu;.(2019)water quality monitoring and management ,Academic
press,SINCEDIRECT.

*Pingping Lue,Yutony Sun,Daniel Nover;.(2020),Historical basement and future
sustainability challenges of Egyptian water resources management ,Journal of cleaner
production 263, ELSEVIER.



ol o culan Al @lSall dals diy Dlaw) dadl clalaadl Llea el ol
Jomy (piblsall G 4 agh Jee 4l Copaty AWl COlagll Laall cDlgnl) basgia
b g dueyall gl ) esalll 090 AL Aalall Al Lagha e aghiliad clas
S 4ild Ll Lalas) 23 135 Dlagll sda CLES) Caemy us ASEN (e Bl (3lalial)
S 25 A Gl) sl e cBlagl) oda iy Cpiblsal) djear A1 B LaSH Bale]
oLl cllailae 3558 8 pdll slae e B Ay G lgde Lualaall aaeg oluall o)
Uil ) g olall (o B ey . (giaad) U] Aad (e SV ased) BLE jsas a2i3
G lae aSll il ARl g i)l I o)) Lae el Anaiil] Agllaall ilual) (3gan Al
ey 22 Niceal) Aaaiil) (i) (pe Gealed) Caagll dualig Yo ¥ Alieall duamll Calaa) gaeal
Ghliadl 3 Lalig 5aY) &) 4 csin Al salall sl e DU (gyel) Siaall s
gl gl

Al o Wilip lgale cuulaal) @ oluall dusal) JSLial) ¥ —)
Loy lgie dihsd) joladl e degene e 4l cpo 8 13 il G
JSLaall (V=) ady Jsand) a5 o) &) g Liagls ADle 4 Lo Lgiag dujlatll Jileasally
Ui U diagiasd) caall mamgy WS Al o layiliy lode Gaaladd)l e slaall dusl)
Slgllly ylaall g Ldeal) lioplall el Zigliie ol yfiady lgapend ey Bas e
s Ll Lk oy ) joimty pdl) slie Jlae (8 dlilall lS)all daliaY L A gal) ciledaiall
el st poadl paliall ol e AN paaT iy Bala g Glaglae ezl
Glad) e ) daliy il palas ) e llgiaall JSI AT pge e
s olad) o Jyemall sa5 Audd cDlaglly Cijey (535 olbiall i€ o (gaetll ALY
Gl o il e casSall @Dlgaal] s AL Gali Sl headl ALYl Ga 4ag
g pde daii Galie e haidU AdlaYL ¢ ledll DOl dadall dedl) s aae
Dl i giall sball 2aS oy 3] dad Ao 8 9y splaall aae ) dddy Cldlae
0o B8 ClaS iyt A Bl jaliadll e pdll dallall 421l sbuall 1Y) Al e iy «
33ag pdeg) 2L Gillase J3h Basagall LA G Copedt o) Aaalall ASual) Aaicoluall
¢ caladyall daadly Lilual)l Jlee! dags cllaaall Jals 28l 2aeSy datial sluadl Gelidl culalac

alEll KLY 5 Yo Y celanl 5 ddlal) 2iwill (6Kl lgal)

- ysagric Lalicaall Apamill yaja (Y4 VA) ¢ Basiall asY)

- alle bl (e Bl s i (Yo Y 0) ¢ aall Capall 5 capall el dacalall 3580 T
¢



el conlaall b obiall Luseual) JSLENI(Y = V) @ o8y Joaa

Lol 58 obuall A

Ay Ao il

lede cualaall 58 sleall Lusnal) JSLial)

ddagiual) lgaule e Ogmaldl) 43at) Aial) g4 2
alasl) ples danll 0 - Y e Jaal) Gpeall] Y
L@j UA:\S k"_a)\.AA} PUES Q‘Mj \s
% + 0 SDlgna) %) 284 Jb:ll 3ac |8 ‘f ):\3!53 BT / 5 9224 }i ddgma & U’—’)—Aﬁ} ¢
bl sl
sle dailia z ) dalSs elie e casSa aladna °
o [ RREY )f:: E\S_\...:J\ %) Q).aaj \%
Yo V,+
daina 2 Clelyd A
) b s EREIRERRE s
. clalaal)l S 5] 8 p2e q
(85 Al ad ) a5ke o) (el ) sl clas] Y
% o dble cldae] M)
% + o duday cilalac ] VY
el e —————
% o Ay b e Sy Cogthall e Ji /T Uil clalae] Y
% Y, dhgine pe cilalae] Y
e daiial) sluall el clilae]| Yo
% + <o il
},u'AA
. ekl clalae
Ay A6 g e & datial) olual) Ll cilalac] 1%
DY) e J—‘-’ ol ) il e o
a_\b.u; é‘: ):\313 L@J Qﬁ} 3l9nga
el iy ary b Clalaad) Bl acga A i) VY
ddgyma i - bl @l calygn - d.L.LmS\
Y% v, GlPAN e clbilead] YA
% v, AL Oilsie ey Jle Lrcal N4
y Gk ghlid) e oball aijgi aae| Yo
(o} o,
daosia
Yo in Al dapn Lra juulse] T
% + 0 Y A e ,ib g | il e qapes A<eall Liye chlaal]  YY
% Y, Liye ey 4040 508 Cluyes] YV
% ¥, QS 8 Admia Slupd] Y
% 9, )

IWAZLallal) sleal) A 1 jdeaal)




olall 8 alay g il L Baliadl 905 alsilly plliaally Ciliglly daesSal) EDliasll
lgiisal ks Ligils \gilaleay duadsl) cDlasl e laill Jee (38 (0685 oy algall 03¢l
Ll ) ALaYL 13 e st el Adlindl) Javal) ddabu il Gy 53 05 o e
e s Sdal)l Glilua — @lEaY) L) — daad)l dabes ) Sl cliby Guasn: )
M axe Al CBlagl dasd jiae sV clibiadl deabe (@&l - bl OS
aalg Ulal Gany Alsgan Hlad¥ly L8 3hel e Joand) agull 8 5V lall a2 CilelaY)
(W Aol agic CAESH S dledll ol G Gaapaed) e Sl e
: 28l lad WY -

gl padyl ellyy (alall S alaal) Gyl sbull 8 8l ggiage 330 A
G 3hall 83 ae oSly Lyl GLESY Allad Bieal g aacy (yall dallall oludll
Alead) saly dertivd) laeally liglelly Gl lead g lnY dam shal) ) CallSs
e ol oball jalias 8 Gaiill ciigll Guii B copdll dalliall sl e allal) 52l SIS
el e s ey s 50S Lobe plas Jiay olall (3 8 moal o8 38 oV
S Bl aae I ALYl hEll My eluall aoisis 2 e Galsisall dalg ) JSLal)
e el daii 5€ Sl Eagan ) pagll 1a (ool 3850 2Ll Jlea¥VL 38al) Gl
S el A e aal) slall A Koy Alaall aall Cupuilly sl 5gaY) o2 ig
Blgall e el Mlia STg slal) e 0dgh A Lo deid e Ua 52Ul i Yy L lgade il
auiS aclsly el Gagan b rags o Yol Liagay capnail) o 2all 850l e Byl
Leg Pla (e sbuall el daylAl) 5 il CLuaY) (Y2)) o8 Joasdl maagy 5 4be aall
5 a8 Laaled) (V) gLl ane ey oyl sbud JED ) Lgie gsicad) dsal)

Jadadsl)
oliall Gt il (Y—\) ?5; Joda

Lald b L3 b
Bysalall el )9yl Jaa¥) 82ly = :5)5ulall Lgie g siadl salall —
sl e RSl ane dai §ygulall dj;:"_al.i:bé O — .8)ygulall \;@_u goiadl saldl saga a2e —
Byguladl Jau) LAl aS)s -~ SN 8y gualal) Jand 068 (aleasl  —
2 a3 Le (jo daranald o3 Lo G A1 - Ol Jass Bygelal) Bale S yud -
Jlael daii 8yguladly ciliali Cigas — taSilly avauaill —Y
M\ ‘; GLLAT =

! Liuis godo ,Pere Emiliano;.(2021) Benchmarking empirical models for formation in
drinking water an application , journal of hydrology, SINCE DIRECT.

.k




JEATWAE R R

Oy DAKEL 3ol Al JhaY) e Lty Fgdlls HeusSl G gl 4l cpedll G
e cOlagll La ety dalall aladlly cBlasll Load qupeds Cigan ) 5355 3 il
Ahasialy ey Sl Jio Lalall alailly jaulsall C gl leansg padsal) O desi )
ol Gl o 2n5 ) dilasll (e elies LalSaly Tapl) sualua SLidly 5 A3l cBleasl
SIS sl (A dSLaa) a8l e Sljeall ety cpetl) 23e (V7)) o) sl miase
& Oslalall Ciny Ally oyl sbae (e 8Ll 2Ly s Jaudads (9 slal) lSud £LASY el
D2tz Lol Jlea¥) pasis 23l dee DA Ga i) sl Jgumsll Jlaall 128

@byl gole (Fo1) o8) Joaa

o) cupdl) Gigan calaad cpdil) Sal
P s
Ll e palgall S5 pae =
b Al Joua¥) Blelye 5 Sl b Janll 23 Basls
alsall e aiaall g pally Aol A Slag aladiil axe — neilgall CDlay

Ll aaliaes colada JSt -

CaSlly oLy Jyeal slele =
Ay Sluag pladiul —
LAl paleadly LaDE Jie - Dolpaally Jyidl) g owladll
Loyl uelss Jayy alSs) -
il Dl aladiud —

sl Joial) i) Jeua) g ls) -

Alally Sl epe = | gl el
3l Guall cibiial Sl das - Gl s
- Y] enll clgl -

Baall gl lasl -

Sl b Al Jea) g i) - Sl 8 g - KRR

4K paY) Digral) (uSigsS ASud : jaal)

'Neal AndrewBarton;.(2019). improving pipe failure predictions: Factors effecting pipe
failure in drinking water, water research journal volume 164 SINCE DIRECT.

\¢




bl sl Jlaa o dalgall quladl) Y-
ZPNPIPR R Sl

Cdall Ol Ay b ApsS Jou At (8 oyl slaad ALY slaal) il s e
Jsee Al LS B3 S Can L Aniliye Ol b oyl Banss Sy Alalade e 408
S AT ) ity oS 4 ISl Jsh 1S5 1908 ple anall b caSa sia 12500 sl

QA e Dlipmandly Clinad) 5738 DA apes JSE Sl 220 ) Cua 1940 bl (8
@y 1979 ale b daws (oule 8.11 ) 1960 & (isle 2.45 (e Sl 230 &g 0y pial
sbiall LS 8 2ad Gl Cipan ) 6ol Lae ol e alhall 5ol ) AslSall cabll 3
P gaill das pladl Qllall gl ) cpdl) Glasse (e datiall bl G G dai
Jshal 4l Cus 6296 ClKall & Copall das S8 daws alig slaall ALY IS 038 S,
oo g oo ) Nl b S8 g lsy) ) el ol My oS 6042 ) 1974 Lo il
Loty pdal) slae el 23 pdll sl Juagh dadd Bags Gauad (B 38 xag %86 L) oyl
das oS0y S oball e 38 Gllia Ji Y 4l & Dadaal) ACaA) oS8 ajill s [ 51 167
sba (0 Al asyf 51 400 i) sbia parads mual Gl Al b SISW) sall skl
e ¥ 4l Cum 80 138 e ST Gans 0 Jsm (b 20V Gllase o e )l eyl
Wil 5)2Y) Lgiag 8ol paall Ao Jouanll dal (o gt Ciny Al ClehaY) (e S
o Jypaall AGAN Jabs hgrall bava tcbpedll e CaES) ¢ dpadll Gl juan ¢ aUasll
Oo S 2l Guliy sball R el agral) (anids Glebea cuSit Oilgall Jhiad)
oba a2l ilad) ety L Slal) IRV maling ae Clisestl) dealye pa Ll i
iy Auld Dbl A Jli dedl) s3sa me dale dad ST e Jgeaally iyl
Dfinrg Aaxdll aadioadl Aolly aladiu) Jai s Lashll o) B (pe 335l Guld cilalae
Oray G L AaTiall sluad) lia (1o deanS 53 5al) sliall dagial) dpcill (Wlidl Hd5e 2 RWR
ISl (s g Claall 32L) (M) 635 Cus RWR dgal) faess ) sliall e 8l (aless
Dlgials 4 zyae Dlgind N TWA Gopabaall S GV malipd s 8 s 2o
ool o B Jag Il Sl N3 Ly prad) g slad) S 8 LSy 4y e g
el Guld Al o Jow cadiel Cung ccndl) sl o (S 03l Ciad Jare alajg
Beal S Gob e ey daiidl Glusll i WA e 4 2yl Sl ly)
oz Glaae e Aaiiall sbull A€ e Ally Adaal deedl byl il el

1 H. Alleger ;.(2000). Manual of Best Practice: Performance Indicators for Water Supply
Services, IWA Publishing, and London.

A



Lg SNy dngeall dahaal)l eldll Bgal alatie) DA e olll ueaticddl ) Jseasll
& Gl olie ASAl Jola dlaly pdll olae (e 8N ] 43)sS o dinre (8 deadiinudll
i LS Clalaal) 5618 48 je Lae Ligie (fipe 230 532 Bplas daalye ab s Jyw At
Aatiall sluall 4uasd Cle@ll 0 0.5% (N peldl) &8s duas Cus aShially ()58l GA (ulB
el pe V) clhne (o luldll 3855 o585 oluall Lulid) Alfise di Uil 5 LASlginalls
obd e Blaly Sy sball iy cillanall Cp asiall Gl A jpeal (383 48y ol
o Al Claaal) uaaty Algiad) Ligll Caald LS L olaall AL sl JalS oSl (gl
ool ) chalaedl Jlasad 3ok e desdieaal) sball clehall Cpanty culi Cun Jaaall Jiie
Bel 4 aal Cun L Cgieh (pae b e 50 (e ST calaally o e 50-15 (ya Lok
511996 e Ta alall DA 8 Yo Gsale 1.6 Y Lsil) daes Juay G LS @DlganY|
25l dakaial daclaia¥ly duaulall Cigylll slele pa e Jlshl AW clal) J<a o
Lgllaall slall Clus Sy aaall davgie hlie ) Ghlall aud Cus ) ol Cilalagy
Ghliall sball (o callall Y dodas HlSe pavadd ae e dalSe JS5 daluall Wk
A Cua hagrally il el clalae S O L eDlgaay) A glalially @Dlginy) davgic
Cua dahie (S (385 dum) oy Cu ddlaie 12-8 alog i 3halie ) dlawgiall lalial) s
ghlie ) davgiall glalidl adi gy . anall Aavgio L€ A 30 (e obuall (3355 2ay
Lllal) baal) e palae S g @ idia 1000-500 (3 g S il xe il Liabdia
Toas e dihie IS Qe ISaY
tobll) (3B (ulid Y -V -Y—)
) el L g8l e oY) aal) maaty Gl s)laY M) 5)aY] Culd Gus
18 8 sball AeS Gl Cus L lalia 4 delid) s Q) Caaia (e sbaal) @DlgaY oY
ol Jane paatl @y cuBigil) 13 8 DIl piniy G dopeiall sluall daeS yaatl i)
Ay 5 4 yacsd) Cileal jdie dupiall bl &S of 2006 e ang Cus SIKAL sl
oS DL€ 28 ) (535 Lae olaall AU SN Jay GhuS 35ag dadi )i Clijed dgas]
obaall Plgna Sl paanl Bpaall Grhall o Al @80 Gubd ey cpdll dadlall sluall (e
P e @lpadll (Sl aaaty o 68t Cus Glgall Gliasa oigal by & andiay 5 Jalll L)

! V.K. Kanakoudis and D.K. Tolikas;.(2001). The role of leaks and breaks in water
networks: technical and economical solutions, Journal of Water Supply: Research and
Technology-AQUA, 50, (2001) 301-311.

2 G. Kunkel:.(2003). Applying Worldwide Best Management Practices in Water Loss
Control, AWWA Water Loss Control Committee Report. Journal. AWWA, 95(2003) 65-
79.

ﬂ



5 Akl Lgrall aa) 5 AL Il Tl Jasgll Jals slead) (pe Al Clgea¥)
Q8 db 8 35l Jagall xadall (K81 20805 acsyl caalad) Sga) () ases s libal) Jls)
DU Baxsag dliag slaall 79 ally Jsaall sarse dilaial Alall eDlgaal) alaadl |
tepdd) olie Ciubial Y=Y —Y—)

Gt ety (Al et ) sball Slus )l sl Ciiealy duhall Culd Eus
o gLyl seal alatiud o Gt e sl Hsels 3ok e ABLES) S Gua (2]
oo cpeal) (Slaly lalacall Lol slaall 388l L) aal 55wl iad Cua el (RIS jgal
dgilaall dapdall CilSs RWR Ldgally Sl silad) o33) Gl sle qupeds Julisg <Dl
dar ali Gun Larally Y1 e sl dael sl Jeal cligeall aal e Jow dbad
o Al Ghaliall slaall g Jakiall cpent] eyl Sl & ClBa dee 3k oo AISE
Bl 5aL3 Gk Alandlly deluall sladd) (o (Ll el Jadyl Gun Gaclidll Ay dl
g o WS Aeadl) et ) ool sleall Apianl) 508l 5alyy Gus L oobuadl il daS) )
i b oSatl & dsalid) bgraall e Joeaall cliadly oSt 5 LAl sl dpS
Ghlall ) Jsashl Gl & baall sy Jeall Gbigins o Gliadl) @liyal bis
LS Jrmatll ji5e 8L () Sliad) dee b oSl aalusg Ll
rdauadl) GlE) paaty Jdla) ddaje ¥ -Y-)

g5 JS dulyy dexdiudll glel¥ly JIshY) o AN A€ pemny Jow Abde Culd
IS e ddbdd) o) b (s3es ilibd) Jalail g55 S e oyl daSy AU dnlinag
yanty gl ) 2Ly Glase e obiall J& cpandl glel) Jeadly W Sl e
& s oball e BN Hd5es Ll diladl 5303 Ly Sl Jlgkal uas ahall (3lalial
b g 2013 e e sl LW bl Jou At Creadial LKA 2aay Dlal
SV Iy L cliag Cua (GAY) Galeall (e daieadl) sluall ALY ALY aaen Jlasi
1l il Cua L faall agladl Nedll e degias ulil a5 2013 ale (e clul 40%
Baga o Jsaanll ) GlSual) s o) g obal) paba o 55 AT alae (e dxiias
i) e o100 U I Jaanl (40 259 A salall wilad) )y s Loluall dille
e Oy € IS W) Sl 3 of oSe Algiall Gl Jladind o ey Ledlaiad &
oy i SIGEN Bl M gl 053 Cuidalgal) dbjras K Al a1 o ) olaal) Baga
zohaly aibual JalSie maliyy dae 23 s cpdll obue e U 5005 ) (525 Lee laa S
Cos Kl Bl JlshY) e Jpmall paailly Pla¥) Ghlie b dlually dlegal) il
olia e B Jlin) Julis pe Sl el 5015 8 2B L) 058 ABLI cAeal) Joba 8 LS

Y.



Aiiad) 53Y) 40 Caals W Ay Jaly) Jaliiy pulaall (b @ilpeilly eusll Ao Gyl
1994 sle (e 18% sy iyl sbue z bl palias) ) @lld (ol iyl sbe (ya 8Ll anllad]
6l 10 (e il sl cllane palii ) o3l oluall e allall (miss) 2013 Hle )
Ail,eS dallall @lly b Lo 2 YY) (el e aall Guh ge 3IaY) Ceaty Call LS cillana
@) Sy 5 (M allail) AU 2alyy ) Cliay Cuas dilual) Jleels dirdally A5l Slsal)
e Ayl daphall e RWR (4 25%  8al) JSS ¥g0 gmle 107 oS IS dile
ouss Sl 8 bl g aally cpdll shie Jlae 8 Cilwdl diiaally daslill oyl
Baliyy Al Bl JIskal1 I Jseaglly coydl) olaa & B (ga aall oliall 2B S
oiedl Shde lae o am Jahas i 8 W) Qaasilly 2 UpY) 50055 copdll sl (e Siladl
zlat alic aal o g8 5 Al dla audlg Aalie DA (e daag & 3 Caagll I Jgumsll
oSl Ayl
P Ay sSl dadll padla - — Y-
cobaell ALY Gl (i (e aiaad) a8l Ay Jge ASde 3p2a5 )
otiall QI (3aan cSads i — Y
Byaiess dday aailly Pla¥ly milill andiy pasiy pshill adad Jae ¥
+ Anlially andill alficee 458 29n — 8
-l ol Cluesl il Ragal) llal) aai -0
Al Gl Jlee) 8 Band) Lagl Sl (g salina) -1
WY 8abys (L Jaeanill dauss 8alij aluall Jaig 7 1 CRISS (g0 2l =Y
rad) bl 4y o<l dupadl) o BaldILY) 06—V =Y
GlSyall 2l 2 Lea oyl obaad B (e Jay slaall ul€etl) Jlghal Julis =)
cgrainall Ll e Joaally Sl Jlsb¥) e Jouaally sliall daiial)
LAY (3aas & LAl e ae delilly Copdl) sbad Ja 5 2 V) Callss Qi - Y
S A dall Cslad axag Lgle allal) adgiall pdll slie il daaall ilileal) Y
- oluall jalias By Al saill B2l Jb G dysllaall obaall g
)l SIS B3 Jals Bigial elall LS (e i) Bl ) - ¢
Ldpal delye pe habaddll Cargll ) Joeasll apadss j dnale Jsla e Gl -0
rge ¥l andly Leanzig cbislsY)
DAl 335 e lus ddhaie Jols alag) (& el pae =1
-398 gy Jb (A oluall ISl Jola Ay dihaas e cadlad aladiud -V
V)



bl AlShe o (383 jgem pngl 43y el e Jpemall Banl) 5gaV pladin) A
rdiual) ;u)aﬂ\ Y—¥-)
roluall (JiaY) aladio) gadad! Auak cudlu) aladia) V- ¥-Y-)

o il eldl aly ua A Al 8 AKa A5l sl 8 2l el i
eall G obaall Dlge aaysi Aalle sl JAYNs KU slall (e 3% ltias dnay¥) 80 mhans
A sl e IS i Cun Lobeai®Y) Loatil) amy ale sladl) i sy O)lsie e
AUha ol B Oginlll Gis Gun L IS el e Guall Jled Sl iy Guall Gigin 8
Las ol o) G Volaall el BV 8 Y gpall Jled Bl o WS ol
e il llally Ol 8213 ae sbiall o yuhad (i (g (Slad Gaal) ey sball e S
e sinlly Jledll o A8kl Soadll Ciay Auball Cual G O350 e sl il ol
S JBL Jledd) ) sind) (g olaall CiliaS Jid 23505 Jae (8 duladl) daayall plasial DA
bl Al olaall (e Aolitiosall CilaaSl Aualyy 23 Gum Loliall Jail Adleal) dalSil) Ll p
slaall la o e Jladll 8 llall e BT G ginll oYl obaall o allall of g Lgle
o Bodall olaal) (e il apanty Aadalie IS Ay Auball asi Gua Adledl) leklidl b
2 O JlRa ol ae Lo Al Glehalid) jies Cus sludl (e Jaadl daang llall )
fimy ol (R g lgals e bl Z ) (e (il g Al Glebaliall Loy ol ae
ol b e g U clebalial) ) alil jreas
tJAH) Al gadal ¥-Y-Y-)

Tl (S e o) il zase la ) AL disaty as8 da (o Jganl]
SE) sl e U  Bjiee JIE Y HUadY) £aeS L 3gail) ans piag ae dnladl) daayl)
ler DU lebalid) ISl a0 g me 2l Dlgin) g als) JSI dsllaall olall s
slae Sae g A lakaliall (eatlall o 2 1) gy A ladalaal) Loluall 20U o olae (s
slaall J&5 & Lllaa¥) RS e Cangll ANl 5D ol ga kel Dodadl) daanl) 3w
Lingo axiicd z3saill 138 Jaly. copdl sbaal 7 laa¥) ciladalie ) sl cilakalia (o didall
dall dahyyg Sva Olsr Jble 70412 58 Jall 4S5 i1 o) dall ) (s 85 Software
Cpnd 0n Y aily 88 (IS zliay Jledl) N Gigiall e lalaliall (a0 JE G 25

! Deng J., Grey;. (2002)Theory Basis, Huazhong University of science and technology
press, 2002.

? State Statistics Bureau, China Statistical Yearbook, China Statistics Press, 2004-2012.

* Abdelghani A. Elimam. Maurice A. Girgis;.(2012) Optimization of Water Resources
Planning for Jordan s Agaba Special Economic Zone, 2012, IEEE.

VY



sadd 35aS aall sbial Budatll Cillana (o abead) G (s$ Of () olat¥) alSy 7 dgall
Lglhall Glsll yidgh e Bagana ¥ Gl janll slie Ldail Gllaae 6 230 2 G 400a])
el slaal) 2l RS HLae) 8 3315 das 2 3sal puag pen sl ae Ly A Ciledalaal
z3salll aimgy oluall il sang AalS ¢ oAl Cadly Jall Callss 1) diLayl ladl (e
Agdail) llane Aalily olae) CallSsy Al CallSilly Adal) sl ) dgdanlly Jal A6S5 ol
il Guliy Glebalidl & bl jalas e dabe o daatiall Ja 2 opjanll CaillSsy
b€ s we RS Jalil - 3gail Bygem gunl () Jgeasll V1 ulall aly pladsul;
JIska¥) Pha (e sbaall alasin dulleay) CadlSall Qs ay Lay o Jladd) a0 Lo DU oladl)
bl J Jaghal i)
tgimall dadl) padle ¥-Y-Y-)
SlaeS 5l e Apgin) Y] 05 e Adledd adBY) 3 ol (i AlSEe 2087 )
Al oluall
e oally Jally sluall el Alha dad Jolall alal (A apesll allal) alodiud =Y
-dalye
A A s DA (e s s 3 il £ 3ga pladial Y
Z Y1 Claae (o cliladdl 2l 3 5 Joall Jall a3 Jaill 73505 ey ol —
-kl
LSl Callsal) s pe olaall (e ) bl el slie (e dadaill s I olas¥l -0
s g Algaiall aliall 441 Julil 4l CallY) 3 ok DA (g g Usiias) =
b oad slie e Saell g DA e Ballal) AdU slall Ayglladl il
rdl) pllial ddual) opail) (e Baliiul) £ Y=Y -
cpall sbia (pe BALHY g el Sl dast)
Sise Lslladl) sball LSy iy adgiall Kl saill a3 5 SULal) (e BalEY =Y
- Gl ol JSLEAT e Jgla alanl e 536 4paSl LY =Y

! Zhenping Li , Jiegiong Hu , Fee Zhao;.(2013) mathematical models for the best water
usage strategy, Beijing, IEEE.

VY



tdgaill) Sylald (puigudd) BLE jgaa Y-

diasy pSVAY alsh duy oyall Zsdhe elibal Jle jae Ll Gusadl 58 Cajpay
Ao US i) v gy e Cun ALl el bl (o ixis sea¥ly Gl Gl o
Go %Y i Lo s layms Uty bl 0o ile see yeall Gugall BB i Cus
S llall elall Gy Gk 0o e Sl Al Gy e Lagy VO LupE s duallall Bylall
Crall 232 Babjg acle VY (N Hoaell ey Jad Baaadl Gugad) 5UE AL 5 YaY o o]
Caas A €9 ) plal)
D uagead) BUAD Aualiai®y) ddlaial) duiail dalal) ddsgd) VY-
Zad AY o8 Lalall Lla@y) shlial ol ASaY Uy 5ol duasSa i 8
s e dlabic duay a0l aslig Yo 0 A YV 8, (gilal saliall abbaatg Yoo X
Aay) S b Gasdl 3B e e ALIS cillaley ciladlia dbi; Gusd) sl
Aailasy dsysy Addlasg dibele) Abilas) oy g pdall Jihaall HUD Guds Cile gyl
O3 Gl apd Hlaag Glpell JUasy augiy Glupally pshall elise gkt ) ALYl (Gaguad)
Sl b gyl aa) (e Guped BB gae Aaad iy dusbad) i) ilisDlmy (uliaal
G Ao ey doaill dudly dabually Bleall pnaill dalSie dae g8y Ll jias
pusedl BB jona (S skl 138 b g deall e iy eael LuiaY) cllena)
ol slialy pilsall ugkiig Aucliall hliall 52b) aay dnallal)l cihlénadll Jlaa¥) 53
Laliss dlatg duelia JShe (I slidll cilladlae digads saaal) Lo LoV dide i B2a)
Laastll Cilegyidl aar Lol oy 2 Gusadl B jeaad Jalal) skl abiay Lee dudle
b pgears Adhine Ll halie b lgeladly lelgad & Guigad) 38 jsaa 4 lades (g)lall
5L e Allladlly il daa Gy duelainy) Alaall 2l slajly s3laBY) il (s

LAl Y asa
Gla) Baaty YoV ae gy Ul G gegad) BB jgaal daldial) dgaill) Y-v-
o) Sheaal) Lol

Aty She EDE DA o puigaal) 38 Hona duali b sl o5 Cus dpalaily) duatil)

‘1‘-"“-‘-’.. 1 L;“J

! Ream M Hafez, Ibrahim Mandy ;.( 2019). Suez canal region as an economic hub in Egypt
location analysis, SINCE DIRECT.

A4



dualing dobie L) daaiiy 3 VYoo e e ai Lo Jaal duniygr (3)8 dilaie pe e o0
i b Jeal @b sl dnlénny) dilialy sual) Lbelealy LaglsiSl (oaly aa JaY)
sl slisay Akl () Jlaay slise o Guasel) gl st Gugeal) daily 18 TTe s e
Lelia 3hling dudle divasl Lead ghlie oLl DA e godll ayd JUaas ausiy Gl
@3 ) i) Gag daabis Glaatieg (98 Al pe Buaall Gaall (& dllee Qlag Alac 38
2 a8 ) dgll Caald a8y YoV Jolan dae diajd Gale o 2h L e Gileg il o2a
a4l olaall Sl liBag jand) slud ddaill Gillaas (e 230 el Gugad) 38 )9aa
Aalusall Joaiy golicial) saill a8 Yo ¥s in olaall JISH el il llyg dinylde )
Flds L) e qure e s €10 ) EDAN oLl cillsilans Gugedl 5UE jgad Z)
z )3l dtasl) Al Aalsly dualidly dielicall slabiall Lyl A8 led) ile g piall Aal) Y 2aa
cAlalad) 8gall dlac) 2badlg Banaal) aall cLialy uigad) U8 Can BV Jacy (3l

ot (o Raliall Cal) iy L) 4 (e 3 (goanl Lo Al s 1 ) aad)
S 2ol byl Aabea®Y) llLasl a5 A ) el alaia) ) ces S la)
Aaliall Lo Lain¥ly L5l lsal dramy g Tl Baniall aa¥) DA oy 58l 1S
sl e sadiall lac¥ly hliall o2 sy lajis Custhall C)dll ol lieS 2Ll ae
25U Gk Adedl) ClalisSU gy claaVly dalall Erdll (G5 Sleall ik IS
ey Lslhaall Ll claloaW) ob aey o] GSLY) e3¢l Ualade IS Lo gl IS (5 yaal)
O Alall Jlea¥) 8al) (e Aadgiall JSLEall GlE Gargad) 8LE Hoae (8 S Sle Dae dsag
JSU) (mand Jsla anas dapall Jglins lgejludy dpatill cVare o fig hbie 0 L
sloe COISEe (ns Jal LSl Cull) ziles aladiad DA e Gugad) 518 jgaal ddlal
slall cilbadlasy osuall Cayually pdll sl 4558 dee PA o Gugad) 8L j5aa B )il
(sl BB j3ne b il JleaY) guend cpdll dallaall sball et rad) i
sy llaaal) Judl Banatiall AUl alasiuly copdl) sl duat illaaa sLis Y 4sgill ga
Latill o Habe ) Al 055 Lee dug Sl Cllea¥) il pe . dedall 406D CaSH)
c sl 3L g dalticdl

sbie Slgiusa SV g adll sa5 Gidalgall slall 835a sa3 dngll DI Ge 1o lia¥) )
JBL A )yl ole i A Aal i) dpanill Cilal alaa¥ly Gusedl S jeaa &yl
ol sl A58 g S Cpalie B2 DA o adinall Lagll e Jpeaall Al 2il
Lyl Haladl PA e Gugudl 3EE Hena ey (g8 B BLall Glblaa sl Cipally
el 5 psma IS e L] aadl sleba o dasS sl

Yo



TagsS Bls

Aaall yeas dsgas Gy oo Ul 2o Gt ) Lgallal ) didagl) Balall el g3
3l Blebal lgaadle b AlalSiag LS 8 Baraia palie (B9 (gDl alad) (ha Lyl ¥

e Sl g AT ot (gl U Sl aads dnlims Bdgsese (e Baball 038 a5 . o LiaY)
Lal 33 WY ¢(gremal) lalsall duagal) Blially ddsnall gyl Cpund () Cangs 8yalaa LgisS
Chlsall Gl ¢ SI iall 8 dlng 4l S Laing (gpeaad) Gl anSH dalelly V) il )
slall g3 LiSyen (8 A peadl) Agall wiliae yi IS (W5 (galeaBY) 3Ll 8536 Jan (53
Lasall dabyally iy lall 8 Jaas o) adal) Jhadl ga (gpadll halgall (IS a8 L4l
Shioll g (dAls 335 IS0 cbalaall 5l aal aa] dasS s yalae 93 els ln e
22l aall (saeaill Cargl alad) g Uadlly Sadl) aiadly dlgall 35en 8IS dngil 4ls )
Clgadl) audy yean cillailae b lalin) SY) 25l dalicee dpati Lgs da)S Bln yigig alad)
Lpaall Lraddll dad G0y QL) dpats (& laiial ]y agadlsis (©Ally Shall G dygatil)
obie Jlae (A ajliia Bae oLl W dagill o5 Cin o ldnl) aadly  adinall L)l Dla (e
Y 2033 QIS dalaie diesysr gis olie dlase sl DA (e Guigad) 3 s Jaly oyl
obaall Jlarly shaliall (am slie GISE ki (Srean duin (gale €20 A< Ghalge )

VT skt DA ey Guged) 5UE ()8 s+ Buas dyelia Ghlie oLl pa dagyaa) hliall
e G Lae Buas S clisly dagyaall Bhliall sliall Jlad DA o 228 YV 5 453

BLE Hoae Jala copdll sl JSLEGD Bl Joladl e Joaad) Pla e duball Cilgass
Al ) 3 aladiiadds e gl

1






L“,\'L"d\ Jeadl)
VAN MAS) 4 as f‘h"

\RY






- -

1dadla

Laslei€s O lenad (9AY) cilasheall dalal 3L oo lapshay Saam LA acs pla ¢
dalye ciise & Hhall (3% aed 8 agen les lelin jUa) 8 4l by cilagladl)
aareld Al cilaglaally CilgVL (el 295 (& alill o3gd dmgall Sl s LA pia
GBI wags sy b lgmaal il Sl auds WSl e cOSE s
gl ) 8ygymalls oo Lo liag ¢ lgleukn c¥laay Lgaladiud cllae Cuwgie 43V
Lot Lo anle s o 8550l dalsall aal e LA acs plas &y a3y . Cilaglaal) Linglgis ol
Slo alae¥ly @llVly LagdaSall jigis Jasall ) dilial Llall 5091 aco Lgat) cilydige (e
s daad )€ (ool Jalailly Faasll Cudla¥) L dals eVl Calise 8 alsS
Laclgs dadle (sS5 of any llg Jagall o3a aal (e aUaill 138 5513 aady Y LYy cilalall
otl pag yuanll il e GRlsT adihiay) babadnl) e 5y08y dag) b A Baliy alalie
doaill gl Chacay il daglae DAl aea ol Gada dslg Al QLIKEY)) CilEsall
Lale dbay dupell Slawgal & @IV hall o Jall (Kage LAl &y Chacag dilaslea)
AL ilaglaall Laglsi€s alastiuly dualal) kg Usdlly dually 5al) e Lise Y
LA GsSl MRl sy aki ades Alglaes daal) bl aladialy oSO sed) zha) G
Ll B 8 lasaly dussdall Caloal (gabad & 8y5 il adlun Lo 13as. dileldy s3pa I
Gaad 3 Faall mabull o LagleiSall aladial 5 hall aco sl aladiad o L Ao pll il
3 acd) JHall Jelall Jomsll 4peSll b aladial g duhall gouage Gugall 58 jene
Boall A dsasl Wild 0o OsS 4 2 ) Jsasll apdde plas pcast LAl Sl
@iy lladlae G e GsS @ Gusadl BB jene Jaly ydll el AlSEe (3 daall
G i) 8 okl ol axdiids dmbie g delia aladil DA e saliie 4l da
dbay paaied ShHAl suilie als @llin Cume Sl A3 B dac gun gally 48115 e pud) bl
sda aadis (Rl Cailay @ e ST Duleall Qilan At Dl Jidaill bl L)

o Sl e (gal ia e S5 Laine Dl Jlalaall glaly lein) Jalad Caillasl

YPaulo Sérgio Abreu Freitas « Fatima Dargam ¢ Jos¢ Maria Moreno (Eds.), (2020) Decision
Support Systems IX Main Developments and Future Trends 5th International Conference
on Decision Support System Technology, EmC-ICDSST 2019 Funchal, Madeira, Portugal,
May 27-29, 2019 Proceeding.

YA



ey alai adiad L ddlaall Glaglad)l 3 Jall o LS Laad )l Lihally @il aladid
Gl deliva Jasi Cus )l agiic ehydll alail Jalat 5 edangall Jasdadilly o) e )l
ac Lardiceall il Cilasleall alai & Jilgll odaill Blaig ¢ cppaall vie Laas €Y1 sl
LB Ma3) Aoy e sacluall JlaeY1 ciladiia 3 Llad) 513V 8 o lgaladind ) les L
hlas cul€ Ally clwlall e o ) Gilagleal) adai aal e LAl aed ki sy
Aasinl dipll anh el clioldlly Gl PA Cloglaall Laglys 8 skl
Jand Eune Gyl saga weanl Cuwlial) ?‘:j\ g e ddalay Sy eLL'..'J\ Jaa 5. clualall
My Jlad s b claally z3lally @bl 2l Gob oo callall s 3éa3 e
Al dnlastes ol Lgili) 8 Jesd Cume A3l dpaal Lol (8 LeusSs dagdal ylaig. ) @)
Yool lgadlie IS ) Lowall Ludls She e delaidl Jgean (535 lea gkl
callail) sda () geadiig

Gl VY

Wle Gy lean go haip Al ehaY) (e desens 4l o alaill Cajey o aldl) ) 2YCY
shal & cDlade e alaill O3S fme iz JaY sadae jubee o yud Al
Jisee 0 Lins Cilbalge Gara sS8 Al cilapaad) ) Joeasll ugllaall clileal)

o e B ) e o il Ayl JLSSY el g agk dilie Ll g 1AM Y N-Y
Gl ol sagaiall Calaa¥) Glal) el & Slie V) e MY ae A€ae chla sl G
SLAl ALas) e Caags 13k dasd Al el Adcie deaddd dualidd) oY) sl dailad)

bl S8l Sy i o ) 5 bl diads g dalles g3l o 1 Glagleall ¥ =Y
Al dad Y daae ly el dwyae & OOl e cililid

LA Gl ol el sl Al sda desd ) 5ailisal) g8z asall ¢ =V Y

Clatinally Dluaiilly adll e A Jilad) lasly waat Llee ga LAl AT 6 -V ¥
DU pila (s

DAl Ay as s Al Y- Y

o abanal ) Skl LAl sy (aS aaanl clalainl) saie Ak e
Aaaddlly elas¥ly il ale G DAL Ak et 3G e diy ) (A ddg el
LY ) (e daaly degana o @il LAl piea dlee didanl bl Nl

! Steven, Parth Bansal 2021 Systematic review of GIS based local climate zone mapping
studies Building and Environment volume 196 ELSEVIER

Y4


https://ar.wikipedia.org/wiki/%D8%B9%D9%85%D9%84%D9%8A%D8%A9_%D8%B9%D9%82%D9%84%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%87%D8%AF%D9%81

e DI ladd g dalsy S Gonadl Aliarae e auiy DDAl dplail deSLAN AGY) asl

paddll e Ll b el cadall LA o Al dasl) aae ¥ dus S
S g 1 gl AV padall b Al GlelaY) Gy Y gl A Gl L LAY
G5 O e Lo aaad Sl by zile 5 clmb)l) of cas (B S5e e L
(Y LRl aule
JIAN ao 3 aBaT iy 25 g aggha V-Y-Y

oSl A T s ik i Ll B DA aes pladl )l agiall i
leasaai @ 5 V) aulall o Luige alai g8 ¢ AplaY) Gale V1 b V) alal) aladnudy
¢ lubid) aaly 5 ) (33 ae s AR e @D 5 Ao Wl 8aliyy L) et (layi
Glidee didaty ¢ i) Jabadil) ¢ Ja¥) dish Jahdill <Vl 8 plaill o3a Gubi
s LAl aey sk L gy Al il 53 5 Glubd)l piag 5 ¢ oaaiill z Loyl
B A ChLAl (5335 acal daanas Ll G ¢ lle 50U Cpantiiall pe Jelinl) o Ligsally
DA aes adal Lasid legas SV AV (e L) LGl Clmayy yfiad g ¢ 8S3e
wlail) gl aal Ll Leipe sua o aa LA aes alail il (e desana pabaind DA e
oebad DAl A ddee yden Cum o (glaY) Sleall Jals LA Sas) Al sy asi A
Claal iy Linssa o) B3k Bjpem SHAI 343 S un JHA 350 ac ol d)Y) dileal
el

sl 5 Glaglaally paall 295 Lo s ilagles ol lih 2l 5 (2SU gdje g
Cagolall el 3¢ Al e 5 A<l bl Mas) b asaelas ) L) dalles gl
el e das 5 ihas e Laiy (o3las) Calghl Ghal g Lo Jascally aal Cijy ¥ A
Ma3Y Lgisabing ) ULl 5 sV cppad) aa Al 5 L)) lasbeall alatd ol Jias
OB Y ¢ Ay bl Ay AV Aass 5 Al Clagled) Al s cpa 8 ¢ Al
e JSUll da A oyl aelay HDAN aea alas Jlaw 8 3 4y @Al acs olas Jla

Laalall Sy ekl 5 L) aaaledl) — L)aY) Glaglaall alzic (Yoo F)e Bla ¢ 2l ¢ Jlia (g2 &N
Lyn€u¥le sl
o a ¢ oY e aygll g sdill malidl Iy(Y e T) ¢ e Cpals |
Yoo AL CAY) ¢ Ranalad) lall ¢ Aandlil) Sl 3aat Jase legled | akai (Yo 0 A) ¢ en ¢ pam T
oS3 G gaga

Y.



pes it of nlagled) el g lan) dngy 4l cathindle Ko Lo s Ddisg ) je 5 LK)
ChIYL lgaine hagi ) Sl 4 bl S Qo) acd) sl aplias )l
COCaA Jsba alagl o alll sda e0 i 8 COAY) deasy Letue(asesll) Al
e ol lgale agty N Ljagall 5Salld (3)( dasliul) Llell HlaYL AL b LiSel) e
2e)siy o alaill aladials bl Julas sude gl Slgil) asdienall aad adas ol ooz il )l
Clagleall alai aal (o Il acs alai yoiedy deag yeal) COKEN diadl) Jolall iy byl
Climand) P loglaall Laglgi€s & skl blas culS Ally clbalal) Lo sass )
el g o dhlay 3K Al e cibulad) aladiu) diphl enh eli€ cillal
ablbll =l Guh oo Glladdl e Giss de Jaad Cuae @hball sags Gpenil uuliall
Cune BaIL Lneal Lgd Ol8 LgiugSs daylal Dlase. clall DAY Jlad plas 8 Clbsanlly iz 3laills
Ludls B o debidll Joan (M 25 Lao ohall A8l dnlasles il Wil (A Jaas
Clae Caed L) odgl baiip skl sda pendien Vol ol IS ) duaill
sed gl dalge s Jigi e oY alaill adgl Jladll Gadaill iailye il b gl
slaan¥ly (golaB ) ulaill ¥ lae calide 8 435Sl HaleSl) jigs ) dilia) Lgd Llall 553V
selgiy bl zilaiy qsalall o aden ddels alas L) @lly ) L) sl cullu)y
ey Al st poad) 4 ast A LA aia dlee Baclaal Laadie @bl
pedl el Cullu) aladiad iians O lalaall dallen alaig dilesleall ol il el
comsedl BB e b 4l Al 8 Auhl paiase s J)Ell M
sl Anilll g dadl JIAN Cp (341 Ya£-Y
05 o as DB A3 i Y Y suall Al 5wl LA g dBEN W s

Go a5 ducly Al o A lasdl Gas o s e BESy ¢ g pealls sas dal)
oY A g dadadil) e aans ¥l (@A) cliial e Lty L il (3ia0 Jadads

Glosteall IS Olasadl 3 335 el Ve (2 LA Ak L Adde il (38a5 dels 4L
CAusesall e ) A ) (a5 sed daina ahia I Juail Lo Jgeanll daliall

A€V ¢ unall ralall S ¢ Adgal) Q8 Jlee YT @biulad Yoot Gube dasi ¢ g ¢ ihas

Yoy La
2 ADEEL ASLAM , NAVEED AHMAD , TANZILA SABA , ABDULAZIZ S.
ALMAZYAD , AMJAD REHMAN, ADEEL ANJUM , AND ABID KHAN ,(2017),
Decision Support System for Risk Assessment and Management Strategies in Distributed
Software Development, IEEE.

Yy



: VAN asa dakii] ailgh g e ¥-Y-Y
lguld Cuamy 38 Sl 5 Nlsdll ol LBl (e degane ChLAL dacadll dada) (3
Aadal pilie aal a5 () asal) joill pnds ailh LS Leuld w5 4l (g ol 5 dueS Bpem
D DAl aea
Jelill I amy 138 5 Cpeadiioall jli dgag e 53 ool aai tlagladl Basa Cpens )
asa )l z) e DSSUI 5,38 5 Bl bl st el 5 gleay) 5 A1 G Aokal
P lgle LB 5 Cilaglaall 8ila Jpeashl (o DA (3350 dai Lo g Ll
t ot DDAl pia dabial a1 gl Ml 2l DSSJ) alaid: dulay) daals) cpons —Y
BV Al Gl & e 5 LAY 5 anaaill 5 aaxll
5 Am)all 5 RN Gl Gy JelSall a3 ) DSSUI aait dacdls Bae gy Y
clasd) Ao slinal s @ins Chlall ghand dilad) dadl e Sloglas e
. Adliall
st ) bl il sl muY) e leyn e @lllyg oslall il amy -t
Glaadl) gl el
Assgall Il Sl cpns -0
: VAN asa alii Asaa]  £-Y-¥
SHIDU e siagdl dslall cuos Boliall 5 Abaad) llal LA aes Wl Bk
OSas + U aaeg Blalaal Cagyll auads A sadaall Gl aedl Clgal 5 L dgasal
P Lad alaill o2 Wilsh 5 daeal Jlaa]
Lasli€ill on Loy GAY) Clogleall ddail 3L e lpshi Jhall ey alai aaw )
C DA 38 el ) 8 Bae b
Syl Bl (e degena Gn o JieY1 doad) las) sLalKe) 5 Jlad) sal LY
et (Ko ) 5 ¢ D Aig) e LA Ak Sas ¢ Jleed Qi) agdll LY
- Jlee S Al 5ygem dacy

¢ Al Aaulad) JSLae da b lyss s lagheall Linglsi€s 6 afiuandl bl ¢ D) die gy dgane |
YIY ¢ V44 ‘@&S\JM\‘M&&MQ‘@\;H\}JLA:MM\M\

20. Hazr, A review of analytical models, approaches and decision support tools in project
monitoring and control,” Int. J. Project Manage.vol. 33, no. 4, pp. 808-815, 2015.

Yy



~~

- Chuiall A pad) gl 5 2 dlall Algas dnalye ¢ AaBgiall e Callgall dape Aol
el 13 8 cpfialll sae ) 23 ) 385 pe ] L) L) plasid Lo
Oyail) 3 lgatl gkt Cigus 5 Cindl jyma 53 A 3% ae ) £l Culled) Luaal .
Al
dlas G ogha 8 cydll slie Jlae (& Eaal) LiagliSill Lgalasiaal 5 hall aea alas LV
- Jiieed)

AN asa A ailad 0- Y-
Sl g JSgall LA aea o Bl LY

Alyg ¢ Slesane ol Tl IS elges A1 Slbgiall JS & LA alial asiy pe
s Al s JSLaall acall 138 adkig ¢ Ausgaal) Cilasleall g duaddll HSAY) Ly
C AT Clagleall dalai] dals lela oS Y lly ¢ gl
) Cligioall ABS B LA JAS) ae s o )l LY

Cilasaill o6 Tasall Can ya ¢ QLA (e Aalfiag ¢ Al Adid aedl) ass o) (K
L aaly a3 dladil (e Baiaa desane dedd i e 8 ) acs sl asecaly Bale
sk g SV RGN a adliny) daladtl) Al Gus Ll 5I0Y) (griee D S s
Aoy lgiead) b Aabaa) AulaY) Sl c S MAT) ae s s AUSeL sy alal)
Alis SR e plas ey Allall o3a (3 5 ¢ slanall (g)laY) adanl) ddanyd sl e (53
) b Ay lsieaa) G LA Basl 8 JelSall gl Allad
P OLAN A% Ldee Jalye AIS B il Al aea Ao Badll ¥

Cleipn 5 ASA e pgiedl s deliie dabe B0 o LAl A5 Al (gohan
allai adhy o Cama Jladl) bl aes sl ol JuadlYl daadl SLasl ¢ Jall By 20s3 5 jeas
T 5 s dahe Lals 5 dghal e ade (gl Ly Jaball s2a S Culial) ae )
D0al dla

coouY) Al Aakall ¢ aall Bl plac Aplay) Gilaglaall akai¥ e e Yo dpisad) ade )
Gm e OOV ¢ G Ak ¢l 5 ALl Oy s e Al pes Al e oA ¢ alldl Y s e ¥
. OA
Ayemall 2ESAl) ¢ AlaY) Clagleall ¥ v ve kel dseall 2 ¥
Yy



AN JASY dalidal) LSolud) zilail) g lalai) aea Ao B8 ¢
oaY) g L) 5o Lhas G sas ) Au cand DA 33l Bl ol Jsl oS
Cuns B 058 o cns GV el Jladl) alail) o Cagall Cagpl 5 LA 3% danda o
v Ak OS5 of Agsal) plae aal e dal 5 ¢ bl Masy ddndal Ll ae ilay
At a0ieal) iS5 it Al AEe Julat
D dueLaal) LAY g Al LA das e gl Lo
M A ahhal 5 aaaie A1 LA AU cphal At e Dol Ll s o
¢ Al i ChhE plel Gang ¢ lagee LGl e @bl elsudl o doles dia
2 O lad] oy das b ot Lad 05 ¢ L3AT) (A e 0o ST AL ) gl
) ddnde Aiadan Cligies (e g o it pludl ol dalida cull
: VAN g lgif w—¥
SSagl LDl Lgale (3llay 1AL 5 Y (e Liall Cbigiesall die gy 5 ))Sie 95K DA
Gl QA isig) e g ) Siape eb oY) Y] Glsiedl e JLEl WL majadl
ol e ol A e Dl adle
 ASgl) LA -y
Lalall chhall Jie dagleall 5 dndgyll 5 5 Sl dSLaall da I DA 028 Cangs
...... Gsiaall o 4550 5 2y Algany
DA i LA Y-r Y
Bl e ol ddgyeall s 5 8))Saall e Baaall JSLAN ey U LAY 4 aa
o oAl ae slaie zlaxil Gl (e gaill e Al (e L 50U GlaaYl daldll (<l
G35 ¢ saaal)l aibad) S a5 0 gaY) claid) e slad) 5 dsaiayl
dles 23 5 ¢ Wiy ey 5 el WSS L GV Bl sda g L Lled) 5]
5 ped Loy Glasles ol 5 2] lgie il Zalas e JSYL sale bl 20w
Jadll 138 8 bl aes &bl o slaey) Ko adlh (VL o cliall sda date dard
P A Al )l YooYy
DDAl e Hhall 1aa (alidn gL pee (g Gagas die dlae caan Lo 2aan (A )iall ga
Al ey - L3RI Caalell leha¥) paatl paall addll i) aladi) Gl geh gl
A9 A Clasted) palas yand & i) 138 2akse Z V) 5 dpasll Jagdads ci)all oa

V€ Gac V)il zalidl jla e yaY) Glaglaall alai il Yov00 e Gy da |
Y¢



L )il aliadll g lgde Jmall o A<l e bl AaY) Claslealld . bl 58
Ol b dalie g LSl il 2D clashead) W ¢ slial Jaly jigm ¥ Cus
Sl 5 Ayl danladll bl delE 8 ) slasdl Lalal
;LAY S Ciligion €Y

ALl 206 ) dadaial) gy s (53 paslatil] (ggicaall T Sl pim Ll Cilias
oalu) AN V€Y

(lgan Jeliill (5305 Alaliiall L@Be s a)lal) dadaiall amay Ao ) Al 34 by
J8 (e ale <8 LAl o2 2wy chabiiall & clubidly 3lsally Calaa¥l aaas ) 4y
At e sakeall JSLial) ma Jolas 1 Llall 351Y)
1IN )Rl Y-E-Y

Jelis ladlasl caldaiss, 3)lsall sy Jladll aladia) LaS Gl Al bl 34w 4,
Aabiial) 8 algall (pdin il il pa jaS
P Aaal) Ay v-e-Y

b laasll (5 daany Glamy ¢ Lsllaall algal)l i LA daa3 S ChE 38T 4y
c ol ad) auiing 3lsal) aladily lady) s eliilig degal) Gl Mt Aalaial)
Pl QLAY £ €Y

Byra N Jgeagl Bl ey clasally aldl saoal) Y] iy Glen 3 4
Aebidl ye Glaglaall mign @ylarg suaa
Tl asa alii Jale 0¥
:ACE e Ladkl) Y —o—Y

aailly lgale Cayilly slanall Jee yus balada e dayld il o bl 6 aa)
A aylia 1B AT ahall Caagll aa) 4 Bl e giagall Lubidll julaall Le@ls are (e
P gl Cig ) JB A daliall Gadl) Juadl e agdall dadd) §yg i Y0¥

(e Ao sane g it iy ASEA) da) e olgiY) asg (il dle gl glae G
s Sl dalias ae loadla gad Gy LAY daie Lo Cagiglh )l @m alal Jslal
el 13g) olly Chaall Lalis Jon WAL cplal) 8 i) clgag Tan div e ST 853 s
i Le 0 Aaiag 483 iKYy Jeafl) 05 ()3 Jad Cillaal dilgs & deagill e 2 Y (Sl
s ple padlad aais sie AT s JSa0 pu DDA 35 o0 o ) Sy <l e

1 A. Pick and N. Weatherholt, (20150), A review on evaluation and benefits of decision
support system.lIEEE

Yo



Al st  daadte mena Slealy Luale il Gy Al Abadl Jslall sled
Ngaraalg
LAYy Y—o—Y

e ¥ Ll LS LAl danl ddee ags WajlieY 8 duaal dlajall oda Jlaa
e e ye¥) ey ) esliiall Lgr e ) A5)Ual) Al sall (raan B lie) aSa GULY
Sgas 3Ll Gmns b lld 05 By sliial) Sl U (g 40 AN g il e e las) LA
GlE Caaid LAl st Jla & Lgeaag san AST e 4l V) canly Jld is Jla b
G e @i pxe elias (e legals Lo ST Gag callgll Gl (o Lgiadiy Lasl) dles
A0 ) (e

tChLAY a3 2Bl asenal Jalpe -

tasaaill 48 Lo dda e V1Y
lgiiat sayall Calaal) amy PUA (e LA acs allai slacly aaeai & (J6Y) Al yall o

Glleally daball cabidd Lalad) 53S0 sehaall oda aady el 1 sy DA e

Ry «Dlshd 5oy dlsjall o3 i el

Ngiiaat gapdl Calaa¥l s LY

Adal st Ll dacadally slaiall 5 i) 3)lgall aa) LY

dugria 39n9 Jla (b Wbl 8 aelus of JLAN aes alail (Ko (A daala) @Al aa) WY
Aslladll ilaslaalls Y1 A

Aayg pall Dlagleall 5855 dage dagud (A dalgl) dplanall #3laill e Cajatl) L€

rasaall) dlaje Y- Y

i s sl Ao s anl daldl) o 3 Y ddely 3olS (S aranail) dlaja i Glaal

My el die 4 Hlall S Ly llealls dabeid) Calaal) pag JolSie i s L)
20 Gyl e allail) gads vie cibleall

DAYy ciladanll JAY) s Gans ¢ LAl pilea (g 4t LalSE Giag galin ey el LY
Gphll Gn Slpslas ehaly Saaxia cilalily Jsbay Y1 Sged Aaill ansiid) Jd (g
LAl sl oL

V) eslanall ool lhuse dsmse (06 o Seall (g cpamaiia Claglae aelgd Al ol LY
degana (o e o)LBdly DB JATY dals deag vie (a4 el ookl daldll dalall
SbbAl (e

Y



b anlai gae e B Ganas Sl by soladl) o2 ey ¢ HLaadll plail) o Liad) .8
(ke ISy il e 5,8 clsalll piny Jd 5Laiall 5o pall Calaaly) gaeas
tGadail) dda e Y- Y
(o) AUaill Ladl) Gadail) s lacal atiugiy 2D Fliall gt blad dlasall sl S
Clauds e alae¥l e aahiaty Godical] 40anll 4l jdg o dlajall sda aclas LS
lgaaly cclshl) e el dlsyall s3a e ¢ sl plail
Al il e alaie W) 85 yumn Dl M (i g dalally Lue )l duas L
e Byayall 330ally AUall Chlul€a) slad LAl die die laglig 48D (35 Y
gl g dleld (53e e 3l aUaill 13g] Gueriied) U8 (e Saal) aladiaN) LY
tasail) Al pe £ Y
sla Lo inn b AUl #lasy Losal (30 (e ST A8LGH Al yal) il dls ya el
fn b e Ll dedy WS clgiing A cadlSilly piliall o Gise auil) 138 (5<5 calal o
Jh 8 Alasall 038 (ya elgil] Gagiaall (sag cplaill platial A labug Lie o 4ilaadle
ALl adis (3 Aedll Slaiy) (sae sl Gali andill julas 35a
LA asa i ilig€a VY
P Cmadilieal) dgaly V-V Y
@y blall Gl DA e DA aes plaiy gesdioaadl Gu Jall as A
ctilaglan zhaialy chluiiul e Jgaanlly jals¥) Jay) 2iSs Jloall L o ) dapykal)
Gy Wl clage sl o miliall dagl Goh Ge degiia Bl alg¥) Jlaal g
Al agey sl Lyl S 0S8
salilyl) sasBY—V—Y
G ped sty Cperdicall daaills dailly daeal) @l bl B e (&
Biyhay A3l Ll jualie (e ULl Sac 8 (55SHs L aane Lalis ol diee sliie) Laldlly
Cllkiey Glabial ae aedm Clly Jsbay Olawy @lie S8 (4 dakieg daiije
- lilal) ae)d 8y alas Aaudgy Lelghti 2 ¢ peddicudl)

i iladl) asld Y-V
Zlai e e ey LAl Ml i lly 5131 (& Baell Bl £ 3la s el
G 605 ) Adal hLaaVls Jilall de sane A 8 aclus 3 £pel) CallaY)
pst ety legud 23kl oda iy L el Sl selis
AR



Lobadl) daapll mgad =)
Jalyall aatia Jaill 3903 =Y
Jadl) z gl —Y

Biaall 8yl 7~ 3gai—¢
Uaradil) —o

LAl asd ol Gudat CMaa A-Y

5 ARG e ahlE @l Al Vsl & clball aes alad clanks sae clllia
el daudly 8ygumn \gilanlas dnn Al Sl ChLA aes ki ) ALYl ¢ AdSell aud
GISE U8 e Lysh o5 28 Clilaill 238 acane ¢+ Jo¥) Jadll 3 5] Gilidee 5 Al
5 LA s 5 Gl delia Jae b dudlall 5l sy 5 Cilasladll Lagleis
PS5 Bl ikl 8 dals AlalSie o3aS o) o3 ehd o ) ST ades
i dllia G )l Ma5) b Dacgungall o Aall 5 Ayl allan ) dlaly) bl b3
@ e ST Dpleall Qs L 5 ¢ 51 0le Jalaill i Apadty dbeay padid LAl il
o e 3y La ¢ Sl i) )la) 5 L) Julail Caillagll sda andiad (gl Ciillag
dgdhaal) Clagladll B Jlad) s LS dud)ll LAl 5 @lsl aadia) o) slSladll e (9]
Jaalid) c)all sle @l o layiliy Flid) chus du)S aaly Glal e aadis
Hlall sy ¢ i)

o el A Jaad Y ddide Glieed cnd el Bailise abail dage cilanda aai WS
Al Jual o Llal gb @l e 5 ¢ Dia dudhaall Clagleall ali 8 Jlal) g LS I8 4l
LA 3A3Y Jladll acall i & peanyy Lglaal denb 5 lehee sasn O LA ae

VAN pa (B dluasd) (3 k) 4-Y
PRl MU ate cad LAY ala Ayl V-4 Y

Dl s Aug )l mgag aaeg U axe By LAl Mt (ol Aead) SlsSa) Sl S
0o Gaendl Gl aae db (A Al Slad) Ak iesg Al Ahe dgals (Al JSLEA aal (e

! Khaoula, Abdellah EIManouar,(2015)Evaluating Decision Support Systems A Literature
Review,|IEEE

2 Muvielc, Bonjean Stanton, Katy Roelich, (2021), decion making under deep
uncertainties: A review of the applicability of methods in practice, university of Leeds,
UK, ELSEVIER

YA



ity caSall Ablally Lagall ChlAll acag dlaeal) (i) aae dag) o alanll Ly Cajinall ()Ll
(e g dee DA e WAl 33 peal aadied Al @yhall (e Gl 2o Jl 8 dayykall s3e
slaas 2y allaig Z8UANL Sae¥) ol ek JaSy MAaladl sl Jasdasill Pla (50 Sl
G Ol pae Ala g Oslalaiy Al pailn 5 cplabaially Guelaill Jlida jing Cus ooyl
cliiall dajall JSLEA (e ol BN oDlgiu) OIS Cua. agadlal JAY) ciliby
Pladll 4sine pe plute Gsluls olually Al e llall e alill Jb (4 Galabaall
Sl L) i Sl 33 ceal Eonll (o) e slae¥) & & (ap Aalid) iyl
 omlaall adia LAY MAT) ddiyh Y4 Y

DA chaie dl A algall gy pavadtl) JSUie #3le (8 Gaal) Gihall (o il
oo e DA Ga Grally L)l 3 Ziphll ol aladial o) 38y aloiell CilaYls
P s bl g3nd o dulad Gob oo lels 6 (53 Bakaall 5l JSLaalAlas
A S amadiy ap dS abldll g330e Je sl JSUie ) sakeal) dISEA a0)s
Coluly lerand 2 (G Blaal Gaiad DA e il daaladV 18 3306 IS dee ulss
Goinil gl 5l lgnliaigl Lgibial 8 ulaall 2ae3 Ul 6 Zacd)ll CBlaY) Gakaal pliie o
Llaay) 4l pledl b 8 ) ol ka3 Clesall aal Gz Gl Jley CilaaY)
Giad sa Cangl) e plaall (AN ASEA Nt wag g aall BlEaY) aa gl Allaall
Spaiy Allaall V) il Gareadill zised (e 83UEaYls 4l L) PA e Cigd
Bl plae b (8 e JSE LAl M acal Calaa¥) Jlso 2aete dicalyll daa il
tCEY) dsaia Al Cpead Al ¥4 Y

Claa¥! b COICa dalle 8 LAl el aedl € DISE dalll sl aadidy
@b Cun ol b JSUie Jlase G dahall ok JEeS 28 asay b 8 ddbad)
Qi b aeLuall slall 20aS 535 DA (30 LelSlie Jag V1 pudaetd slaal) ) Al iS50
2] Gl g lilg olaal) (o canSall fial) g e o asiall 4Ll Ainjal) Lgia 5,5€ 358
Pl a5 s daliall Gl o j5 8atee Cigyh Jh 8 asliall Cluasl) 43390005
DLl bl L DS @yl ajlad ddnykall sda o) 2y SSI g aafy i e il Jae
Dlaal piag Jlad Ay Ll Glagsg i delua (Ko dilise zilai deaeg 718 Pla (109
slall e Jgamall 42aS Callu) olakiad 383 SISy Fapkll o3 e iy 4plisia cllp

! Sintayehu Legesse Geber, (2021), Multi criteria decision making methods to address land
allocation problems: A systematic review,SINCE DIRECT
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! Nassir Ibrahim, Robort Mills, (2021),Multi objective decision making methods for
optimizing co2 decision in the automotive industry, Birmingham, UK, SINCE DIRECT ,
Journal of cleaner production volume 314

? Nora Nora Van Cauwenbergh, (2021), Essential Tools for water resources analysis,
planning and management pp 305-322, Netherlands, Delft institute for water education
* Hao Wang,Yizh Uzhao,Xichen Goa,Boy ang Gao,(2021), collaborative decision making

for urban regeneration; literature review and bibliometric analysis, Land use policy
volumel07,ELSEVIRE
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! Markus Langer,Richard N.Landers,(2021),the future of artificial intelligence at work, A

review on effects decision Automation and augmentation on workers targeted by
algorithms and third —party observers, computers in human behavior volume 123 ,2021
ELSEVIER
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A g Apaleai®Y) JSLial) dallas ADAS (gl ouals) cusbedd e B)lie Al Ll
LAl (335 B e padied (Al @ylally clgally il e Aabiall 3lsall saslas Ak guilly
il Jolall I Jseaglly JSLaal) dxllaal
rdghadl) daayll V-
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G @25 S Dlsall e deadl Jlial Jadin Al 5 eBaseie Cilprie Jelis et U JlaeY)
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The general form of each LP Model will be as follows:

Determine Xj for all valuesofj=1,2,....,n
Which:

Optimize Z =Z}‘=1Cj Xj

St:

%7, aij xj (+) bi;

i=1,.., m

ji=1,2,....,n

Xj=0

Where

Cj is a known “cost/profit” coefficient of X]
Xj is an unknown variable to be determined,
aij is a known constant,

bi is a known constant, and

(*) means >, 2, <, or=

Toulal) aladialy Audadd) daagd) Gaddai V-V -V
o) aleds ash o Glo A z3sei (e B Wl 23l 2 U cilaliidl Y a3
AN (ool 4uias ol ¢ ananil) el e Algs B bl Sy ALY el DN DA e JS
G s siie sag VL G edl (DIA angl zigan JU jedll B Vea You s Sy,

' 'H amdy A. Taha ;.( 2017). Operations Research: An Introduction , Eighth Edition ,

University of Arkansas, Fayetteville
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30 20 10 5l Loalal) doaludy) A8l
20 20 20 Ban gl dndlal) doaluy) dalal)
40 43 35 Basgll Wen Voo v daalal) oY) Aaks
45 47 39 Baagll Mo Vov e Ll - ) A4S

oealdl) jlaay) cldaal) Egan E\:Uh : ykaall

pol LS Ul Ldadll Ayl 3 ol oSa AN 238 fin po Jalail

J el 8 bansli sedll b lealy) Cigllaall Clasgll sae ey : X of plaps —
Jalad) dslall

D] el G lansli edl) b el oglhad) clasgl) sae e Y of sk -
il sl

: a7 3gall)
sedagl) ddla
A€ (a0 RS + s A4S ) 4SS i Lgle bl ) Ak ) Jgeasl)
Min Z = 35 X3 +(35+3) Xy, +(35+6) Xy3 +43 Xpp +(43+3) Xpz+ 40 Xy +
39Y 11 +(39+3) Yio+ (39+6) Y13 +47 Yot (47+3) Y3 +45Y 3

Min Z = (35 Xyq + 38 X+ 41 X3+ 43 Xoot+ 46 X3 +40 X33) + (39Y 11 +42Y 3,
+ 45 Y13 +47 Y5+ 50 Y3 +45 Y33)

! J.K Sharma;.(2013), Operation Research Theory and Applications, 5th Edition, Springer.
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Xz + Y13 +Xoz3+ Yoz + Xaz + Y33 22000l el
X1, X2, Xiz, Xog, Xoz, Xaz, Y11, Y12, Y13, Yo, Y3, Y33 >0
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o) allall adlge e 230 I agatl) o) 2L jalias e 220 (e lend ) ala)clanial o
H(a€ee Ja3 4l Jily $Dlgia)

N a bl 3hlic sae sy M s jiladd 2o Gl (a s,
¢ () Qb &l (1) Hoaa) (e Agriall dlgall (e sas)sll Bas gl Jas A2 o) (a i,

Al o3a gl N (Y e ady e Blae ()5 M AN e ad) e Blae(i) o) Cus
Cij 2

sing (1) Jaaal) o)) il Cpee aa ) dead deliad) (e 4 e (gging jaiaa S ).

bj e ()b dakic IS clalas) ol ai e

X g sinall 1S () (i
ay Joan S8 e Jal) AlSha gmgs aski Ll Jslall slad) & (g ASEQN Ll Jagasils,

Jsang callall Joas Lea (pand I Jal Jglas acid®i Cua Jaill Joono oo Joanll
Ll allall dadaie I jamall e Algaiad) sl e Blie 5o aoiail) Joan o)) Cam aaisill
bl Al ) aead) oo Jaill 2K e 8ilic ggd 43I Jgan

\
*

i) 3500 Ja ko
| JEil) 1Sl a7 3gal
Minz = 27, X7%, Cij Xij caagd) d3a -
I J‘i.'\ﬂ\_"
inj—al (al::,o)
=1
ini: j (b]20)
a; = b

! A. Quddoos, S. Javaid and M.M. Khalid;. (2012),A new method for finding an optimal
solution for Transportation problem, International Journal on Computer Science and

Engineering, 4(7)(2012), 1271-1275

2 M. K. Hasan;.(2012), Direct methods for finding optimal solution of a transportation
problems are not always reliable, International Refereed Journal of Engineering and

Science, 1(2)(2012), 46-52.
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;A g dsa e Jha V- Y-y
4l SV sl b waat alShe dalg s ilad poiealy a o8t GIGAEN g o) (a i
G OSL ESE e pa oY) Jaaall s a3l (e castlaall aaally Ll g

R Baay JS dals
Plant Dealer(Destination) Plant
(source) 1 2 3 4 5 Capacity
1 1.2 1.7 1.6 1.8 2.4 300
2 1.8 15 (2.2) 1.2 1.6 400
3 15 14 1.2 15 1.0 100
Demand 100 50 300 150 200 800

O Ahd daay zigal Bgea b JAl ASEe delua o IV ol 00K dal) alagYs
b Ja S sl Ay agll Y e AAS AR B (3ka3 pe iagd) ANy Aelia ok
Zebin die Cangll Al U Sl Gaalall by aladinn 4w Wilh gally el axe 55
daladind ol Ciges "Auiledl) \gd) gy Il (Jalas LlSa) aa dalidiud dlsgul WINQSB
Mag) oSais Min Z=1135 J& 44S5 il e Joeanll 5o ol 0IS5 ahal z3lai 2 Jal
25 WINQSB zalin b il z3sai ) cblall Jlo) say (93 Aoyl Jaill z3sas dag
Ay el Jall z3sa 5 WINQSB geelin aladials £aeSll ) z3las dal Jgus gl
(Y=F) doa> DA (e 4l BBl e Jgaall VIS Jall €9 Min Z=1135 Caagll
WINQSB zabiy aladiuls Jail) st.d da il (F-F) Jeas

From To Shipment Unit Cost Total Cost
Sourcel Destinationl 100 1.2 120
Sourcel Destination3 200 1.6 320
Source?2 Destination2 50 15 75
Source?2 Destination4 150 1.2 180
Source?2 Destination5 200 1.6 320
Source3 Destination3 100 1.2 120

hse ) e QSB galiy aladiuly JHall ey Sl da 1 jaadll

' Rena G Patel;. (2017), On Optimal Solution of a Transportation Problem, Global Journal of Pure
and Applied Mathematics. ISSN 0973-1768 Volume 13, Number 9 (2017), pp. 6201-6208,
Research India Publications.

2 Abdalla El-Daoushy;. (2017) , Problem Solving & Decision Making using WINQSB software,

Noor, USA.
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Aoyl e Aald Als Ja) AEe iy AR () Gy JED) 398 auag pe dhdll daa
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Aol Aadinl @b ey ofinld) 8 (e Aaae diph il P e Asge oo AV i
Jaball aaeie Jadl) e it pdiSen A€ RS Jily Algiiall ) cilaaSl alagy Lkl
2V jolas (e ol JB Gam e allally yeme b oluall ClS)5 Lgie ilas 0 JSLEA (g
Ay At DL olaall Sy 2 Y] Jasha 3kl ce eball B S 5 Dl Li )
oyl ool 2 Y1 lane (p dilasl) Jola A Jabe e Jal ol a3 slaall (33
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-

Jall CallSs Hadgn g dabyall daaie Jaill - dgal aladiuly lBAN ok e sbuall Jaig (ugad)

! Arslan M:. (2018), Assignment & Transshipment Problems.
’Norstad, K. Fagerholt, and G. Laporte, “Tramp ship routing and scheduling with speed
optimization,” Transportation Research C, vol. 19, no. 5, pp. 853-865, 2011
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St. Louis
300 o 1o
Colorado 17 4
5
12
300
Des Moines Cincinnati

A pa¥) Gaal) (and JE ddta zigal dai(Y-Y) A8 (JSE.

Cradall alassidy Jalt

Kansas City

Chicago
(200)

300 ‘
Nebraska 230
(300)
Omaha
St. Louis
(100)
) \ /100
Colorado :
(300) . 300
300

Cincinnati
(300)

Des Moines

¥4



Guaail nods bl s ) Jguasll 73901 & 1 (Minimal Spanning Tree) ¢ -

e S aal) A Jad Gulal) plasial il Jhe' oSe Le 8 Aall JieY) Jshall

5 Cagllaall 5 € Jlshals dine Ja13 5iae slae 308 o galing aladiuly 5xiaal) 3yl
(Y-7) K& b LS Ik

dbbia 8 sl Al (YY) JS&

700

4 6
30 1,000
l'. Water "/—’J(]U 500
Line Taps
ON

Jio 30D 8 Lgin Al clild) 5 adiad) Jlai¥) Ll (£-7) 3Y) Jsaall maass
JL=¥l M node 3 I node2 (s sie 1002 node 3 N nodel ¢y ddlall )

slia ASudd Juaty) Jaldi (p Jobi) ¢ (£-F) Joaa

From To node

node 1 2 3 4 5 6 7
1 0 1,100 100 300 600 1,000 400
2 1,100 0 M M M M 900
3 100 M 0 M 500 M M
4 300 M M 0 M 700 M
5 600 M 500 M 0 200 M
6 1,000 M M 700 200 0 800
7 400 900 M M M M 0

! Katta G. Murty Editor;(2015), Case Studies in Operations Research Applications of Optimal
Decision Making, , Springer, New York.
2 Abdalla El-Daoushy:. (2017) , Problem Solving & Decision Making using WINQSB software,

Noor, USA.
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WINQSB zabiy aladiubs ol ASuad Suiaal) 8adl) 7z 3gad Nda o :(£-Y) JSAl)

TN Y

( 4 ) [ 6 K\:I

30077 ~— N
2

1. Water In’/ 3 \\I
Line Taps 100 >\ 500 ~—
AN
sell e QSB el aladiuls JHall aiay JSLaall da 1 jradll
WINQOSB vaAUJa e\dﬁuh Siaal) §audd) Cd_gau Ja :(G—Y')d_gda.

From node Connect to Distance/cost
Node7 Node2 900
Node3 Nodeb 500
Nodel Node3 100
Node5 Nodeb6 200
Nodel Node4 300
Nodel Node7 400

Total minimal connected Distance (or cost) = 2400

JSLaal el Jglal) dasfil i duhal) Aasdiod Cigu ) zilalll bl o Biieall Bkl gigad ey
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cuageal) BB gaa JAIY iyl olaa (ya B (WIS Ao pdile il A1 09 Lae ol
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238 (e cuils Joliiie 138 8 gl 13n il e degtiall Lgadlayy dpalyl) dae
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b e of Ak Jisall oda cuilS elge Calaall) o Jlsall o uleall sy g il Al
Badaia Al daay igal Ay ¢ Cangl) Jlgo aasie 4ubial Zlga jladly olid Joaasll
Sliiaady gl 13 Jlgd saas Lgali)l antanty (12 i Aol apaal i) Y la LA e Jlgal
038 alina o 2gail) (e 220 3sag ae AafiaY] dagy ) Leaad Sl Jgasl) dal e dibid
e A dpallal) 5ol Cigny lasleall LaglsiS GlS)d A8 e Loy a5 28 Cliplail)
Gl & Lald dlalSia a3aC alail) 038 i o clSpall ST adinny Glsall delia
EXTIA(
1A Glialgall lliad )@l data gl dlSda Jglits Y —o—Y
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258l e degana dgng WY
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DA ey alat aud cas Ll Cag yaally bl a3 5 cillead) Gagay alai oisi Lo e Wlle
Ulbal 2)limie 055 28 ) cillally Calaa¥) e dpael) cllias 4l ) pUailly Jgeasll DSS

! Asoke Kumar Bhunia * Laxminarayan Sahoo ¢ Ali Akbar Shaikh; (2019)Advanced
Optimization and Operations Research, Springer.

2 Nassir Ibrahim, Robort Mills; (2021),Multi objective decision making methods for
optimizing co2 decision in the automotive industry, Birmingham, UK, SINCE DIRECT ,
Journal of cleaner production volume 314.

* Khaoula, Abdellah EIManouar;.(2015)Evaluating Decision Support Systems A Literature Review
,IEEE
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by 5 lee claniilly DA ol vie Lol ST L) (aqbial S8 0580 Layy) B30l e
i e ian (e ST caaa Gl () 55V gl lendl aaaia 1Al aay gL gyl 2 A
S a3 (pa ) AN ailia K63 Al Al i e Caa o Sld lallaias aay il 5 6Y)
"aalisd) mlladl Jh 8 Al @ LAl G seatinl
rBaaly ciaa Allyg dualy daay pigal Y-o-¥

P el e dsaandl bl 5 By A zised cubadi 5 paeaiy sk pias

abd daay Bhga G debuall

MaxZ=8T +6C (T=B&C=A)
st:

4T +2C <60 aaaadll S 48
2T +4C <48 uhidl) e Ad
tol and ez dgalll 138 g
T=12, C=6 & Z=132
132 e Y 214 o Wbl (s o 8 e 355a0 of Glagids (Galad) JBa) b
SIS 2 dpall At lia (K Mally L Lgaiad (S Y sl oS 7 L5Y) o2a
Ngiias (S Y Al 2 LY LS Jiss Dy al il

8T +6C +D,— D, =140 ka3 sllaall o)) 28
4T+ 2C < 60 gaenill e dimg jil) 254
2T+ 4C <48 bl e Lingjiall 5l

(4 Variables: T, C, Dy, D, & 3 Constraints)

! Bernard Fortz « Martine Labbé Editors,(2019); Operations Research Proceedings 2018
Selected Papers of the Annual International Conference of the German Operations
Research Society (GOR), Brussels, Belgium, September 12-14, 2018.

> Nora Nora Van Cauwenbergh;(2021), Essential Tools for water resources analysis, planning and
management pp. 305-322, Netherlands, Delft institute for water education.
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From To Shipment | Unit cost | Total cost Regol;?d
1 el dase dalielay) 250000 2.5 625000 0
2 Agle L) cildass Al LausY) 350000 3 1050000 0
3 4 Claas ) 120000 3 360000 0
4 ipa sl Cllasa a5l 32000 3 96000 0
5 Ceabiadl) Classe (pabiaidll 26000 3 78000 0
6 oSl il Slase sl A 60000 3 180000 0
7 ot bkl Cillaas e 5l 32000 3 96000 0
8 G 3_lasdl) llass B b ylail) 100000 4 400000 0
9 (B 3yl Cildass 3uaall e LewY) 60000 7 420000 0
10 Unfilled_demand dalielasy) 50000 0 0 0
11 Unfilled_demand Alé 60000 0 0 0
12 Unfilled_demand Rpa sl 38000 0 0 0
13 Unfilled_demand (pabiaidll 24000 0 0 0
14 Unfilled_demand oSl il 6000 0 0 0
15 Unfilled_demand g bkl 88000 0 0 0
16 Unfilled_demand 3aaall e lau) 340000 0 0 0
Total Objective Function Value= 3305000
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Brd (b Sl Claaall aen 2dindy Gugad) 58 Jind (e BRI (e Leld) d:a]) oLl
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Oba (A datiall shuall (e AueS axd Slaall olaall (o duaS il (§ pd Bhalll) Lgadgas )
Oba () bl s a5t B ohha XSy D, C oha (M) obaall s A O3 a5t o5 B (B35 A
Jal) 435 (1Y) ady Joaall miagn B g8 gmnent Oia I olall fas D,C Al a5 43D, C

) olia (pe Algiiall LS (V=) a8y Joaal) priagsy LAY G

aially CGGAY cp JE ARS (=€) o) Jgaal) miag

e = D E
A 20000 17000
B 16000 11000
C 20000
) 80000

o9




coSall sially GUBAY (p obsall Jal) il (V=) By Joaall gy

TO
FRO € = E
A 3000 3000

B 5000 5000

c 7000
D 7000

XL Coladl J A OBl e Agaiall slaall deS
X2: D gl JAGHA (e dlsaiall slaall 40aS
X3: C ohall JIBOHA (e lgaiall sluall 40aS
X4: Dol J Boladl (e dlsaiall sluall 40aS
X5: E N Coladl (e dlsaiall slaall 40aS
X6: E . Dobadl (e dlgaiall d0aS
Lolall lllanial) Al @lldg dudad daay miged (N daball daatie Jaill A5G delua &
On Jull dalid) LSy poiaall dabial sl b G4 cadlll JiL Sl aall dam
bl

MinZ=20000X1+17000X2+16000X3+11000X4+4000X5+8000X6
St:

X1+ X2=4000
X3+ X4=6000
X1+ X3-X5=0
X2+ X4-X6=0
X5+ X6=10000
X1 <3000

X2 <3000

X3 <5000

X4 <5000

X5 <7000

X6 <7000

X1, X2, X3, X4, X5, X6, =>0

! Mauro Dell’Amico * Manlio Gaudioso * Giuseppe Stecca Editors;(2019) A Review of
Operations Research Applications in Italy, pp.- 50-70, Springer,(eBook).

T



(¥) Gale b 58 LS Z=212000 o sloall Jiid 2815 (81 (0688 gralipal) plasials Jall oIS,
X1 = 3000
X2 = 1000
X3 = 1000

X4 =5000

X5 =4000
X6 = 6000
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S W) e Lo ey Aile Slpud Gagan ) (535 Las ajsill Gl DA )yl slad]
e Jsaall (Minimal spanning tree) zised aadicy ASaal sda daly pdll sl (1
iy sl 4Ky laal) Jloha) Jul b adidls 3pay Laa oliall BN KN Bial) J)daY)
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Y ol Lo S ) Al Bpdls e o Aehid) gean ) gak Les okl
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o9 il olie (e B Ay Lae (LY dijae e 53l aaey iy S Gigaa )
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! Robert J. Vanderbei;.(2020), Linear Programming Foundations and Extensions Fifth
Edition, pp.- 30-40, (eBook)

? Steven, Parth Bansal;. (2021) Systematic review of GIS based local climate zone mapping studies
Building and Environment, volume 196, ELSEVIER .

> ADEEL ASLAM , NAVEED AHMAD , TANZILA SABA , ABDULAZIZ S. ALMAZYAD , AMJAD REHMAN,
ADEEL ANJUM , AND ABID KHAN ,(2017), Decision Support System for Risk Assessment and
Management Strategies in Distributed Software Development ,IEEE.
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. STV . iYL da
dad bsal) o bl Yodasdl) | Basgl ey Basgl) awl i
b AU At lise At C11 14.4 all 1L g d8Uall 5as g 4l 17
ERNEHN
bl Al dus C12 5 al2 el ZMal 5asg A4S 6
Gl yeadl)
aaailly PlaY) dus c21 8.2 a2l 2aally DAY sasg 4S5 10
sliall lSad Al A C22 1.6 a22 ClSud dilin Bang 43l 2
sl
bl sty Plal s | €23 1.2 a23 waats Plal saay Al 1,5
Lalall Lalall aadl
e Jadall 4S5 4 C31 60 a3l Qarl) 44l 5as g 40l 72
ERN A
el b Al G | €32 2 a32 Beay) ks sang Ll 2,5
Sl A€l
)y Llia 4415 Lo C33 4 a33 5jead) dilua asg 4l 5
Lilesl) Ailes)
Adhall sang A4S A C34 1.2 a 34 adlal sang 2SS 1.5
VL) ol dalSs A | €35 0.8 a3s YLt aldai aa g 44ISs 1
C36 1.6 a36 2

Sl eUA.’a Al

éﬁﬂ\ L)“l:é SA;J dal&s

MinZ=3%, X%, C1iX1j+ X3, ¥3, C2j X2j+ T2, 00,

VIS Cingll ally i

C3j X3]

= C11X11+C12X12+C21X21+ C22X22+ C23X23+ C31X31+ C32X32+ C33X33 +
C34X34 + C35X35 + C36X3

St:

allX11+a12X12 <. 19471
a21X21+ a22X22+a23X23<. 11T
a31X31+a32X32+ a33X33 + a34X34 + a35X35 +a36X36 + <. 696T
allX11+a12X12 + a21X21+ a22X22+ a23X23+ a31X31+a32X32+a33X33 +
a34X34 + a35X35 +a36X36 <T
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T 2ISY) 24l
T= 84,350,000 EP
Bl daay IS ez 3sall JSE 055
ST U5
MinZ =14.4X11+5X12+8.2X21+ 1.6X22+ 1.2X23+ 60X31+ 2X32
+4X33 + 1.2X34 +.8X35+1.6 X36
St:
17X11+6X12 <£16,363,900
10X21+ 2X22+ 2X23 £9,278,500
72X31+ 3X32+ 5X33 + 2X34 + X35 +2X36 < 58,707,000
17X11+6X12 +10X21+ 2X22+ 2X23+72X31+ 3X32+ 5X33 + 2X34 + X35 +2X36
< 84,350,000
17X11+60X31 =62,756,400
On usedl Asilaal ) ol Y AUSH RS il 5 VIS il sl
G.AL'D.; e\J&l.uL_i (i) ke (?_o. (XS Gras 4in 69,796,480 ‘?J\ (G an 4s 84,350,000

lsY) AaR (i) o€ malipall iy (V) =F) a8y Jsaalluess WINQSB

uu:g.ud\ Adadlaas oyl sl ST AlSia Ja :(\ \—i)?é) Jeds

Jiial) au) ial) L)
2505l ABUAIL alaeY) il X11 13,861,190
Gilpeal) & Sial A2l X 12 0
Lighall anaty Plal 4l X 21 0
duadl JleeY) dalss X 22 7,422,800
Lalal) el aaniy Plal 4dls X 23 0
Llaally Jral) AalSs X 31 38,660,420
KoKl el Lila 4l X 32 0
1Ly 83ga) Lilua A2l X33 9,852,080
) o) 225 X34 0
VL) alas 44 X 35 0
gl el 4y X 36 0
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Destination
S By Sk Alaiall B S% e .
Source Capacity
L}‘f}“‘” WY/ opliadl dclial Juand dale
5L ‘\jeh dbas
3 3.5 3.5 4 4 4 380000
cusad
5 olie ddass
5 5.5 6 6 6 7 34000
yle
el e dasa 6 7 6 7 7 8 10000
ddglal) ddasa 7 6 7 8 7 8 4000
Lo dass 7 7 8 8 6.5 7 22000
Gy olaa dasse 8 8 8 9 9 10 10000
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From To Shipment | Unit cost | Total Cost Reg:;ed
1 Tigll Adase gl 380000 3 1140000 0
2 Gijle gl cillane gl 20000 5 100000 0
3 Gijle ol cillans OanyY) 14000 5 70000 0
4 sl e cllaae ey 10000 5 50000 0
5 Cay€ Cillaas u-v'-' N 10000 6 60000 0
6 z@;m\ Slase u-v'-' ) 10000 6 60000 0
7 Unfilled_demand oe’;ﬂ\ 16000 0 0 0
8 Unfilled_demand u_,\_,;j\ 20000 0 0 0
9 Unfilled_demand | iclial dakid | 300000 0 0 0
10 Unfilled_demand Lead 40000 0 0 0
11 Unfilled_demand | g1 40000 0 0 0
12 Unfilled_demand | i) Cpal) 40000 0 0 0
13 Unfilled_demand | 5y gl 200000 0 0 0
Total Objective Function Value= 1480000
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Min Z=30000X1+25000X2+20000X3+11600X4+6000X5+12000X6
St:

X1+ X2=7000
X3+ X4=9000
X1+ X3-X5=0
X2+ X4-X6 =0
X5+ X6=16000
X1 <4000
X2 <4000
X3 <6000
X4 <6000
X5 <10000
X6 < 10000

Blaal) olall (0 2Sa yie 16000 il LA (A gaiall ilaall] silisl) cul<y
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= C11X11+C12X12+C21X21+ C22X22+ C23X23+ C31X31+ C32X32+
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Max Z =216 (X1+X6+X11) +1624(X2+X7+X12) +2565(X3+X8+X13)
+400(X4+X9+X14)+16(X5+X10+X15)

St:

40(X5+X10+X15) <11,485,240

120 (X1+X6+X11) +580(X2+X7+X12) +450(X3+X8+X13)+250(X4+X9+X14)+
40(X5+X10+X15) 14,500,000 M3 /MONTH
250(X4+X9+X14) <804,750

X1=< 2659

X2 <258

X3 <105

X4< 2834

X5< 143816

X6< 1250

X751

X8<10

X9< 90

X10<8620

X11 <1580
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X12< 2560

X13<10

X14< 315

X15 < 24260
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Goal Name of Variables Decision Solution Unit cost Total Reduced
Level Variable Value of Profit Contribution Cost
G1 o S yidia 22 X1 2,659 216 574,344 0

Ao Lansy)
G1 > S yidie 220 X2 258 1,624 418,992 0
dalie Lausy)
G1 sSlia (S yidia 22e X3 105 2,565 269,325 0
Ao Lassy)
G1 oS S yidia 22 X4 2,834 400 1,133,600 0
Lleleny)
G1 e (S yidia 22e X5 143,834 16 2,301,056 0
dalie Lausy)
G1 L ) g9 (gl S yide 2o X6 1,250 216 270,000 0
G1 ) 59 Ak S ide 220 X7 1 1,624 1,624 0
G1 Sl S yida 22e X8 10 2,565 25,650 0
) 52
G1 055 (S yidia 22 X9 90 400 36,000 0
L) 52
G1 s ) 53 (e S jide 22e X10 8,620 16 137,920 0
G1 o) (g olad (S jida 22 X11 1,580 216 341,280 0
G1 o) (eala (S Sida 2ac X12 2,560 1,624 4,157,440 0
G1 o sd) celia (S Sida 2e X13 10 2,565 25,650 0
G1 o sll (g sSa (5 il 220 X14 315 400 126,000 0
G1 sl (Jyie (S yidia 22e X15 24,260 16 388,160 0
G1 Goal Value Max = 10,207,041
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MAX Z =216 (X1+X6+X11) +1624(X2+X7+X12) +2565(X3+X8+X13)
+400(X4+X9+X14) +16(X5+X10+X15)

St:

40(X5+X10+X15) <11,485,240

120 (X1+X6+X11) +580(X2+X7+X12) +450(X3+X8+X13) +250(X4+X9+X14) +
40(X5+X10+X15) <14,500,000 M*/MONTH
250(X4+X9+X14) <804,750

X1< 2659

X2< 258

X3< 105

X4< 2834

X5 <143816

X6< 1250

X7 =1

X8< 10

X9< 90

X10 < 8620

X11 <1580

X12< 2560

X13 <10

X14< 315

X15=< 24260
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Goal Level | Name of Variables Decision Solution Unit cost Total Reduced
Variable Value ofProfit | Contribution Cost
Gl ST S yide 22 X1 2,659 432 1,148,688 0
Alelany)
Gl b S yide e X2 258 2,668 688,344 0
Al Lo
Gl = la S yida 22 X3 105 4,275 448,875 0
Al Lo
G1 055 S yidae 22e X4 2,834 1,075 3,046,550 0
Ale Lau)
G1 e S yidie 220 X5 29,757.5 88 2,301,056 0
Alelany)
Gl ST S sida 22 X6 1,250 432 270,000 0
L ) g
G1 b O yide ae X7 1 2,668 1,624 0
L ) 5
Gl elia O jida 22e X8 10 4,275 25,650 0
L) 5
G1 oS S yide 2o X9 90 1,075 36,000 0
s ) g
Gl e (S yidie 220 X10 0 88 0 0
L) 5
Gl ST S yide 22 X11 1,580 432 341,280 0
s
G1 b S yide ae X12 2,560 2,668 6,527,300 0
o sl
G1 = la S yida 22 X13 10 4,275 25,650 0
o s
G1 oS (S yida 22 X14 315 1,075 126,000 0
o s
G1 (e S yida 220 X15 0 88 0 0
sl
G1 Goal Value Max = 16,527,300
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MAX Z =216 (X1+X6+X11) +1624(X2+X7+X12) +2565(X3+X8+X13)
+400(X4+X9+X14) +16(X5+X10+X15)

St:

A0(X5+X10+X15) 11,485,240

120 (X1+X6+X11) +580(X2+X7+X12)+450(X3+X8+X13)+250(X4+X9+X14)+
40(X5+X10+X15) 14,500,000 M*/MONTH

250(X4+X9+X14) <804,750

X1<2659

X2< 258

X3< 105

X4=2834

X5 = 143816
X6 <1250

X7=1

X10 < 8620
X11=1580
X12< 2560
X13<10
X14 <315
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Goal Name of Variables Decision Solution Unit Cost Total
Level Variable Value of Profit | Contribution
G1 Llelawl) (golad (S yida 22e X1 2,659 432 1,148,688
G1 dolieLawYl alaw (S jidia 22e X2 258 2,668 688,344
G1 dlelewl) elia (S jida 22e X3 105 4,275 448,875
G1 Ao laYl (oo sSa (4 jidia 220 X4 2,834 1,075 3,046,550
G1 Al lasl) (Jyie (0 jidie 220 X5 143,834 88 12,655,808
G1 Qs 50 gl (S Jidie 220 X6 1,250 432 540,000

G1 ) 53 Ak (S jida 220 X7 1 2,668 2,668
G1 U ) 51 (Cla (S yidae 22 X8 10 4,275 42,750
G1 S ) 53 (oo sSa (S jidie 220 X9 90 1,075 96,750
G1 Qx5 (o e S Jidie 220 X10 8,620 88 758,560
G1 ol gl (S yidie 220 X11 1,580 432 682,560
G1 ou sl (Al (S yida 22 X12 2,560 2,668 6,830,080
G1 ol elia (5 yide 22e X13 10 4,275 42,750
G1 sl o sSa S Jidia 2ae X14 315 1,075 338,625
G1 o sl (e (S Sidie 22e X15 24,260 88 2,134,888
G1 Goal Value Max = 29,457,888
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! Sintayehu Legesse Geber;. (2021), Multi criteria decision making methods to address land allocation

problems: A systematic review, SINCE DIRECT.
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9 cugead) BB jgaa duady P Lo lial) Bla b GuCidall 3oy pol) b oaly (Gadal
- daeliaal) glalial) & il

daay diga b A Lual) o5 5 e 200 (N Slisa CpSidal das) Sab S gl

MinZ= X16+ X17

X17: J}l.\.‘d\ C"Dj\ ‘_g SJL"DS\ )\45.4

X19: elia (p€kall 2e & 83l lake

St:

216 (X1+X6+X11) +1624(X2+X7+X12) +2565(X3+X8+X13)
+400(X4+X9+X14)+16(X5+X10+X15) = 11,900,000 )l ad
40(X5+X10+X15) <11,485,240

120 (X1+X6+X11) +580(X2+X7+X12)+450(X3+X8+X13)+250(X4+X9+X14)+
40(X5+X10+X15) 14,500,000 M3 /MONTH

250(X4+X9+X14) <804750
X3+X8+X13+X18+X19=200 Slia S il e 28
X12>2659

X2 2258

X3 2105

X4 22834

X5 2143816

X6 21250

X7 21

X8 =210

X9 =290

X10 = 8620

X11=1580

X12 =2 2560

X132>10

X1 =315
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WINQSB galips aladiuls (Y-¢) :ady Jgsa

Goal Level Name of Variables Decision Solution Unit Cost Total
Variable Value of Profit Contribution
SIS (S yide 220
G1 e L) X1 2,659 0 0
ol S ke e
G1 e L) X2 258 0 0
= la S yide 22e
G1 e Ly X3 105 0 0
S S yide e
G1 e Lyl X4 2,834 0 0
e S ik s
G1 Ale Ly X5 254,251 0 0
G1 Lz ) 92 gs)\éﬁ OSS yidia 2ae X6 1,250 0 0
G1 LT ST g"e\-,w 0SS yidie d2e X7 1 0 0
s e
G1 ot O e e X8 10 0 0
A ) 9
G1 o5t O e 22 X9 90 0 0
A ) 9
G1 L) g3 A e (S yida 22e X10 8,620 0 0
G1 gl (5 lad (S yidae 22 X11 1,580 0 0
G1 ol (Al (S yida 22 X12 2,560 0 0
t\m . .
G1 om0 e e X13 10 0 0
sl
G1 sl afa oS jide e | X14 315 0 0
G1 sl (e (S yidie 22c X15 24,260 0 0
Jsasll & jaall laie
G1 o X16 0 1 0
C-.Uj‘ u—°‘ BAITU’S\ lia
G1 3 omdl X17 74,001 0 0
SV Ul 3 aall ke
G1 g_;f-‘-\mu:‘s il aae X18 0 1 0
e sl laie
G1 - e X19 75 0 0
G1 Goal value Min = 0

Sran diin X17=74,001 a8 salils ¥ gl (3l a3 i

X19=75 83l (uS53da 230 ) Jguag a3 5 AN Cirg) gRas—¥
(V¥) Gale 2 L€ G1=0-Y

ay
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o Sy hal 33t sKa 1agag Jall dalyey Shll 335 o Lo Jelitl e Walael (3yl)
Lo sl TY gl dady Jale 0 s Aleall i Eua 7350l A2 lua e Mgy ¢ Jall
358 U & ) il o Jgeand) ey (Gran dain Opale YY 0 il dady (grae
Osaally dllasl)
1O lally Allaad) B 358 aa LYY aukiad

Max Z=16X1 + 53X2 +40X3 (=)
St:

4.33 X1 + 6 X2+6X3 <22000  (dlesll 28)

1.33X1+1.33 X2+1.6X3<6200 (Gardel) 28)

Max Z=194,333 X1=0 X2=3,666.67 X3=0
Alaall 28 aladin) 23 laiw Aadle 8239 YFYY daly JalSIb O)laal) aladin) o3 ol

(1¢) Gale gl ey (gl elllyy JalIL

sty el dualyl) daapll g igai Y-8
o Gl JalSIl O)laally dlleall IS alasin) Calaalt’ Gaas 8 A4l e
Adle 32a9) VEVYY 505 ) (] (Gaiad (e Yy Aidle B2 CllY 4
Sy U alaa ) il 4l e axdies 18y (Sals ghiad oSey alaaY) s2a
8a3lly il el \ghiind (SaiYy
XA:allead) b (e dumBlill S i
X5:dllaall Cara (e 8231 LSl Jic
X6:(Hlaall Cam e dadlil) i) Jia
X700l i (e 3230 LSl Jiad
X8zl Chan (s dailil) el s
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Xzl s (e B2 Al S
MIN X4+X5+X6+X7+X8+X9

St:

4.33X1+6X2+6X3=22000
1.33X1+1.33X2+1.6X3=6446
1.6X1+5.3X2+4X3=10000
4.33X1+6X2+6X3+X4-X5=22000
1.33X1+1.33X2+1.6X3+X6-X7=6446
1.6X1+5.3X2+4X3+X8-X9=10000
Solution

X1=4,240.02
X2=606.79
X3=0

X4=0

X5=0

X6=0

X7=0

X8=0

X9=0

29 e Aglhaall Calaal) aies (3880 38 Hha (goled DY) S dad cilS
Ohal 3l e Ul o Slaill (e 03y (10) Gale LS 7y laally Allasd
1 l9all daglea (lisl aa Jlgal) Baseiall dualiyl) Ayl gisad Ja V-t
bl A Jlgs Band Al Aol agad Jad V-t

daaly Aliads Clagbee and ) 3aie o Caagi z 3l e psall 1aa oy

b (gsiaT 3y ¢ Adiye il J<8 e ulad) e peal) ACER Calaal 5l Jlgd ageady

. dae ol e il

po (b)) cliglgy)
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Alead) .Y
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ret lebs o Al JSLaal) s b ¢ il
Min X8+ X9
Min X6 +X7

Min X4 + X5
st
4.33X1+6X2+6X3+X4-X5=22000
1.33X1+1.33X2+1.6X3+X6-X7=6446
1.6X1+5.3X2+4X3+X8-X9=10000

X4=0
X5=0
X6=0
X7=0
Solution
X1=4,200
X2=635
X3=0
X9=88.69
ol (B 83l alaal¥) saaaty (V1) BalWINQSB maliyy aladinals dall = 3sa
i) e Aol udi Ao Jlga Band Al Aaasll zigad s YoVt
A (e Al b Ao Ol Alaally LY Jalay o) LAY 3a3a 3))
Min X4+ X5 el
Min X6 +X7 Alaal)
Min X8 + X9 =
St

4.33X1+6X2+6X3+X4-X5=21923.5421
1.33X1+1.33X2+1.6X3+X6-X7=6446
1.6X1+5.3X2+4X3+X8-X9=10000
X6=0
X7=0
X8=0

q0
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SOLUATION
X1=4,066.37
X2=472.36
X3=247.58
G1=0

G2=0

G3=0
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! Hao Wang,Yizh Uzhao,Xichen Goa,Boy ang Ago;.(2021), collaborative decision making for

urban  regeneration; literature review and  billion metric analysis, Land use policy
volumel07,ELSEVIRE

? Markus Langer,Richard N.Landers;.(2021),the future of artificial intelligence at work, A review

on effects decision Automation and augmentation on workers targeted by algorithms and third —
party observers, computers in human behavior volume 123 , ELSEVIER.
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18:30:56 Saturday February 1} 2020
_Demsmn Solution  Unit Cost or Total Reduced Basis  Allowable Allowable
lllll ‘I." anahle Value Profitc)  Contribution Cost  Status Min. c{) Max. cf]
| W 10697620000 250000 292440500000 0 basic 36750 28.2450
2 % 0 3.9000 0 05151 atbound  3.3849 |
3 wu 0 15.6000 0 20000 atbound 136000 W
Y 0 2.1000 0 03200 atbound 23800 |
5 X5 102000000000 17000 1740000000 0 basic 0 1.9206
6 X6 0GGR000 423000 383520000000 0 basic 36.731 18.8571
I 0 1.9000 0 02333 atbound  1.6667 |
3 0 3.9000 0 05667 atbound  3.3333 |
9 X 0 1.2000 0 0.2000 atbound  1.0000 |
0 ¥ 0 0.8000 0 01333 atbound  0.6667 |
T X1 10790000000 10000 107950000000 0 basic 0 1.1400
- Objective  Function (Min.)= 95,731,050.0000
- Left Hand RightHand = Slack  Shadow  Allowable Allowable
Constraint Side Direction Side or Surplus Price Min. RHS Max. RHS
] 01 73S%0000000 »= 736950000000 0 03385 73,695.000.0000 171,615,000.0000
2| [ 510000000000 = 510000000000 0  0.3400 51,000,000.0000 W
3| 3 1303050000000 = 130305000000 0 03333 130,305,000.0000 W
4| C4 %50000000000 = 2550000000000 O 0 | 255,000,000.0000
5| (5 I7LS150000000 = 17LG150000000 0  0.0583 736950000000 204,000,000.0000
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07-26-2021 Fiom ‘ To Shipment Unit Cost Total Cost Reduced Cost
1 il oy L Lol 250000 250 625000 0
2 Lol Olboy | LloLpual) 350000 3 1050000 0
3 b Slbay Wb 120000 3 360000 0
4 pyonl Slbay o sl 32000 3 96000 0
§ palail] Slbay guaalaatll 26000 3 78000 0
b JOrA I T Y { 60000 3 180000 0
I wyb bt olbay b §babll 32000 3 96000 0
8 g bybitll lbay 5 8 ybibl 100000 4 400000 0
9 digud yhibll Slboy dastall LleLaunl 60000 I 420000 0
10 Unfiled_Demand =~ Lo}l 50000 0 0 0
1 Unfilled_Demand Wb 60000 0 0 0
12 Unfilled_Demand no yl 38000 0 0 0
13 Unfilled_Demand fuLaall 24000 0 0 0
14 Unfiled Demand ~ pasSll Jil 60000 0 0 0
15 Unfilled_Demand =~ wjé & kil 8000 0 0 0
16 Unfilled_Demand = dasadl e Loat] 340000 0 0 0

Total Objective Function Yalue = 3305000
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14:21:59 | | Tuesday | August 24 2021

" | Goal Decizion | Solution Unit Cost or Total Reduced | Allowable  Allowable

Level Yanable Yalue Profit c[j) Contribution Cost Min. clj) Max. clj]
1| G1 X1 2.000.00 Z0.000.00 &0,000,000.00 ] -M 21.000.00
2 G1 X2 1.000.00 17.000.00 17.000,000.00 ] 16.000.00 M
3| G1 X3 1.000.00 16.000.00 16.000,000.00 ] 15.000.00 M
4 G1 x4 5.000.00 11.000.00 55.000,000.00 ] -M 12.000.00
5| G1 x5 4.000.00 | 16.000,000.00 ] 2.000.00 5.000.00
6 | G1 Xb 6.000.00 8.000.00 @ 48.000,000.00 ] 7.000.00 9.000.00
T G1 Goal Yalue (Min] = | 212.000.000.00
T Left Hand Right Hand Slack Allowable Allowable ShadowPrice

Constraint Side Direction Side or Surplus Min. RH5 Max. BHS Goal 1

1| C1 4.000.00 = 4.000.00 ] 4.000.00 M ]
2| cz 6.000.00 = 6.000.00 1] 6.000.00 7 00000 -5.000.00
3 C3 ] = ] ] -1.000.00 ] 21.000.00
4 c4 ] = ] ] -1.000.00 ] 17.000.00
5| Ch 10.000.00 = 10.000.00 ] 9.000.00 10,000.00 25,000.00
6 | Ct 3.000.00 = 2.000.00 ] 2.000.00 400000 -1.000.00
7 Cy¥ 1.000.00 = 2.000.00 2.000.00 1.000.00 M ]
8| cg 1.000.00 = 5.000.00 4.000.00 1.000.00 M ]
9 C3a 5.000.00 = 5.000.00 ] 2.000.00  65.000.00 -1.000.00
10| cio 4.000.00 = 7.000.00 3.000.00 4.000.00 M ]
11| cn 6.000.00 €= 7.000.00 1.000.00 6.000.00 M 1]
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20:52:04 | Satwday | Febuay | 01 | 2020 |
_Demsmn Soluion  Unit Cost or Total Reduced  Basis Allowable Allowable
"J'anahle Yalue Profitcfjl =~ Contribution Cost Status Min. cfj) Max. cfj)
1] X 962,582.4000 144000 13.861,190.0000 O basic 0.5667 14.1323
2| % 0 5.0000 0 0.1176  at bound 4.8824 H
3| x3 0 8.2000 0 0.2000  at bound 8.0000 H
4| ¥4 46392500000 16000  7.422.800.0000 0 hasic 0 1.6000
5| X5 0 1.2000 0 0 at bound 1.2000 |
6| X6 644,340.3000 600000 386604200000 O basic h8.h882 118.5882
7| % 0 2.0000 0 0 at bound 2.0000 |
8| X8 24630200000 4.0000  9.852,080.0000 0 basic 0 4.0000
9] x9 0 12.0000 0 11.0400  at bound 0.9600 H
10| x10 0 8.0000 0 7.2000  at bound 0.8000 W
1] X1 0 1.6000 0 0 at bound 1.6000 W
] Objective Function [Min.)= | 69,796,480.0000 (Mote: Alternate Solution Exists!!)
] Left Hand Right Hand Slack | Shadow = Allowable Allowable
Constraint Side Direction Side of Surplus | Price Min. RHS Max. RHS
1| €1 16,363,900.0000 ¥= 16,363,900.0000 O 0.8137 ' 16,363,900.0000 62,756,400.0000
‘2| €2 9.278.500.0000 ¥= 9,278,500.0000 0 0.8000 ' 9,278.500.0000 H
3| €3 58,707.600.0000 ¥= 58,707 6000000 O 0.8000 58,707 600.0000 W
4| C4  84,350,000.0000 ¥= 84,350.000.0000 O 0 -M 84.350.000.0000
‘5| C5  62,756,400.0000 »= 62,796,400.0000 O 0.0333 ' 16,363,900.0000 75,071,500.0000
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08-27-2021 From To Shipment Unit Cost Total Cost Reduced Cost
1 o gac]l 380000 3 1140000 0
2 e gl dbay vy | 20000 5 100000 0
3 uile sl dboy Gyl 14000 5 70000 0
4 Sl wayi Abas T e || 10000 5 50000 o
L Sa ol dboy eyl 10000 5 60000 0
& FEYNR-1 | i "Ee =z 31 10000 [ 60000 0
7 Unfilled_Demand eyl 16000 1} o o
8 Unfilled_Demand R LEN | 20000 o o 0
9 Unfilled_Demand [H-TA| 300000 0 o o

s Lall
10 Unfilled_Demand Juorad 40000 1} o o
11 Unfilled_Demand Pl 40000 o o 0
12 Unfilled_Demand iaadl juall 40000 0 1] 0
13 Unfilled_Demand &3332Jl e gasll 200000 0 1] 0
Total Objective Function Yalue = 1480000
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23:17:26 | Tuesday August | 24 | 2021
| Decision Solution Unit Cost or Total Reduced Basis Allowable Allowable
WYarnable Yalue Profit c[j) Contribution Cost Status Min. clj] Max. cli]
1] X1 4.000.0000 30.000.0000 120,000,000.0000 1] basic -M 31.000.0000
2] ®2 3.000.0000 25.000.0000 75.,000,000.0000 0 basic 24,000.0000 M
3] X3 6.000.0000 20.000.0000 120,000,000.0000 1] basic -M 22,000.0000
4| x4 3.000.0000 16.000.0000 48.000,000.0000 0 basic 14,000.0000 25,000.0000
5 ] 10,000.0000 &,000.0000 &0,000,000.0000 1] basic -M 7.000.0000
6| X6 6.000.0000 12.000.0000 720000000000 0 basic 11.000.0000 M
T Objective  Function [Min.] = 495_000,000.0000
T Left Hand Right Hand Slack Shadow Allowable Allowable
Constraint Side Direction Side or Surplus Price Min. RHS Max. RHS
1] c1 7.000.0000 = 7.000.0000 1] 0 7.000.0000 M
2] c2 9.000.0000 = 9.000.0000 0 -9.000.0000 | 9.000.0000 12.000.0000
3] c3 1] = 0 31.000_0000 1] 1]
A c4 0 = 0 0 25,000.0000  -3.000.0000 0
5| ch 16,000_0000 = 160000000 1] 37.000.0000 13.000.0000 16,000.0000
B Ce 4.000.0000 <= 4.000.0000 1] -1.000.0000 | 3.000.0000 4,000.0000
7] c7 3.000.0000 <= 4.000.0000 1.000.0000 0 3.000.0000 M
[ ca 6.000.0000 {= 6.000.0000 1] -2,000.0000 | 3.000.0000 &,000.0000
£ ca 3.000.0000 <= 6.000.0000 3.000.0000 0 3.000.0000 M
10| cio 10,000_0000 {= 100000000 1] 1] 10,000.0000 M
1| cm 6.000.0000 <= 100000000 4.,000.0000 0 6.000.0000 M
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21:24:3

|Salurdap| February ‘ 1) | 2020 |

[=[S|ee|eo]| ~] o] o] =] ] rm] =]

)| o es [ na] ]

Decision
Yanable

Al
A2
Al
A
A)
Ab
A
Al
A
All
All

Objective

Constraint

C1
C2
(3
C4
C5

Solution
Value

73.821.4300
0
0
4,923,000.0000
0
433,083.3000
0
0
0
0
3,710,000.0000

Function

Left Hand
Side
6,201,000.0000
4.929,000.0000
41,870,000.0000
53,000,000.0000
42,135,000.0000

Unit Cost or Total
Profitc))  Contmbution ~ Cost
19000 58371893000 0
3.8000 0 37016
15000 0 0.3000
03000 44361000000 0
0.3000 0 0
68.0000 339376700000 0
25000 0 0.3125
4 8000 0 04250
1.4000 0 0.0875
0.3000 0 0.0250
1.4000 571940000000 O

(Win) = 44,150,960.0000 (Note:

Right Hand  Slack
Direction Side

»= 5,201,0000000 0
y 4,523,000.0000
= 41,670,000.0000
»=53,000,000.0000
= 42,135,000.0000

(=T —— R —— R — ]

Reduced  Basis

Status

basic
at bound
at bound
basic
at bound
basic
at bound
at bound
at bound
at bound
basic

Altemate

Shadow

of Suplus Price

Allowable
Min. c]
h.8333
0.0984
7.2000

0
0.9000
1.3714
21875
4 3750
1.3125
08750
1.3606

Solution

Allowable
Min. RHS

Allowable
Max. o)

§2.6333

W

W
0.9000

|
Ba.7714

W

W

W

H
1.4400

Exists")

Allowable
Max. RHS

0.0246 | 6,201,000.0000 42,135,000.0000

0.9000 ' 4,929,000.0000
0.6750  41,670,000.0000

0

H
H
53,000,000.0000

0.0634 | 6,201,000.0000 48,071,000.0000

' YY







(M) g=le
u\;\z\hy‘ élal_mj )M.Aj\u.u &_\)..ﬁ\ o\T).AJ A:\MJ)JZ\J:S\;AL};\J Jaal) CJ)AAJA
WINQSBali_y alasinly

YY¢






07272001 From To Shipment | UntCost | Total Cost |Reduced Cost
1| dpalibsy oy 400000 om0
D fupell gaibay upall B0 ] 24000 |
I | plgeibsy upallga 16000 4 64000 |
§ | plgidbsy gl 10000 ] 30000 |
b (Unfiled Demand %ty 100000 | | |
6 (Unfiled Demand ol 100000 | | |
{  |Unfilled Demand wyisll g 2000 0 0 0
§  (Unfiled Demand deth 3od 500000 | 0 0
Total Obectve ~ Funchon ~ Value= 1318000
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22:35:43| |Tuesda}l| August | 24 | 201 ‘ |

ST e

—
—

Goal  Decision = Solution Uit Cost or Total Reduced Allowable Allowable
Level = Vanable Value = Profitcfj)  Contribution Cost  Min.cfj) Max cj)
G1 #1 6,000.00 40,000.00 240,000,000.00 0 -M 42,000.00

G1 A2 | 3.000.00 34.000.00 10200000000 O  32.000.00 M

G1 ¥3  6.000.00 30.000.00 18000000000 O  28.000.00 30.,000.00

G1 ¥4 500000 2200000 110,000000.00 O  22.000.00 24,000.00

G X5 12000.00; 8,000.00  %6,00000000 0 M 800000

G X6 800000 1600000 12800000000 O 1600000 M

G1 Goal Value  [Min.]=  856,000,000.00

Left Hand Right Hand Slack Allowable Allowable ShadowPrice

Constrant  Side  Duection  Side of Surplus ~ Min. RHS Max. RHS  Goal 1

C1 9,000.00 = 9,000.00 0 9.000.00 | 0

C2 1100000 = 11.000.00 1 11,000.00 14,000.00 -12,000.00

C3 0 = 0 0 300000 D 42,000.00

C4 0 = 0 0 300000 O 34,000.00

Cs 2000000 = 20,000.00 0 17,000.00 20,000.00 50,000.00

C6 600000 <= 6,000.00 0 4,000.00 9,000.00 -2000.00

C7 300000 <= 6.000.00 3,000.00  3,000.00 | 0

C8 6000000 <= 8.000.00 200000 600000 M
C9 5000000 «= 8.000.00 300000 500000 M
C10 1200000 <=  12,000.00 0 9,000.00 14.000.00
C1l 800000 <= 1200000 400000 800000 M

= =3 =3 =
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1fUgus | | knday | beptember | If U1
Goal Decision Solution Unit Cost or Total Reduced Allowable Allowable
1 Gl X1 2.609.00 216.00 h74.344.00 0 0 M
2 Gl v 258.00 1.624.00 418.992.00 0 0 M
3 X3 105.00 2.565.00 269.325.00 0 0 M
4 Gl X4 2.834.00 400.00 1.133.600.00 0 400.00 M
5 Gl X5 143.816.00 16.00 2.301.056.00 0 16.00 M
b Gl X6 1.250.00 216.00 270.000.00 0 0 M
7 Gl X7 1.00 1.624.00 1.624.00 0 0 M
8 Gl X8 10.00 2 565.00 25.650.00 0 0 M
9 G1 X9 90.00 400.00 36.000.00 0 400.00 M
10 G1 X10 8.620.00 16.00 137.920.00 0 16.00 M
11 G1 X1 1.580.00 216.00 341.280.00 0 0 M
12 Gl X12 2 560.00 1.624.00 4.157 440.00 0 0 M
13 Gl X13 10.00 2 565.00 25.650.00 0 0 M
14 Gl X14 315.00 400.00 126.000.00 0 0 400.00
15 Gl X15 24.260.00 16.00 388.160.00 0 0 16.00
Gl Goal Yalue (Max.1= 10.207.041.00
Left Hand Riaht Hand Slack Allowable Allowable | ShadowPrice
1 c1 7.067.840.00 = 1.067.840.00 0 6.097 440,00 = 7.067.840.00 0.40
2 c2 809.750.00 (= 809.750.00 0 731.000.00 @ 809.750.00 1.60
3 C3 10.227 540.00 = 14 500.000.00 4.272 460.00  10.227 h40.00 M 0
4 C4 2.659.00 {= 2.659.00 0 0 38.262.83 216.00
5 (1} 258.00 {= 258.00 0 0 762431 1.624.00
b (0 105.00 = 105.00 0 0 9.599.36 2.565.00
7 c7 2.834.00 {= 2.834.00 0 2.834.00 3.149.00 0
8 c8 143.816.00 {= 143.816.00 0 143.816.00 = 168.076.00 0
9 c9 1.250.00 {= 1.250.00 0 0 36.853.93 216.00
10 (]I] 1.00 {= 1.00 0 0 71.367.3 1.624.00
11 ci 10.00 {= 10.00 0 0 9.504.36 2.565.00
12 Ciz2 90.00 {= 90.00 0 90.00 405.00 0
13 Ci3 8.620.00 {= 8.620.00 0 8.620.00 32.880.00 0
14 Ci4 1.580.00 1.580.00 0 0 37.183.83 216.00
15 Ci15 2.560.00 = 2.560.00 0 0 9.926.3 1.624.00
16 Ci6 10.00 10.00 0 0 9.504.36 2.565.00
17 ci7 315.00 315.00 0 315.00 M 0
18 Ci8 24.260.00 = 24.260.00 0 24 .260.00 M 0
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T £ | Fnday | September | 17 22U
Goal Decizion Solution | Unit Cost or Total Reduced Allowable Allowable __

| Level Yariable Yalue Profit cfj) Contribution Cost Min. c[j) Max. clj)
1| £} ] =1 2.659.00 432.00 1.148 688.00 0 26400 M
T2 G1 x2 258.00 2.668.00 688.344.00 0 1.276.00 M
T3 G1 ®3 105.00 427500 448 875.00 0 990.00 ]
Tq| [} ] x4 2.834.00 1.075.00 3.046.550.00 0 1.075.00 M
E G1 =h 29.757.50 88.00 2.618.660.00 0 88.00 144.00

[ G1 ®b 1.250.00 432.00 540,000.00 0 264.00 M
7 G1 X7 1.00 2,668.00 2.668.00 0 1.276.00 M
‘g £} ] X8 10.00 4 27500 42 750.00 0 990.00 M
‘g G1 X9 90.00 1.075.00 96.750.00 0 1.075.00 M
0| G1 X10 0 88.00 0 0 -M 88.00
a1 G1 X1 1.580.00 432.00 682 560.00 1] 264.00 M
E [F]] X112 2.560.00 2.688.00 6.881.280.00 0 1.276.00 M

13 G1 X13 10,00 427500 42 750.00 0 990.00 M
4| G1 X14 315.00 1,075.00 338.625.00 0 550.00 1.075.00
E [} ] X15 0 88.00 1] 0 -M 88.00
: &1 Goal Yalue [Max.]) = 16.,578.500.00 [Alternate Solution Exists!!]
T Left Hand Right Hand Slack Allowable Allowable ShadowPrice
| Constraint Side Direction Side or Surplug Min. RHS Max. HHS Goal 1
1| c1 1.190_300.00 &= 7.067.840.00 587754000 1.190.300.00 M 1]
Z c2 809.750.00 {= 809.750.00 0 731.000.00 809.750.00 2.10

3 C3 4 _350.000.00 €= 4,350,000.00 0 3.159.700.00 8,912.340.00 2.20
iy C4 2.659.00 <= 2,659.00 0 0 1257817 168.00
5| (. 258.00 &= 258.00 1] 0 231024 1.392.00
6| Ce 105.00 €= 105.00 0 0 2.750.11 3.285.00
7 C7 2.834.00 <= 2.834.00 0 2.834.00 3.149.00 1]
‘8| cs 29,757.50 &= 143.816.00 114,058.50 29,757.50 M 1]
‘9| ca 1.250.00 = 1.250.00 1] 0 1116917 168.00
Ao| cio 1.00 €= 1.00 0 0 2.053.24 1.392.00
M1l con 10.00 <= 10.00 0 0 265511 3.285.00
2| iz 90.00 &= 90.00 1] 90.00 405.00 ]
E c13 0 €= 8.620.00 8.620.00 0 M 1]

14 cil4 1.580.00 <= 1.580.00 0 0 1149917 168.00
As| cis 2.560.00 &= 2,560.00 0 0 461224 1.412.00

—N [
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18:09:10 | | Friday | September | 17 | 2041 | | -
Goal Decision Solution | Unit Cost or Total Reduced Allowable Allowable
Level Yarniable Yalue Profit cfj) = Contnibution Cost Min. cfj) Max. cl)
1 G1 X1 2.659.00 432.00 1.148.688.00 0 0 M
2 G1 X2 258.00 2668.00 @ 688.344.00 0 0 M
3 G1 X3 105.00 427500 @ 448.875.00 0 0 M
4 Gl x4 2.834.00 1.075.00 | 3.046,550.00 0 1.075.00 M
5 Gl x5 143,816.00 88.00 12,655,808.00 0 88.00 M
[ Gl X6 1.250.00 432.00 540,000.00 0 0 M
7 Gl X7 1.00 2.668.00 2.668.00 0 0 M
8 Gl X8 10.00 4.275.00 42.750.00 0 0 M
9 Gl X9 90.00 1.075.00 96,750.00 0 1.075.00 M
10
11 Gl X1 1.580.00 432.00 682.560.00 0 0 M
12 Gl X12 2.560.00 2.668.00 6.830.080.00 0 0 M
13 G1 X13 10.00 4.275.00 42.750.00 0 0 M
14 G1 14 315.00 107500 @ 338.625.00 0 0 1.075.00
15 G1 X158 24.260.00 88.00 2.134. 880,00 0 0 88.00
G1 Goal Yalue [Max)= ?9.457.888.00
Left Hand Right Hand Slack Allowable Allowable  ShadowPrice
Constraint Side Direction Side or Suplus |~ Min. RHS Max. RHS Goal 1
1 (| 7.067 840.00 <= 7.067.840.00 0 6,097 440.00 7,067.840.00 2.20
2 c2 809,750.00 <= 809,750.00 0 731,000.00 = 809,750.00 4.30
3 C3 10,227.540.00 (= 14,500,000.00 4,272 460.00 10,227 54000 M 0
4 c4 2.659.00 (= 2.669.00 0 0 38,262 83 432.00
L () 258.00 (= 258.00 0 0 76241 2.668.00
b C6 105.00 {= 105.00 0 0 9.599.36 4.275.00
7 C7 2.834.00 {= 2.834.00 0 2.934.00 3.149.00 0
8 cé 143.816.00 {= 143.816.00 0 143.816.00 = 168.076.00 0
9 c9 1.250.00 {= 1.250.00 0 0 36.853.83 432.00
10 c10 1.00 ¢= 1.00 0 0 7.367.31 2.668.00
11 cn 10.00 ¢= 10.00 0 0 9.504.36 4.275.00
12 c12 90.00 ¢= 90.00 0 90.00 405.00 0
13 C13 8.620.00 <= 8.620.00 0 8.620.00 32,880.00 0
14 C14 1.580.00 <= 1.580.00 0 0 3718383 432.00
15 C15 2.560.00 <= 2.560.00 0 0 9.926.31 2.668.00
icC e o 100 O r 10 0N n n 0 RNd 0 d 76 0N
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16:43:53 | | Friday | September | 24 | 2021 | |
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Goal Decision Solution Unit Cost or Total Reduced Allowable Allowable
G1 X1 2.659.00 1] 0 0 1] M
G1 H2 258.00 1] 0 0 1] M
G1 X3 105.00 1] 0 0 1] M
G1 x4 2.834.00 1] 1] I} 1] M
G1 Xh 254.251.00 1] 1] I} 1] 0
G1 b 1.250.00 1] 1] I} 1] M
G1 K7 1.00 1] 1] I} 1] M
G1 X8 10.00 1] 1] I} 1] M
G1 X9 90.00 1] 0 0 1] M
G1 X10 8.620.00 1] 0 0 1] M
G1 11 1,580.00 1] 0 0 1] M
G1 X12 2.560.00 1] 0 0 1] M
G1 X13 10.00 1] 0 0 1] M
G1 X14 315.00 1] 0 0 1] M
G1 X15 24,260.00 1] 0 0 1] M
G1 X16 1] 1.00 0 1.00 1] M
G1 X17 74,001.00 1] 0 0 1] M
G1 X18 1] 1.00 0 1.00 1] M
G1 X19 ¥5.00 1] 0 0 1] 0
G1 Goal Yalue [Min.] = 0

Left Hand Right Hand Slack Allowable Allowable  ShadowPrice
C1 11.900.000.00 = 11.900.000.00 0 -M 11.974.001.00 0
c2 11.485.240.00 »= 11.485.240.00 0 11.340.300.00 M 0
Cc3 14.644.940.00 »= 14.500,000.00 144.940.00 -M 14.644.940.00 0
c4 200.00 »= 200.00 0 125.00 M 0
cCh 2.659.00 »= 2.659.00 1] 2.316.40 M 0
C6 258.00 »= 258.00 1] 21243 M 0
C? 105.00 »= 105.00 1] 76.15 180.00 0
ca 2.834.00 »= 2.834.00 1] 2.834.00 M 0
cIa 254.251.00 »= 143.816.00 110.435.00 -M 254.251.00 0
c10 1.250.00 »= 1,250.00 0 907 .40 M 0
c1 1.00 »= 1.00 0 0 M 0
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0413 |hursday| september | 30 | AU
I L e
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Goal  Decwion Soluion UnitCostor  Totdl  Reduced
level Vanable Value Profite]) Contibubon Cos

B X 0 w0 0 2K
Bl K IMRET 00 1HIEH 0
B X% 0 4o 0 3

B Gl  Vaue [Mar)= 194.30M

Left Hand Rioht Hand ~ Slack  Allowable
Constant  Side  Direction  Side  or Suplus Min. RHS

(2000 « 2000 0 |
2 4fh6 « B0 1383 4§%N

Alowable  Allowable
Minc) Hax.cf]

LI Y.
00 N
L1

Alowable ShadowPrice
War RHS  Goal

IR VAR
M |
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Goal
Leyel

61
G1
G1
G1
G1
G1
G1
61
G1

G1

Constraint

1
C2
C3
C4
]
C6

Decision
Vanable

Al
K2
R3
&4
e
Xb
&I
A8
X3

Goal

Left Hand
Side
22.000.00
b,446.20
10,000.00
22.000.00
b,446.25
10,000.00

Solution Unit Cost or

Value  Profit cfj) Contribution

4,240.02 0
606.79 0
0 0
0 1.00
0 1.00
0 1.00
0.00 1.00
1 1.00
0 1.00
Value  [Min]=
Right Hand
Duection  Side
»= 22,000.00
e 6,446.00
»= 10,000.00
= 22.000.00
= b,446.25
= 10,000.00

Total

0

0
0
0
0
0
0.00
0
0
0

0.00

Slack
or Surplus | Min. RHS  Max. RHS

0
0.25
0

0
0
0

Reduced = Allowable

Cost

0
0
0.05
2.00

2.00

2.00

Hin. c[j)
-3.45
-2 5¢
-0.05
-1.00
-0.37
-1.00
0.00
-1.00
0.17

Allowable
Max. c[j)

0.03
0.09

Allowable Allowable ShadowPrice

22,000.00 27,062.50

H 644629
10,000.00° 10,000.01
W 22,000.00
H  6446.25
H  10,000.00

Goal 1

1.37
0
0.83
-1.00
-1.00
-1.00
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22:55:11 Saturday| October | 09 2021 | | |

| Goal Decision  Solution Unit Cost or Total Reduced | Allowable  Allowable =
Level Variable | Value Profit c[jl | Contribution Cost Min. clj) Max. cfi]

1] & X1 420015 0 0 0 M 0.42
2] & ®x2 635.56 0 0 0 244 0.63
ET x3 0 0 0 0.30 -0.30 M
4| &1 X4 0 0 0 0 Yl 6.21
5| &1 ®5 0 0 0 0 Yl M
'B| &1 ®6 0 0 0 6.21 6.21 M
7| & X7 0 0 0 0 Yl M
8| @1 ®8 0 1.00 0 0 M 7.21
ET: ®9 88.69 1.00 88 69 0 0.14 M
0| G2 ¥l 420015 0 0 0 M M
11| &2 ®2 635.56 0 0 0 M M
12| G2 X3 0 0 0 0 M M
13| G2 X4 0 0 0 0 M M
14| G2 ®5 0 0 ] 0 M M
15| G2 ®6 0 1.00 0 1.00 M M
16| G2 X7 0 1.00 ] 0 M M
17| G2 X8 0 0 ] 0 M M
18| G2 %9 808.69 0 0 0 M M
13| &3 ¥l |4.20015 0 0 0 M M
20| &3 ®2 635.56 0 0 0 M M
21| &3 ¥3 0 0 ] 0 M M
22| &3 ®4 0 1.00 ] 0 M M
23| &3 ®5 0 1.00 ] 0 M M
24| 63 ®6 0 0 ] -1.00 M M
25| &3 X7 0 0 ] 0 M M
26| &3 i 0 0 0 0 M M
27| &3 ®9 808.69 0 0 0 M M
T G1 Goal WYalue [Min.] = 88.69
| &2 Goal @ Value  [Min]= 0
BEE Goal @ Value  [Min]= 0
] Left Hand Right Hand Slack Allowable | Allowable ShadowPrice ShadowPrice ShadowPrice
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:EB:I]?| |Saturda}l| October | 09 | 2021 | | |

aoal Decigion | Solution Unit Cost or Total Reduced  Allowable  Allowable
evel Yarable | VYalue | Profit cjj Contribution  Cost Min. cfj) Max. clj)
G1 X1 4,066.37 0 0 0 0.09 0.09
G1 X2 472 36 ] 0 ] 0.09 0.09
G1 X3 247 58 ] 0 ] 0.05 0.05
Gl ht ] 0 1.00 0 1.00 0 M
G1 X5 0 1.00 0 1.00 0 M
G1 X6 0 ] 0 ] M M
G1 X7 0 ] 0 ] M M
Gl X 0 ] 0 ] M M
G1 X9 0 0 0 0 M M
G2 X1 4 066.37 ] 0 ] M M
G2 2 472 36 ] 0 ] M M
G2 X3 24758 ] 0 ] M M
G2 X4 0 0 0 0 M M
G2 X5 0 ] 0 ] M M
G2 X6 0 1.00 0 ] -M M
G2 X7 0 1.00 0 ] -M M
G2 X 0 0 0 0 M M
G2 X9 0 ] 0 ] M M
G3 X1 4 066.37 ] 0 ] M M
G3 2 472 36 ] 0 ] M M
G3 X3 247.58 ] 0 ] M M
G3 X4 0 ] 0 ] M M
G3 *5 0 ] 0 ] M M
G3 Xb 0 ] 0 ] M M
G3 X7 0 ] 0 ] M M
G3 X8 0 1.00 0 ] M M
G3 X9 0 1.00 0 ] M M
G1 Goal Yalue [Min]) = 0
G2 Goal Yalue [Min.] = 0
G3 Goal Yalue [Min] = ]

Left Hand Right Hand Slack Allowable Allowable ShadowPrice ShadowPrice ShadowPrice







Summary

Importance of the study

The importance of the research is due to the following:

Practical importance:

Identify the amount of water requirements and the amount of consumption
and make models through the study to find optimal solutions in light of the
increasing costs of drinking water production and benefit from the practical
experiences of workers in this field.

Supporting the decision maker to find practical solutions by making use of
quantitative methods for drinking water problems in the Suez Canal axis.
Implementation of the transport system and linear programming to support the
decision maker

Obtaining the optimal lengths of the carrier networks through the application
of quantitative methods.

To provide the required quantities of water for the areas that have a deficit
and to provide the expenses of transporting water by making use of the
science of quantitative methods to support the decision maker and achieve the
highest return.

* Scientific importance:

* The study is of importance in employing the science of quantitative methods
to find solutions to drinking water problems as a result of The lack of water
resources and total dependence on limited sources of fresh water, which is the
Ismailia Canal, the increase in population growth and the increasing demand
for quantities of potable water, and the state is directed to the axis of the Suez
Canal to be the locomotive of development within the Arab Republic of
Egypt, and the high losses of drinking water inside production stations and
poor planning for networks Distribution, high losses, and the importance of
taking advantage of quantitative methods to find atypical solutions to the

drinking water problem in light of the trend of the state and the political
I



leadership to develop the Suez Canal axis as a national security. And benefit
from the experiences of countries, scientific research and previous studies.
The scientific importance of choosing this topic is due to the scarcity of
studies in general. Which dealt with this subject in terms of the use of
quantitative methods in the field of drinking water?

Objectives of the study

1- Studying the water demand in the Suez Canal axis in light of the
construction of new cities and the increase in population numbers.

2- Knowing the available resources to meet the water needs of the Suez Canal
axis.

3- Study of drinking water problems.

4- Using quantitative methods to find optimal solutions to support the
decision maker.

METHODOLOGY AND STUDY METHODOLOGY:

The research depends on the descriptive and analytical approach in presenting
and analyzing problems to reach results with the benefit of the desk survey, to
benefit from modern scientific periodicals and the experiences of other
advanced countries in this field and to benefit from quantitative methods, with
the application of models such as the transfer model, the minimal spanning
tree and linear programming To obtain optimal solutions and take advantage
of all models to solve some drinking water problems in the Suez Canal axis
from water. Through the application of the science of quantitative methods to
support the decision maker, and the use of specialized programs to solve
problems, obtain optimal solutions and test hypotheses.

Chapter One:

Drinking water is of current importance to achieve the goals of sustainable
development 2030 and with the increasing water requirements with the

scarcity of water resources, as the Nile River is one of the main sources of



drinking water, as drinking water is produced in production stations and then
it is transported through supply lines and networks to Consumer. As a result
of wviolations of water transmission lines, leaks, and unaccountable
consumption, the loss consists of drinking water that does not reach the
consumer of the water. And through the identification of international
experiences in the field of drinking water, this chapter presents the Korean
experience and the Chinese experience through the use of quantitative
methods and the transportation model in transporting a quantity of water from
the southern regions to the northern regions. The definition of the Suez Canal
axis through three governorates (Port Said - Suez - Ismailia) and the large
development in the Suez Canal axis is considered to be the engine of the
economy with increasing requirements and water loads for industrial,

residential and tourist areas.

Chapter two:

In view of the tremendous progress in the field of decision-making, as
decision support systems are considered one of the most important tools to
improve and develop the performance of institutions and solve their problems
in a scientific way in order to obtain a good decision and a good result
through improving the quality of information and achieving a competitive
advantage with a preferential position for the institution in Endeavors to
achieve a better return and solve the problems facing the decision maker
through the use of modern scientific methods, with the use of specialized
tools in systems analysis, while not neglecting the obstacles to the application
of decision support systems such as resistance to change and the lack of
conviction of senior management of the value of the scientific decision, and
with the application of systems Decision support leads to the institution

obtaining a competitive advantage over those who do not adopt this system.



Chapter three:

Quantitative methods are a mathematical method through which problems are
addressed, optimal solutions are found, and the right decision is reached.
Linear programming is considered one of the mathematical methods in
finding the best mix of resources that lead to the maximum profits and the
lowest costs in the absence of restrictions and with the benefit of quantitative
methods, including the transportation model, in obtaining the lowest cost of
transporting products from places of production to consumption.

And among the models applied is recharging, where shipments are allowed
between points of supply and between points of demand where there are
points for recharging and the best solution to the problem of recharging by
solving the problem of transportation, and other models used are the
sprawling tree model which is a way to find a way to reach The optimum
length of the network, and due to the complexity of these models, calculation

programs such as a program can be used.

Chapter four:

By limiting some drinking water problems in the Suez Canal axis and with the
use of quantitative methods and some models used such as transportation and
the spanning tree with the use of the linear programming method to find the
least transportation costs for water and the maximum profit in light of the
presence of various restrictions with the limited amount of drinking water and
subtracting The idea of having seawater desalination plants to compensate for

the shortage of drinking water while finding optimal solutions to support the



decision maker in the Suez Canal axis. Some of the drinking water problems
in the Suez Canal axis are summarized as follows:

1. The production of drinking water varies from one region to another and the
search for the lowest cost for the water sector.

2. High transportation costs for the production of drinking water.

3. The severe inability to meet the required quantities of drinking water, and
the search for new alternatives such as the Mediterranean Sea for Port Said,
the Bitter Lakes of Ismailia and the Gulf of Suez for Suez.

4. Unplanned implementation of water networks, which leads to high
operating costs and water losses.

5. Achieving losses in light of the constraints of meeting all water loads and
water tariff restrictions. Where quantitative methods models were used to find
optimal solutions to solve the previous problems.

6. The linear programming model was used to solve the total cost problems of
the drinking water sector in Ismailia, Suez and Port Said using the QSB
program, with the analysis of the results and their use in the
recommendations.

7. Using the transportation model to obtain the lowest transportation cost with
determining the water deficit. The solution was found for Ismailia, Suez and
Port Said, and the QSB program was used 8. The estimated future total deficit
of 2030 for drinking water according to water loads is 8.1 million cubic
meters, according to the study, contrary to what is planned in 2006, in the
year 2006, and it was proposed to compensate for the shortage of desalinated
water with the use of a multi-stage transport model.

9. Using linear programming to obtain the maximum profit and the maximum
amount of money in the presence of a loss of 70%, and the maximum
financial achievement in the absence of wastage of drinking water. 10. Using
the multi-objective mathematical programming model to achieve the

company's goals.
Vv



11. Using the mathematical programming model for several functions

arranged in precedence.

The results and the activity,

where the programming model was used WINQSB to solveLinear model,
Transportation model, Transshipment -With —Transportation, Minimal
Spanning Tree model, Maximum profit and maximum financial collection
Use the multi-objective mathematical programming model to achieve the
priorities and advice as in the appendix and maintain more information and
maintain it by reducing value and costs and achieving the company's goals
through the Effectiveness Channel Authority Economic and that employs
economic growth and the search for non-traditional sources such as the waters

of the Mediterranean, Red and Bitter Lakes as sources of desalinated water.

Vi



Abstract
Thesis title: The Use of Quantitative Methods in Supporting the Decision
Maker in Addressing The Problems of Drinking Water of the Suez Canal
AXis.
Researcher: Shaker Qasim Al-Kilani Muhammad
Supervisors: Prof. Dr. Abdalla -ElDaoushy Year: 2022

Academic Degree: Master's Degree in Planning and Development, National
Planning Institute.

The aim of this study is research and analysis to reach the importance of
quantitative methods to support the decision maker to reach optimal solutions
to some drinking water problems in the Suez Canal axis. In order to achieve
this goal, previous studies and modern scientific applications were reviewed,
and experiences in the field of drinking were used in the Suez Canal axis,
which represents three governorates, namely (Suez - Port Said - Ismailia).
And the use of the WINQSB program to solve the models and obtain optimal
results. The results of the study show the importance of reducing the wastage
of drinking water, and compensating for the shortage in the Suez Canal
Authority stations with drinking water to support the requirements of water
loads. And the integration of drinking water production sources to
compensate for the water shortage in some areas. The importance of seawater
desalination plants, reducing water transportation costs and achieving
maximum financial returns. The message reassures all organizations working
in the field of drinking water the importance of applying quantitative methods
to support the decision maker and reach optimal solutions to drinking water
problems.

Keywords: decision maker, quantitative methods, Suez Canal axis, WINQSB

program, drinking water losses
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