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| gl i A e (lomnt it Lo Jomadl Bpcdy ) facall ppanyy A
EPRTN

Max f(x)= 500x:+300x2 aaglh Alls

19

3
SAHLA MAHIE

il La sl eldaal el



Aukadd) daws (SN Juaadl

Subject to constraints:

2x1tx2 <50 adidl) a8 Alalzs
3x1+2x2 <60 sl a8 dlilee
X1,x2> 0 dpbdl aae Lo ya
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(Z=30(3.94) +50(18.42) =1039.2) 4 (0,0) <oyl cils (B) Akl xic

(Z=30(15) +50(0) =450) ok (0,0) <iiflaa¥) @il (C) ALl xie

4,08 3aa 5 (1039.2) ohie s (S dile ST gaad ) L (B) ddasll ) odle (o
(AN e gl paBang (18.42) oY) g ol (e dan 9 (3.94) b &y
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A daa ) Jilesa Jad Al 2y ol | A Juadl

:02 Jis

Al A5 Ty Al shhaall s M) Ll s sl
¥ 7 sisall (e datiall Cilas gl axe x

A = siiall e datiall las oll 2 1x,

Max 7= 100x,+240x:
Subject to constraints:
4x,+8x2 <160
6x 1+2x-z <120

X1, X2 0

s gl Jfiat o
daf o i c¥alaall 03a oy c¥olee ) claal il Jigats Vol o8 28 JS Jiad
(X1) L s (x2=0) O s el 3eyg (x2) Fasd a5 (x1=0)
Cl : 4x1+8x2=160
Si x1=0, 8x2=160, x2=20
Si x2=0, 4x1=160, x1=40

(X1) <8 sl e (40) Al (1 das s (C1) G s¥) Agial) 38 oy lld a3y
bl (& g sbwr ol sl JS3N (ha (C1) 28 Y 5 ¢(X0) @ senl ) snall e (20) Al
Jaall 2185 olaily () 5Siu (Feasible Solution) dall 43k
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dubadl) daa yull Jilce Jad 4ol 48, st Gl Juadl
|
! &
‘ r
!
| 0o L

| Lo

| |

|! -H‘“‘“\«. |
(3) b Jsa

(C2) A0 3 (2) 5 (1) oo 2 3y e i

Jf C2 : 6x1+2x2=120 |

Si x1=0, x2= 120/2=60

Si x2=0, X1=120/6=20

(x1) Y sl e (20) AL (g Jomi Cam (C2) TS AL 35 Sl 20

| slal (8 (5 gy ) aal JSEN e (C2) 2l Y 5 ¢(x2) sl Hsnadll e (60) Al

Faaall 4583 oLty ¢ S (Feasible Solution) Jal Ak
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/ it daa pll Jilea Jad dsiladf 45, bl Gl Juadlf ‘

|
§

|

i

i

| .

A ;

H |

|

!

|

i

. 1.
B l

™ i

(4) f2u s
il s (Feasible Region) (Seell Jall dihia aaal o s 3 gl i alae paan ans i () S
hwtgjmvimagsméu}sh@mmop;wmji}mims;ﬁmdswsx
é@psamuw1Qﬁu&gjaﬁm\auﬁm@@mgiwsﬂyﬂ 1
(AOBC) |

b LS Ll bl (a g ) biaal dlady ol e o

32

SAHLA MAHLA'
Hiall Lo ppail eoldaal Jodl sl




=

Adadll Ana pll Jilice Jad ALl 48, ot CulEl Juadll

(2) o2 Josa
Jaladl X1 X2
A 0 0
0 0 20 |
B 16 12 f’
C 20 0 [

Wi (x2) Usmas (X1) osne ol BELYL Ll laanast 8 Lililand o o(B) Akl Aoty

Ales day Llilaa) cuaat ade 5 (C2) 5 (C1) abl 4hais a (B) dhilll o8 Ll
M a il e (yiaal i

4x1+8x2=160 (*1) 4x1+8x2=160 -20x1=-320

—>
6x112x2=120 (*-4) -24x1-8x2=-480 x1=16

X1=16, 4(16) +8x2=160, xo=12
sie 7)Y s 51 (AOBC) gl Bl g A1 JS1 L)Y e s el 22y o
gl Ally 8 iy gailly D g aliaall gy
Z= 100x:+240x;
(Z=100(0) +240(0) =0) ci (0,0) il i (A) Adsil) xie
(Z=100(0) +240(20) =4800) G (0,0) ifilan ¥} i (O) Akl i
(Z=100(16) +240(12) =4480) 0} (0,0) iilaay! <l (B) kil e

(Z=100(20) +240(0) =2000) ci (0,0) ciihaay! 3 (C) il e ;

Al 5 40385 Bas 5 (4800) 2 )Mie y (Sas dile S (a3 U o (O) Al (f ede (o el B
Aaaliay) Wil 58 S janadd e Lol gV 7z siidl elal) Sl g sl e Bas 5 (20) GRS




dabdlf daa ) Jibews Jat AL 43, 0 Gl Juadl

:03 Juia
45y jlall aladioly dla o slladll g cadlSill Auni Al o s sl g Al il gyl el
el
Min 7= 24x,+28x>
Subject to constraints:
[Sxi+4x2 <2000
X1+x22>300
< x1=80
x2 =100
\ X1, X22 0
p4 8l it -

Aad Of Lkl c¥aleal) oda Jaly c¥alee ) Claa) il Jyeaty Wl agit a8 JS Jiiadl
(X1) Aa sy (x2=0) o it lld am g (x2) Aad s (x1=0)

C1 : 5x1+4x2=2000

Si x1=0, 4x2=2000, x2=500

Si x2=0, 5x1=2000, x1=400

(x1) Y1 saall e (400) At G Jusi Can (C1) (olsY) Adiiall a8 sy Slld 2ey 53
oladl (b (5 sy 5l sl JSN e (C1) 28l Y 5 ¢(x2) (2 5axl) el e (500) Adaiil]
Jasall Adadi olaily ()5S (Feasible Solution) Jall dilaie
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Adadl) A ull Jilasa Jad Ailaal) 48, Jaly G Jacdll

B .t RN, T
—% X |

(5) o Jed

(C2) S 28l (x) 5 (x1) oo Sla] A5y plall el

!- C2 : x1+x2=300

Si x1=0, x2= 300
Si x2=0, X1=300
‘ (x1) &Y el e (300) A (g Jomd Cs (C2) Al Auliiall 2 o ) 1S 2y &

| slail (8 (5 gy ol ST JSEN (4a (C2) 280 OV (x2) gasedl sl e (300) 4l
Jarel) 2 olatl Sy 5 cpaddl slatl () S5 (Feasible Solution) Jal) dslaia
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‘.=., Gt Al Jilewa Jad Al 23y I il
|
I ¥
N % i
|:!: = ’:‘;{
L1od {Feasible region)
|
|! TGed
| 90
Ape \;
N
| \‘u
|
; /
| / y
c2 C1
f; (6) ot Js
(C3) S 2l (%) 5 (x1) psf Sl pl 48y shall iy
| C3 :x1=80

(e Lages 2l 138 s ) o o g (L5 (C3: x1=80) A Anliiall 38 s 3 22 3y
Feasible ) Jall Adkaia olal o (5 sbow ol ST I8N (e (C3) 28l 0¥ 5 ¢(x1) SBY) gadl

Manal) 80083 olat) ey (gl (el olaily () 5Siu (Solution

(C4) @' A 28l (x) 5 (x1) o Sl o A8y Hlall iy g

C4 : x2=100

; .

| SAHLA MAHLA |
| sl a a0l GlSaal Jodl jsasll
i




Ahadlf Ao pulf Sl Jad A} A5, yhall Gl Juadlf

L see 2l 138 an ) o Cago g (C4: x2=100) a1 Aliiall a8 an )y @lld 2ay 24
dall Ashia (i (soba 5l ST JSEN e (C4) 28 (V5 ¢(X2) @asesd) Hsmall e
Al e Ll dgall 3 () S5 (Feasible Solution)

“%ad |-
Q‘J—" e
g3

ke } (Feasible region)

Jolalt ddkais
b

/

R

20
B #
Jod e

3
&

(7) p2u dsa

44 (Feasible Region) (Seall dall dikis apaaty o 3 gl Ci¥alee gres an 5 o 2ey
Ashaill () S @iy g 5 pill Cilafiinn (e pitiie (gl LA oy Y Al Aabisall o Jad) diliie
(OABC) aleaally saaal
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Al Asa ull Jilas Jad Agdlal) 48y al) Gl Juadl)

o LS Ly bl ) lfilan) alagly lla 2ay o3 l

(3) pu s> |

L) ' = - |
0 80 220
A 80 336
B 320 100
C 200 100

Ll (x2) o5 (X1) Dsae o BEWYL Ll sl o8 Leililaa) ¢l ¢(0) Akl Al i
s day Lgibilaal awal adde 5 (C2) 5 (C3) abldi adasi & (O) ddatill s Lusly

(A il e (iaal il
x1+x2=300 (*1) X2=220
x1=80 (*-1) x1=80

I .(X2) Usmes (X1) Usne slo BLEWYL Lily Waagaad &5 Lgildilaal Gl o A) Adasall Ay
Ales oy Lgdlihal cauad adle 5 (C3) 5 (C1) eblis dkii o (A) kil o Lzl

(A sl e il i)
5x1+4x2,=2000 5*80+4x2,=2000 =y X2=336
—

x1=80 x1=80 x1=80 |
|
|

Ll (X2) e (X1) s o Blauil Lily basaad &5 Lgildilaa) gl o(C) Adaiill dauilly |
Alen oy Liliianl Cuead 4de y (C4) 3 (C2) ablis 4 L (C) Auiill oo Ly,
(M gl e sl il

X1+x2=300 x1=200 P
—> :
x>=100 x>=100
?
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Abaadf Aol Jilewa Jad Al A5ty Gl Juadl)

Ll (X2) Lsmas (X1) Dsme ole BlEwYL Lily laaaad o5 Lgililaat ol «(B) 4kl 4uuilly
les dao Lililon) canas 4ide 5 (C4) (C1) ghlai adass & (B) 4l (b Lusly
5x1+4x2=2000 J5X1+4* 100=2000 x1=320

e

—=>
x:=100 Lxﬁoo x2=100

e o<l Cls 51 (OABC) il Bl e a3 (0 (i€l G il 13 any Al
gl adla B iy gailly @lld g aliaall gy

7= 24x,+28x2
(Z=24(80) +28(220) =8080) ¢} (80,220) <hsilaa) 3 (O) Adaidl) aic
(Z=24(80) +28(336) =11328) c} (80,336) cldilan¥) 3 (A) ddasil) aic
(Z= 24(320) +28(100) =10480) 14 (320,100) <ilaayl il (B) Al xic
(Z=24(200) +28(100) =7600) & (200,100) <ifilasyl <l (C) Adsidl] ie

gl ellh s Zali Bas 5 (7600) Lyl A4IS5 Bl (583 3 o (C) At f oDlef (ga ey
S g sl e 8325 (100) 5 s g 5l (e 83n 5 (200)

tAlad) 48y jalt 488 yalf Laldd) eyl -3

el JSLEe Ja B 3Ll 25l aladtiad die aaad o (S Aals WS da f llia
:zgﬁ_ﬁz\__dnﬂl

:(Alternative Optimal Solution) Js ¢w Jisi1-3

59 (= 0083 (a2 4 ((2010) s il e 2 $
39 13
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dadadl) daa ) Jilee Jad Agilaaly 43, Lt Gl Juadl

(i e ST sy dm g ST llin 580 (o S0 Al s ) JSUbe s yimny b
o8 g 5l cunlic Wl (A ALK, i 0 Sat Adg pe oaall sal (K3 ANAY 020 i
A QU s dls

104 Jlia
Max Z= 6x,+4x;
Subject to constraints:
(x1 <4
X256
< 1.5x1+x2 <9
\xl! X2 2 0
(1)
X, 4 A
9
6 S
0,0 4 6 X
40
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dgdadl Ana yll Jilesa Jad Ailud) 48y ) Gl Juadl

(8) ¢ J&

:(Unboundancy) Jadl 433 3334 p3s2-3

S 48y Aal) 03b (S35 390n Jall L Sy Y Aglaal Aaa il 8 ¥l ctlia
S a5 g A 3o (e ST gl and gl Aaliall 5 ) gall B3l ) () ey Laa caplanl
S ISl 8 Bl LS 5 AlSEall agi Ao 8l ol (g asan 9 2L YT BaL
) 3i<i (Feasible Region) dall dskaie (f a3l s Aplaall dsa jall (3 anlaat A1S5)
PR j (Unboundeness) 43 524l PRI A sda ¢ el dgall Al Y L
e (o i 5 i o) bt Ll (o i s (Unbounded solution) dalt 4 saae
(x1) g stiell UM 3 gall )l (G855 (x1) zsiiall (3a

:05 Jba
Max 7= 6x:+10x;
Subject to constraints:

(2%, >14

< 0.5x2<7.5

2x1+4x; > 28

\ X1, X22 0
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b ) dava pulf Hlaa Jad il 45y hall

Gl Juadll
. (1)
S A
L
15 B(2)
Feasible
_ Region
7 3 &
/J( )
B |
\A
0,0 7 14 ).
(9) a2 Js&

:(Redundancy) u=il&li3-3
ol aill g ddaall daa pll JSLaa A 0 gantl Andlall YAl e Ll 8 dazailal] o 58l
Apbaall Aol JSLie da A Apu ) JSLEe o Y (Redundancy constraint)

¢S (Feasible solution region) dall Zshic te jin Y 3l 2l oo (5530 5 ey g

A pas s il

42 <
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| Dbt daa olf Jilws Jad ALl 48y ghall Gl Juadll
:06 JEw
Max Z= 7x,+10x;

Subject to constraints:
X1 +x2< 10

2x1+x2< 16

xi< 15
X1, X2 Z 0
Xz A A
.%ﬁ ’\\
N - e
\-‘\m"‘%'(.; ) 5
\.\ e
16 (D \
i \\ \\_ %_w
", \
\L
btk -
Feasible \>\§\ > —
Region % &
N \\ "%;—*‘”“1
0,0 | 8 10 15 X,
!
(10) pd, Jsi

Gl (KN 8 e g LS cJalt dilaie oyl (gl Al G A 2l G Jaa Dl
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Aahadlf daa julf Jilewa Jad Aledy 43, yatf Gl Juadl)

:(Infeasibility) Jal) 4xil<a) p14-3

e JSs i Ja llia (5% Y Latie el Asa ) DA (a3 gy ade Al dasa
No Feasible solution Region ) d= Aihis 35a g ate (gl laxall Al 258
A saall Clie aldats Lé-""“ AlCaa Al L;_E Led gan (S Al 234 ¢ (Exists

gl el iy (U5 (10> 1100) gl cmg 4l siiny ) 1 (533 iy U

(x1tx%2<1000)
X; A
1100 (Region Satisfving Constraint)
(1)
1000 (Region Satisfying Constraint)
(2)
0,0 1000 ﬁﬂ@ X,
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4dadl) Aga ) Jilia Jad (J ghaadt A8y ylo) ddauzal) 48y ) &l A Sl
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YT Adaal) Aaa ) JSLEa ot Lgalaaiod AnilSal dulull 48 yall (e ddaiead) 48 jlall i
Al Ay ylal) aladiady (€45 @3 5 dpilad) A5 Ll aladinly Lia e 2 il @l (e i
O (e e L) e ae 2y 5 Jilas Allas
2uas Ll (o Ale An jay pial (A o0 (e Jslandl Al sk ol Anasall 35y ylall e
Audadl Aae pll COIKEL JiW Jal e J seanl
i) 4k Y Ll 3l (Dantzig) Caalll Gyl (1 1947 4iu 45 ylall sda gy gl 5 38l
AU Nia g Aaliall Jglall Cpe apaedl g e Audadl) Ana ) AMCEL JEY Jall slayY Cangdl Al
daall JSLie (pe N Aadleay Jilail Al 48 yhll () glartioy o) jadl ual (pal)
I ddaal

148 gl iy 2t
sk o LS e a1 i alad i 5 ged Ll ol Ayl SN Lgagday Adasral) 45 Hhal) 5l
Juadl ()5S 4nadi Ja S (o A3y Hlall 038 ney Le g SV Jall Jgum ol oy s g I 48 giias
DA Jsaa e JEE0 W ey 138 Ll ARl Jal) 48 giae 8 4] Jaa sl &5 53201 Jadl (g
AR N

sdabdl) Ao plf JSUia Ja @i ghd -3

:(Maximisation) 4abizall s 1-3

A G gadl) e L e 2 Jghandl Ay yda aladtialy adad) JUl da e o868 Sa

2:eNalaa A clidiadl Jigas -1
isad A Aghall daa il e Jat Aacdl A5y phall aladin) 8 Y1 8 ghaal)
) Bl s LAY 5 385 (=) 3] Legie JS (kG be duai s 058 ) i)
Al i arieatll Jal je e dla e JS 8 2L 3 ) gll A8S aladin) 8 g guzally gud 4

169 o il g2 e ¢ (2005) 2l se a8 ae g Cane dgens AN e ?
.65 e i@_}_}lﬂj _)ﬁ_':ll sl JL\ I‘AJH“ ‘4_1_.|_L|11 ‘"illL_l.Lu.“ QH g-;l rin.::\"li" $(2010) Ig—}l.'l?.l‘ 3 gana 2
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Gndl) dipa sl Jilwa (Jad (gl Ay ) Alnaasall 45, o & A Juaitl

o wdn yurie Ala) B g i xy 13 s (X1,X2) e JieYT LY g el apaad
Al Als yal) b axaiidl pe Al B Jiad duliie JS) ) Caylall
paiall sidl sl (Slack variable) S el 5 sl paidly juidl @l e
()l gs 1y

(coefficient) Jaladl (j5Sas Caaghh Alls N deaidl i 32810 @l yidl Calad 22
Dhall (5 g Ll (381l

el dgall b el el A8S Ji 3 ke e &y jiia Adlee ) Caagll Qs Aalas Jy g% -3
el (g sbad Aalaall raali Cus (5 gl Al )|

sl &y sl gl Aun g Laf () 5S3 AICEN bl il o8 S o (ol bl pae aaai 4
OSay Y Aaalall ) il gl ALYl ol puriall JS o Adaadla e ¢(x1,%2,X3,....20)
Al ()85

AaY 48 giiadll Aol g 3 5a8l) A8 ghina JS3T -5

CalS 13 g aT 8 jbns (gl Sl Akl (g fagy 3 AW () Ja) Jsas 55 -6
a3 (555 Aadiall i) (8 (x 1=x2=X3=...xN=0) il 43 slue il pxidll
(s (Si) st e 3l Al < psid) o 6f ((Z=0) 2ed o 5 (Si=bi)
Non-) Lubal 2 il yiate 5iad (Xj) il piiall ¢f G (A (Z) Sigl Al Lo
Al ¥ alaall 5 Cangll Alla Aalas (g 4] o sheall J85 2% Cus «(basic variables

(Constraints) 2 sl

i (8 SV Al 5 il aliey 3 g (entering variable) Jalall jsidl maas 7
angll &l

Aiaally Jgaall (ya Gl cuilall 8 dillaall 3 gasll dandiy @l gz Jal) il 3aas -8
(entering variable) Jalall ywidl <as (coefficient) Sdteleall o Jaid 5 5l
4 yall y2 il (negative) Adball sl Jleal aa Con galls dand il Jil waai
asill 8 Jua) 531 il (leaving variable) z bl sl )5 Gus (infinity)
Jsadl 2 (leaving variable) z )Y ssiall Jas Jalall juiall Jag elldy g dua 5l
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Lahaadl Aaall Jilesa Jad (gl 48y sh) Alncaall 45 bl &I A Jadll

None basic ) sl s siie guaay dalall il of 1 (AsYl Jgandl
(variable
Jalall uidl gy gaall 3gend) ol Jia 35 (Pivot) sosmall seaiell 3225 -9
(s (leaving variable) g sl suiall 5 saall sl oo (entering variable)
iy g saall yaiall hed o (Pivot element) gosell paial) 2af lgiaa
& 4xise osSs (Pivot equation) sl Adlad) (cany 23> o Uil 0y 5S
el die Yau Jadl (Second iteration) (i saall (2 g sl sdall e gutd
[(entering variable) Ja!-l!
Cangdl Alls (e JS e (Pivot equation) syl dleiy Jalall il als gl -10
- LS 5 Sl (Constraints) ¢ 2 Y) 258 5 (Objective function)
Jalall idl csd (Objective row) Caagll Al a8 (gdaal) Jaladll alioe
Pivot ) duysaall Abadll 3 4y Adlise 5 L3 (entering variable)
ek g Gl Jganll 3 Caagl Alla e g dmen oy 0yl Jusls 5 (equation
(SN Jsaall) @30 Jsandl B Asil
el goaall Jaball 3306 15 AW 5l e apaall aiady Jalal) juial Sli o e
ad of yall il Jilay 3l g Jalall il 3 gee Saa3 adde Al sl of
&5 (e 3 (Pivot equation) &y ysaell Aabeall 3 4y iy Ailida 3 L3 agle Al
o A selg (bl Jgaall A ade Ll sl ol ) el o ae mlll peny
e sl 3 S
A Cin b il atas (58 Leaie (optimal solution) Jicyl Jall N Jgem gl o5 211
Alla s ga gl ieall (Y A dhse s Radinall Ala B A0 5 il () 2 sbose Caagll
Al
Lty Jalall il asands dileiall Lpads AT cl gladll el lls 3% o 13 412
2 gl Ay g Cangll Ay e la il 4y )y paall Alsladl) 43 ey SSEY i 5 gl

sAY!
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A Al Jiliaa Jad (Jglandt A% yh) Adausall 43kl =l Juadll

:01 Jua
-l QU 2abin Aol 45 yhall s 5 o s g
Max Z= 8x;+6x2
Subject to constraints:
4x1+2x2 < 60
2x1+4x2 < 48
X1,X2> 0

) piia Adlaly ¥ alae ) LR gy @lld 5 o jband) JSAN AU, 5 i Aol

(<) Ul 8 LY dadia

(Ax1+2X2+S:=60

2X1+4X2‘|‘Sz=48

N

L X1,X2,51,52>0

Ml gmll e g jhon BUbaay Cingl) Al Y Racial) i il Cami @
Max Z= 8x1+6x2+0s1+0s2

12580 A8 ghaae JSIT @

(1) py ds2>
X1 X2 S1 82
4 2 1 0
2 4 0 i

AalaW Baec Y (OIS (S2) asec 5 (S1) 25ee
(9 Y 6) e ALl il pladll plasiuly el dall J g JSE @
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Al Aa jull (Jilass Jad ((ghanl Ay ) Alncgall A3, &Il el

(2) 0 dsia
Z 8 6 0 0 XB o
B VB S1 S2
S1 0 1 0 60 | 60/4=15
S2 0 0 1 48 | 48/2=24
Fj 0 0 7=
Z-Fj 0 0

& WY (Z-1) s Al ol deay 40Y (x1) 5o Jalall juaiall Of an Glaall J gaadl (16
b Wl (X1) dalll juaiall 5ee Ao (XB) 2500 o8 oy o588 o (o g cadanall Alla
(2]l M) abaliil] Als Ll (©) 250 & Aad ol @llay 43Y (S1) sed gl yuainl)

(Pivot) ablEll ) gae Jiad ¢

(X)) 5 (VB) crs deals Jiay (Fj) sl
¥ ol il g ) IS Lo 13 W (o (Z4F) s

(XB) 250c 5 Sl painll 3gac o jlicly (X1) 2gac dand Jials Jia) (©) 2540

rgall Jgandl 8 Banaadl aidll Cilidia) i 4ule adiain g3 ga sl 5 IS V1 ysaa
S Caning ) gall Jsaad) i Banasd) 4l

AL o580 Ll ¢(Pivot) 4af o i (Pivot) s i « ficaly (1 23 (Pivot) 2gec o
(Pivot) / ((Aliiall adll plas) - (il saaAbagiveal) daghll)) LI A8
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Ao ) Apa pll Jiloa Jad (Jghandl Ay k) Adnapall iy ol & Juail

(3) A ds>
Z 8 6 0 0 XB §]
B | VB | X1 X2 S1 S2
X1 | 8 | 4/4=1 2/4=1/2 1/4 0/4=0 60/4=15 30
Gy oo G p
1¥2))/4=- | (0¥2))/4=1 | (60%2))/4=18
Fj 8 = ) 0 Z=(15*8)+(18*0)
Z-Fj 0 7 a 0 7= 120

(Z_Fj)Jhugjsaﬁjdiﬁﬂ'ndsgﬂdﬂa?idﬂidjq@‘)’ﬁitﬂggﬁg@gm%dj@\oﬁ
aie Ll (S2) sed gz Al yeaiall L (X2) 58 Jall janlidde 5 jiiall (e sl cud
e Juant Al <ol ghaall (uid Gaddiyy (ead) mall) 3 2axll sed (Pivot) JWSiLY!

ol 5l Jgan
(4) ad Joia
7 8 6 0 0 XB '
B | VB X1 X2 S1 S2
X1]| 8 ((1%3)- 0 (1/4%3)(- ((0%3)- ((15%3)-
(0%1/2))/3=1 1/2¥1/2))/3=1/3 | (1¥1/2))/3=-| (18*1/2))/3=12
1/6
x2| 6 0/3=0 3/3=1| -0.5/3=1/6 13 18/3=6
Fj 8 6 5/3 213 Z~(12*8)+(6*6) |
Z-Fj 0 0 573 213 7=132 |

adh s JiaY) dall Jpan e 438 dagana ol Al (ZFj) Ll o8 JS 40 Giladl Jgaall o Ly
A8 Ban 9 132 = L ) () § sl (x2=6) 5 (x1=12) 1B 5= e o ol il
ol _axiall o Lal 132 a8 501 Ao Ulaatl Caredi Alls (B (x2) 5 (X1) (e JS A Liase
Ol g Lo 130 5 (el dsanl (2 et o) Ragana ogd Jiad! Jall dsas (2 (52) 5 (s1)

oaild a5 Y g (x2) 5 (x1) LY Laanads & Aaliadl cidldall JS
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bl daa ) (il Jad (U ghaadl A3y jha) ddacusal) 43, & A Sl

((52=0) 5 (s1=0) Las sl alinll 258 (3 (x2=6) 5 (X1=12) (e S s imy gy Ui
B8 giall 3 ) gall JalS) JOaiaY) ey La
:(Minimization) —&dl<ill (.83 of 4ual A 2.3
Aoboral) Alla (8 labing] A RS 0 gl ads e aied Ll CalISEl Qi Al 3
s il (e e sanadilialy
pst Al oda 88 (>) ssbudi i ST U e () 5S5 3 a8l La gee Al o 5 o
elibhial il jiie Cauniy (slack variables) 881, 5l dadia Cul juia o
(A) el ad Sty el agil ¥ LY ) (Artificial variables)
Apla Y A8 ghadl JSA g elibual e Aila) (e Al
N b ebial et Al 85 s (=) AN (e 25l ClS 13 Al L e
Al C¥ e (e ¥l Ca all
Al gl audaeill AMa 8 o s Caagll Ay 3 iuall C0ee 321 Al il il o
A A& (-M) 5 (Min) A 2 (+M) ddlae 330 delil ) edldadd W
.(Max)
@elibeal jiie o (s iag can S G g dall Y1 Jpaall slael vic o
geny cpuball Al 3 (-M) 5 sl A (& (M) Sl 4d 3 o3 Jalaally
AV il aB B8 (s A GO Jgaall 3 g Cangll Al pe daidl
Jsaall e g Ay cdagh Ay (i 3 188 06 3D Jsaall & il o
osiall aaad f ol pa andaaill Alls o LS AGLall el ja Yl il Al sl
O L i O amy Cangl A0 Can 3 S dan gl Al 3 iiall ) oS JaNA)
A gn Ay gl Ay Caia 3 Aa (g (e ST (6l 8508 dad (M) aleall A
g il e alantll Alls 3 LS Ay jia Alalae ) Caagll AN ) a3 amy
& LY dal) s ) Jea sl 3431 (pivot) Lssalls (leaving variable)
Al 1 i Laf Cangll Alla Gl a4 () oS5
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bl daa yall Jilisa Jad (Jghind) 48y o) Anyalf 43y & Sl

:02 Jba |
Min Z= 10x:+12x2+15x3
Subject to constraints:
3x1+3x2+x3=> 120
3x1+5x2 +2x3> 180
X1, X2, X3 0
Cl e by ¥l ) RN sty a5 (g jlanll JSN RIS, o g5 ol 3
et LS Aelibial el s Adlial 5 (<) Dla LY daaia

3x1+3x24x3-s1+A1=120
3x1+5x2+2x3-s2+A2=180
dpclibia) &l juaiall § 4y jiea C ey Cangll dlly ) dadial) ¢l jiiddl Canal o _.
S ) e (M) delaes
Min Z= 10x1+12x2+15x3+051+0s2+MA 1 +MA2
1258l 48 ghiae JSUT @

(5) a2 dsa
X1 X2 X3 S1 S2 Al A2
3 3 1 4 0 1 0
3 5 2 0 I 0 1

Apla¥l Bree V) (I (A2) 2500 5 (A) 2500
(9 Y 6) Cre Aiuadl ol shadll aladiolly ki) Jall Jgoa U5 @
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Aadadl) daa ) Jibusa Jad (Jghand) Ay ko) Adauyal) 43 jhal & A Jualll

(6) a2 Js2a
Z 10 12 15 0 0 M| M XB (S
B [VvB| X1 X2 X3 | S1]S2|A1]A2
Al (M| 3 3 1 ERIERERE: 120 |40
A M 3 2 o[ o 180 |36
Fj 6M | 8M | 3M |-M|-M]| 0 | 0 |Z=300M
Z-Fj |10-6M | 12-8M [ 15-3M |+M[+M | M | M

Y (Z-)) sha 8 4ad J8 Jesy 43 (x1) 5o dalall yeaiall ol 2a @i} J gasll
sho Wl (X2) dall) jaisll ssee o (XB) agae af Aoty ol a8 (e cdgiaill Alls
(&) pen) AN) adalitl] s Ll (©) 2 gae 8 dad o dllay 43Y (A2) sed z )N seaiall
(Pivot) abliil ;gae Jiah gd

(Xj) 5 (VB) s deals Jiay (Fj) b

Y ol il da L (S Le 130 W g (Z-Fj) o

(XB) 234 3 Jalall paiell 3gee 5 jliiely (X2) JJA:MLLA‘LAM(Q) Jgac

el sall Jgandl A sanall sl luial 8 4de adiaiv 53 sa 2Ll f IS YY) gaag
LS i ) gall Jganll b sagaall o8l

Aaal) o5l Ll o(Pivot) ded e il (Pivot) sl s ¢ lials (523 (Pivot) 2 see o
(Pivot) / (ALliadl aidl) glan) - (adaldil) ) gaawdBagional) Aagdlf)) Al A8l o

53 I




L) Daa pll ilean It (Jghad Ay ) Adnaagal} A8 s &4 Juat

(7) 60 dssa -
7 10 12 15 0 0 M| M | XB 5} |
B X3 S1| sz |A1]| Az |
Al a7 EEET T T e o Y W T 7
=10
X2 |12 e 5/5= 2/5 05| 15 |05 ] 155 36 | 36/3/5
1 =0 =0 =60
Fj | 6/5M*36/5 | 12 | 24/5-1/5M | M | 3/5M- | M | 12/5- | Z=12
12/5 3/5M | M+43
Z-Fj | 14/5-6/5M | 0 | I/5M+51/5 | M | 12/5- | 0 | 8/5M-| 2
3/5M 12/5

(Z-Fj) sl (883 5m sall 2l JS (Y JiaY1 dal) Jsan Jia ¥ 431 W sty ) J gaal (e
e Ll (A]) 568zl juaiall Wi (K1) 58 Jalall peaialliagle 5 jicall (e p€H o
sle drand ALl ol gladll (il Gubiy g (LeaY) xayall) 5/6 2asdl 568 (Pivot) JISiY

sl Jganll
|
(8) A2 dsa
Z 10 12 15 0 0 M M XB (&)
B | VB X1 X2 X3 S1 S2 Al A2
X1| 10 1 0 -1/6 -5/6 1/2 10
X2 | 12 0 1 1/2 1/2 -1/2 30
|
Fj 10 12 26/6 -14/6 -1 =460 |
Z-Fj 0 0 32/3 14/6 +1 ,'

s JiaY) Jall J gan i 4dld Lagans 5l A g0 (Z-Ff) sl o IS 408 i) Jaall (O L
A Bas 5 460 ~ A 43T o ¢ M (x2=30) 5 (x1=10) : Sl saill e a Gbeﬂﬂ‘ !
S priall i el 460 a8 o Ulian) Cangl) s 3 (x2) 5 (x1) (e S dailicmge |
Gl el GBS (Al Jgandl 3 jelat o) Ao gana g8 JLY) o) Jsaa B (52) 5 (1)

54

.,@

SAHLA MAHLA Y/

Sl Lo ol aldial Jodl jyuaall
Hipdl 0 2l J (o




g ) daa ) Jiliwa Jat (Jghaall 48y ) Adarural) 43y ol &l A Juadl

Ol shall 3o S5 a0 Le 12y Htuall (5 bt Leiad (ol oBlel Jpaall 3 el &) duclilanaYl
Al

«(82=0) 5 (s1=0) Las gl zali ydl 2 o8 8 (x2=30) 5 (x]1=10) (¢ JS o8 siny g2y Liad 14
(A2=0) 5 (A1=0) 5
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EL;U.HLJ.AAJ'I Judad g (usSliacall Et.l.liE L_sé (g_!l:l:l.“) Julaadl C:UA:J'I el A} Juadl)

zagad dignty i yat Al g AU 23 gai Apladll Aas il Jiliwal duslinall dagall al 5l o4
o gl Jgemn vie dla A gein a1 13 iy o AAEN 23 gai ) oY) Al Aaa )
(B Apalall oda w33 g eala g aitlia aay A5V 23 gl B Ol ppaiall Aald] y CiMalaa b
FAkal o 5l 23 gail ddiaall 5 jalla Jygud
Asse ) z3 e (Primal Model) s\ (oae 52 73 500 ao Aghad)) daa ) A Bale Jagi i
lo g e dla 556 5l dla o I8 A5V s el 3 Asdleal) pumiy of o800 630 (dad)
J<s «(Dual Model) Jiaall g3 saill adde gl AT 23 g 23 gall 130 xa Lalls g 5 L
oV 3 saill Ja e Lalad ety Jial s Jilia 3 5
dadl a8ad ) daa gl 4 s g Baani 20 g8 auially Jiial) 23 sl aladind) ) ¢ gl )
2, S5 3 saill Ja niay Ladie Aoy g Auladl Ana ol JSUS JiY
sdilBall 23 gail) of ALY o gl iy o -1

SIS 5 (paias JSd e ()80 Al Al (LY ity Al Apdad Bas py Alls Y
A5y shall alasiul (Sayy ashaed JSE o (5685 A0 (mniad Al dltia (e Al M
Ao 5l Al AR a5 Agdadd) Al AN 5 YV RSN (ga 0S a3 i)
YA O a3 g g A ALinadly Led AL A e Laiy oW A ially Ao
3 A Gaitl aa s LaadiSa 40 f
1B gagal M (Ao Fgaill Jygad cilghd 2
4. ) KAl A 3 gl (M) a3 gaill yga il ghad panali (S

Jsak 4l (Max) def il ) J s ¥ A0 o pomy (oW dgalll () S5 Latic o

g eSally (U 23 saill slae ) sie (Min) Aed Hof ) Jgeasll Y
COlles mual MVl zigaill 258l el uilall & 55 sShl s dalidl oslsall e
(A 3 pail) Cona Al 8 Banaadl <l yuaiall

159 e s pme obalal) o il g on jaill Ay el de canall ;2._;:1&:.11 ALl Mbidanl] Sygan +(2014) ‘é:"“m Jja_uﬁ_._uﬁli 3:15]
129 U a1 el il o I 591 Rkl M gedadt aladlaly it pa cilileall Sigatt o(2010) sghes a2

211 e 0083 G g At s A0 e 3

152 0= 12000 A3 Al a3 olee ¢l B la el 1 AN SASY ale Jadaechland) & gag igsmgall g ga ) paia t
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Et,y.ub.an.l'l Jolad g (St :L'ﬁ:ula gj (‘;JUSH) Jilal E:U.A.m aldd) Juadl)

bapaadl 358l Hal¥l Culall o el LY 23 gl 8 Cangll Ay il yiia COae @
Jitiall &3 gaill 8

Led Jhiie il pxia (M (A5¥) z3seill 3 (X)) Dol L] i) ezl Jlagid o
N AoV el 3 (Z) e cagd) A Sy Jigad s Qi 23 salll 3 (Y) el
S g 3saill 3 (W)

baec | i sheall praad Cuay W) 23 gaill 358 8 ol paiall COaall dd giiae Jisad o
a3 gaill 8 s ghn Baec VI

Al ate Lo pd ddlal) G peiall AT bl fase (e gl ade Cpadeaill NS o

,(a!M\
— poui Sl ) sl
> e <) Badl el Y L) zisall (o ikl oladl Jysad v
(usSally
el (X1, Xn) Gl Z3sall A Aol 23 sl o il paiall e 5 s v/
(¥1...Ym)

Y el lh 3 g8 33a Ly dlune Jill 3 gaill ol pyiie e pmseay 3 e Joliy
3 ik S A 5 VW) (and gaill A S8 nall i e

Max Z =C’x Min W =b’y
s/c {Ax <b = sle |Ay=C
x>0 y=>0

81 L oAl Al ¢ il jadl ddun sl e plaall ) ga ollanl] &gy :(2006] gl ydenaS
57
SAHLA MAHL

Hiall La apaill ldsal Jodl ja




Apalad) Jalati g ulliand! A8y jla B (ALY Jiliall 73 gall] el dlf Jucil

A Aaad) dae ) 23 g3 S 10T Jla
Max Z =100 x;+200 x; +300 x3
Subject to constraints:
(2x1+x; +4x3< 1000
S5x1+5x2+7x3 < 1500
8x11+9x; +4x3 < 2000

Sx1+2x2+x3< 2500

A

| X1, X2, x32 0

(o8 A el adiai cclaitall (e o5l 3 S Al g <l yirie 3 e (g sing 23 saill () Jaa3
LY e Y Aueall 03a INA (o (g Ll Cm Al 3 )1 50 4 ol CllaTilf o3 L
Lo S 405 ) aiial 3 5 ke (omaper Jaiall 3 ccilatiall 038 e A il
ASN g o e g tdall 3 Aalal) Congll Al muaid caall e Rcssall Conlin uia s
Min W = 1000 y+1500 y>+2000 y3+2500 y4
AV o gl el (y1, y2, y3, ya) i Cus
OS) Leaw (e (el 2l S uajudugawm@ymw poties Aud B gl 8

ol Lo Al 038 §liaih iy e dilal (o

2y1+5y2 +8y3+5ys = 100

yi1+5y2 +9y3+2y4 = 200

dy1+7y2 +4ys+4ys > 300

S (e s odled W) 3 pall 8yl 23 el (s 4l

58

N
SAHLA MAHLA ¢y

Hiall Lo il eoldael Jodl junall B




El,j.u'.ua.'u'n Jalad g Gesliawd) ;L‘S‘Iiﬂ: gﬁ (u.ﬂ.'fd'u) Juleal G..U-Aﬂl ual ] Juadl)

Min W = 1000 y;+1500 y>+2000 y3+2500 y4
Subject to constraints:
( 2y1t+Sy2 +8ys+Sys = 100
yi+5y2 +9y3+2y4 > 200 '|
\ dyr+Tys+dys +dys = 300 |

V.Y Y3, Y2 D
il ) Adaal) Fae ) 23 sl Jilall 23 5eill ST 202 Jlia
Min Z =4 x;+1 x2 ’:
Subject to constraints:
r30m+10x;2 100
125x:+12x2 > 200
120x1+15x2 > 150

| X1,%2,20
ol LS Al 23 gaill Apin () 5 ALl ) gladll e alaie YL
ol yriall 2o escans QS 2350l B9 <3 25l dae 52 (Y1 3 gaill bl il axe
2 35l axe 5 3
ALl 3 gl raannd (W) Cangll A3 s (y1,y2,¥3) o» il 23 gaill <l puaia () i il
O A
Max Z = 100y:+200y2 +150y3
Subject to constraints:
30y:+125y2 +120y3 < 04
10y:1+12y,+15ys < 01
¥1,Y¥2,y:20
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16 AU 773 galll Sl dsslull) 20 681 -3
JS Ao aadid (g se | 8l e de gane o il s pall o2 B4 (s (rid
() el LT pom (B 058 Y (A Ao 3l i e

:(Max) gsal b () kb (i) 28l gl 1 s¥) Alladl -1-3
e (S b Ll Sl iy ANal 038 praain sl
(N Alaali Ase ) 3 gt Lial S0 203 e
Max Z =5 x1+4 x2+9 x3
Subject to constraints:
2x1+3x2 +8x3< 100
7x1+4x,2 +3x3> 200
X1, X2, x3=> 0
daad jie Y ab eadcan g 1M ool zisalll ad eailt JRaN dn i giay Y asl) of Jaad
ta o(1-) Aagil) & Alaall 3 yha (o iy (<) gl gl ial JSEN (g
-7x1-4x2-3x3< - 200
r0sSan A 3 galll (i anle
Max Z =5 x1+4 x2+9 x3
Subject to constraints:
2x1+3x2 +8x3 < 100
-Tx1-4x%2-3x3< -200

X1, x2.x32 0

(b LS il 3 il () S il

B7 a 2018-2017 s (sl ol Aaals (™usapal) sl (ibiia (8 Sl pabaa 1)) sins A slaa o Dhan (3 4 6
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Min W =100 y;-200 y’;

Subject to constraints:

3yi-4y2 >4

8yi-3y2 29

L yi=0,y’2>0

(chall Zigadll CMAaa (o e L0 e Ladlay al ealined aagg SN Al of Jaa

Y2 =- ¥ gl Ss¥) 23 sall il ) e ddsila i
ok LS AL 23 gaill gl SRSl v

(2y1-7y’2 =5
|

Min W =100 y+200 y>
Subject to constraints :
2yi1+7y2>5 |
3y1+ 4y, >4 | |
8y1+3y.>9

| ¥1= 0, y2<0 |

F (Max) A s¥) pbindll £ sad A > (o sl of aST5LEL 28 280 pgds 8 e |
(Y1 < 0) (AL Lt gl gl b jhuall (g gbass o JEF (1538 j b 8 pitat) 1o | B

Max glsad b (=) 1k (i) 480 Jseh A Alay 2.3
sbiaf Jall 5 Alal) saa maia sl o s
N Akl Ao ) 23 58 L (540 104
Max Z = 120 x;+240 x,
Subject to constraints:

2x1+ 6x2 <60

Ixi+4x; =50
x1=0, x2>0 )
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@L‘.a.l'. Jalad g GuSliacadl a.hi__)h gé (gdm‘l) Jalaadl C:UA.L” el Ad) Juadl)

8 pa A LsiSe 43S oDl Zasall adsaill JSAN dapd sy Y G a8l ) aad
(i ol ST 5 AV g s obud ol jraal Laalaa) (ifaad jie ) Alsad Ciag 1A cdlales 15
oo
3xi+4x; <50

Ix;+4x; > 50

o ead alial] 23 gall o gaill JEH a8 (5 AV oa (3Ea3 Al Aaal il o Lagg
1SN G e (1-) (B Lt o pomy llh 5 Lghoaet (5 2V
-3x1 - 4x2 <-50

rol LS (W 23 paill b gaill JH iy lld e gl
Max Z = 120 x1+240 x2
Subject to constraints :
([ 2x1+ 6x2 <60
3x1+ 4x2 <50

4 -3x1 - 4x3 <-50

x1=0, x220
\ \

1ol WS (588 eoDlef o paill AU 23 gall) Uil (S Adde |
Min Z = 60 y+50 y’, -50y°’; |
Subject to constraints : {
2y1+ 3y2-3y3> 120 ‘
6y1 + 4y2 -4y3 > 240 ‘

v1=20,y°220,y’’>> 0
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Aol Julat g (pusSbiand] 43 4h A (AU Jiliall 3 el cualdd) Juadll-

Min Z =60 y,+50(y’2- y’”2)
Subject to constraints :
2y1+ 3(y’2—y’’2) = 120
6y1+ 4(y2-y”’2) = 240
y1=20,y220,y:> 0

O 2925 pagiall e Al (s B il 3 e g sing Jiall 3 gaill o Jaadly L
Gy} iyl aaed Wle a9 A edah cpad e (g ging AoV 3 gatll o el dais
Y2y ") s dll
oy L 581yl 23 geill gl JS3N pmpacnsd
Min Z = 60 y+50y:
Subject to constraints :
&YI +3y2> 120
6y1+ 4y2> 240

A

y1 =0, y2e R

N
rsST a8 AT LE g
ya>y’y sl y>0 > ‘

ya<y’; Sl y<0 »

ya2=y’2 &S B O y=0 >

Bdiall o s (Mlax) AV palindl) g gal (B (=) (s gleati BLEL o8 280 ) 9g8 clB Aile
(yi € R) AUl 480l g d gad B (unrestricted) S LaY) Basaa & (983 j 28

:(unrestricted) (xje R) BULEY) 3adaa & j 5 paia gedh ;4B Aad) -3-3
ol JE J slitie (dllal) o3 Zeinia 53l
1 Apkadl daa pall 3 ped Lipad (84 05 JUa
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Al Juladi g ushiat) 43, b g.é (g.ﬂ.m'l) Jaldall 63‘9.01" ualAd) Jucadll

Max Z =11 x;+ 32 x»

Subject to constraints :
2x1+ 5x2 <130
4x1+ 3x2 <210

7x1+9x2 <90
L Xi1€ R, x2>0
Baane e Ao 8 puaiall o il (ad sl 4185 3 G 4if oMo 23 sl (e LaaSly e
LS gl (31 = X71 — X71) G e (38 (W) sl (iay ely calinel Can g 1315 LY

s
Max Z =11 (x’1 = x”’1)+ 32 x2 Max Z=11x’ - 11x1+ 32 x»
Subject to constraints : Subject to constraints :
2(x’1—x"’1)+ 5x2 <130 & 2x71 - 2x7’1+ 5x2 <130
4(x’1—x"1)+ 3x2 <210 4x’°1 - 4x”’1+ 3x2 <210
7(x’1 —x"’1) +9x2 < 90 , 7x’1 - 7x°149%2 < 90
x’120, x*’1>0, x2>0 x’120, X120, x2>0

S Gl £33 el U2 g
Min W = 130 y1+210y2+90y3

Subject to constraints : !
2y1+ dy,+7y3 > 11 |
-2y1- 4y2-Ty; > -11
Sy1+3y2+9ys > 32
y1 =0, y220, y3> 0

258 23ad Ayghn 585 o oy Y1 sl il pitia mie o B LAY s oy o
-) o A il g abat lle G s 1A codle 3 gal) iy W Le Y 5 3] all 23 gl
S 23 gaill Sl ISl i 68l sbose JS5 (3 AN 5 5V il S Gy lld 5 (]

T LS
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Apuload) Jalat g puslianad) 48y 3k (B ((ALEN) Jileall 3 gaill el Juadl

Min W = 130 y; + 210y2+ 90y; Min W =130 y; + 210y2+ 90y3
Subject to constraints : Subject to constraints :
2y, + 4y, + Tys > 11 = 2y1+4y2+ Ty; =11
2y1 +4y>+ Ty; <11 Syi + 3y2+9y3 > 32
Sy1 + 3y2+9y3 = 32 yi=0, y2=0, y3=0

y1=0, y2>0, y3=0

{(Max) (9% palinill £ sad (3 (yi € R) BULEY Basaa i j a8 B oiiall o b acle

A A i gad B (=) BLANL pgdid j B a8l o iy

(X5 < 0) gsbead i BB j B e 529 sAmy) N Alla) 4-3
e JS8 8 L) JLi55 i yan cAlla) 038 pesain i)
1 M Abaall daa ol 23 gl Ll (£ 106 JBa
MaxZ=15x1+13 x2+23 x3
Subject to constraints :
(4xit 2 32+ 8 13210
3x1+ 3x2+ 5 x3<240

6x1+7x2+ 6 x3< 160

\ x1<0, x2>0, x3=>0
st o 8 A1 8yl () Jliely el salll AlSE 3 5iSa e edlef zgaill of Jaady
ot LS oad gaill JSIN rinad Xy = - X7 gl Cuny ) gaill Jpaad Can g il g ¢ jaiall
Max Z =-15 X1+ 13 X2+ 23 X |
Subject to constraints :
4 x°1+ 2 x2+ 8 x3<210
3 x1+ 3x2+ 5x3<5240

-6 X1 +7x2+ 6 x3<160 !

x*120, x220, x3>0 |
k |
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Min W = 210 yi+ 240 y2+ 160 y3 Min W =210 yi+ 240 y2+ 160 y3
Subject to constraints : Subject to constraints :
-4y - 3y2 - 6y3 =>-15 = dy1 + 3y2 + 6ys <15
2y1 +3y2+ 7ys >13 2y1+3y2+Ty; > 13
8y1 + Sy2 + 6y; >23 8y1 + Sy2 + 6y; >23

v120, y2=0, y3 20 ¥120, y220, y320

(Y asiatl) g gl B (x; < 0) LAl (g glusd of JBT 8 LEL j o8 5 putiiall 5l (B Adls g
N Aiatl] i gad B (<) (gt ol JBT B LAY el j a8, Al o i ((Max)

rt Y Agallly LN 73 galll AiMe g
1o 5811 AU 4 JJa0 14

Jssia galasl da (ac%1, %5 L. x%n) O Cus (Pp A 23 saill g P )oY 223 gl (S 13)
OOl Gin s Pp G zisaill Jsia bl da (%), 3%, L pHn) 5 P A5V z3 sl

Al Y il
n m
Z Cix; = Z b;y;
=1 i=1

Z=W :gl
ol ol s Laa (%, %y L yEn) 5 (1, X2 oL x%) Ol culall (ol
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n m
Z C]-Xi: Z biy;
i=1 i=1

Y

dAaSal) ol g8} Ay 4185 34
WJid dall aie Gaght il gt Ao AU Y and el o A8l st Y
A AV 23 aill Jiel) Jall (e BB Cpad saill aaY el Jall Uil ) (saei LS
Lo Ladlia 1)y cALaSall il gl Ay 4080 () ganina (Jiag Lo 13 g ¢ puSlianal] Ay yla aladiiudy dda o
o
Siy’i=0 -
yic0 ol yiFE0 o8 S=0 S 13
ST AN 3 galll (y;) § a8 iall (B clasdia oW i gaillj oB ) Ll S 13) AT (4
: o
S>0 ISF#EO0 &y’ =0 :<iS1 o

ga\.fm C.:U.q:\ﬂ (yl)[‘aéJEJ:ﬁld'l Qlj c&\aimJﬂ.Q g-‘_g‘}"l EEJA.LU]@J KFCR{ RS 'I.'J'IM'I @1
ol Lﬁﬁb“:‘
ki Xi=0 -

67 | B3

SAHLA MAHLA R

Hiall Lo il ol Jadl junall




;'."u.u'l.waji Juladi g (puslealy :ﬁ:t‘).h ‘_Jﬁ (gdhﬁi) Jlaadl ESJ":"“ ealdd) el

x>0 ¢l X°#0 b k=0 S 1)
251 A Zasadll (x;) i ady B il (8 dapdia AU g gaill j a8 idl) U8 1) 4 el
SAall (a

x>0 slk#0 8 xi=0 culS 1y o

A Eagaill (xi) 0 pBy B piial) (B cpadia & (AU g3 gaill § QB A Gl (3] 45 s
Suall g gl

rolial JUall (8 Led i ¢ ST A yaill 038 (5 gina agh (i oo

1 ddaalf Sae 5l 23 5 (K4 207 Jlia

(1) 88 dsea
A9z gaill A 3 gal

Max Z =200 x;+370 x2 Min W =300 y1+190 y> +110 y3+130 y,4
Subject to constraints : Subject to constraints :

[ x1+2x2< 300 Vity2+ys > 200

x1+x2< 190 2y1tyatys> 370
{ %1110 V1,¥2 V3, y4=> 0

x<130

X1, x22> 0
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x1+x2+S2=190 2y1+yatys +ka= 370

1 x1+S3=110 Y1, ¥25 ¥3s Y45 K1, k2> 0
x2+S4=130
X1, X2, S1, 52, S3, S4=> 0

1Y) agaill B gadlf i yitia 0 pliiiaf
S1=300-x1 -2x2 = 300-80-2(110) = S; =0
S>=190-x; -X> = 190-80- 110 = S,=0
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Max Z = 40 x1+60 xz - 20 x3
Subject to constraints:
© 3x+6x2< 300
4xy+2x2 +x3 < 220
x1+x3< 100
X1, X2,X3=> 0
I 5 o3ef 3 saill JEaY) ol Jgan g
08 Jiall el Jall Jiay M1 Gusliand Jgaa 2(3) p2) dsta
” 40 60 20 0 0 0 | XB .
B VB | xi X2 X3 Si S2 S3
X2 60 0 1 -1/6  2/9 -1/6 30

0
X1 40 1 0 173 -1/9 1/3 0 40
S2 0 0 0 7/6  -2/9 1/6 1 70
0
0

F; 40 60 10/3 80/9 10/3

G- T; 0 0 -50/3 -80/9 -10/3 Ean

il ga oded g9 23 gaill 381 sall (LN o3 gaill JLaW) o
(S; 5 saill Buid 7; b vy 1o eadsall) 4S5 Ao A5V zdsaill of Lay 1 1B & i -
Adde g

yi=80/9, y»=10/3, ys=0
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il il J€ e Tk i) ol ueil) LS Al o ey 43 8 Apuilia) il Apan] (53
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Max Z = 100 x;+60 x2+80 x3
Subject to constraints:
6x1+3x; +6x3< 1200
4x1+4x; +6x3< 1000
4x;+12x, +8x3< 3800

X1, X2, X320
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) 100 60 80 0 0 0 XB
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O
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X1 100 1 0 1/2 1/3 -1/4 0 150
X2 60 0 1 1 -1/3 1/2 0 100
S3 80 0 0 -6 8/3 -5 1 2000
F; 100 60 110 40/3 5 0
7=21000
C;- F; 0 0 -30 403 5 0

C'5= Cs+ ACs :0f Cun C'y at AC3 (6 sbos (Wl sl i ) jlofias x5 Jaloa paely
iole diand JiaY dall Jpaa 8 3aall Aaidll g gay g «C'3= 80+ AC3 !

09 JUall x3 Jalaa it day Jia¥) Jall Jhay o1 (usliand) Jgia 3(5) B Jota

_ 100 60 80+ 0 0 0 XB
Cj
ACs O
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X1 100 1 0 1/2 1/3 -1/4 0 150
X2 60 0 1 1f -1/3 1/2 0 100
Sa 0 0 0 -6 8/3 -5 1 2000
Fj 100 60 110 40/3 3 0
Z=21000
CJ o FJ 0 0 -30+ _40/3 _5 0
ACs

13 JiaY) Jal Jgas (Auy 30+ ACs o i G- Zj b (X3 dalea s dic
:C'3— Z3 < 0 paloaill 3 gl 400V oy giad S
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doclan Jelatg usliant) 48, b gﬁ (g.al-lﬁl) Jalaal E:U.n.'d'l ealdd) Jadll

x1= 175, x2=50, x3=0, S;=0, S2=100, S;=2500, Ss=0

:aaaa B e dili| Ala 46
s ) Baas Bllae it Ll Cun Al LB Ll S50 s 5 e dil) ¥
s e(aagll Ao Aad) Jall s & 0 b ool 3 ptie (%0 a8 5 ALl 54 Cangll
10 J5e¥) ol dad st e 5508 Lgd ual L) z A b i
fpubanll 3 el (B Aullu) L) oy Gt Ailimdl) 5 pniall () il Lallls Sia] Pty
1l ABa) (385 Lm0 Cum (Bt 23 55 b A g
Cs = €5 Cjjuee XB X a,
HLTEN
LY Jal Jpan Ld sanall 5 ysial Jabae :C
aagdl dlly 8 Bnaall 3 paidl Jalee :C;

I AVAI[EU K I S v G VS DL, AT 1€ e
ALY Jall Jgan 35 gadl S e CO0lae Jiad g B A8 ghinall u sSas - B 1
Al sl g8l a5a0a 115yl cdLlea 1
o L) Bing exg AT i Ui 4 58 Assa gl (5 53 ¢l QU puds 32 107 Al
35 G )l e s g5 0N 2 gall e Cilan g 4,5 by 42l o L as g 55
BN S gall e ilas

Max Z =100 x1+60 x,+80 x3+55 x4

Subject to constraints :
(6x1+3x%; +6x3+4,5 x4 < 1200
4x1+4x2 +6x3 + 2x4< 1000

4x1+12x2 +8x3+3 x4< 3800

X1, X2 5 X3, X0

144 Ua 0083 (G g 4 s dll e g 10
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i A
5 4 4,5
, S101 )
Ch=55-(100 60 0)x|— = 0| 2
g 3
=B 1q
3

55-70=-15<0
e il 13 ) (o ey i (uadanil 23 el ALY oy (3n) Adlas € Aaf O Ly
i La Ban g 15 ey Zl Y pasiad ) (g3 i dde Banl g Basy JS L) ol gl gl
i Jad i e i o L e (of a7 18 B e e B e 4

09 Jliall Basia b_sitia A8l day JiaY) Jad) Jiay ) (usbiand) Jgaa :(10) By s>

100 60 80 55 0 0 0 | XB
Cj "
B | VB X1 X2 X3 X4 Si S2 S
x1 [100] 1 0 172 1 13 -1/4 0 | 150
x2 | 60| 0 1 1 a2 <13 12 0 | 100
ss| o] o 0 E k| g5 i 1| 2000
F; 100 60 110 70 403 5 0
G-F; 0 0 30 B AL b | EAae

oy Ly y (B cxq AT gt U 2 63 A 3all O (5 ¢l JULA) (i 331 102 Al
45 Y 2 sall (3o B3y Ban g (J oY) 3 sall e Dan g 3 Al 425 O LS Bas s 50
A 3 gl (e ilsa g

Max Z = 100 x1+60 x:+80 x3+50 x4 j

Subject to constraints : |

6x1+3x2 +6x3+3 x4 < 1200
4x1+4x, +6x3+ x4 < 1000
4x1+12%2 +8x3 +4 X4 < 3800 |

X1, X2, X3, X420 |

82

SAHLA MAHLA /t

Jliall a ol eoldael Jadll junell




dcliaal) Jelad g (uslia) 48, 4 gé (‘_,.tLl:ﬂl) sl E:\M‘ ualdd| Juadl)

‘_r[c imni oDl | 483l &.l.l.ln_}_]
-1

NIH-{:-I
o
‘/-'-_-‘-.\
e LD
e

1
3

C';= 50— (100 60 0) X _?1
8

3

-5 1
50-45=5>0
09 JUiall Bugin 3 juitia A8a) say JLa¥) Jall Sy s (uslonnad] g0 1(11) o) Jgta
100 60 80 50 0 0 0 | XB

Cj .
B | VB X1 X2 X3 X4 St Sz S3
x1 | 100] 1 0 2 3/4 13 -1/4 0 | 150 | 200
X2 | 60| 0 1 1 A2 <13 RSNG| 100 |/
Ss| 0| o 0 6 7 83 -5 1 | 2000 |2000/7

F; 100 60 110 45 403 5 0
G- F; 0 0 230 5 A0 7=21000

((ahaxil —uEaﬂ@hvmgﬁ@ﬁy@)4juji}miq15aug(cj_Fj) a4 o Loy
Jﬂﬁal‘j(x4)‘3ﬁdi1ﬂﬂ il cdﬁ1u*aﬂ}iuﬁuudjhd§ﬁiuaﬁg {:‘55.'“ ‘).q“:,"r

(3/4) s SN yaic Wi (x1) z Al
09 JUiall Basia 5 pita AL 2y JiaY1 Ja (uliass Jsaa 1(12) ab) Jsia

100 60 80 50 0 0 0 XB

Cj o
B | VB X1 X2 X3 X4 Si S2 S3
X4 | 50 4/3 0 2/3 1 4/9 -1/3 0 200
x2 | 60 2/3 1 4/3 0 -1/9 1/3 0 200
Ss | 0 | -28/3 0 -32/3 0 -4/9 -8/3 1 600

Zi 320/3 60 340/3 50 1409  10/3 0
Ci- Zi -20/3 0 -100/3 0 -140/9  -10/3 0 -

22000
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(x1=0,x2=200,x3=0, x4=200, s1=0,s2=0, $3=600, Z=22000) :¢*
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JER Jibs el Jullf -

rJal) Jilesa o 9¢da -1
L}aﬂ}a_giE.:La(_'}.aorp.a?;_—.d&gﬁ&l@i)‘ﬁlﬁ&\&h@ﬁ@)@}hiJﬂs
ey AiSee 435 Jil 381 el oda culaliial an Caagy Badaie S e ) Barie jilias

(o Lo gl 13a il

(m) Ayl pbadll 2e e

() sl Sl se e e

(ua =l ol e Clbll aaa =3 g gl Sl ) p2n 0
sAlCl Ciy gt 1-1
el 06 A0 3o clband) Csay o Ll gl ) JSLA ol e il A1S0. il
3S1e I (Sources) (sl gl Lemse 381 50 sf) Leali) 581 5a (e (Lo dad f) Ame
Aalull 40CY 48 8 ola ¢ s (Destination) (2l _fwY! ol 3S1 e sl) LSOl
JSLia) & ) Al dadial ala Caoa piay Jaall 2315 A aaa g gl 5o gl a a0 (Al
bl A 2l e la il 4y jlall g Apalatiy)
cgiall et (U e) sl g o s Y S e G (m) 230 35a s A Jil) Al padli
Kye (e Leilaliing a3 e i (k58150 5l DY) S se Ge () 2= 2525
Fe e G g O e aren (e Jull RIS Mlaa) 58 Cuay ARl ZLEYI
S Le JT (Aeaad) o) Anlidl a3l elDigiun)
QX (1=1,2,3,4,. . .m) Cuss (S1) sbaat (1) DY) 38 e (B Aaliall el o s 3 1344
(7=1,2,3,4,...0) Cum (Df) st () Sl 58 5al Apslladll et ) Uyl 1)
(j) ¥ 38 ya (i) Y S e e Aaludl Cya B gl Bas glf (Ja5 241K U s 15) SUAS
r il J gaalls i 5o g LS (Cj) e
Se ) (1) ZEY) 38 e e (Sl aac) Al giall Apash A} 05 (X)) Of Lz i 134
cge b WS (i=1,2,3,...m) 3 (7=1,2,3,..,0) Cum o(Xij) O ool g of) Dheiasl
AN J gaadly
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JE Jilws | Gt} Juall

(1) P2 ds>

1 2 ;G (ee— n Gl
dalial)

CIL | €12 | commmere | CH | sssusn Cln S1
C21 | €00 | | CZ | castisans C2n S2

i Cil Ci2 Cij | .eccinnn Cin Si

m Cml CM2 | coeamerene Cmi | v Cmn Sm

_ Clpas]] D1 D2 | st Dj Dn Si
P A gl 2.Dj

té_\l:ﬂ\ da.aé.“ &Wﬁ@uﬁ%&m} C.‘J}Aﬁ LJSJJ‘!&SAM&LL&-L& OSA._IJ

s Ja Jsliia Ja (b 2-1

38 gl Lgtle Juaniall i) ds o o8 Ao 5 o Jaill JSLie Jal 3 5k G ellia

ey ey Jiie W) Cpam 3 galall Jlamall jlialy Jail o Sad A4S TR E PENPTEVENSZ

oy O 5 bl Uik o Ji) RIS 353155 ¢ g g
A gial) Jal JSLae e
A5 giall e Jil JSLie e
el g 5yl Al (5 g )3 sl 3 sl 2y ol iadl QA gzl T
(i=1...n5j=1....m) cu= (Si=Dj) dsthel
sl Jall 3k -1
North west corner ) Azl Aulladdt 455134 5f (al) Juaddl (S0 Ay yla1-1
:(methods
Saiat Al gladl) Lol (ua) aliea b Sl Jall @8a0 Y o8 Adan A8y 5l 8
o A5yl o2 Lele
Jall Al A )88 Jgaal) Jlaiy el ooall Lis) o
(hall g i gt G A ol (Ll OB s) Lesludl @
A gl dgal) Covs Callall 5 (g yall £ sama (e A glall Al (alsd] @

¢
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JAN Jiliaa

|

& U2l € sens diay Lonie ol g aclid) 23 08 53 Caall o 3 geall (il o
el (g by 3 gaall B Ciglhdll ¢ gana i Caiall
g XSy Jiall (g s Caiall g sona ) ) Jpall Ja il gladll 1 S5 o
sl (5 sy 3 5anll

:01 JLa

Cilide Lo 035 9 pa 00 Lol i) Y gilame 30 Lgpal 35
ite 8 sia Ul J gaall g ¢ shaliall
&I S ge (M Y 58 e (e Banl gl Bas gl (e A3 v/

(Abaell) ZLEY K1 e 08 8 Al lisy) Al v
I gl (allana 8 5 w568 38 ye IS il AIS) v/

(2) p2u Js>
&isdl | Dist 1 Dist 2 Dist 3 FETA]
gl daliiy
P1 48 4 L] 70
P2 12 5 8 50
P3 : ) | % 30
bl 40 50 G e
A all Alladl) 4y 30 45 yla alasiuly AL 038 Ja s gllaall
(3) ay Jsa
&isdl | Dist 1 Dist 2 Dist 3 PETA]
gl daaliiyy
P1 10 40 | 4 30 | 1 - 70
P2 12 5 20 | s 30 50
P3 9 - | 7] -| 6 30 30
el 40 50 60 150
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JaiN Jibsa U] il

b A5 e (e o gl ALt Ay g 30 ol ABl) Jil Allana g Ui Loaay
S5l 53540570 o Le 0Y) Bas 5 40 el Wit o3 A (P Dist]) Al (2 5 Jsaall
a5 3 aayg Jsanll U ren Auady o gl s Sl ghadl) (pui ) S5 1388 5 (40 Aef
) () e Flal) Jiall Al 200 A Clusaly
Total cost= (40%10) +(30%4) +(20*5) +(30%8) +(30%6)
Total cost=1040 U.M
:(Minimum cost methods) <3l B A8y 4l 2-1
e A5y jlall eda iy ¢ gl 73 il B sedat 38 pue gl cind A ylal) oda J gl
il g (g yall Jiea a2 (e g Jil Jgan 88 )5 A4S Bl (e S i
o Leal sinl Cmy Al pladl Ll
AEKEY 034 Lesd B3 g sl Adal) ayan g JE Jgan B i o LS A3ST JBT e il @
o2 JS Al g (bl g gana s (2 yall ¢ gana (g el S AR 30 panals e
Legd Ladalis 404l

By sk B LS A apadd Alee S a0y Jpaall WS A Gllally i ) died 0
(NWCM) 22l Aedl) 451 5

(llall g i gl (e Allaliia) Auli 5 M) Cauall o) 2 genll olali @

o 5 s Bree Y1 & pana g gl g s (M gea sl il Abad) Dl gl S 0
Al

Astd dsy Ll 8 LeS CalSl g gana ldamy st @
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Jl Jilwa bl Juadlf”
(A J8 45k alasil gda o slinall o 20 i) e el 202 Jlia
(4) p2u dsa H
D1 D2 D3 FETA
dualaiyy
15 3 24 10
82 6 12 o) 12
83 |8 |18 | 24 2
il 7 8 CRERRNES -
(G gl o deans ol Jeall (£ W38 L ozl
(5) a2 Jsia
&=l D1 D2 D3 FEIRT
gu Laluy
S] 15 7 3 3 24 - 10
SZ 6 - 12 3 2 7 12
S3 id 2 18 . 2] 2 5
bl 7 8 9 24

Total cost= (7*15) +(2*9) +(3*3) H(5*12) +(7*2) +(2*21)
Total cost=230 UM
(A Jsaall e duan JU) uitd 43165 8 26y )L Aloaiuly Ll
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JaaYY e Cadlaall Juaailf
(6) p2y Js>
&l D1 D2 D3 daaluy) 48|
EL’GY'I
S1 |52 3|8 24 = 10
S2 |6 | 3 12| - 2 9 :2
S3 |9 | 2 18] - 2L |- 2
calhalf 7 8 9 24

Total cost= (15%2) H(3%6) H(2*¥9) +(8*3) (9%

Total cost= 108 UM

el J8 A5 yda aladinly Jo¥1 Jlall Ja aued ccadl<all i da ol i agil
(A3 sl e Jiasdl

(7) 620 ds>
cusd | Dist 1 Dist 2 Dist 3 YETA]
s daalayy
P1 10 20| 4 50 11 - 70
P2 12 My |5 - |8 30 50
P3 9 -7 | - |6 30 30
| 40 50 60 150

Total cost= (10%20) + (12*20) +(50%4) + (30*8) +(30%6)
Total cost= 1060 UM
:(Vogel Approximation Methods) 4 a3l Ja 8 44y k3.1
a5 okl oda adiedy WAl e I 8 JiaY) Jall Y a5t b jlie Ly (3 k) aaf aad
(e
o Gyl oda pmgig cagee S Ay Can IS 8 ol 8 38l s o
YOFLEN PRTEN
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Jai) Jibsa

bl S}

Al 8 5 8 ST e ssing sl s ganll ff Conll masat

Psendl ol Caall Glld o A1 AEKY cufd sl L) e

R gale aad yilie A5l 5 shaall (o b liaall Alall 8 38 pal) clalial &5 Jie o
YAl 38Y juad)
o OF AL Blaall () Ko Chmy 3500 IS 5530 850 (3 ) s 3302 o
Asbiall jabadll e Gl 381 e mies cilaliaf A

el £ sana o Al o2 ali] el B gm0 (Xijj) oo 2 Of 20; @

L;;'fi sjyﬂlju*a]]&ﬂjjwa‘lﬁhnnjha‘gﬂh

.m@ile@gﬁl13_,nﬂ1ji@aﬂt-_\bﬁfﬁﬁ v
a3 Ja g 45yl alasinly U QUL Ja 2 103 Jle

(8) A2y Jsa
D2 D3 Bl | 1| 2aa [ 3| 4
dalay
3 B |# - 10 R |
S2 63|12 - 219 12 4 6 ) *
S3 |22 - |21 - 2 RS EEORRERCL | ¢
ERTATIN 8 9 24
1< 3 9 19
2ud 3 9 *
sd 3 *® e
4ui 6 * ¥

Total cost = (15%2) +(6*3) +(2%9) +(8*3) +(9%2)

Total cost= 108

Bilie G005 e giliae N @llics ) e liall S a0 ganY Ji Jsa L La 104 ke
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| JB3Y Jibowa bl Jual

(9) a8 Jsaa
o5 B D1 D2 D3 Ablks
e_.ll..a.a
ST 3 5 7 23000
) 7 3 5 7000
3 3 2 6 3000
claldal 9000 14000 T R |

ol il 81 Ayl Adladl Ay 51 s (3R alaainY Jase sy s el el s slaall

f(dasidiy sk
s ) Alladil) g g 31 A8y sk @

(10) pdy Jgia
gaish e D1 D2 D3 AL
5_.'.1..4«:
S1 3 | 9000 5 14000 |7 = 23000
| S2 4| - 4 - s | 7000 7000
| S3 8 | - 2| - 6 | 3000 3000
| Slalial 9000 14000 10000 33000

Total cost=(9000%3) +(14000*5) +(7000%*5) +(3000*6)
Total cost= 150000

-Lﬂ:ﬂLSﬁidm Et:‘i;iJh ®
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Jail) Jilea ot Juaal

(11) A2, Jsaa
g B D1 D2 D3 délh
e_.‘.lm.a
S1 3 9000 |5 4000 |7 10000 23000
S2 4 - 4 7000 s . 7000
S3 e 2 | 3000 |6 A 3000
EINEN 9000 14000 10000 33000

Total cost=(9000%3) +(4000*5) +(10000%7) +(7000*4) +(3000%2)
Total cost=151000
A 8 Jagd Ay ko

(12) pb, Jsaa

\w D1 D2 D3 43l 1 | 2 | 348 | 4ud
Lo
= S1 3 19000 |5 [4000 | 7] 10000 | 23000 | 2 2 2 2

S2 1 & e ¥ = 7000 0 0 1 ¥

S3 8 | - 2] 3000 [6] - 3000 4 3 * *
Db 9000 | 14000 | 10000 | 33000

1< 1 2 1

2 1 2

3 * 1 2

48 sk ¢ 3

Total cost=(9000%3) +(4000*5) +(10000%7) +(7000%4) +(3000%2)
Total cost=151000

roliall daladt gl Al Jadl ) J gl 5ok -2
difie e (NWCM, MC, Vogel) <O (5 yhall (e Lede Ulias | Al 23050 cilS L
gall Uilo 55 A J glall Agtiel (e Vi il mpf5 5 9 i (o Y (IS elaa) 0 S B
b omad diaal il B il g ds el Adsaall Jolall Y Al o Hlf Ll ey 138
olo elld il el Loal ) A gediall LAY (e ilaa g el jad ) g5 Le a5l
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d:ﬁl'n d.ll.n.u.a dbiad) (Ladl

Ll 850 VI &5 o (Sar Y BalW ada o W) ALl Cilan gl s g Ca S s
- ALl
- (Gasieall dae F320e Y sae) = A2l LAY aae
:(Slipping stone Methods) Jiiall jaall 45, ki 1.2
Al il gladll e 48 Sl sk adiad
Gl sl 42l Alally Alatiall LAY waad of 43 J<0 Bl jludl aas
bbbl e 1gials
et o Ll gllaall A2 A A0 (e ey Slaall e o gliilly <l L) sy
(=) A Bz ohally (H) A G AaLaY) et el LY e 0 e
AL Sl LIV A LUAN B g e By sl 8 Ay ylaall ol Adliaa)] el ol e
Lot Sl LAY mia g aay el 3 Q) ) LAY JSU 5 piliadl e ol Ciln @
ARl (onnias ) 05 o g DA 23a Jlad) Of o e Al ALl da il o
) Adlall & pilall e RIS 3 LAY 1 Lete Jll S0 1 LAY s o
3 Oy ol ) sl aa g lanadl s (Clually Lede Ulas
Aoa gall 8 il e Calsal) enld LA G ) aeay v
Dbl 8 SlD AL 5 piliall e calSall enfa LAY & <alSl ey v
s )
s (gl i A 50 Giglhall s Ja b 45 kg 4ide Joandll el Jsaall il 205 Jla
N B B i g Gy deany o oSy

(13) A2, dga
o jgF A C1 Cc2 C3 C4 FETS
RI |4 | 3 3|12 |8 ]2 7 15
R2|8 | 7 |6 « |37 18
R3|3 | 8 6] ~ |57 = =Fif - 8
ulbe) 18 12 7 4 41

Total cost= (4%3) +(12*3) H8*7) +(3*8) +(7*3)+H(4%

SAHLA MAHLA

Hiall Lo sl el Jodl jsnall




Jail) Jibewa Cridlaad) Juadll

Total cost=165
6=1- (3+4) =4 WDl s o
(R1C3,R1C4,R2C2, R3C2, R3C3, R3C4) :Ldallo3s anai o
Al el Jlaall (S g A2l LAY auisi e
R1C3-R1CI-R2C1-R2C3 : s dalaall Lol ;(R1C3) Aulal
+8-4+48-3=+9 .
R1C4-R1C1-R2C1-R2C3 s sladl jludl (R1C4) 4al
+7-4+8-4=+7
R2C2-R1C2-RICI-R2CI : s diladll jludll :(R2C2) Auall
+6-3+4-8=-1
R3C2-R1C2-R1CI-R3C1 : &ilaall jludl ((R3C2) Al
+6-3+4-3=14
R3C3-R2C3-R2C1-R3C1 :» &l il ((R3C3) Al
+5-3+8-3=+7
R3C4-R2C4-R2C1-R3C1 :» ddlaall jludl :(R3C4) Addall
+6-4+8-3=+7
s Al a5 (1-) b (R2C2) 4l (sae Lo dun go aitll JS of Jasds Al (g
Lol (anly b Jdg) Basly bas o oISl il Y (sagm L) Basly Bas g JS5 o
(R sall ol o gy L) g5 (of (383 Y iy Rl Baly 5 ) (5055 Ll A sl LR
o2 it LA (ol (e g Ll (o glnall AgaSll apanty o 8 Lelad Cong I 4030 Lisas Lasay
RN
a3 alaall Lol 8 b o8 gl Jias ) giiad) 4ueS)
Dbl (i 8 A gall IS IS LAY iliaS ae Sl o2 aend
hoaall i 8 ANl Cal) el UAY il e Anes 238 -l g
R2C2-R1C2-R1ICI-R2C1 : s Glaall jluall s (R2C2) (o2 duimall Adal)
+6-3+4-8=-1
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JAIN Jilws bl Juadlf

(12) 2l Joad (R1C1) 44l (R2C1) 5 (RICT) (o Aliall el Lyt el LAY
e 5 (el dall dgaa (8 (7) Ll Jan (R2CT) Adal) LT el Jall Jpan 8
Al IS Al anaal) Jail s Jgan Lol Al AaSl a5 (7) o8 FaeS jacal

(14) a8, Js>
em'ﬁfm C1 C2 C3 C4 43U
Rij4 | 10 [3.| 5 |8 [T - 15
R2(8 | - [6]| 7 |3 7 [2a] 4 18
B33 | 8 |6 = |5 | Eeulic 8
catlalf 18 12 7 4 41

Total cost= (4*10) +(5*3) +(6*7) +(3*7) +(8*3)+ (4*4)
Total cost=158
LA o8 S it s ALl 0l phadl) b aued o Juanil) ey anaall san ) alay) am
(R 50 B pildl e LIS (gf) dua gade Jlall
6=1- (3+4) A& Jlall LD e aas e Cun
(RIC3,R1C4,R2C1, R3C2, R3C3, R3C4) 1 4 jull LD o
Aledd) ol ) o< 5 32 Sl LAY 0 o
RI1C3-R1C2-R2C2-R2C3 : s ddlaall jludll :(R1C3) 4uall
+8-3+6-3=+8
R1C4-R1C2-R2C2-R2C4: s# Glaall jludll ((R1C4) aalall
+7-3+6-4= +6
R2C1-R1CI-RIC2-R2C2: s 4shadl jLudl ((R2C1) 4dal
+8-4+3-6=+1
R3C2-R1C2-RICI-R3C1 ;s Aaldll jludll ((R3(C2) 4l
+6-3+4-3=+4
R3C3-R2C3-R2C2-R1C2-R1C1-R3C1 ;s 4aleall jleudl (R3C3) 4l l
+5-3+6-3+4-3=+6
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Jail Jilasa cradbead) Juadll

R3C4-R2C4-R2C2-R1C2-R1C1-R3C1 -8 Ailial) jludll {(R3C4) Lal
+6-4+6-3+4-3=+6

S o2 Vs e ol ggaag Y LOAD s G Bl of 28 o (e L A s 1 S
158 = i Caalli Maa] G 3 Jia¥1 Jall Jgan oo ool Jgandl 5 CaullSil i
AQE) Bas
ol Gy ¥ (Al udd ) (a5 e (e ST g2 g inti A gana Aayi Adaa e
(o LS A Al Lol
:(Modified distribution Methods) 4aeall a3l 4853k 2.2
Oe @ (Y Ciagd Cua Jatiall jaall A5, jla Jie Lelie Aaaall o 6ill 45y jla e
NWCM, ) &0l & ylall (gaa (ga o Ldle Joana) i) el Lo 13) ol AatiaY)
s Gk g Gl W ey (gdll5 Jad) (st (e Yl Al &1 (MC, Vogel
A5y bl
Al Aauall 58 de Y A geddll LOWH c¥alas 3la e 45y L) 638 aadad
el B35 gall Q8 Y1 o (Al Band gl Ban ) (25 48K = ganll Aad Hiall Ao
(Jsaall LDa
UCij=ROWi+COLj
{ERTES
() 25ed) Y (1) all e 3aa Sl J53 46K U Cj
(i) “aall ROWi
.(j) 23l :COL;j
(ol el oS50 A5 jlay Jasdl dadl aladls g5 A QL) 330 106 Jla
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Jail) Jiliwa udbad) Juadl):
(15) pdy Jgia
Xal  C1 C2 C3 C4 uadl
ilaa
Bl (4] 15 (3] <« [8] =l - 15
R2 (8] 3 |6| 12 |3 | 30l - 18
R (3| - 6] -~ [5] @ 5lsda 8
allal) 18 12 7 4 41

Total cost= (4*15) +(6*12) +(3%8) +(3*3) +(4*5)+ (4*6)
Total cost=209
o) e Sl ga Adae ) w5 sl Ay 8 g1 3 skl
6 =1-(3+4) & Ul 1- (320 ¥ a0 408 giiall aae) =41 safiall LAY sae
LA 6 Lual Y cYales 6 Liad @ gadiadl LAY Yol uas o Al 5 glas)
il LS (o 5 Al e
R1+C1=-4
R2+C1=-8
R2+C2=-6
R2+C3=-3
R3+C3=-5
R3+C4=-6
L (C2,R2,C1,R1,C4,R3,C3) wimiie 7 Ll il Jaadl A5l co¥aladl pe
sk (C1) u=l sl dgle 5 Jall 855 puml jiiall (5 gl Labaa] dai (poal bl o Sl
roh LS E¥aladll Ja o5 jaual)
Cl1=0, R1=-4
C1=0, R2=-8-0=-8
R2+C2=-6,C2=-6+8=+2
R2+C3=-3, C3=-3+8=+5
R3+C3=-5,R3=-10
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R3+Cd=-6,C4=4 | ]

) 5 (Rl ALl LS o Y Y

Basl gl Bas gl J3 48 - (3 senll Aadl + sl %_a_ﬁ):léul.ﬂ'l adall 4o
b ) JUL A2 U LD L

R1C2, R1C3, R1C4, R2C4, R3Cl, R3C2
e RI1C2=R1+C2-(-U12)
R1C2=-4+2+3=+1
R1C3=R1+C3-(-U13)
R1C3=-4+5+8=+9
R1C4=R1+C4-(-U14)
R1CA=-4+4+T=+T
', o R2C4=R2+C4-(-U24)
| R2C4=-8+4+4=0
e R3C1=R3+C1-(-U31)
R3C1=-10+0+3=-7
e R3(C2=R3+C2-(-U32)
R3C2=-10+2+6=-2
o) s ) gase Al (il jls (e FF 0 ga g i Aa gamal) Al
1020 Sy L 13} las 9 7 2 538 il geay Al Jid Ja ol O nid ALl aiill Ll
a3 Ol (R3CT) Al s e 5 (R3C2) A oy Lidd 13) ilasn 5 25 (R3C1)
s Siul
{(R3C1) dall odgl (slaall jlusal) sy psii Y

R3C1-R2C1-R2C3-R3C3

+3-8+3-5=-7

Ball ) Al glladl p8 5l a5 (Shans 3) s Al Al B el U
b LS apall Jyin ety (R3C1)
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(16) a2 Jo2a
Sn| (1 C2 C3 C4 Al
ilaa
Rl [4 |15 (3] - |8 B EEE 15
R2 |8 - |6 ] 12 |3 | NN 18
R3 |3 3 (6] - |5 [ 1G4 8
AT 18 12 7 4 41
) Total cost= (4*15) +(6%12) +(3*6) +(3*3) +(1*5)+ (4*6)

Total cost=188
(A sadll e ana fpe ALud) ¢ gladll s
6 =1-(3+4) & JUall5 (1~ (3aec Y 230+ ghall sae) =Al a diall LAY aac
U grdia LA 6 Lal (Y ¥l 6 Ll ) gadial) LAY @Nalas apaat, asii @l amy g
(b LS A
R1+C1=-4
R2+C2=-6
R2+C3=3
R3+C1=-3
R3+C3=-5
R3+C4=-6
L (C2,R2,C1,R1,C4,R3,C3) <l yie 7 Loal 4iff a3l 480 ca¥aladl) (g
g (C1) Ll 8L ale 5 Jall 5 55 pal Jiall g gl Laaan] dad oal yid) o i
te LS E¥alell Ja a8 i)
C1=0,R1=4
R2+C2=-6, C2=-6+1=5
R2+C3=-3, R2=3+2—1
R3+C1=-3, R3=-3+0=-3
R3+C3=-5, C3=-5+3=-2
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‘_35.'\.“ d.ll.a.a.l.n un..’ll.g.l'l d.,.a.'q.H )

R3+C4=-6, C4=-6+3=-3
Ul () ) i (Ae Jlall) A gadidd) 8 LAY o Sl Y
Ban) sl Bas gll J8 48lC - (3 ganll dal + Coiall dad) = de Hlall Ada)) A8
(b (abad) JUall de jlall sl Lol
R1C2, R1C3, R1C4, R2C1, R2C4, R3C2 |
* o RI1C2=R1+C2-(-U12)
R1C2=-4-5+3=-6
R1C3=R1+C3-(-U13)
R1C3=-4-2+8=+2
R1C4= R1+C4-(-U14)
R1C4=-4-3+7=0
e R2C4=R2+C4-(-U24)
R2C4=-1-3+4=0
e R3Cl=R3+C1-(-U31)
R3C1=-34+0+3=0
e R3C2=R3+C2-(-U32)
R3C2=-3-5+6=-2
Al uil Y g2 Aal) il s (ga JIST 3 g 5 il e gl Al
A1A 0 Sy Uil 13} Clan 5 6 3y By U gisy AT Jial s ellia f i Addld) 2l W
Gis3 AN (R1C2) Adad) jliasale 4 (R3C2) 4dlall Slay Lidd 13) <ilas 5 25 (R1C2)
Ay oSiu
{(R1C2) Adall odgh (glaall jlusal) dasty o i (4Y)
R1C2-R2C2-R2C3-R3C3-R3C1-RIC1
+3-6+3-5+3-4=-6
Aal ) alss Cogllaall G801 ga s (Clasg 1) sas Adladl Al 8 L8 jeial las
1ot WS aall Jgasll maay 5 (R1C2)
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R3+C4=-6, C4=-6+3=-3
t Al (o il G (Ae ) el i LAY A Al Yl
Bas gl Ban gl i AaiS (25enl e + Cacall dad) = Aol 408 )) 2ok
: | st Gladl Jlall A2 3l L L]
RIC3,R1C4, R2C1, R2C4, R3C2, R3C3
e RIC3=RI+C3-(-U13)
R1C3=-4+443=+3
* R1C4=RI+C3-(-Ul4)
R1C4=4-3+8=+1
* R2CI=R2+C1-(-U21)
R2C1=7+0+7=0
* R2C4=R2+C4-(-U24)
R2C4=-7-3+4=-6
* R3C2=R3+C2-(-U32)
R3C2=-3+1+3=+]
* R3C3=R3+C2-(-U33)
R3C3=-3+1+6=+4
Al i ) (g Adal Guil e (e S 35 (2 s gamal) dn i)
1Al ey Liad 1) s s 60 538 539 W geay AT Jial Ja ellia Of (a8 AL ol Lo
(R2C4)
(R2C4) Adall oded gliad) Jladll aaty & 61 o)
R2C4-R3C4-R3C1-R1C1-R1C2-R2C2
+4-6+3-4+3-6=-6
B ) Al sl (8N a5 (clas s 4) 8 dall sl oy sral Jliss
ol LS 2l J sl vy (R2C4)
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(18) a2 Jgaa
Xl C1 C2 C3 C4 2 )
aleaa
R1 4 |10 (3 5. (8] EEE 15
R2 8 AR 3 | IS ) 18
R3 3 18 |6l - "|5] e 8
k] 18 12 7 4 41

Total cost= (3*5) +(8*3) +(10%4) +(6*7) +(7*3)+ (4¥4)
Total cost=158
il gaill e (5 )a08 ya ASLal) o pladl) aas
6 =1-(3+4) & Jidl ¢1- (3aec Yl 23 Higiuall aae) = gadiall LAY aae
A grdie LA 6 La) ()Y Ci¥alas 6 Ll ] il DA Y alae ity o o lld 2
(e LS o
R1+C1=-+4
R1+C2=-3
R2+C2=6
R2+C3=-3
R2+C4=-4
R3+C1=-3
Lee (C2,R2,C1,R1,C4,R3,C3) Simice 7 Loal 4l BaSh Adlull ci¥aladll
& sbss (C1) gl sy dgle 5 Jall 555 umd iall (g shun Lataal e () s8] o Sliv
b LS el Ja o fd jiall
C1=0, R1=-4
R1+C2=-3, C2=-3+4=1
R2+C2=-6, R2=-6-1=-7
R2+C3=-3, C3=-3+7=1+4
R2+C4=-4, R2=-7, C4=4+7=13
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R3+C4=-6, R3=-6+3=-3
r Ml Ol a (Ae Sl U grdiall a8 LOAY A8 Ay (Y
Baad gl Bas gl Ja3 48K - (3 genll Aed 4 il Aad) = A el Alad Aa

o Gl Qi) e LAY Ll |
R1C3, R1C4, R2C1, R3C2, R3C3, R3C4 |
e RI1C3=RI1+C3-(-Ul3)
R1C3=-4+4+3=1+3
R1C4=R1+C4-(-U14)
R1C4=-4+3+8=+7
e R2CI1=R2+C1-(-U21)
R2C1=-7+0+7=0
e R3C2=R3+C2-(-U32)
R3C2=-3+14+4=12
e R3C3=R3+C3-(-U33)
R3C3=-3+4+3=+4
e R3C4=R3+C4-(-U34)
R3C4=-34+3+6=+6

) Gl Jgaall glas Jall Gpuan (61 an 50 W Al g 1368 An 5 pall IS (f Ly
Al 22ISH s (182) 5 Jia¥I Sl digas o (182) 4%l
:0Jlgiall e JA pi T
3o Jads clllls (apadl @ gane 4t liag Al zagaill g8 5l ghe e z3sal
bl O (3 hll gan) gLl o Wasg g 3 saill 138 &350 e Yl MY 23 sal
ooled la <3
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S1 20 50 40 10 1|
S2 30 70 60 10
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50 pa D1 D2 D3 ua sl
ibaa

S1 20 50 ‘ 40 10
$2 30 70[ 60 10 ;
S3 20 80 10 10
S4 0 | M L 5

ikl 10 15 10 35

ol (8 a8 LS Lt g 38 e Canai Allal) oaa id bl (e 5T g sl 1S 13 Ll
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S1 20 50 40 10
52 30 70 60 10
S3 20 80 10) 15
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30
sl LS il Jpas anay a5l Syl Ailia) 2y
(22) p2s s>
31 D1 D2 D3 D4 Al
baa
S1 20 50 40 0 10
S2 30 70 60 0 15
S3 20 80/ 10 0 10
IR 10 10 10 5 35
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Produit Tables Chaises Total des heures
Machines disponibles
MI1 4 2 60
M2 2 4 48
Profit 8 UM 6 UM
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Min Z= 8x1+6x2
Subject to constraints:
x1<4

3x1+8x2 <24
2x1+1x2 =6
x1,x220
Gl Ay ylal) Jlexindy adl il da Sl 2 gllaad)
109 (el

Min Z~= 6x1+4x2

Subject to constraints:
2x1+x2 >3
II
' x+2x2 =2

x1,x2 >0

Gl Ky el Jlannly Gl gai ) d Sl o glbaall
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3 gitl) 48 ghima S0 g (5 jlaadl JSEN ) Lehy sa o pllaall p AN Auladl] gral ) )

Min Z= 10x;+12x2+x3

Subject to constraints:

Ixi+H3xx+x3 > 120
3x1+5x2+2x3 > 180

X1.,X2, X3 > 0

Max Z= 50x;+40x;
Subject to constraints:
[ 2x1+5x2 <20
8x:1+5x2 <40

ﬁ 5x1+5x2 <30

X1, X2 >0

Max 7= 20x;+60x
Subject to constraints:
xitx2 <110
xi+2x; <200
4 x1 =40

x2 =20

X1, X2 =0
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Max Z= 6x1+2x2+2x3+3x4
Subject to constraints:
Xatx3 <500
x4 <700

S5x1+2x2+3x3+4x4 = 2000

X1, XZZ 0

(11 Cetl)
 sSluand) B o Ll o lnall AU Adail) el yll el
Max Z= 20x;+30x2

Subject to constraints:
xi+3x; <18
x1+x2 <08

2x1tx2 <14

X1, X2 =0

Max 7= 800x;+600x;

Subject to constraints:
6x1+4x2 <36

2x1+3x2 <24

X1, X220
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Max 7= 9x,+9x+6X3
Subject to constraints:
xi+x2+x3 =12
x2 =206
x3 <05

X1, X2,X3 = 0

Min Z= 3x:+8x2
Subject to constraints:
xi+x2 <200
x1 <80
x2 =60
X1, X220
112 (sl

Al Akl A il 3l (oS3

Max Z= 10 x;+15 x»
Subject to constraints:

2x1+ 4x2< 40
6x1+ 2x2< 60
x>0, x2=0

x1=8, X;=6:J%Y! Jall

Max 7= 20 x1+15 x> +18 x3
Subject to constraints:

5x;+ 10x2 +4x3< 80
15x1+ 12x2 +5x3< 120
7x1+ 21x2+3x3 < 84
x1=0, x2>0, x3220

x1=0, x3=0, x3=20 :Jia¥) Jai
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Min W= 4200y:+2250y> Min W= 30 y+24 y2+18y3 |
+2600y3+4200y4 Subject to constraints: |
Subject to constraints: Spy4- Tystova KD
3yi+ y2t 2y3t+ y4 > 66 3yi+ 3y2+ 3y: > 84
4y;+ 3y2+2 y3 > 84 y1=0, y2=0, y3=0
y120, y220, y320, y4=0
y1=18, y2=0, y3=6, y4=0:Jia¥ Jal y1=13, y2=0, ya=15:J%1 Jai
s pllaall

SoSall 5 cAalialyl o 3laill A 2 3lail) 2o i -] |
il Jslall an 5 4 W) el Yial) J glalh o B g ALaSall B gl &y lai aladinly -2
(oSl g AL o Maill

M Al Al 8 g (6 113 e
Max Z=5x11+3x21+6X3
Subject to constraints:
[ x1+2x2+x3< 30
2 x1+x2+3x3< 48 |
] xrtxt2xs< 32 |

x1=>0,x2>0,x3=>0

L

1 gllaall
G J gl W aef (uShiand) &6y jla (30da5 -]
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