W) <)

deghill dao 5l

LINEAR PROGRAMMING

dalds
il o dall o e s pliizad jLastl a (Management Science) 3515Y1 e
il oJlel 8 ls)) oWl KA U Ll sy o) 20t dualadl il 131
AaS 7315l Lghi g2 dy JSLill el J gl 5 Loty Bslan V15 (. aliadl
:L}HE & r_,l...H ada
el GOl e S0 e Lo o Statistics LaaY) Wle -1
SVl oeal ) (5 il il LS, slas Y1 (L dlasdl lelasenaYl

.l'Lwﬂ?'>” L_; Cnmanasall ) (Lh_;_@_,
S o LS G e oz A1 B3lam Y1 sl
Mg o5 UL s -

oo I s Il el Jann ) 23S 0 2 01 gl =

Sl iV bl ¢ ag I gl e g dl) i) gl 2o -
(oAl

ldeaYy bLS YT -



ALl 15,
gt 31 Sl
(LIS Lyl bl
L g ez Y

3 Sy Sl all 42 5 :Operations Research Sllaall & gous odo -2
el il e ] e il Gk 2zl 4SSy Ll A1 IS J
JS G i 830 e bt oo W AL O IS b el s e
x| o JSUdd dnsl ) J g ] Jne ) Al il 3 0
b Jo sl

o Sl &y o 50N (o Lt iy 1 gl el oy
s

.(Mathematical Programming) L0 J| iz JI -

.(Network Analysis) oot |LI< -

.(Transportation Problem) |&Jl Uslis =

.(Queuing Models) 3 yi.all (;31:‘ -

(Inventory Models) 0 g j5=l1 315 =

Gl ) ol n sl 1531 ol 2 bl ol -3
ol e sl N Guds Lo S A e 1 A IR (3 daglly Alall il
sl d 3 panainall g il U 2 5 dpslas & syl
QWIS a5l N) e L) G ey 1 sl I aesl ol e

.(Powers or Exponentiation) W%‘i -



3 G| &2 I

(Logarithm) |z L& U1 -

sl -

Ll gl -

iy e oY ol 13 4y i —

.(Limits) <sLlgdl -

gl G ezal) Jloast =

.(Differentiation) &Ll -

Sl = el U —dazy Lo 1 =2 Y D) sl I J1yudt -

oty ke DI (g ially pedaall clilgdl -

il Lo | Dslns

Ay LY Z e Yl -

Lelulall) eoloust A1 -

.(Determinates) <oladll =

(Matrixes) <l paall —

RO

Aacall alae N (g 3§ gust -

(Integration) Le\Sl =

L N 3 L T o L
SEP RS S Sy Y S PO Ry | B S B UV PSR PYY o[ P E
=l 1Al PJ‘"H L:fﬂ el Jle 3300 r,J.p PPREE L_,,'Jll Slanasal
(MI8) iy yla Y1 oo yhall ot LAQS y (Decision Support System) il ll
Lo Sy 431 SLSLIN o] (Management Information System)



o ol Ll g 5de e glas s Se ) el 4 5 Lehl2 g Lpinas s
el die el Al

s DU G 8N ol L oty 158U sl ) 25
QSB+, Cplex, IP, Lindoy ibaYl ol i dal) Excel, SAS, sPSS: LIS
0 e 5001 e 3 aa sl Lo g SIS coldanll & oy Sl ke
s _n& s MS Office Je dolall olidall

hiiay il s ol sV il e (3 potilly U 05 L
plsualS (internet) <o Y1 o Jaladl & e aladl y ol 2Ll § ol 300
] 3yl s (WWW) 45 55Tl A pltsznsd 5 (Email) g ASTY1 a4y )
Gy ledd] 2 Y Lo e 25y oS AL Lol & el olmiiall
e Hes B3l g pplaa

ioly J iz i
Mathematical Programming
frs pledl e J) sl 2 ) ks
Linear Programming (LP) k| iz JI -1
Mathematical &5 JI i Jl ol o al e i bl L2 I psas
35l ald L2y plasza Y1 Olena) debaall skl (3 Uikss La =515 Programming
Loy A1 lall oo S e 30 5L e 53 502 5 gy SIS J5
JE o LIS 5 o151y Jall oy el i s ST o] s pncas
] Al S p 0B Sy Dl ST 0 J] ] Gl 10 Bime ol
L b Sl 555 IS aty oo BNV S| ) Lplamie w352



5 G| &2 I

q_m The Simplex Method _pSanJl i3, b ru.-:.:_..‘i OLS A3y isy dalss
sty aals 3 Uas 13T bt mali gl i ¢ 1947 ple G. Dantzig - 5515 La, 4b
LIV Sl Sla VI3 e del s o WL Ll Solidasll
& g Sl ol 0 0555 grall o Sy Sy - 35 el

_,1,51@1,@-.«&,5::_,;.1}1_,4»s.su&.g_,;.z_gga;-l.tc.u,gmihp.w__,
(ol el b s Y 1550 0TS dast syl a3 pots 43
Goal Programming (GP) JlaaYl ig , -2

Gy Gds JS (e emy e e STag 1 el e 3
bl il ke Lo (6 4% Goal Constraint bl Ads 5 jas dslas 3 pue
R e LT d Al b els (2 Deviation Variables
L ylsl Jolnsr g S ST Jolnn 5 (S clgd 0y L1 b ) oY)
I (goms 033 A Sy ) )l dnza Joiadd B 3 oSny Priority Factor
Loy dmy I3y Sl iy o plasznly SN ol fo- 02y Bl
YT Melae Hlze VI 3l o
Integer Programming (IP) dowowall i JI -3

Moo oo Tkl 11 ke 5 0555 &5 Bl SIS
G533 e Ui Lol 2 ol o Ul o 241SS 31 2 01 Sl e
slacel 8585 01 J saall o pud Dbl 0dn 2o 3 61 . dlazn V1 Bl 5 Glall
DR PR S I B R [N KPR AN S JPPRE JCR IR
0 555 O bl e ek Bl I ) o) T Unelits] o pllall ole 5 210
g il e ST O (g 5,1 Sy s 8y S5 g (3 oy 2L sel]
el iy 113 Ol e f 55 iy Boemenal)



s 355 g:!1 (s* General Integer Programmingdsla)l dm>all iz JI
Binary Integer L5l doeea Il A2 I doeens 5 0o (8 Lgad 51AN ol i
Ay sl i Ll 5l 1 ol ine b 0,85 Of Ky A1 4 5 Programming
oo hde e (552 ANy Mixed Integer Programming dalosdl dowoviall i I
il il e pam O oDy & e Sy Gomna Il il ld ol el
Transportation  }&Jl ASi s |t Lelow Aol 3 by ol [Sia W dovoeall
S G, Db piins LIS Assignment Problem (padl! 41505 5 Problem
Cutting Method adaill 33, b plususl o Sl J2 dovmena ] el oI
s Ll 3 dalf ol ms 5 .Branch And Bound Method 4| g g AN iR b s
A Ol aae sl :Q:jl@iﬁ&;al)ﬂlwl‘,ﬁlam
Non-Linear Programming (NLP) Ll | .2 iz JI -4

$5300 G OB (o 2T T BN Lolis @313] o b gralidl simas
AN iz 0 Lo J paml] Joll Dl plidiialy alo- Sy g Ll 2
Lagrange Multipliers pui| Y Slis s plasealy Sudl dls aid 5 N
Ss50sS by B plasauly oVobas ) yeo (§ LISCA s ol SIS 1] 2l
wlylze 3 pee 3 LASCAL 5 43 c,slsn:mlc:;i_,a‘? <ilaelae y Khun Tucker
Quadratic Programming (QP) Lay Al i ()l -5

B AASCA s il g n 55 pe (3 DB DI 0,55 48l o e 4
o Bl st 2310 o Rl 2 1 e Rolst Ul g Bt 3 40
830§ Laiod) (n a1 AL Jroy 5 2 onl i e ST Dl Lgd 0 4SS
8o J idaindl 08 L e m (318 LA ey Y16 A5 Ak



7 G| &2 I

it ) Sl iy o I sdn (3 k) (3 Redsedl Gl a5
! Y olielas plisaul Lo dazai a5 Wolfe's Simplex Methods For QP
oSl 2 b JBLEYL S50, by 2
Stochastic Programming (SP) : 4|z 4] L3 g2l d22_JI -6

ol 2 g e STl B3 sy oy i gl e 1
iz dlid b ol &y ol GBI ey =l A8 gl o s plislly
1 ad el oo @l A& oo Chance Continues Programming 5..all 431y
legetS ST LA a1 G5l oF UKL s ol e a0l ol e Balns 3 b
s Al Ol ) 5 013 L3l ple Ol S
Dynamic Programming (DP) L.5.Lu ) &2 JI -7

3 pardl lndng Qilazs Jpl> ] oo 531 g2 Ml 0555 Lasie g
e Sl sda LIsel on Gudl Dls e o ,all O 80 5 Ldlaze 5 5_pie o b

LebasT dalesdi ol 2l
idad|is J_-.H
Linear Programming
iad) i2 pll dard

lea . pdeald a5 r-*T Atadt Jle Va0 @ 2N 10 BE ey

s Slual U d o U Pl side e bty Slastl e 5 5ke 0,5 ls 1A
3V e g s a3 Y et ) T 055 05 GluaY e
Ol V¢ oI e LY oo tLgadans o o A1 bV o A2V g
e 12V e .38 20 o (3 A1 e L2YT o L g oSl st (§ gms



L (FY PR PR [CTRE SN P - P (RO |
e 100 e ) S Lal 1 1 0 U lall s e 162V
Leaad o lall (GlaalI Dot ddsel Jf (o558 A ol sl jan
AU Lol 2 laally pluas OF ooy Ltk peal 1 (S L (dima
(Maximization) or (Minimization) z = icj xf
Subject to: "

Ya, X, =2 b for i=12,u, m
i=1

X, 20 for J=12,, B

Sl i selas 5l e s s S s Legi 1 Z
Lgad B ma sl Al ol X
RCT PO S N NP | {EJ,I}UH:-:CJ_
Ay e 3le 05555 Sl il SBelas
B350 0555 Al 3l e # 1D,
23 s polie M e 0 5 5 I prall I OF Lol 5
Decision variables and parameters &) 2 5kl 51 Al ol ize —1
JHIasag Gy all e Slasl o el e ol el iy o S s
Ldlez ot oo Lo ] ol wbasdl i e )2 dowa 80 )Y a2
L;_ﬁ.atﬁ‘ﬂbglémn;,_‘L&L;;__J,J.mmwu.:__._xiﬁc;au%
Lecke ely A1 31801 By ,all SlaSTl oo el gy o3 o SCad ol 5 310 5T et 20
REEPRECI(F WA I RPN S (PO PG PEC R IR PR EPE)



9 G| &2 I

Constraints 5 g.2)| =2

33 3 s pam s gl Ol o3 ad Il Slsasll J1F 4y
Feasible Values £l J | ol Toms 03

Object function b4dl 1> =3

S LA Bote 4] ey (1 bl Bols gd o A1 DI g
eI ey gy AN it A 235001 Bld e endl o2
ol bl A dad il Sl ol e o8 5ad Lot (Optimal Solution)
b @y Sy Sl Jas i o oY1 insS o and b OIS
ikl gl Gy 0yl ad gy W s A i LG S

e3P s N sl ey U Jay V1382 p 45 1
Bl C.al az Lz (U1 (ol 5 51500 5 4l o a...a-ﬁd,un Jsdd| . L)
Al ol gy & gllall i gl s g el e 301

Bl g Bl g =LY L | alds= I
et J..ﬂj;w an :':!, :} + 55 gl
300 10 15 (52 3) i
110 5 2.5 (o dela) Joe
4 3 (Jb s o] Bl

Llic.ujlE;L_r_}]i.:-"ﬁr_g'l.uu@~|Jﬂ|ifrj)u1#-hjlﬁﬁtﬁﬁ1guﬁf_j
Y e S8 5 ST



el a3 e 10

J& ol gl
Formulation Lol , U2l L2Los -1
g lall ol SN se (1) L] ooy bl Y yUbll sue 01 5 2k
(0) L)
Objective function 34l Als 22le
O gt Sl s 0 S8 o Lol () o 1 lamd y2 581 Of S
ke g ) O oy «DMax) a5 1Lzt (Maximization) xS 85
s (8 Bl ls B8 sl gl B gl sy Ly e oLl Sl Wl e e
: LS &S5 AL
Max. 3t + 4c
1Y (65 0 gy Ll a8 (2) S0 500 S D 5 OF Sy
Max. z=3t+dc
Constraints 3 g2l i&l0

Lol GLEYI+ Y slall pinad desseall GLEsYI it ud @
oA\ A O A W 2Tl e 5 Y O gy isas ol SO pinal
QWIS 058 eI e el LasT
15t + 10e= 300
Jeoall Sleln + Y 5Ll vl Lot ol ilelin t faall a5 @
0] g .38l 2Ll leldl (s Y O gt ool SU1 pina) Bzl
251+ 5¢= 110
i.?“ Sl s Y &f &o> : nonenegative constraints il pde A3 @

10l aall e Y Ol & Lo a3 s 0T g s CILIL Y40

i Ala 0485 Sul D 0 2T e ol o CaISE (Laad) Y oy 535 201 0T s a4 (1)
(Min.) T jlazs! ] (Minimization)



11 i 22 1)

t,c=0

Ulagt, o gl a5 (i ) 2l Jl d L U2l 2o
1Y a2l 2L USCall 2ol O A lagar SN Ao lh 5yl o)

Max. z=3t+dc

subject to

15t + 10e= 300

25t+5¢<110
t,c=0

The Graphical Solution Methods jLJ! |41 3% b —2

L oS0 UK e (6 Y1 Gl oy bl 8 BLJ1 1 23 b
30 S (e D) Ja B it 0 055 A JSLEL o (fo 5 patin ]
Jill s E; Ji

2035 g 31 e M 10 (Feasible solution) o, Sl J -1 JLgt o )
s Jtas ;Y Yyl sue Jtay 5 gloedl adon dol L cpdalaze ((phast)
JS o a5 oSl eV adl e L5 Y Sl g ) 5 g% IS s ool S
g st K2 Lo Gudl Al SIS A3 S s g e

(1) il
50
48

25+ 5c =110
T=20,c=0, z=20x3+0=60

The most attractive cormer
T=B8,c=18, 7=0x3+4x18=96

T=0,.=22, z=0+22n41=88

o~ 15t+10c=300




el a3 e 12

The most attractive corner Lli> 4 !} rJ;‘:.;:-i NP

e STy Sl I dalane J s e (6T G s Of dazs 35 2
s NI (z=3tre) Ll Uslad) Ltk A1 58l (ot a 38 21 Colo
z__s1.s:,_u;_$§‘_§it_,a_,a_d_lsi,.d,,u5;gg1[._..)51¢.JJ;J;L.MC$J¢.@J
L g Wl 5 01 Ginall o ST i g a8 o 0 8310 o JI W) s 61
J bl it (§ iy D gy 493 e LS Lo ol B el Gz = 24
o5 pbliny 8 3 oLl ) 2 abli Sudl Al Jas aads U5 day el
LoV e I LAY U] Gudl Al Jas 8 s 3.6 2l § gl S
AT s o pgne A AR Uls Bt (g5l pe S0 5 Giall i o Se)
o2l 5 sy J2aY1 3 pgl5 o gl I o g 2N I gl 3 21
.(The most attractive corner) iu3l=

A Sl aze o Udans 1 o Gldor &1 odael 2 J2aY1 JH1 6 500
2% w18 3 o oS 2 Wbl el o U210 ) el feaY)
oo 33 185 Y Uall e Sl 8 ] e Y1 1 0] (gl s G Y lall
V, 56=18X4+8X3 o Sabl DI 2 Laely . ol S

bl a1 & 0] o 1ndlyy tedl Jou JraY) 1 00
3l B pme ey Ll 4 Dbl Lt LSy Lol cile iy G|yl
I 5 el 0 el ol oy Y Ul g gl ST oy a3

15t + 10e< 300 (1)
25t+5¢<110(2)

OS gldl Obs ¥ dalaald Ll g (2-) G ALl L3 slall o iy
I o8 s laeTy =18 O o slan (6T s pally s t=8 4y 10 =80
Fh’l._r_.;%gﬂh_hi.“



13 il 22

ihiliz M Sladliis b

The Simplex Method in Linear Programming
ele 3 LW ALl w2l day (George Dantzing) Jadl 28, lall ol 3k
a3 old)s e sdl ikl L2 1 JSUs Jo- (B30 38 b 8y 21947

A g 5 S ST o 08 5 panaST iy O ey o (L)
(o V1A _2) bt oo L JUL o J slowie W oSadl 2 o i
L] sl ol ST sbe OF s 81 S 6 sty 6 et oSoandl 2 oy
o Ul delw ol () oa Ll L] sl A oY sl e 5 (e) o

Julls
Max. z=73t + 4c
subject to:
15t + 10c = 300
251+ 5¢=110
t,cz0
gl Gl g
cpo bkl g5y C'-'Jﬁ L pllall lus Wl sis
300 10 15 (o) i
110 5 2.5 (Jor dole) fas
4 3 (b i ik gl

Slack Variables 1.a5Ld| & nidl
G o 5l & pal by Ll o oSl 43, oy USELS 3 ks
SN e 4o 5] O all Al g . Jas Slel g Gt n B o 1
S LB LSl oy el il (0) L] o U Y Ul e (0



el a3 e 14

&1 (51 .(Slack Variables) La5Lall ol Jamdl colelan fpo s okl - 32061 31
JUIS Ll ol k| Bl g Byl 5 a3 50l v OF el 0
At 20l = (el pisanll b A LaS + sl Gtk LS
A oleldlsae = (L&) Leasedl e Sleldl sde + Latsedl Sleldl sae

Ge0s G1) 50 0 (Qastal)) pascndl e ot 2aSI G5, W 5 50
LS OV 5 Sy 350801 OB (52) 30 0 (RSN Leddezad | e el s
gy

15t+ 10c +(s1)= 300
251+ 5¢c+(52)=110

r.xs.‘:.._u_,_ua-._,rmﬂinmu‘h@@dﬂyaﬁﬂmihwu
U ygnd 38 3V nnd o iz Ll S L g5 el 5515 0y
Lslasil s s 2 pgud 58 G el o 0 Voo & gl 515 13 o Ll

S s e eSS 1)
o8 JKE § Lhad | USH) 25

Lol ol eall Jtaly sl b JS G Ll Ll | USaL g 03
gV Gl Ll | USeli s Lo

Max 7= 3t + dc + (0)s] + (0)s2
subject to:

15t + 10c +H1)s1+0)s2 = 300
251+ 5c+ (0)sl+H1)s2=110
tesls220

Ol A ddl [uSiadd & i Mlalnas bl Al (3 o gb Laslil) o el eln
f_:_,:._,gw_!a_éc,ﬂ_,{;}u.nub_,h@;u&m;‘ﬂL.m.—...ﬂf:_ﬂ_,li
e S8 TV Ll o3y i 5 5,801 3 2| il Cne 55352
Jemas s Tyliol ST el L yo 0455 O g sl ol il 0 L



15 il 22

Le 2T s o 0t e szl SUT alime CILIL Lo o5 OY 6CILIL Lo g 5
e Jerians g e

b o dhaid | U2l Jo

LT i o g5 6 13 ¢ty SN bt il s OY1 80y Y
st Ll ild o ylos LY UKl Lo oS Vg 0l n Yol ol e
.J._.nu_lurj‘_“j;,_diuqhdﬂis_,

15 t+ 10¢ +(1)s1+(0)s2 = 300
2.5 t+ 5¢ + (0)s1+(1)s2 = 110

SNalallsie oo (ol ) Laldlsae 515 Lo 2o & o 2o
1 ol el Lozl o5 51 81 gt Yslall ads |4 il

The variable mix || bl

(sl s &) 51 Bad ) i il e (6 2o O g il o 8
Lo J£ 0l Al ol ol e gl e 2 0T g ol il
ol A2l Bl o3 s s s Lo J gl o Sl oda 03y Jou) Jadsey
s AN

R il J A s Sl YL o e 5 JU )
el o I el YU e s S (33520 s 2N il
e S A o S (6 W aSs lge IS e sast |



el a3 Y0 e 16

25t+5c <110

T=20,c=0, z=20x3+0=60

The most attractive corner
T=8,c=18, z=8x3+4x18=96

T=0,c=22, z=0+22x4=88

15t+10c=300

JH bl pludl

g B A J s s i(Infeasible Solution) &Sall né J yldkf =1
el ) ety o) L o 1 b Lm0 s 25l b Gl
(AB.CD) JS&l )l

L ot Al ddall LG a2 o2y (Feasible Solution) £l J | -2
AABCD) LIS

05 A bl s 1(Basic Feasible Solution) &5kl duwluYl J yld-f =3
D daz)l LIS 5 € By Azl a ol (Sl JHI L5 Lo



17

Je (:E: g—zﬂ bl JT ddaiJl ol :(Optimal Solution) L}:,«SH LJ._;LI. —4

HEREPIN

DI Lad ool 32 ) (355 A1y LKl Ll I o3l ST Ll 5

Ny
ol ‘,ﬁ.i:ll ol -
o s " =
z 52 sl € t 28 Senetd) L daalls 3
(non=mix ( aall | (variable 3,
, mix}
variable)
0 110 | 300 0 0 L, ¢ sl, 52 A
58 0 80 22 0 t,s2 ¢, sl B
a0 60 0 0 20 | 1,82 C
96 0 0 18 8 sl, s2 L D
Infeasible
Og_‘ e 0 60— | o 44 c,s2 t,sl E
Infeasible
CJS": e 40— 0 30 ] t,sl ¢, 52 F
H(B) &yl pd ol

Lk 1S 3 5l (ol dslall (3 s el 10, 520 =23
15 (0) + 10 (22) +{1)s1+(0)s2 = 300
2.5 (0)+ 5 (22)+ (0)s1+(0)s2=110
=22 , 51=300-220=80, z=4x22=88

WHFLEI_&J}J!MM;JHLJJJJ#LDLC «B (A L;.1__-,;J||.E.1i
> 5ol il ey LS ol ) (§ Al SLeS Jans LY S (infasible)
Tis ke s bl ol g dadt (385 502 Jandly ol oy 2l 2000 O

sl n GLN 1 8y by g poSleandl o ol glast T ]y oSanl



el a3 e 18

OY Bl USCELN o azonn Ln ab oy it o (5% 1 JSLAN Jgul
Sl Ty b o5 s 5

ST s (gl a1 G o3 2l I gl 5 Ul g 1 et s Y 130
S

J o Of et ) STy b ik (g 5F Lasday oo A1 AUSCEL
Mo e Lglor OLSI S5 5 pll sy o (ST Ly ) ot Sl JaY)
Sl il o o8 b L Sy S dl 88 ) S 22L1 45, L
e o 7S
The Simplex Method  Jdl 3 oSloadl 13, b plusee]

i (1)1 i Lgd N1 408 0485 A1 &gl I eslhoandl 4y o Ty
sl ol o " ALK " o iie 0555 Lo (5] 1l
A e 1S 3 LSe o odaely Gl Dl ol (5 5 sl 5 ) S I3 g
Lol oLV i g1 ) J e 1 oy I3 O Y1 05 Jotony Lo
(J40

The Simplex Method _Slaudl i3 oy |21 ol glast

Formulate the linear programiad| A2l isls -1
et SV e ) ol | Dl y Lastall ol x| BLS| dny

t b S o UL 2ol 0,85 ol slzay (e a1

z=3t+4c+(0)s] +(0)s2
15t+ 10 ¢ H{1)s1+(0)s2 =300
25t+5c+(0)sl+H1)s2=110



19

HEREPIN

¥l 15 48 S e 045 Ll o BB L ASall 2e e ) el
Sl (et 0B) SV Dol AL ol U aa)) Gadl Al ol
il 5 gall by & id 5 sl ediny . (Jandl 48) LW Dol AL ol
L reSdeandl J g el o Lgde el 21 (The Canonical Form)
el Ml (g sl alabes L bkl | aze s dslas JS 0 o

.(s81,82)

bl Al 3 gra bl gl Vg Jakh sy sles 3 gy ol ize JSO)
The initial simplex tableau Szl Sandl J g <y =2

W

2o gl Loy
o ,7‘“' 3 4 o]0 3 pat
unit profit
il ]
i exchange ratio
(] c |s1]s2 e PEETT
Ll ol
0 3l 15 10 1 0 300 =300+-10=30
0 32 2.5 5 0 1 110 =]110+5=22"*
unit sacrifice . . .. =, 3
et I I “h
row Aellliasgliisg [0 [0 Jo]ofol Ry,
Improvement 2] s J S 3 *4 0 0




el a3 e 20

Jroloe 3 s X 3ol ) 3o ) oy 5= 5| ) ko ) s O, ol e
QU 080 golal b pie ST imeniall 5 O A ¢ il

t c sl 82
0x 15 0x=10 0x 1 00

0=2.5 0x5 0x0 01

ol ko ) Bl 0 0 0 0

! (3l SY aales N il izald B gl B gl e 5 Of B

Jitew Lol Lo Juy sy . leo (g 5ls Ll Lol ity il ot OB
() Gt i gl Wl 15 6 2 e

sgawi_'r—5-&..:-1‘,.”ibﬂl@;=3biﬂ!5.&;—‘,}1wbg¢u-ﬁ$

NRENN TN |
unit profits et gl s | Lo 5 3 4 0 0
ol 2 dmna (=) 0 0 0 0
sde-] I 3 )l S (=) Improvement row 3 4 0 0

E.Ju”"’ J:'-U.“J:i:“ .ﬂ.&!
et ST OT s ol Jsd ) n sl B M s ) el
t QW ggd Jo s pandl O3 LA 4 gy il J gy O 555 dmSs

[




21 il 22

>gandl Salne fo Sl 5 yos 025 Db o3 06 (Cinall) g1 il ot

J=dl
15 10 1 0 300 300+30=10
2.5 5 0 1 110 =110+5=22%
1@5(22}*1‘%yﬁmbdiigﬁqﬂh@ i_,.-hG.J'L'J-II ekl O 43
52 2.5 5 0 1 110 =110+5=22%

Ay e J gl ey

t QWIS O S Bl ol il Y slee OB dydor gt 5L
151+ 10 ¢ H1)s1+(0)s2 =300
25t+5 ¢+ (0)s1+(1)s2= 110 (z k1 sl

& Jolan O] ooy L3N slall s Wik 52 98 -5l € ga J ) el Ol e
sl oy (g1 s 15 0485 O 2 (8 i) Jondl Dsladl (3
QU5 e 230

0.5t+1 ¢+ (0)s1:+(1/5)82 = 22 (Ao nacll)
3555522 (g sloetan e O3 Tjlio] (g 5L s2 SIS 5 thad omad 5 13] il 2L
e S ol s lall

15t+ 10 ¢ +H1) s1+0)s2 =300
0.5t+ 1 ¢+ (0)s1+1/5)s2 =22 (Lo [,ik:JI iall)

3350 OB (GHBYI e G o Bhlan o s ¥ (1) B T il il dhatan o k5 13](2)
e e Asiall



el a3 e 22

‘j 10 5 (EJL.:.I”A...;.JUH _;_\....L'll i=5 c:h.a...“ J.....:-',H ,;__;_,L.....lcd...»].u Ol =y
el g Wlsly 10- 3 Gl (caal)) dslall o o 6 «J s (inall) il

(S 1o (55l Sslall s s 0585 (€) G S e O <Y

15t+ 10 ¢ +H1)s1+{0)s2 =300
=5t=10c=(0)s1-(2)s2 =-220

10 t+ 0 ¢ +(1)s1-(2)s2 = 80
Qi o JS 3 1y (L] -0 Lasld)l £aST1) 51 e ga Ayl | Canall lds

A a2 Ol gles (nonmix variables) {L}J-l L_; Al e ol pacdi LR 5) 152 Ladee

0t+0 c+(1)s1=(0)s2 = 80
s1=80

Al 3 s 5 5 5lmy ]
15 t+ 10 ¢ +{1)s1+(0)s2 = 300
s pé Mane Ctdl e 5L 80 O 10 Lad COIS y 0=22 Lad SIS 13)

ks RERTREC Y-
10+ 0¢+H1)s1-(2)s2 =80
D5t+1c+{0s1+{1/5)s2 =22
u'ﬂ' u—ﬂ?mjl J ok i-Li.!
bl it Jl s, |
- - 3 4 0 0 3 s
s unit profit exche}ng;e
Rrmrlae 1 2 o el t C | sl 2 | ratio
il S : _ J+ PEERI
[ Exchange coefficient Solution
bl il values
0 sl 10 |01 -2 80 B#
4 ¢ 2 (1] 0] 15 22 44
unit
sacrifice  MellideJliseas | 2 | 4 | 0| 45 | 88 |Jm
row
Improve g St JlwS | 1% | 0 | 0 | 455




23 il ig ol
() I Sl gt ol
ddom gl oy
unit profit
Z LalY b il i) t c sl g2 exchange
la 4 l-}:l"II ratio
Y Exchange cocfficient Soluti
MENTA R P 2 pacll [ xchange coefficien ] Ea}ﬁ::;n _‘,:.’_..A...!ll e
3 t 1 0 g | 02 8
4 c 0 1 | =120 ) 30 18
sacrifice 3 4 10 L0 | 96
row Bkl JJI ;}L-‘Ll
e dtr Yl
id gl S olis
Improve ERESY| P .
mernt 0 0 =0.1 .6 R A REE
row HEP ‘,Jl -
B3lg S ymd OB
Sl 1 e LY

0=1/2-1/2(1)

1=1-1/2(0)

=1/2=0- ¥(1/10)
0.45= 1/5-1/2(-2)
18=22a1/2(8)

10 do _polall motr dondy I Y1 il oolis Lo oo ] o dall o

fh s gUlciall ol o blas|S

(59D gk Cinall § i) paiall X

-

ol



el a3 e 24

Simplex tableau uSloondl J gl Ol &l s

ol s Lo bl Ul § oSl g Sl Ty b azas
ra il

Lol ol A a0 S8 alial JouS (0.0) Jiall s oy el Y1 -1
skl Gl e TS A

3 g3 AlSa] (Sudn Ay g Al Al § ol il o ales s -2
i g i gy 1 15) SR Wl § Led el L] aial) @o 3y ool b e
b1 damy 13] Ll a1 ) ) s 5 05 0455 i e e
A 5yt ) Jass g (Bntering Variable) Jot 1l el ya 053 sl

Ll O il aoT 0 as i JoH1 il s ad po 35 -3
(Departing Variable) z k| juaell ga (gwlan N1 picdl La 0,86 U 5 Sieadl )
b ikl ) s el Al o il 2036 Jf ol il ey o3
ALY

((2) 8k 4 JUsYI 3 Gudl sy ol el o3 Ol 4
Minimization izl Ui Lo T JLs

J_a.i.r.,:u__.ahﬁ_wmuawfutcsmﬁu@musﬁ
By S as s el 32N e U5 1,200,000 5l (3 8 s s hanl]
Ll Y1 s 1 LT 10% ety sl sy Yy 50 CST g1 3 e
Ol Iyttt Jandl s A ey 103N iy J ) 100 ST L oMl
Sl e e JUy 60,000 Y e byn s p 0T D2 Lo 3 bl yaik
ENEESNESCT VR PYR A TPUIR) (FF I £V [V R S T e



25 il 22

Al By I3 85t 250 gy Aleadl 3ol o &)l 30
bl sl S 25kl 035515 1S &l (dall e

Alandl 3JL5300.000 Y1 e jatieg O b 81 L] foendl 1in

plhadis 2l s Ol g 6 IS oy )l By oS g0 Ji3ell
Al Alaadl odn e N1 Laid ga faadl Ca OIS 13] uenll
ridad | USCall 2 Ls -1

x1 = g1 3 &l s i sae OF o

x2 = ! 3 4yl @l I sue OF 5 2k

i 0153 g Alanlly 8 pa e Sl 350 O Sy tAbI Al @
P S o2 a5l Gl

min 8x1 + 3x2
LSy a2 J N1l sl a1 oS 11N Jla] A3 o
VL 50 ST g1 ol 55 Of oy bl ol J1 e Y
e S o OF Sy il Vs 08 Aleall )l I, 100
30x1 + 100x2 = 1200 000
Vs e 25l 0585 OF g Gl 2 jlanal e 5lal A5 0
dag oo 406y g1 R 10 10% 42 o g1 sle O g . JU, 60.000 Y1 Le
by YL, 5=m%><su=rg_.-5'd iyl 5 U aslal Ol el
oy 4= 4% X mugn:i.,.-.!igia_d,h‘.:-#‘ﬂ ERENY)
P S e Al o U

Sx1+ 4x2 = 60 000
P VN (PR P (W ECH TR [ ST B [N ER RS



el a3 e 26

J8 Y O g e andl 35 el LaS31 O S Mandl 3 b oty 01 0y

:L_gTJL_-_; 300.000 e
100x2 = 300 000
A e sl
1x2 = 3 000
o S Tl 352 UL peals ) Bl 0,55 UL
min 8x1 + 3x2
subject to:

50x1 + 100x2 < 1200 000
Sx1 + 4x2 = 60 000

x2 =3 000

xl,x2=0

I el o2 5 UKL B ke Gty 66 oSl plutiily LA 4
St Al 0 () sl 5T o SV oo Gl e iy lSCand) J st
o e SV £ 5 Cslack variables) £aslall eol_uacdl Lk ool yluze J)
(surplus 8031 1 ol il BLBL ol slae J] ol | Al e (2) (g5l
(artificial variables) due\wall <l_sacd! 4 variables)

ighl 315 e s Ol Coned X223 00053 e A3 Lkie OIS 13
gl ] ads ey pa8 ine ] ad 5205 X2 =3 000 + 51 O 50 Loy e
BLs) Layl g 558l A5 [ (35 x2 - 51=3 000 (5] 4 ,LE] ok dms 5,5V
o gy sl e NI G LMl I (artificial variable) (o 5) golno e
o 8 55 Lagd 5 (max )it Dlm 3 Aot 1o 5 1S R _Jamy s (@) oo 301,
WYl ladl 3 f e 2 om U35 (min)_pheadl Dl (§ Ly
QU Sl e il O 45 S

x2 -5l +al=3 000



27 il 22

05 delnadly Laslal ol uadl Bla]y oYolae J] Ol | AL | g2ty
b |S eladl

min z= &x1 + 3x2 + 0s1 +0s2+ 053 + Ma2+ Ma3
5.1

Sx1 + 10x2 + 151 + 032+ 0s3 +0a2+ 0a3=120 000
Sxl + dx2 + 0s1 - 1524 083 + 1a2+ 0a3 = 60 000
Ox1 + 1x2 + 081 + 0s2- 153 + 0a2+ 1a3 = 3000

ZM‘J}M;}WJ—Z

T
s |3 |olo|o|m|[m| ssme
CRESA
AR P F.‘H x1f x2| sl | s2] s3[a2]| a3 J—'“ mfﬂhgggﬂ
unit - s
ot 4__.-1_.-‘5'1 J
sl
<l pacll
LY
0 sl spw| 1 fofo]ofof 2000 | 2900
M a2 shaloft-]ofr|of sooo | %004
M a3 ot Jofof-tfofr] s000 | 300
—
unit . s . 0 s
; il A Jim | [
sacrifice Msfns | o M| v || M| gzo00m | | =
FOW a-.l:l-l_,.l“ i g
Improve =i e Jlos =3
et sMEf oyl O [ MM |00

I e




el a3 e 28

Y EPPNINED JsY1 ciall supad | eeladl olud

Bl dpadl x Ll s gaadl 3 5 5l J-.a.'-.r.”}—r._r..l.ﬁ| il =0adl anall
(o @

5 -10(0)=5

10-10{1)=0

1-10(0)=1
0-10(0)=0, 0-10(-1)=10,0-10(0)=0, 0-10(1)=-10, 120 000-10(3000)=90 000

16 AN O paall Ll 1S

S 1 IS 1210 0 M M s
unit SJ,.;-I.‘,]I x2] sl| s2| s3] a2| a3 l__|..-LI. Ex:l::ﬂg
cost S na
el
0 oj1|f o) o -0 0000 18000
M a2 5Qojoq - 411 4= 4R000 Se00
3 x2jJofj1jo] o110 1 3000 | 3000/0=0 e
oo
Unit sacrifice 51 )| iowas [M] 3| O | M| & [M[| -] Lesyl Pl
row ) M M bk
ERN] -3 31 T
48000M
+9000
Improvement ;. JJ| si&JOO0| M -l O] +5
row ’ 5 4M M-3
CRES NN B +3

Ll il B Lol g il




29 Rl )
:[__LL:J'I J g Jl s o~
. e
gl | ololo| M| M| sse
;J_?-H)“
unit cost
bl Dls PN 8 il exchange
LY ratio
x1 si|s2|s3| a2 | a3 | JH Jias
il il i
| =
0 51 0 11 6| 1- 6- | 42000 7000
x1 1 0 |-15| 45| 15 | 45 | 9600 1200
x2 0 0 0 |-l ] 1 3000 -3000
Lo ey
unit
sacrifice e 8 0 |-85)34] 85 | 3.4 | AL
row R 85800
< 3.4-
Improvem - . M- M+
erEt FOWw "J}-?J l' 0 0] 8/5 B/S 34
ERES N |

4/5(-1)=0

il Gillae dad fol gy I il

QIS oo 3dp] 3l O ol
=4/5(1/6)==0.1333 , -1/5-4/5(1/6)==0.333 , 4/5-4/5(1)=0, 1/5-4/3(-1/6)=0.33, -4/5-0

O0~(-1)(1/6)=0.16667, (~(-1)(-1/6)==0.1667, 14-1)(-1)=0, 3000-(-1)(7000)=10000




.._I.....-'L-l-'l rLL'i"-.'.T..nHJ EJH:}J'I r.J.ﬁ'

30

P J s = sludh | oalall Gl Ay

S 1 2S5
ot g3 o 0 o] M M| eme | 0
unit cost

PRSTPEL excha
o nge
HIRI ratio
x1 ] x2] sl 52 33 a2 a3 ‘_}.i-1
el e
PR el
0 53 ololws | we |1 -6 |-1] 7000
8 xl 1|o|-133] -33 |o| 33 |o] 4000
3 x2 o |1 |-167| .67 o] =167 | 0 | 10000
. . i.L"-_,.“ -' - Jth-tﬂ
unit sacrifice g |3 |0s6|-2165]0] 2139 |o|.
oW i
Bl J_ll -
(2000
HEESEY| U
l“lprf::me“‘ ol o]loss 216500 [M2.139|M
| _,JI

[0 0 G U i 0 0 55 i) S O e e b 390 |

*,u.m eaujgl § Bl gurd

Sensitivity Analysis in Linear Programming
LI Lgllaay bt Ul o g ool plaizialy JeaN1
JEATIE (RO MW PEAE I ENEA P HES PENEV ERESN FPPP A
O elall s (8 s ol el (ol Sy La by > gl el i o
Sl el 188 pal s g o] ol 1] 2T T 3 s 555 ol (30
53k OF ekl 2 15 S0 Sl ppny Y1 Lo coMalally collaall 3




31 il 22

gl o Shandl 85 o) LYy o el Lis ol il ada 3T Ol i)
3 bl ) LIS daged S g (Sensitivity Analysis) daslohl Ll O
el & 5l (Coefficients) oSalall G dlarddl ol il odn 305 i jae
O gl e 85 Malall o 3 i) BEWN YT ) b By 21
Ay by owdly Sl ) Y1 Jold el il § ndl puts

A5 g St s Jadh =3 gl K 925 VT 5T Jal as s Y1 Hs
o A gt i G S 3 Bl 3 gl a8 (k] 8 ey o3¢
s A e el J )
el gl el dalid) AL -1

Sensitivity Analysis for Right-hand-side Values
o2 ) ALt Jaey VIS 2 AUt Lozl W el e 1 JrY
W il wleldl s J) ol e & 21 | sae el i o
2l LS 13) b § 2T Joell g OF S0y 130y AL eia e J1300
s a5 e Ll OB Uy iy Y 5 Ja Y J1 Ol Uy
Ol gt s S BLarT LIS B0 2 51 301 iy 5 el 351 k1 s £paS (3 i)
(ST (CHENCSE RO 1) CAR USRI (00 (0 PO | -
LI ) bl s T ) il eda (9935 01 3o " g1 G "
.""Variables mix"
i O g B etk e Lo ) 5] Lgsils] Sl 2aTl e 5l
51" Chd| e (Slack variable) deddndl o2 40501 )
Dodsadl ot LS O pasidl b cotd | RS s1 ooy 13
Y U e Lol el i JLI g i ol Sl N U Jd



el a3 e 32

it oda (6355 01 05y et o] 8 (ke 5l (61 ] ol ST
Ll oI Jigedl i (61 § (Variables mix) A JUbt Ll J bl 3 ol o
3 i Jf sl edn (6355 01 0 gy ot e a8l 5315 ey LS
(Variables mix) &JUk1 el J

= Bt A5 0P eSleandl g ) JoHs g inaS'sl jlzely
pdzodl il oLkl (Exchange Coefficient) pacll fales jaseis .4l
gt ol Lo S5 5 (aSlal) S st Jf il el Jpaseandl né g
lay Bl g b g s1 333y ST & sUall e €0.10) (T (1710) oy Loz O
A OV sy o S Jos 10 (0.05) G1 (-120) Jond L] iy Sl Jany
Joond et s ¥ (g1 510 5 (S 0.05) gse 515 pas 3 (g
1 oYL O s ¥ Wl e akiezes gl 3 L " Ul
bl e L 180 J] oY 5l 8 Jlads Jo s Sy ailh Y 5l 8 o it
J ediandl i LSl codis ) Ledsains n (80=10% 8 =(0.10) + 8 (1)
ptsiadl b il e aS B o 4T U5 ne O3 1 I 80 oy
Sl e oo SV Lo put norns a3 & gLl oy of N 5o Jadd
e L J 80 LT 13 805 o 0V1 o ezl LaSOl e 23 58]
e Lol J5n - 180 e ol 5 Y sllall e o] ez o) LS Y
o S

ST St o ) a5 el 13] Jaaenns (3L Ll 3
§ Loty ool S5 Y 5Ll s 38201 flamy ot o sy 5 0f 8 o
et e a0 Lo J pead] sl b ot Ele Y B Ble a td sl




33 il 22

e il o " e (At e J pad | 51" el il O Lo il
"R s i s sl e A ISl ol L Il s
" e 2l Sy Sl W S S Y T s ol 02
LaSU By oF 13] pall e g8

bl QLS 13] mSalls 0 3-S5 Exchange coefficient” il falas ks
O &8 21 0T L a2 517 Gt e sl il Jalns o giie Jot |l
(-0.05) elas| (51" oo S (s (0.05) IS 3 W 5lall 10 (0.10) Lo J |
S

L_gﬁxﬁﬁqﬂqyiﬁ_{aiam}h;;13__I1Jsa¢uj.1
0B 5T OISy 1 V1 e 3360 =20 X 18 sl | ptsezall e o2
300 e 5305 215V 1 (o 213360 > 3] oy 35 01 5 o1 YT e Ll 20T
5 8 Al Jhaza ad e 15 660 = 300+360 = pud| LaSIl a5 LY
(g2 5 A i e ot G305 T LT Jows a S5Vl
o S ] b pe JEl g 21 B e ol STl s 5 pte

o Y i 201 J 8 Olas VI e do il STl sl Lol
ol i s s L oy 0 O 4S5 ool S5 Y5l

220= 80 = 300 : _jsY! ad|

660 =360 +300 = LY 4|

(660 = 220) oy !
Iyl e (65 OIS Lo Ty



..I.....-LH fl']‘;;‘:'“1.’ 3J1JTJ1 Iglﬁ'

34

ik i) aSl e ot e Jlasly b
tledl Sl d g ) Rl & e bl 1 ) oo g7l SCay

JaeT ksl i o a1 e Bl ot a8 s U

il sl i exchange ratio
Exchange Solution values .
PRI coefficient el Jodns
t 1/10 8 80=(1/10)+8
c =1/20 18 360 — = (-1/20)+18
il e 4 220 = 80 = 300 = _jsYI ad|
il e ) 660 = [360 | +300 = LeY1 AL
IR A E R WP PO (- S F R
JuN i ol pize Lo i) s Bl fonll 208 i3 JIe
52 Solution J.-J-ll exchange ratio
Exchange coefficient values el s
- (FERPPE
T 0.2 8 40- <(-0.2)+8
30 18 60=(.3):18

Jos dsl 150 = [40] + 110 = LY ad

Jos d5ls 50 = 60 — 110 = _5sYi adl

oo ol LSO Wb oy 3L &6 el e Lhas (gl sl

¢ " Slack variable” (a8 saze dor 5 13] i 4 6 V15 gl G 6 2 Y1511




35 il 22

3 mald LNy oVt 0B Y Sl J it (3 sl il
P S 3l e Al STl

oWl azel) A e = oY il LasTl = a1 ud

o= LNkl

SN ERIE RSN PRERI S PH PRl gy [NER PP It
ol el i o)y sl it s e BT 4550l s jaiZ LISl Sl
3 Tl ol ) i Ikl U3 e 2ol (gf oS0y - eV T ZulY)
- Jr NI

e 55 o b 33L5 (6T OB putnad {3511 oy Gl 2aI O]
e el e Jane oS0y N1 3wl ol il

"2 g e gel) Gl SLaSU) el 2

A | RUE P [N ETR YU B FR LGN R A BN - H Y
Ll i 2" gl a3l 085 Lo s Y] 6 2T Ul 23S g
Ll Lol o gl 8 jal psens 380 1 o il S0 DUk ada [ 3 Gdas
OY S s O g ol Jans (sl ] e ST IS Lo s gl
A eS8 ad Ny - s ale 2 1 el )

S 3 LN ol il ad 3 g ge b 11 ] 0,85 Leis
 JsYI

ALl Y el Billas Zad JiT- Alo Y el 2Tl = oY1 k]

"Il s i gy 17 13] 0=

i MoVl iad P+ LoV il LSl = eI ad



el a3 e 36

" g Jdme dor gy 115] " 0 = 4

ol N1 il e 5 g g0 111 i) O 05 Lekie

o= =_gsY| ad|

Ll azald i + il el = LeN1ad

"= a2l e s il

Flall il oo i Lo g% O (g 25 4all O Ul e 3
Sl Ul 3 a8 420 JS Bl JUE G Ll el Blie o L
s el sl fes eliall ol g 0,8 O b laels jastall
b A o (gl JSE o A s il doliall ol padll 0Y s O g
L}..p:‘,.:illg_;__,..:‘-‘:’1yw1aiﬁ1im1@aﬁ,gwldﬁﬁgrw
Al e S et OF Jazdy 6 N1 JIKEY)

dale 3 Gy Of (Sl e il bSO " el 5 gl Dl | JS
el 3l olans UKL IS 3] Lo e ol iy ciladl 22 1 SIS

34l dY padl Gl 3 pid s gy i J)

St L slg] o Sall e aill 5 ol asY ol dgd ) (3 il e
VI ) Jetos OLSNL 5 om0 ol e oSl 2
el a3l o5 ol Gt ey s ok a gl G il U feaY)
Lol

Jelae) + 1LY :.,,.,a;1=¢u~;1 xald pad ) Za @l OB Al ada 3
(el L1 & il Gleo x il



37 il 22

ianill = a1 O el sunud ) el = | el dgdl G il Bl
e Y1 Okl ALY

400 J) ot e AU s LUl 382 S T 5 1l e
ot el vl g lasTl o (3300 e Yoy B e C',Jj

el il 1Y

18 = (10) + 8 = (400=300) x 1/10) + 8 = =Y ylkll

13 =5 - 18 = (400-300) X =1/20) + 18 = ol S|

$1 3 gand il Jalne Lis Liostinal LT g0 83 502 Ly

:Jg..LJ;‘rculi e

754 = 13X 4 + 18X 3=

¢ Lol pa Lo 190 1) 110 oo L2dsl 45 Jaadl el OF 5 53l

52 Jondl panal Gt el oMalan pldscinl; ot Ay J

FI A PESPFEY

18 = 10 + 8 = (110=90)(2\1=) + 8 = =Y 4kl

9=9+18 = (110-90) (.45) + 18 = ol Sl

252=4x9+3x18=J._.4:1,lc,)J1

Sl il (o it o dor s 3 ol eda e (6Nl gl OF Ul (3
Sl Sl ol Jame 35040 3 3 OLai Sl 5305 T 0B 2wl
o3 (Ragldl) Dol = 5yl Aedll) ol g (8 il Lo iy ity
‘_j_,__;:c;ugu..m,;,s:u.;;u'us,quﬁ;.,cmwf‘ﬂauww
Obs (LeVls (oY1 adt Bl ) (gl 5l 3 el s (o ms g g



el a3 e 38

Jadr e Lghom n Jigmaed ldl oy Ll 0585 85 L omasl 03800 UL
E.:Lﬂ'%[i s E;LG'JL d.s:g..JL
§ sl eSleandl 3, b
r_.1&..:.!1 dsiis
' daladl E.EL_\..GH
max ¢l X, + ¢ %3
gt

an X tapx<=h
dy) X1 +an X <=y

Xy, %2 >=0
AU J g (3 sy Ry (slacks) a8l 2l LS| s
constant X X3
P 0 [ £
51 by =ay) =dyz
52 b+ =3y =iy
Jl.
max 3t + 4¢
5.1
151+ 10 <= 300
25t+5c==110
t,c>=o
15t + 10¢c + 5, = 300
2.5t+ 5c+ 5, =110
z=0+3t+4c
g =300 =15t—=10c
g =110 -2.51—5¢
constant t [
z 0 3 4
sl 300 -15 -10
52 110 -2.5 -5




39 J'a.._.h:l-”.p‘-_,dl

" select the pivot column” s>l 5 yae jlastl =1

"4" sy bl Als i o o g alas ST et U1 il Sl
Ml g s 62" 5 e o LI 5 pee 015 U

" select pivotrow " " ) gl o " gl el jlasl -2

T [ CORRPE) FR U PO PPURIE N [P NPT, PSR- CI 1
S LN iy -5, -10" (gl LIl 5 pasdl (3 Lo LILI SLall ke "'300, 110"
1" dalkall Lol "

=1*300/~10 =30
=1*110/-5 =22

sl bl y " Chadl g oy el 0,0 22 pay Y1 AT
"pivot element” " ) youll rae” yp 03K (5 pandl) Jlally (Caall) ol
SV ol 56 o 5ad 5 51 ke il

cheadl G padl ad s Al Jgadd sy o 1 QWD padd sl -3
W3 peall B 525 I

Il ol 8wy (U1 el g ) gl e o shie slg] -4
(=1/5) & hae s =5 (sl (715

] iy sl e Lo U Codll s pot e =5
!

(=1)*(110/-5) =22
(=1) * (-2.5/-5) =~-1/2

Jodd| Caall 0,50
22 ,-1/2 -1/5
relall oda dady 3 (AN gl gad Bapud ] oliall slg] -6

415 = 415 (gl o L2] oL ool s e
=10/<5 = 42



el a3 e 40

:L_;k:Jh S5l Jsad 1 0450

=4/5

) =1/2 =1/5

Y Gl Ll o2 oliall 2287

Wldoadopdel e = k| aiall

0555 bl U e Mse g
0—(4*110)/-5 =RR
3—(-25%*4)/-5=1
300=(-10*110) /-5 =300=220 = B0
=15 —(-10 * -2.5) / -5=-15 +5=-10

IS apadl Jsad 8505

constant t g2
P 83 1 -4/5
sl 80 -10 2
c 22 =12 -1/5

i ST gz N o1 Jolll el 0,8 Apldl o o) i Salely
S.,IL.*JHJ_HJHJ._Aa}LaL_-.q‘_}_p;_.:bﬂHHLJ;" ] "x...i..diﬂh;;%q-y
Roalutie Pk

-1 *80/-10=8
-1*22/-1/2=44

r’.“.“""—h_’ " 10— " H_’_}flilu,-ﬂ;ﬁﬂ}%rﬂbwﬂj "S|" )ﬁ E__]Lﬂ‘!J:;ﬂ:l‘ \.})g._r
e ULl iy sl paie Lo AWl Caall ol aon
[ 8 ] -1/10 0.20 |

gk 3 gandl 0455




41 il 22

1/-10=-0.10
~1/2/-10 = 0.05
PSS Jpudl O 485
) 52
z | 96 20.10 -0.60
t | 8 Z1/10 20
18 0.05 ~16/100
S syl e w8 Y A oLl Lk Ol o5 il ol s
88 — (1% 80) /-10=88 + 8 = 96
22— (80%-1/2) /-10=22—4 = 18
= 4/5 = (1%2) / « 10=-4/5 + 0.2 = = 0.60
“1/5 = (2 * -1/2) /-10=-1/5 + 1/10==-3/ 10

Lels " Gl Al s " denla V1 b il il s G ol o Ol o
Jra I Lo 5 6 0S5 Lls « AJLa o8

x1=8, x2=18 : JLIIS' faY1 Jd

%uJ1¢LCyJT¢lL§;3L§.U1J

e i | ot o gl eyt Y (gl Lol LelS s, 51028 O S
Sl e o il sl gdll e g T By 13

.-# - _:" -!5: "
Simplex methods for minimization:
QS sl Lblos 055 janisall U8

Min z = ¢, X; + ¢z Xz
5.1

apn X tapx==h
82 Xy Fan X >=hy
I.], X2 = 0

o oY il L5l o _uie Blsh eShandl Jgud Lzt 0555
ralalall



all x1 +al2x2=hl +sl
a2l x1+a22x2="h2+s2

:H}L-..ELS' a3l 0455

sl ==bl +all x]l +al2x2
g2 =-h2+ a2l x1 +a22x2

(53 (Ruaslill ) Gl V1 ol el 0 455 Lo V1 1 Tk
e T g VI ) s Ln Sy (ma) i) A28 3US Sio
i Ay T4 SIS N1 1 ) oo M1 o imfeasible” S8 1 Jo-
L AN T G il 0S5 el ol il OY @l 5 bl D1
QWS 05w SN A J g

X X
Z 0 4 Cy
=51 -b] a a4z
=52 -bg dy Az

(b2 ¢by) ol 21 3 ne ) 55 OF gt aade o Jol Jt O o aSTRl) ST
(Il s 30 V) & g 83 g b1 @l 1S 3] <uindl) 3\ o)l e 5)

s s 5
A g Y Y sy 6088 e 101 e Jy Ll i1 g

QI L e I ool o N s Ll Sy ¥1 1 e L sl 3
min z = 4200 x;, + 3000 x;
5.t
dx+2%>=120
2 X+ 3 Xy »= 120
X +T2x==T0
X, 4 >=0

: JEIS Ll ol i BLS] o oSl J b BBL) d2 Ll By
4x1+2x2=120+sl

2xl +3x2=120+s2
x1+2x2=T70+3s3



43 il 22

QIS (6 VI i) (3 Dslall &y 5 gor 81yl o5
g ==120+ 4 x; + 2 %3
8, =-120+2x+3 %,
sy ==70 +x; + 2x;

(§sbns Ll s Dbl Ul o) el Loty oSl J s 3 Lgnndai o3
QW ¥ Sl g 0555 Eo jaall

Constant X Xa
Z 0 4200 3000
&1 -120 4 2
S, | -120 2 3
S, =70 1 2

Obs " constant” ol 15 e (3 Ll 03 (g 52 Gl Jan N1 Jsad 0T
GV o L5l o el T

Al Lo ST e (552 sl (ol ) ol oo ol -1
(-120) Lol (g 42 Lgie IS OV 8 gl sl OF ey il U
B el g2 05y s e IV T T s 00

"I " ol s pas st -2
prtede Sl Iy SMalons dandy ) goedl s 3 2 1l Aol ) B

3000/2 =1500, 4200/4 = 1030
i 3a " 5 ellspae " sl i 0151050 s Y12 O oo

L'LrLh_;‘_,li.uI.Euhfr_,i;ﬂ:Lg.:lﬁ-céSﬁﬂ_y“ﬂ-“ﬁ;ﬂlﬁﬁﬁ—l’:
L] i o patall s Lo Canall 1 3 oliall 2 iy il
gl L 30, %, 172 11 (-1204) , %, -1 (2/4) O 4S5 6]



W i O s gl pane Lo donll 5 g2l 3 gas dad i i 4
Ve, 204 ,4200/4 |

51 Xy
z 1050
Xi | 30 Ve =172 |
L33 14
53 Y

ol iy Ol L) Dslall oy =5

S alli BAl ol o 2 Jol> il atall =l sl

_}_,:-'.HJM

0 — (4200 * 120)/4 = 126000
-120 = (-120 * 2)/4 = -60
70 — (=120 * 1)/4 = -40
3000 — (4200 * 2) /4 = 900

3—2%2/4=2
2-2%1/4=15
FJES J i O 5
Constant 81 Xy
Z 126000 1050 o900
X, 30 % =1/2 |
52 =60 1 2
53 -40 1 1.5

JisLe J21 3 "eonstants" "l 21 " skl 5 pae 3 Al dad U s P
Jeel o



45 il 22

JH1I1 s gandly 53 g2 U Ciall OF o B o gt s L3
QWS Jgad ) QB D s 035552 8 5 gl i 05550 90

51 8
z 153000 [ 825 450
X1 15 38 -174
X2 30 -1/4 b
83 5 -1/8 3/4
z= 153000, 53 =5, %, =30, % = 15 1 JWS 4 |1 iy
Aalosll s gl o JSL2a

"}="_f"‘1="J5*5J"'-‘):; ;-:xﬂqaﬁh;;bwii%h:ﬁ
" maximization " (..“Jis.'.ﬂ Jslea -1
W delaall bue O 5 31
Max z=¢l x1 +c2x2
8L

all x1 +al2x2 =hl
a2l x1 +a22 x2 <bh2

o 25l ) iy padd ol e e Sl U] g Le oS0

anXtapx:=b +5
Ay Xy tanpx;tsa=hy

Tglﬂlﬂ'ﬁﬁj

sl =-bl +allxl+al2x2
§2 =h2 —a2l x1 —a22 x2

el St 1S S JusS s
" minimization" il S (§ -2

L L PO A N TP B |
minz=cl x1 +¢2x2 +¢3 x3
5.t
x1 =bl
x22h2
x3zh3



el a3 e 45

xl+x2+x3=bd
@1apﬁ1g@@£¥eﬁ1;ﬁpwvw1s.awbaic__.s-
s (6 Y0 el 3 ey gy ain il oy = USE o gl oY)
X1=b4—11—X3
23y Jally Lzelas 531 o2 (5T Bl U1 L L 5 Y1050l 3 s gl o9
il
minz=cl (b4 =x2=x3)+c2x2+c3 x3
5.t
(b4 —x2 —x3) <=bl

X2 >=h2
x3 >=0b3

Dl 12 39 585 51 ) o 1 o e S Ll 5
Xl =bd =x2=x3
Xz #X3 {_}:ilf.__.ﬂ'l.u.’ﬂi_,
S 0K o Y1 el elin i BLoL Ll Ky
sd ==400 + x1 +x2 +x3
o Y nll OY 3y ¢ Jre T Sl I Saall (g 5les sy e 0,55
oAl 3
: degeneracy “ Mowl o
LS L 585 OY cnths o 0 slowto (ptad Likie 018 13] Pl a2
JJ_"F-JJl@)ﬁjﬁ:&-ﬂldlu}wlmnéﬁgth;ﬂlﬁ
inald s oLl J It ]
:* multiple optimal solutions * |2 Ssdaze J gl o
o ST gy 4l e 53 58 Y &3l g0 GBI A 0 4S5 Lakie ot
Jader 3 Babl dls Cas 3 ies oo STl a0 Sl 015 13) ASC2 ] J
Sacd]



47 il 22

“ unbound feasible solutions “ 344l & |SLE o

s “feasible solution * LSl J gl e 0 450 3 oLl YU Laay
Latll e Lo 6 adl Sy s (4 0) Sl Y Wl 0 4S5 (6 B dilatey 502
Sl aag b dn OF Lo 5 1305 (landdl Dl (3) Gudl s i 3 )
aday A 0dn 5 gy oo s 15 s L g 0485 dyir S JS 3
Litbl) G bl L Bale AlST2L)

Rl LA (23021 1) L2l
Duality and Sensitivity Analysis
S e g L) S e Uidamg 12381 § oKoan Syt 0]
" ) el S5 B G LY ol gl . i 0 )
." dual problem " 3 o eal ooy 5T i peali 2 o) dor 2 " primal problem
Slasbas ans SV o g LoV el T AN il 301
cindly sy Baloasil
" formulation of dual problem " 2l 1| U2l d2Lo
(I | UL Gz s s &1 0 S5
max = ¢, ¥, t €.X 5
s .1
ay x,+ a, x, < b,
a., ¥, + a,y, =< b,

X1, X, 20
L QWIS Gl peali el L)l 5l dalall USCall d2 s o Say 46



el a3 e 48

Sall g (min ) 3 1 O 558 o(max ) oY1 2elaadl ils 13] Y
.J.J..F-_,.n5.&1}“}_.‘.;3.}5-_3i%?11ﬁ11dﬁﬁﬁi}1&l;}h;ﬁjw
RS [JOWPJgr S AW iU Y PERTARIERCH RIVPRE AW PO PESY

ST Sl g sy 5 ST O 5 (g slans 5T 0 SV ol g Sl g 2231 L

QUS| 1 el 0,
min by, + b,y,
5.1
any,tazy, 2 c
Apyytany, 2 ¢,
Yis ¥, 20
e

LY s Ol 0 038 53 ety S 5201 pinaas

"x1" S @ e Il 1Y g )

2" g RS ey O gl g 2l

SV aalls Ul e JUy32 a2 axl e Sl 5 10 2l SIS 13
b pnall d sl @ puall § olela3 axl o Ol 510 JS wis Lllan
.h‘;bgﬁLmJac‘.aMij_ﬁﬁLﬁngXE&-huLb-Jlﬂh;ﬁ

el 10 yab dy dele20 yaa pall 33 el cd ok (de

A iy Y e 2N sl slg] o gl

QWIS 52 Lo el ol



49

max Z =

5.1,

3x, +2x, =20

x,+2x, =10

X,,x, =0

2x, +3x,

HEREPIN

:‘_|.4-|
N PRES
x1 x2
z 0 2 3
51 20 -3 =2
52 10 -1 -2
rall Jsad
x1 52
z 13 a1/2 w3/2
51 10 =2 1
X2 5 -1/2 172
e JJ.@\
5l 52
z 17.5 -1/4 -4/5
x1 5 .12 +1/2
X2 2.5 Va 374

SN ) a1 3] AL e Gl Ul a3 Rl o Of s
QWIS o Bl B el 1 0555

min z =20y, +10y,

5.1

3y, +y, 22
2y, +2y,=3
V¥, =20




el a3 e 50

G A L x1) el e S5V g g0l Gl 2110 3 5Nl
Ll e U Gl y2 (o oY ) @ el e L Glag y1 s

Gyl t:..ah J

:;.Ejb.u asell ‘_}:-
ZJJUH J_,..L'l-1
yl y2
z i 20 10
sl -2 3 1
52 =3 2 2
ol Jgadd
¥l 52
z 15 10 5
5] -1/2 2 5
y2 3/2 -1 ¥
OV PR
sl 52
¥ 17.5 3 2.5
vl Ve ¥ -1/4
y2 5/4 12 Y

L}.‘-‘»i J+u i.:j A2 go constant ) 2 EML r.:ﬁjic:i:-{.‘r! S
r.:_E.qJ[_],i‘é;j_r'u_ﬂi‘_j:llxhxllmriij;m‘,nu_iﬂli,u\ﬂmn:ﬁ
fdﬂﬁm1}1m1éaﬁj-{b)}(ﬂ}éﬁl‘@cﬂ1ﬂjﬂ1éjbée‘;l
.b‘:i5.:-—L‘:.»C.I||:-'L..ulﬂjaéiﬁ}hhhiﬂ_zogﬁ:li;&inaulqgmuﬁﬁ



51 il 22

LBl LSS (e i o L i O g bea § ! 1 2o L) USS
o2 axl o JS ] RIS e i y2 eyl o il OB Ay el e
b pall g

G sV daked 1 pllall lelotl sute OF sy 28111 USCEL 548 3
"y2"s @ pall gx1 o LA e "y13 " A Lo 13 8 iall
.b‘_“jxlc‘...aiﬂi:_,.n

ol e Dl 5 10 mio AT ] 8 pny "y + y23 " g gat
2 5o B Y RSl ey . pmmall e IS 3" X1 ! e J Y

Gl gl e ol 5 10 oo 2SS o] e m "yl + 222" S
3o Ja Y Al aday el e 5 3" x2Sl

OF ot (I el 8 mn ot 6 T3] 03 g0 s ol OF 5 551
4 Lpac

Yl gl @ sl 2oLl 5] pay

GUI wall sl de Ll 2 s 4o y2

Leiid ol A a2yl B pmay 3o sy cpda el O S
L e dls 3

min  z=20y1+10y2

2 gl OF gt el cpn J 5N gt OB NIl Jf Jlly Slis
&jL‘Jlc*.ad.h:ilﬁl—ud;‘:‘lc'.ail@L}..paLﬁLEJlﬂ:JL‘,a_,L}i‘ﬂ&pdh)
2 s a s Jby3 e bajan Ja Y OF g Ll o W1 g 01 ldS
Gl pall G delu 25 Y wall § 2ol



el a3 e 52

JEI e

o redond L oy N LY il g 5.8 aly ol )] e
Bl g B gl ol ol dae UM Al 208

1020 o 3 ol ol 8 SIS 13] bl Als 0

2091 +10y2

YL Y2 daiy bl s 3yl

20(1/4) +10(5/4) =17.50 :0 4

el oLl wed 21 )20 fn i V1) el Of L 51 131
21(1/4)+10(5/4) =17.75 j\diay sz DI 01 (Y

.CL,)JE dask;db, Va NI eeall @iy dela a3 Of g

10 ¢ Yok 118,550 U1 A (B 5 ol B3 T L 1 13] s
10 e gkl e JI O

20(1/4) +11(5/4) =18.75

25183035 ey o e (GUIF wnal ) G Al des G a3 Js OF (g
Ju

Lot OF -0y 22ST J3T 4a 5 "17.5" OIS 21 11 ALl 3 a1 Jd
s y2 iyl sl L 55 0 S G el e W1 B e iYL
el 338 20 I Va CalSS s I deldt Of s 5 Vgl Lo 5/4cVa o
padl 3 s ol s ¥ O g 3201 0 U U wsall G 574 oJ Y1
el 3 aakow (g1 s Yoy (IS ada i Y a1 1S 134 (a) J5Y)
b ol G png M Uy 5 /4 e 28T Loy T 31 13 Y] (b)) I



53 il 22

hilig l Jo Jils
o Aaml s LMo Loy IS 21 (g 585 (B8 g i 1 ) -1
e AN Gy 1 Ay o0 Y O g paldl e dedle] daslay 3 I
Ll il Lot e slSy . pala Ll SU 3 Lo G ST Lo J jead | Aladl o

gyl
RUPYN QO] O AL
e | ol
15000 [ 300 | 75000 | 40000 ARSIV FHES
6 5 7 8 I PRV PR P, (T o T
50000 | 80000 | 90000 | 40000 b N1 oy Jazond) e Dhanll 300

e Y kol sda Lo 800000 oo 28T BLES] 335 201 b 5 Y
Ol . Y1 e 500000 5NV o] Juay ) eMhandl e 0,8 OF i 5
S e 308 0555 s 500000 e o5 Y O saledl 5 b e OIS O 4SS
a3 e i Y o leall 0 55kl G 0N

o sl ol e 10 B ol e 5 0 b 0,508 o BYT G ode NI L]
tJaii Ldad | ASCEl 2L

LS 2 el 3 JL 5 100000 sl 26w Gl 1 3) -2
SN [PUI  S- i SPPp gy /1S PRE S PRRX Y NUPPU e BE pHES
Sl (a1 adh) S 5 3 ) (g ol il




Sl gai¥l ud Sl LW | gl o i 2
60000 7 60 el s 2l
25000 5 50 Gl is 2
30000 5.5 55 LYl 8

.(Liner Programming) ila3-| 35_;\.“ E.E.l_,h.u dsallisls g -...._.AJLHJ

dnin y 5l Ol gof i p g8 BUEHES 23 G2 T ws ) 3) -3
o el LoV Al SNV e e 5 55 G OV S 38 401 lasa
ol el M e 0488 SNV ada g IS Al 2120 (6 Y1 3l

aels (1

oS 5 (o

o elad (o
olakz ‘_!q-_,l.ﬂ-l YAl Ejﬁilaﬁj ;_,bc-ﬁufJ.iicL.aji.u-Lajl

Lael 2 K8 sl Lullh) e (3 ptuad O Sl cpo DN ol 52 o.dn
iV oA el s prall GISS L sl 6 2 wilaas e

ielual G anll cd i :.J.?I",]IE.J.{,JII.&J.S‘C: I £
(erRRUN FRENIN TSN ] i
o Al el

1.0 0.6 0.5 seLall
3.0 4.0 3.75 () gy i) 7S
2.5 3.90 3.30 (gmn) G| £ 518
1.0 0.65 0.6 (i,l4) et
1.5 0.78 0.75 (Lwdes) elai




55 il 22

2000 Zwdi 5 3000 L ylnll YN oo LMl 0,5 0T 03 5 3541
il 505 plyddl oy I lelw 200 0 plan &5 2l AUl a5 1 S
bl J ot gus I el U JUy 5 9 pl sl st Sy Sl g3 )l
Gy IS mad BUEAL G el 8 il

Ler ) g B el N1 a ISy ko5 oS 35 US4 5352401
&S 2SS 5T ) J o U ol 3 £ 0S5

ltie SO iyl il 48 0 (G_L.JS}'H.:JJ...lJ:E} -4
TJUIS o et IS (e ol ko I 5] AT . i pldinialy

3¢:L1 zc—_ﬂ 1(-'_;“
8 6 5 ﬁc.:....all
10 7 8 BC'_.al'i

o e 5 5 6000 Y1 e 5 - 5 10.000 gy OF ) Say pinaas IS
AU 2ol a Lo s O gt BN 00 50005 LI o0 80005 J Y
Sl Lo Us )l 15 as-!

Al lglas . H!; (OUC) sl LlaJl &5 3 (&l 2l Jadle) -5
o3 3 20 OV e lall Lpanl Sy oy e J125100.000 Lo aa
s ol 55 e Jos ol s 3 Lols gl G Llnul 0 5 o0
(ST) gl 1 (O1) baiedl delos (3 jatnd OF g 35201 O 3520 (gl
S 81 gl el 055 5y Jad (GB)e S Y1 ]



el a3 e 55

7.3 (A) O el Lok -1
10.3 (1) o Jais -2
6.4 (N) Ol e dyd~ =3
7.5 (R) Lol I dpd- -4

4.5 (G) s (S| ‘..q.._I -5

S hadDoletall o gl G eI 0B &8 2005l oleded o
25% oyt J25 Y O gt 2o g5 gl y U5 50.000 e by 5 Y OF gt (]
ST s s ¢ bl o 3 Sl Y1 0 LIS L padd delis gl o
il el 3l T QLT 0 60% e 3 Y OF gt ol ot 25T 1sle
OF bl e ¢ SRl 5 g I s pltzd n | UKL B2 o phlall
(Max.) Lo U2 o UL

A e OF Cllas A1 Slall o (o g5 e S ol a8 2 -6
e el slebar e Llazal Bl 4 wiliall e JS .2k wiliall e
e L iy ) o ol o (w55 0l g A Ll
il Sle ghall o e s U1 J gkt ol oy 3l 3 1

h:f:j" LU P el
26 0.7 | 0.9 | (Geled s¥I gl pn sty o g il p 3901 23 )
28 0.6 | 1.3 | (Gelu) Gl pedl sl y iy anal 3501 23 )
620 | 670 Je




57 il 22

WY e o Gl Ol (e Jaib k| A2l dols pa o pllall

S 2 Joad el ol 2l AN B3 a3 3 o ela Ll iS5 T
e Jlin Jb) 150 0 )1ka ey 5 Dalall el 3l o ol Jy 10 )ls oy e
bds ey e lds e 10l o g 52 ol JS . oS skl ol 2
o pls8 SLS 505 Lmeadl o o112 LS 150 g e 3 OVI IS 20l diey 3 0
Lol 8 ol e ol o 40,y Lomall (o pl 2 BLS 1 puiins Dislall o 21 3
s oy 55 m o 805 dimeall oy pl 8 LS T puinins (uS ol ol 2]
#1525 oladl g4l 00 50 mis e iy &5 21 OB LI 3 dg Ll
oyl 3 4] U gyl L | UL 28 Lo pa gl 3Y1 e S ks
WYzl ) J e U 38 201 Lpniaas OF g A1 S ol 5 Ll

T Ral ) 22l Ut -8

Max z‘=?3:1:1 +113Ix2

5.1,
4x1 +Sx2£ 40
-6:{'-4:{35 =36
!)*_ixl Elﬂ,ﬂixliﬁ
o sl -
Jalsell =) :\.ll_ﬁ -
?oi.li L}J—1 aakta ..J.:l..!i- LG -

?‘ﬂfTJp-Jq-ﬁJ.ac__z»,::Ldu—
Tasdaze J gl pl ity fom ga fgb ool oty 13] 1 -
T(MAX) odans AL 21 )



el a3 e 58

constant X2 52
£ 88 1 =4/5
51 %0 =10 2
X1 22 172 -1/5

bl gl e I il slg ] g tN T Ll

Xl=...cioirrnnnn . - .
S2= i

............. =G o el = il
gl dnd sl 1 Jral b e OIS 15 Y T el 1 i slast 1308

g U
€ bt Al oy aSTal 5 J gl 18] o gl AU ol AUSC2e (310
Jadd JUaN 5 e Ll o ladl il wad o llall foal i W1 018 13)

- Exchang
s | o LAl 3] 8fofojofo|-M]|,, | eratio
- b
unit -1 4l i.i...rL_‘}l l_H—l ot
cost xl | x2 | s1 | s2 | 53| s4 al e sz
0 sl 2 4 1 o101 0 0 1600
0 82 [ 2 0 | 0 0 0 1800
0 83 0 1 0 ]0|1 0 0 350
-M al 1 1 I O e | 1 300
row unit sacrifice
el B Jl Al
Improvement row
P w,JI HEPS jl S




59 il 22
KPS 21 ) PRC X [
Al FOSYD el e dad =l = )l

Xl= x2= sl= §2= 83=

sd= al=
el e Ja s ) o S (Primal problem) &l Y1 AUSALl cslS 13)-11
:QHIME;LSJAEL;JIM&W

Min 50y + 20y +30y +80y,

st 400y +200y +150y +500y,2500 S Pl as
3y +2y,26 e A
2y +2y, +dy +4y,>10 JU
2y Hy, ty, t3y 28 Ol 43
¥ ¥ ¥ ¥, 20
Y, = ol sy = Nl sae

Y, LSl Y, Sl se

@J\ﬂ U2l (Duality Problem) 43t 4f dapl M adsall sl o o Glhall



el a3 e 60

Lt 22 )l Bl o G cld] plasenl
(Solver) plisul; 1hadl a2 i JSlts |
3 32 M5 (Microsoft Excel) JuuS| meals s plitduin! ois ALl oda 3
Ui J by Aseliada - 3 (Ms Office) pud 5l @ gur g Silo Lo 3 pads
Oeay JonS! el s plisealy Lo guast Ll 42 1y L yas 250 )1 sl )
a3l Jf Sladdl g Lia s ol 531 23 g (Solver) b1 3lf L Lde
331 32 o5 Solver Add-in Jo U1y LLSY1 sl JI o3 o gl

oo Lk o el ) USAL O Sidell

Max Z=3t + d¢
5.t

15t + 10 =300
2.5t+5e¢=110
te=0

iy U Aaladl LS5 M2s B6 AL Q,L}hﬁj@uﬁﬁrﬁ PIE

=B4*B35 (EXCEL

C6 Al J o+ I ol o s
Al s lall Gy U5 ,5C6 5 B6 LI ¢ a6 21
=SUM(B6:C6)
UG PCN) cUP RS
=(B5*BY)}+(C5*C9)
UGN ST RS
=(BS*B10)+(C5*C10)



61 il 22

Slaclal ¥ 8 5 y

DEEISELIVE 2B- 798z -3 [m -@ Em‘m
9+ &
A B C | D E F | G

ey I

{t_.c} aiid Dy e

{~_L.|:J ;.:l..'.]| :L‘lj!l ‘_n'l":'i 1] 1 E,q_-...!l 1]

L=t = R R L R

L™
[

(i ] gt il 15 1 0| (e e et sl ] il
(el celd] bl 25 5 01 el ooy ol

-

Sl 2l E6AL (3 udl dls 2ad s solver parameters 3430 pe
. Set Target Cell

By Changing Cell )Lzl U3 5 BS,C5 LA (3 51,80 ool e sdad

Cell sl Add Constraint 8030 e 05 3 g2l dydodd 55 Add 7

3> 3 Constraint 75| o3 o | S (<=) Gl 5 B10 J B9 LI 4o g Reference

OK o3 F9, F10 M|
S 2
Szt Target Cal: m Salve
EqualTe: & pax Mo © yawaof: |0 Close
By Changng Cels:
| g =] Suers |
~Sublect ba the Corskranks : options I
i EFID o= JFFRFFELD =l add |
CEma ]| —— |
o e |




el a3 e 62

Ok . o3 Assume linear Model ;2> Solver Options SFRHA tions *
ol J S b

-

sl Eﬂ:ﬂl ¢l Solve 7| Solver Parameter 3150 e

B -Ioix
Shedalld Y ] Mo b oile pi st gl g e Gk E]_ 8o

DFAILIE2IYE LEa - 79- 8z -4 @ @ fin s 2 5-F
4 - S

[ A B | C o E F B EI
2
3 1 I3
1 gl 3 4
§ | (t.c) “auid Sy e g 15
B | {sd <0 #U 0 Nl el 2] gl th
[
f
] [odicl ) Ao 15 10k am 0] (A sl e ) il Ll
10 (dell e o] 75 5 N0 0] (0 e Jop o) pufdl il
41 | e
WA W T ey (3R 14 | b d

e 4 s \NNDJOS 40 A - L A-S=Zad]

ﬂi.‘:dﬂiﬁ'_;.EJ.:-J131;;,.»_,;:..-1.!.:—_,8@_;ta1::‘.::11-.:.:1#}11.1#5“15&,&;
d;%ﬂ#@hLﬁJﬁwwﬂéLﬂ]uﬁ.ﬂWu%@JLJdMl
orShand]
(QSB) plaseialy ok i 1 JUoa o

Slheadl &y lial 3 pddins o ol ) 0 Qsb sl iy
bl ety AN gstall s

= 3 bl s ezl Lo G5 padll J glons B s ilomieall ada (35
fp A Yl e e 3 e s O g A w1 ISLEL



63 il 22

zel et Y

@ A &1 300 (3 (CDRom) gl o 2l JUst ol gsb gral ) i 5Kay
J! JUYI 43 (CDRom Drive) pesdll
startT.!.zl
Run Joxs
Browse 5| atul
CDRom b sauall o all sl y
wingsh Azl 4 oladll o3
ekl gLy setup.exe fe 2l o3
Linear and Integer Programming . imseall slus¥! i2 5 idad ) i2 I 16
t S oa Qsb el plusanly Aall ol |y
A3 oy N1 35 5 e J>)

b bt A gl s 203 LW pgdis WinQsb o5 el S Tl e e
.Qsb

Linear and Integer Programming peal » ;L33 Qsb prals » Lalld (s @
¢ AUSE) ol = UL UL JloY 5 sl ) gl W el ale Lo aually
*:_,;,_iln plaszaly 5l New Problem o3 File ;i = 5 5.3l sde ¢ ol il e

P S Sl B0 W i | galusnd dny



[EE ru:’-.:...'l_, ERIEY I..\.ﬁ &4

LP-ILP Problem 5pecification

Number ) &_nil! s.4e 5 (Problem Title) ULl O ge fe 5a3lll (g 2 @
g 3= 33 UL LS An; ¢«(Number of Constraints) 3 4.l 545 5 (of Variables
oa—i# ol (Maximization) o faa3 - J—» (Objective Criterion) A2 LI
prand UL Lzl 05 43 5 ¢ Minimization)

i3 J» (Default Variable Type) niill ¢ 35 ddd oz U3 dny @
(CONNCR SV ) B ENPVN [P U [ PIPPWNIE < DUy G 1 W
.Nonnegative Continuous

(CHC U P [ ST  CNVE LU | Ry W I W
- Nonnegative Integer

. Binary 0,1) ( J2el & I J2D) ol g = jiall JSLELI = L] o



65 Ak 22 ol

s J» (Data Entry Format ) oola ghall Jls5] 125 dpud o2 3 dny @

PN
[é.'nLr- G_:\ gt JS_.’-‘» J—= Ji (Spread Sheet Matrix Form)J sli 2| & sias
{Normal Model Form)
ASALl od Jlsma] ad o Jgdr W gl 00K Lo lanll o SIS iy
des
Yarnable > 1 2 Dircchion R. H. 5.
M aximize 3 4
C1 15 10 £= 300
C2 2.5 L] €= 110
LowerBound o o
UpperBound M M
VariableT ypc -""EDI'IHHI.IDI...I.;E Continuous

¢(Solve the Problem) o (Solve and Analyze) ;L= o J gl 2 Ay
101 s gl 5L r ¢ el SBL o J g o La sliss|
LZ=96:X1=18:X]1=8

V=ERy PR

JUPN (PN EJ}—" Sl G b e Ll Sl o Sy
Sy AN Cuael) Jadl aad WS e 2 ) g 586 W gy o UjLasy
i e GL oo Il Lo Juaos ¢ Ok o Janaall o2 03 ol 1 (il
el 2z
(Lindo) pltseaaly ddaik| 32 I JSLte Jo

Linear, Interactive, and Diserete ) | A1 1 5] o0 (Lindo) s ol 1
Ll Jslas o 3 aasall sl Wl (5 315 5481 (n dny a5 . (Optimizer



el a3 e 66

Integer " dmmeall slueY1 42 5, s "Linear Programming " 4dad| i JI) 150 )
laa¥l s nze ig_Jl 5 "Goal Programming " i_sadl i _uJi 5 "Programming
iz JI 5 "Nonlinear Programming " i_Jad| o & i 2 JI 5 "Multi=Objectives"
J2e AN JSLA o (3 pseiy 3 5 (" Dynamic Programming " 4.8l )
U 158 J 2 O i oS0y oK)l LAy acasdly i)l dSis
Aol Jlislall s

USE ) s o Say S St VT U s 40 i 1 s iy L
Say 4l b 00§ Lhaty uldl 2sl )l delaally bl S
oy oyl 5 2 3 IS S gl I 3L e Sl Ll

(550 e a5 Sy e N e s a6 S5 e e
alerlisy ] SV Sy a5y gralidl Ju 55 dny - (e lindo.com) &5 21
QW a3 1S walasmaly Ll i ) S J4 g

Fl Mascmada
Meroroit Ofice )
fl Saria Fowediy Scurd Foigs ()
Myomoit Wil Boacko MET 2003 )
4 Ahan =y e
! HF Prociiorfinon LT Gofteain ) Hew Qs Conunent (1]
_m_ﬁ Opan Ofca Cacurant =4
UMD Holp “tl 4 Magm Ghookmaye Muleor Gevem 24 0 .

LINDO Syzimms Dmmas speim, u icicaaft Y ousl Dagic 6.0 =3 o Update Eh.
Urietall LIMOO 625 4 Micrmeit Wimsd BouceSale

" Hiciox ol wsb Publithing 0= ol bl el e e e @

Frrde Inteinet Frirting i e b TR0

Adobs Aesda 5.0 ol o

FocFlawe 153 Irtene) Enplore . 508

LP.aoc ] | 245 Had of




67 il 22

Lenlss Lide iy (Lindo) s plaseealy Al Jay yY1 ASC2e -
QU s

Max 3t + 4¢
Subject to

15t + 10¢ <= 300
25t+ 5¢c==110
te==0

SIS 5 (Z2) S Gl U LS 5 g0 1 iz Uikagzsl 1l 1oy
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Max 3t Pivot. Ctrl+N
Subject  poritive Goal Chil+G
15t + Tue .
2.5t + 5¢ <= 110

t,c >= 0

OLS 15) V) Lstals o= & el U 26 O )l 5Lt g
bt (o ST Al o Y ol ULl s 3 Ty Glass slatl (6T la
310 s T el (3 o e s g ]
Q_-_,(Starus:Dpﬁmal)MﬁLL-lbu—J:rJJiengiJIJqdlu_,
JLy;96 o Su bl idls Lad olS g (iterations: 2) Ja & (g p last JM
Jadar plidaly Jd e Lgde Wla > Al da @l ki o8 5 (Objective:96)

S BILN a5 1S (6 5V el gl ol 5 Sl



69 il 22 )

LINDDO Solver Status

Intermrupt5olver

lias .Y o (Sensitivity Analysis) dwludh! JolouS UK 23L| UL Lo
iﬁu'&LJMLLAJJU-EAUJ}“liIrM.irJHHJSE;b-JPJE
il

LINDD

L2

[

JUEEYY Ky UKL oy poinall o Ay G B 5 s
J 13 omias b g window b Y1 Lalld e S Lol domiaall )
s Jul K21 (3 1S (Reports Window)



el a3 e 70

R

File Edit Solve Reports | Window Help

|D e A= E [ Open Command Window Al+C I mﬂ,lm

Open Status Windaw

4% ¢ untitleds ;Iglil

Max 2t + 4c Send ta Back Cl+B =
Subject to Cascade Al j
15t + 18c <= 384 Tile Alt+T
2.5t + 5¢c <= 118
t,c »>= 8 Cloze All b
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