THE 3 B AR sIgyE

TS A TR@T '» IS WAV
3.1 SaE 81
s |

32 & STEw 9)
3.3 2@ F AW o 88
34 IE-gd He" 7 ‘ -/
3.5 B whd So-RAfy 97
3.6 <R U IEgal F W Hagereiiee Reamur (FseaRid feeroD) 101
3.7 339 T TN B WIF TETHIRIG v 106
3.8 UF U7 SHANY AT |@HTEr S 112
39 @ 115
3.10 &/ 116
3.1 w&EEA

T TR 19 T 2 QS wrEe R A e ) g e A 5w awen |

# tered gt #99 7 arch T S @ WY @ THR A FEe- werd A 9
WA B! 8 | @a g 37w FeE F dR RaE 731 % 3o 9 Iy ¥
o A 3 FH A T T N A R ¥ 2R arel oW AT § 1 g e
A ¥ T B N @ $ OOR §@ 99 FT § | g ¥, % 2§
PRI m e N F gD ¢ |

T AT 0 STl T A M A R AR SR W U A & @ qw em A
W (F2Tee A AR TeTeet BAY) w9 oreel Wi B ) I8 3 §WIEAT & YW a
For &1 Pyvlg R ot 38 ¢ /A ¥ @ i o Rl werd 7 Ax e
A gt oery | B A, were R & i o B o s et § W
g 07 [t A, 9t 3791 W o ®, e} @A e e | @ g 3 9 R i
frra T 9X o e At PrgfRe w awd &, I 3 g Sowmee o e
gitkuRl Y wrEed; S | 3 TEHEF F FH GG 37 96 & | 39 95 ¥ I T8
wa @ B sEes §U F g 1w g, w0 g9R AR 3% 39 F1 W H AR
e & Rem Tl i & e 5= sﬁ’(aﬁwﬁaﬁwgqtﬁ’ﬁm%,
wEa R A e F Ty i dw e i R de d s A W@ (@
iR 38 o Prog sprar | #3 aa #1) 39 w@erEe B # ane wwen
qreAT Y oX, sl wed @ ve, e # 692 o oRgee # 692w a3 : R

weTEe R ameet 7 R 5@ o Prow w5 Tem 2 Red & wwes @ e
TS G A FH g W A B gF | I, WD Iy & uR 3 e
frag w0 &, A B ot gfamm afs Sme g e A aRm | T R Y@
w1 g & B o fe A wfeat A e e ?

T THET H 0F LPP & &9 § T FX F ¢ | U THET I TR SR qHAl
AL A B o e X W, 7 A O a &9 W A #)

w3.2ﬁwm%quwamﬁhmﬂm%%ﬁmﬁﬁ
FCGH & | WA T @ LPP # g Y aRwren afniRa & ah B ) o aremmw §
Fr AT S s Reaear aaa 0 s IR g Pae s gRaT B 1

R1




b4

@ a6 9 3.3 Y 89 U el fF ue & mi LPP 9 & fm e fordt w4
AT 3.4% B9 T LPP 3T 3% 3 & g0 & @ €19 B weg B FuEd a3 6m
3.59 &< uwdr @ A (dual simplex algorithm) S f& 3w (primal) & ea®
FYETT BT ¥ TRH BRI & 3K O FSCaA (D) 861 W1 H & | B9 5@ WS w
IR IS |

i WW%@@W%WW&W«H@@WW%@W@
R {3 wWg BaR o UB HRH AT AEwEE aar @ & e e T s wt
ToCTHdl 1 SIRA R T st o R IaR-geE & et €1 Jiws
mmﬁwwmaﬁ@?ﬁmﬂm%sﬂmﬁw B ELREIIGRIRCERL R
(sensitivity analysis) &1 ST E | 9T 3.6 % B9 mgﬂﬁqﬁfﬁﬁmml

Haﬂgﬁﬁmﬁbﬁqmmﬂ fareeraor (post optimatity anabsns)m'@? 9
Wﬁ@mmm%lwmﬁ ‘af% &9 O AAT Sl A7 9% TG A A
ST v T A 2 aﬁqﬁ%wwmuﬂﬁ%n ﬂmﬂw'ﬂ%@m

qﬁﬁlﬁ?ﬁr@l

I
TG T UG o1 D §18 A9

o @é’fgé ™) LPP & defdq ga LPP o w=n;

° %LPP%WW#WWWWW%M%W
a%nﬁr%mﬁmﬂ%?r

o ‘é’rg‘ (amx LPP%T%WM%%HLPPWWW%F%}'

° %me-ﬁm%ﬂgéwupﬁsammﬁwwmﬁ
I B,

'Y .,wwﬁmwm#mwmmmﬁmwwﬂww.
. ‘z@mww%qﬁm%wwﬁﬁ@ﬁm@wm”

° meﬁ‘rmﬁ%mwaﬁﬁwaﬁr&a m@aﬁﬁaﬁmﬁ@m

sﬂ?@wwﬁ*ﬁmm|

3.2 %%Frtm—s'{w

wwﬁmmmmﬁ%ﬁﬁwﬁm%mwmw
aﬁﬁv?ﬂ%ﬁqwﬁﬁaﬁﬂéwﬁﬁwwﬂﬁwﬁw '
w=a

ST 14 @ wE B 9 1% woq 2% @ 3 werse e awer w B d
ot | AT K, o 5 2 % whan R W gee ¥ @ G S B gH B A
71 AR o s weRBR T o 9 & S Tore Ruree # 98 W e §
fh e o 3w F o I (et A R T BHY) FAK N =R W R A 5w
AT F Y A JoA1 AR & IR @ HEE F 3 0 9 B A ofy v wen B

- g 960 w2, s & Ry 2000 92 SR afReswn & Ry 500 92 7 gRws & W 0w

T T AR ¥ | e A s ad & o Fh w1 wed 2% Aied ¥ 1 g
forsht o g sty ET T T @, i SETATT & SR SEnT SR b o097 B i
uﬁmm%mmwmﬁwm%ﬁﬁﬁﬁﬁmm

m%’m::‘?:nr\rrr%:ﬂ'ra DT T X,

-




Qi

AR ol L

Ce——

80 x, + 120 x,

F StEFHEOT A, Tt
2% +3x, <960 |
5x1+6x2 < 2000 | | - | ,(,1)

Pl
3x;+2x, < 800

(x1,x5) 2 (0 0)

mmwmw%%%ﬁwaﬁwémmﬁizﬁmm?ﬁ%l

et ToH 1 SRR wEy, af x, AR x, ) R TRy &) @) @R 2T e
ﬂfwﬁmaﬁaﬁwwﬁ‘wﬁﬂwﬁmwwml : :

wﬁaﬁqﬁﬁaﬁwwﬁww%ﬁm%

(80 120)[’“}
X2
F1 SftEmaHI T Hifg, S -

2 960 \ PI- | ' | :

5 2000 L

3 800 | )
xi) (0 - ' :
X3 - \0

@H@ﬁ,u‘a’wwﬁ%;

NN W

N~
TN
o
F
~—
A

px
1 AR S, wafd |
, Pl
3
Ax < b
x =2 0 J
2 3) (960 ' |
=5 6|,b=/2000|,x= " | ¥ p=(80,120) -
X2 @
3 2 800 |

T FOWTEX 1 aua gHen N g FTF F g s wwEr Ry (simplex method)
L FHG ¢ | TR @, S 1 e s ¥ sww R 9@ E, B R S ol
70 U T F AL A =R el e 66 e @ 1 3 U s A PigRe s
B & A I ¢ §UF Ty | FHIE A B B ar o F s aee
IueTsy FRA @ forg Afers w1 v Frad R T R 9wt as s ae <@ o)
e B UE g f 3 A e 1 wed R wer & & 960 W2,
fRrets & 2000 ¥ M gfwssw B 800 w &+ & Ry ftm &= ey ¥ Rrad &
YSEF T WIEAT F TETH ST FIA F AW 8 9 | F9D sfaRRe I il F R
3 i FoT AR €, B 3 ot ¢ wepa & IR 3 w9 9 = wew 1 wm PR
TH S P HCTE B O v, TR AQ &, TS At s @ Rg m, w9 F IR
weT ) uREee # R n, e 37 ¥ 1 I aRefi B fr T A uh w0
S H SRS WA B @ 2 ny + S my + 3 ny I LT fER # B AR e
A 3 I R 1 F A @ FQ QI FH Y FH 80 To B AW FAT O | I

|

T e & wwd A N
FAW T # g 2 €2 werd
7T, 3 U2 e v e s W

it 9T o ¥

83 -




2 +S5n,+3my 280 (5)

I T BH G FH a9 F NG @A O A @4 3w, + 6my + 2wy B, ;T
TR e & e 3 98 g9l #7 & a9 120§ BF) TRy i, I maa @
ofafy & & aft seue g afburl F qma F 9 9oy @) T2Ed B 1 e e
X 9 IAAT A @9 FHT AT | 3N

3mp+6my+2my 2120 6)

Tered R @ o @ O Ry 2 B wegs & forg ws Shae 78 8w ¥, ny, 7,

n, B Ve sfw g w1 Ra ame it @@ sadn st @ g 38 @ 93 el

frag werafdr § & A 7o il w@ FE v w81 o @Al & b, 960w +

2000 7, + 800 7ty TAEWE =AH BT =R | T8 i At (5) X (6) F Wiy &
I B 1 3 3 R e 5 fga 3 o6 gaen &1 @ i e S
TS &Y F F0 8§ '

960 m, + 200 nt, + 800 =4
HT FGATHRIT BT, T

> 80
3m+6m+2n; = 120 > PII @)
(1!:1,1!:2,11’.3) = (0,0,0)J k

2R +57m +3m

THH e T X 39 FH o W §

Ty
(960, 2000, 800) (m]

3

Y FYATHIR LT DI, Sl

S HINE

(m1,m2,m3)

S PII ®

v

v

0,0,00

btI1
T GATHTERLIT PG, STl

ATl = p ;
0 s of PO 9)

Il = (n,, @), T;) AT A, b, p TAF (4) 3 FAR !

B AN FWQ & 3T IR T T qEAT Al IR Y e aXE F T MY BN g
weTed RergAR 75 gl wT a1 e & B iy wae ¥ R @ Fa e A
It gt 3% aeAt @ B gro s Bl wilte ) were Rergee Rl s @
G =T Tl & I &z A ouE F woA TR 0 N NEHE B a1 I B
wifey, ife famdt o Rafy & s weidl srf 3 R weus 91w Pog gaofr d &
ST 2 1 o 98 P& ey € | S b e e Rl & e § 9g ghie
B 9T & B weus gro e fhar mar B avd st 7 8 39 ey @ e



|

! g e S @ 6 Rl 7w w91 gu am & e O e e i srgwaT
T # geh wEAl B B ® w9 A o g

M A T Pl F gy WeE S gwen PIY 2, Ry TTree R &

BT FAT B X AT S EE P AGA O WA B W W T @ A

TN & | e P Y a9edn P &1 g9 (dual) eT ST & | 97 |rgA1 ) e <X 0T W9 PI AT P B
Prag $31 # 95 TeRe R 1 A0l g9l X1 8 1 95 T T § GHA F 49 & deg D A
Teg-Frarer F3  oF qHe & REd & sdes o 3 R WO Al S e

el & D Ry T8 3w 8 W B 98 957 Teaw €9 IR I & doer A

Terq v Y werEe feamgAR Tear e forg 39 e frua gerofln & ol ® ok

o ¥ o T TR FE AARD A B A

HA AR (n,, 7y, 75) TN PILFT TF FETT & & | A
2m+5n,+3xw; =2 80
3mt+tém+2my 2 120
AT AT (x,, x,) PI 67 Th GEIT & 8 | FHEHT (5) T x; ¥ 3N FHHT (6) R B (x,, %) T

X, ¥ T X SIS T 98 I 8Wel 2 | TET & B, x, 20,

Xy 2 0. O HeaR ¥

g et @ ¥
Xy (2m + Smy + 3m3) + X, 3wy + 6m, + 2m3) >80 x; +20 x,

FifH (x4, x,) PI % fC gam 8, & dRc
2x1+3x,<960 5x;+6x,<20003x, +2x; <800

?ﬁ%nl,nz,@%ﬁ?{?l

T 7E T Heren ¢ fh

T (2% +3%X,) + (5% +6X,5) + M3 (3%, +2%3) <9607, + 20007, + 8007w; (11)

il (10) 3R (11) T GO HIA 9L 85 T8 9T 8rel &

80 x; + 120 x, < 960 =, + 2000 =, + 800 m,4 (12)

FIC A @RS PIH GETT € (x,, X,) X P S gama & n, 7,, 1y 9 @0 B
8| 78 TTEd fSTgR $ oY gen Al A 8, Wi oW 9 d ny, my, 0, FAT W
T FE0 N & PIlF <@g €gse B XE, 9 b Segsd B A g et e
AR Foraat: 7qe o e gl @ dfa e Bt ueg, AR T Rt ww
YETT (1), my, w3), b P Rw sseaw 781 2, Fraa avean @ 7@ 18 gfgmm
HEEF T Froac D 09 OF WK T8 HOT 99 g [ Frod P e w7 8
L 32 I TeaH da gAad Rl F 6 @ S e Ree e ees 4
ehaT & Taih 98 Ia-1 &1 g0 o B = ¥ 3 FHET 97 § Wy GUF 1 =W |

* ok ok

39 BH U SR IIEA I == BT | 39 dow # @ 1 N Sy s §s Aswed
Rifrde 9 guan AR Iae B 9 guan Red 3 33 AT A o e 2 At
QT 497 T 8, 7 T PP | 3t TR A o ene AR @ ST @ e |

JEET 2 : B A U (ONSET F-Fg § 9 A7 AW 3 gar [y et
e R BT ¥ ug goe @ 1 2 & 9 Iu 9o W ool 3wy o @ & o




QL

W | e, FE @ R T A i g ward @ wrEn fdue ¥ ok sy e
I g A A gt § Red w8 2

100 UV & ¥ |EAT
wA ot Alfafm B, | Refim C it /i e
(AT =TE) (&l #)
AT 1.4 1.5 5 153 12.00
I 0 1.7 20 56 24.00
iy 0 1.2 45 45 28.50
311'5; 12 0.8 20 75 35.00
CHITY 13 19 30 27 15.00
RIRIEG
srwar| 12 1.75 60 80

Rererrs) =med & B oY sfdfen 3Fven ST ward 9 sawr # ¥ F o ¥ gl

B G | ITh T B Pl W S v & w9 § e B awar g

A AT X, X5, X3, Xy, X T 31 ATAT (100 70 ) T S Rt At o1 9067 2 |
B H S TN THT 7€ 3

i.2 Xl +24 XZ +2.8 X3 +3.5 X4+ 1.5 x5

BT GATHHI ;Y S
1A%, +12x,+13%x5 2 1.2
15%, +1.7%,+1.2x,+0.8x,+1.9x; > 1.75
5%, +20x, +45x;+20x,+30x5 2> 60
153 %, +56x,+45x;+75%x,+27%x5 2 1.75
| (X1, X5, X3, X4, X5) = (0,0,0,0,0)

39 e Ay ¥ 95 gHEn 59 Y G § | UOR H o W@ A T Sl Ay

i # w8 far & & Reenfyal & forg i e oty o sfafes smaegsari
it & forg 7@ i o feferar ot 3 o fefan o wdt & i ol 1 ad
& | fefam o want e gl B, SWe Weter axern & fhur o ear & A we
P o 95w Wi 2 and % sufe-fmiar 399 Fmg 3% ) Foag $31 38 ad
et o g e e oo TRy

T : HRY &9 iy Frafan a7t gwen & g F¥ | wRw @ & R af
sarwmaraTsi @ aMafet Fl B | A AR & faefe A 9 st strawer o ofd
o Roftrar & 87 oIl 8| 5w Rfer & &7 § &9 1.2 faclium faafam A 7 =R
a1 wifrg RrefiT A, Rt B, Retfim ¢t Rl #t iy o fefm s
Py, Py AT p; B AR DA A eyl ey Al St Rfdar 7 Fwa vy R B p,
21 =i 37 ol 9 g TR # ey well B Fdl B A @ @
S &, afore, ST B wT H 100 TW I B FWE 6P oy el A Fing ¥ ww
LT S TR | T S 3 100 AH DA FRT Bt 701 AT HANY w1 T © | W
T g § % 97 wavw PrafaRe @

1Ap, +1.5p,+5p,+153p, < 12




30T 9 § UB qg W ey U8 & % 1.4 el e A v w3 @ fog s W s AT
100 71 Ferm 41 1.4 fachum Reifis A Rfamn, St 9 1.4 x p, 8, 3 smaggean
BT 21 Y UeT B g USR] ) SuTedT WY 319 T 998 ¥ i Tha © | W a¥, D

Ty WY ¥ B
14p, +15p,+5p;+153p, < 12
1.7p,+20p3+56p, < 24
12p,+45py+45p, < 28
12p +08p,+20p3+75p, < 3.5
1.3p1+1.9‘p2+30p3+27p4 < 15

PIERE pp, Py» Ps» Py P FOT BT TR | e B o T & 3w g & R A
Sy Srawye I F[T TR T8 BRI

1.2p, +1.75p, +60 p;+ 80 p,

T8 g8 g @ S fwfy Frafar It Rfrar o fa 73 a1t Wi S ¥
wRifRA st wom | SRy Prafar 5w a7aR $ S SO ear € | e
A Br shofdy Pl ) goer 3 w9y § vt g HeiRa & axh 21 It
T T I I TR T SFAFTHIET FT B | 3wy Fymter o gaer Reenfa
FT gHEdr § Hafta g awer

IF TH VT B FIC |

El) S 3 *FFa a9t (DAC) @ 7Y Ieurkl & I & 9 & o s @ -
21 AT Iearg & Ry < AT 9x Frovfo-awg Y sawsa @ 2 (TR

RO 3RT) |
Tl T (Y TS Teare) T Ao e (SRt )
SR A 1 e 2
1 10 5
2 15 S
T g el 120 50
et FEt T

Jeqrar 1 3R 2 T WY T T AT 50 To T 60 To € | BH 3 AT B T
JeqeT Y sl IV Y A9 B ) W Wedd gwiE Jeuifed Sl Jeulg 3 TeTsar
wia FAT & Rrad fF o Afteraw 811§ LPPTE ®

50 x; +60x,
10x, +5%, 120
5x;+5x%, 50
(X5 Xg) < (0,0)
Fet x, AR x, IJeqfed el 1 3 2 6 Thredl ;W Hew 2

&9 TF &0 FUA I GGE 3 Ry wNE ) Brow o€ 3 Tl 31 39 S R
IV B A @ R e I o Mafa 67 8 1 39 9% @ tF LPP S &9

PR oY . ¥ 4. VN, Q

A

IA



aF dumae

B 3@ 9T § 3ma §9 w9enh (primal-dual problems) & ST 3@ B | 3T |
& s Rl § oF Was Tuw auem 3 8 B @ g O |

33 Td w ET

fireet =T ¥ g9 -39 gEES (Primal-dual problems) ® %5 JaTetor 3@ ¥ | 7
AT T &G A AR o G ¥ W dwrwe wwen #1 89 e A Ry sga
At E B AR IEHT- AT THEN & forg F8 AeT-3AenT WIelH us 8! 59 IR foe
S H D FraguEwar 76 B 1 @ A F B9 gg @ & v Waes S wwen # i
fore™ @ w qaftug fhnfafey 2 1wt gemen ¥ 59 o WE SumHT wwe a6 2
o ¥ fore wea € '

ALY, BH TTEE RS arelt gHedy oy o & of | 918 PR & ¢ fufer & amar
(primal) 37X 8 (dual) & &1

wrooflt 12w e w1 ser-gw gow

HET | 20x; + 120x, HT ARETHDIT60x,; + 2000x, + 800x; FT FAHHIT
2x1+3XZS960 27t1+57t2+37l:3 280
5x;+6x, < 2000 3a+6m,+2m; > 120
RERCH I
3X1+3X2 < 800 7‘1,7‘2,7\:3 = 0
X,X = 0
Preffe adt @ A7 B AR

1) ST TE S S 3 3 O e e |

2) 3 IO 9 & I g0 B 3ee W (ST IOTE) F une €
3) P YRR W x, P I 3T P UGS AT B 0 & |

4) I H GEL T X, N 0 B A WAXE B O € |

5) I DAY ‘< TFR D | 3 D IIUT > TFR D B |

o= e fF Ioe aeeh § s §

1) T SR e S |

2) eI <TFR &

LPP % &9 o R Iolea sifereor & LPP &1 falda =0 #&7 S 8 1| 5 2 &7t
T &7 form o1 Fred < get 3 w0 srax g B Mo | i FEy < W
‘>’ SRR ® B AR 8 | e ®9 F ey < FER b g gy M wwer
sfterasinor e e Wik | fafee = o <fror ver R HOTRE B @ 2 )
fafeq =1 % wF LPP PIRT)

px=EpiXi
i=] .
T SEHTAIR Doy, Tafd | (13)

Ax

b
X | 0

vV v




. (Xi b ‘ a'cﬁsﬁ'(ajﬂlﬁﬂ
; b
| St x=\x:2 p=(p1,p2,...pn) b= :2 fT A TF m x n IR &1 I FHET

Xn bm

(3)@?(9)%‘@?1@LPP%?H$TW${‘5T%WWWW%Wﬁ
ﬁaﬁwﬁf@awpnmaﬁmm)ﬁagﬁm$§aﬁvﬁmﬁam%:

. )
btu= Z"biui :
i=1

T TATHER HINT, T

A'u p'
0

-~

(14

[\VY

u

L
us

wgt u=| | R m # wW R 8
Un

qEE (1) | LPP &3 & & RfRtd =y ¥ &, o s < R A A S i
o oY & Refy een A 2 Exfty 3§ B9 A0S BT uF Iaweer § @ ¥ Pl
T TH, s,=,;,%m€t€%‘|

e 1 : Preafaf Lpp iR

1 FGATHHCT AT, S
Xp+xp+x3 < 10
e
x; = 0, i=123
EGEQR-GARITCI ,
= ST & 2 99 Rio | ved o gwen A ediw (13)F w9 ¥, sy, Riea -

& & Y e TR | T A gHen § AR T R ane e w1 s
O T T T PR TR T & SRR e ¥ eeny € ) 339 e B
TG H 5 x, + 3 Xy~ 4 x; 1 ST A F | W F AR A, g A &
Yee < TR FT & AR TaRig W w9 F ¥ 1 g Sy f

2%, +x) tx3< -8

: . ‘ , w @ a=b WA
3 v ¥ R T 31 X wade & S wiwa E Qi , il a b, 02 b 3
2% +3x-% £ 158 2x 3% +xy < -15 s 7 & ¥
Y sieafi FT T & |

T THE R 39 SR IR ¥ o v &

5x+3x-4x;

on



KitcEaliriie)

X; tX,+x3 £ 10
“2X+tXtXx; £ -8
2% +3%-x%; < 15 (16)
2% -3%+x3 £ ~15

CpXaxy) 2 (0,0,0)

TE1(16) & 3AegE €9 F foraFT & ga 718! T | 89 78 oo £ [ e wwe smg A
falee w9 & Taat gaw o forg o 81 W8 Wi w6 ® fe B oft ev e ey
aregE &9 # frae gia (13) 3% (14) 3 9 & g o7 50 $3 91 961 I W
B ® 3 BN IR oy & v W O @ §

UEe B JeW W forad € | ST 9E & 3T e T @ UNh B AT YR
FLATATR L] YA B | 3. g9 H B we

Wu ~8uy+15u;-15u,

T RGO AT 21T # |

gl (16) § el § x; & Pl 1,2, 2 AR 28 1 I¥W T H x, F OO0
—5% 1 3@ & F gEH HaY B

w-2u—-2u3+t2u; 2 -5
S ST, SaAGT 3R T wrd F x, D YOl TEHT GHY HEAT
uy+tu,t3u—-u 23
2| IO 3T 3290 WA H x, & T Swend (I ey §
U tuy-uytu, >4
TR T F W (16)F1 &I &
10u; —8uy,+15u;-15u,

I AT G, Sl

%

-5
3
4
0

U —2uy—-2uy+2u,

U1+u2+3U3"3 Uy

VoW

uytuy—u;t+uy

v

' Ul, U2, U3, U4 ‘

x

I &% =T Rufy T T # W B OE @ gd LPP T B fred A RS

1) mﬁ%ﬁﬁgﬁ?ﬁmmwﬁﬁﬁaw (canonical form) # fofeg |
I, T HOET Ay A A FH W P TG A IBERi § uw st
e # w9 § o | g9 T $ e oawe €7 (w G F Rmr o @
|fRW (vector) N AT ¥ § I TAFT ATG9TF 78! 8 1)

91 & IR T 2 F 0T B, U JYAGHELT GHET B Y9 U AEmaHiE
wAEn Y § a1 & frg w6 ¥ A AR @ g qeen #1929 we Tpx
2 Ry st 5T 3| a0 33 0 & 95T @1 g @ O ve 9 vy
¥ 3 o m o F (3, PL® ) | ol e e ¥ 3R\ W Spx; F
AT FEAT B, AT GAT H T W -Tpx; (O T(-p)x;) F € H,




T aTG AFT TH & g8 Wk S e $ wa o | 9 Al < TR &t Jfre s
¥ 3 a7 e 1 I Rufy ¥ Se R ¥ P Ry ¥ 3 8w A T
i Y auxc b 3| @ wadE & A A -1 T FS R W

k=1 :

n
> (-ai)xk =-b
k=1

b, F P @ ey ¥ R F A FE v T 8 b, oA 8 7
=R < IHTE A AT O ¥ 3R wd sArd sEmear 1 I A 9 i
Rt B T UX TS T A ) O A o sftedt o wwh # 1 g i
b# i3 PrwiF sl b, d T I b, 30 T B | T NivA Y 3T W
ZEAa # R F wwa §, I B g wen ¥ >’ @ A w8

F9 9 Tt sgad B wre B s shir om Fe € P g8 o Feh e
2| 9 v 3y we 3Rou % afust ey (equality constraint) I H
31 srgiesl EUA T < FHIC FT M T 2 FHR FT B § | A g
T gaen ¥ raf @Ed B

ar] Xy +...+apXp =by
T A F W W ERRR <7 say o s e 3
A X) +.o.tagX, b, M agX) +..+a,Xa $hy

¥ B 1 AT UE W e B 8 O O iRt SEly gy S B 1 3
I FIT QgL >* THR $ =AY A ‘<’ THR & WAAG & &9 F fore wed

~asX[~8r2Xp —...—8rpXy S by MV 89X +8;9Xp +..+ 82Xy < by

T ot U8 2 % amagy A9 it 9 @ wm o) Q) it o wdh el

A it & B SR @l ww S dfva Bnl o B A A (i a1 s

&\ afew b # FEHT i FEE by da0 & s @M AR ww A Prdwiw 3 w9 H
T ~b, o g Ry wmom

T S GHET 1 PLF &9 # forg 7 92 39 80 Gxen ¥ forar o w9 )
WﬁPI%WﬁWﬁ n T A m HEAG a5X] +8;9X) + ...+ BjpXjn <
bi<i<n B, & T & H n @y AT m 9 AN | PI D w9 X T
GIRTOT e T Hiew S ST § IR e o o |feer 81 Wt ¥ 1 &9 wwen
(dual problem)@ﬂﬁﬁ“ﬂﬁv’m THEOT T | g0 IHET 3 way e @ o
T B AR o QR B oo A B AT W Y & G 1 T Sy
BT ¢ | A G 19T 8 A aju) + 2900 + 23Uz +...+ Agilig 2 b

B 1 ey THaT H W wA 2 pt W Aluz p 3 w9 W fvar i wean 2, St Al
A® nxm URad AEE (transpose & matrix) HT FHET HLT 81

E2)

) iR (16) ¥ & 18 LPP #1 e w9 # ffew)

iy FHETN (13) IR (14) D =9 F Gy F7 400 F& IR () T
Fegg &0 7 LPP @1 &9 forf

iy 8¢ F AYe T ¥ LPP FT g7 arg &7 ¥ fafag



Fatccol- v

E3) Freaiofas woam = iRk =9 & fifee
2% =3 % tx4—~X;s

T YTHH DI, Falfh
Xt Xy - X3+ Xy 5
7
10
X 0.i=1,2,3,4,5

E4) Preaffes voenm = 8q ffvg .

A A

C3IX = 5x X,

I

4% +2%x)—-%X3—6 X4

1\

2xl+x2—x3

T TYATHIR 0T HIAY, Sl
> 6
2x;+3%,-5%, 2 2

2 0,i=1,2,3,4
E5) Frafoien s @ & i

Xj

dx; ~5X,+6x4

I AHTHISH PR, Safd
20

6%, -X +X3 2 15
> (0,0,0)

It

Txy+5x-10x

(Xl: x2> x})

o 2% g T B R (x), xp) (1) FT GER & & AR (n,, 7y, my), (7) F G
e d

180X, +120 X, < 960 7, + 2000 m, + 800 75

(@i (12) Re) warsd w2 & (1) & Rl S gom e @ o (1) F /=
Fo F A, (NP R g e @ R (DF RO A ST IFT TP
SIS 8 1 W qey Rl off sma-ga g & forg W @) swey B serer W 7 A |

3.4 FT-3T GET

TRERT (13) % 41 g% v PR, Sar 5 ane s 8, s PR aiaor (14)
GIRT SEHT T I BIAT & | T 319 w1 §FQ & % PIL W1 &9 | B ? PI o g9 e
% forg ot woear P &1 PL & &9 & foraer Brar & | @idRor (14) 9 s9er 4% 8
& PIl 7z g9em 2|

R PIF &Y ¥ T fred W a9 95 9 ¥ 5 P 9 @ 9 B (PID* 3 W 39 R
2 ‘



ar -Atu
u

3 3 (Pl)* %7 0 weeian § forg @ &, o i ug @

m

pY =D ~piyi
i=1

T LATHIR T IR, e
Y (-ah) 2 -b!
y 20

T 39 38 FAT AT PIF §9 o dag @ whd &7 71 98 Preafofed ww e @ g
=&t 87

py
&7 terepeisRTor Y, SiEie

Ay <b
y 20

NFFENPLS FAFT (13)FE, TR I WIS AR x, 1 <i<nd
T Wy, 1 <i<n. FHEQ PI# Pl #1 &0 ofoaiva &2d 81 5t %R P I
el T T 3 A G FT §d W A B | 9 Fea & 16 PIANY PII UF A &4
g T 87

9EA MY U8 <@ T & F Y AR gee-al B w9 &9 YA o6 7 B gand
B Y TR RNTEAR 39 g & FH gl s HIA Y AT AR Hear oy 5
I AW B T H W F@T AR T FUF F =Y v Far watt oRem 98 8 fF ol
Xt = (g, Xy, . Xp) 3 Pl FT A O & 1 AR ul = (uy, Uy, ..., u,) TS 57 PII
T DY GET o &, Al p'x < blu. =AGH €T § 78 IR &7 Bt & AR 3 ot o
YT (weak duality theorm) F&T ST | T2t 37 6@l AqARe uRAT T W &1

wéa @

W 1 HT AR xt=(x, .. xn)mplmqagwmmaﬂtut (g5 Ups very Upy)
EHPIIW@WEH% TS p'x < btu.

W WAY $T 921 oF g 8 i | Al snuat &Ry @ A g oRkfene & wmr A4 F1 3w
Y B |

qac 80 TRT ¥ 98 9T e @ 6 A e P gET ) @ PLET 9 W I
wfRerg B0 | T X ufe gwem Pl gEa @ @ PII &7 IReT e (e aRag 8oy
AR R A, W AT A F R o wEwr w3t W auiRes 8, @ qEd wwer
s B afee | et P waen, Resr e R 1P REm 7R @, W
BH &5 A |

:mzzvrs mélﬁamﬂné%ﬁﬁwmaﬁﬁmwmaﬁmlmm

~ N L - T .. . Y, o - V. U o

3 AR SR




Haw W

Sifeereriier a1 AT SR e G B GHSEY 9 IUR WReE A8 B 1 s
a1 gom b A Friar e v @

400 Xl +420 X2
&1 Sfermeieer Ay, Faf

20x; +30x, > 1000
25%, +15%, = 2500

xl, X4 20

9 WA § qE B PH F w9 ¥ g fvw @ ¥ 1 569 g Saw aee 3 wew
T RAAT I A T R & Rl R wer B e vy § R @
T | I TTITh GHET FI Pl 9 98 § -

—400 Xl - 420 X2

w%ﬁaﬂwﬁm,aﬁ

20x,+30%x, > 1000
25%, +15%, = 2500
0

vV v v

: X[, X,
9N B9 THEr U B
1000 u, +2500 u,
1 TR AT, et
20;111+25u2 < 400
30w, +15u, <-420
(u, u)) 2(0,0)
A T T T H 3@ W & B S wwen e 2, w0 snme e o 9y mivee
wwﬁ‘aﬂﬁﬁmm(multiples)mﬁsagéwmﬁﬁmai

* % %

v 3 S 1% St SR Sy BT ¥ S v A B B 8 A ot ¥ 7w
& ST 1 T B | 9T T wHT T 2@ T

G 2: 7 A PLIAR e B wen PP qET v § | 99 AT G
TCTH GEI 57 BIF AR ITD T2 et B Teqw 7 799 A |

Wﬁﬁq%mwaﬂvﬁﬁaﬁwm%ﬁ%ﬁm%|wﬁm
T FR F YA w0 IR g = @ i am e @ e
B I B W1 B | TW Wy ¥ T8 o9 T IIRT 2 @ T

EeEr 4 ] mzaﬁnﬁaﬁawmmﬁsﬁﬁmlw%ﬁm
R e TRl § 3w s, Prafe s g, e s @

B W 2 H St 7 T R # Prafa e w9wm 71 o B ¥ 50 w9
Wﬁmﬁmﬁmmwaﬁ%mﬁ,mﬁ?wmxyx@hg
EIERA



gifonr Praw & 9f & R 9% x, @1 907 e § ) Tged s aReEfea e W
g W8 W B 8

in 252, 2000 0]
3 6 2 _

3R <9 T I x, AER F Frfa &1 s B | g smard w9i@®or (simplex pivotal

transformation) X YT Frefciie SRl s 8reil 2 |

s | 80 120 0 0 0
Pp . BA
R2E8 X 1 XZ X3 X4 Xs
2 1
120 X, 3 1 3 0 0 320
0 X4 1 0 ) 1 0 80
0 S | 2 o | (10
Xs 3 3 3
P, 0 0 —40 0 0 (38400

IEF AT TOTF GATX & | 3G Fa AT gl T geead gt @ FO F wean
qroft | o s 1% sl 7 39 g9e PIIFT UF TSCGH B9 UG 9 © | AT A
o IR § T TE i € o omife A e ¥ g

X3:—40,%,:0,%;:0.

THTIT & GHEIT & u) =40,u; =u3 =0 | T TEA FIEAX Fe8 & uel &
ST XA & T 40 T WY Her A 5T & B o | g6 ¥ I9ered FRIC Y el
F A & R T B & =9 # 38400 T F0W 9 B 39 Rafy § 3 g o
TR B T J FUA FT T U @ qW Ioue AR RFove Bl w@w w1 |
w0 Rafy & foeng w7 R aftesar w43 § o vel @ fom 3 g W A w0 W
fRaf % weieF 38400 T ¥ Mt 7 A Twar, FITH 75 A o 2 W R D EE
T SRRATS SR SiwST | FART I FHT B | T, WA @ R d EY A q@
T TeTee femeAe A 3 evft | 5w T, W U U € B wey et wwf @ forg of
e o Fraa ol yeges F @ 9 & Sud Aftw ol a8 wE wAr gt

* ¥ %

FAT TR T§ THT TR & e ¢ T e et qn aRgswr & g gt &1 sam
F T el @ w1 F A e T8 w0 O @ ? e At B semm s @
WY T G ITART TET G & | IIX B I, FAT 5 x 0+ 6 x320=1920%62
s & g 1 ITET ga TERF 2000 B2 IH | T ARE, FAA 3 x 0+2 %320
= 640 S RESST THT FT ITT g Fald 800 U2 I & | T Tg FE Tl € b
& gt A FW T R, R IR T R s wret Y Fer e @

I TEell AT U HeTg TSl B qE ) TG 8 | Tg T A e 2
N et Y 23 v R e 2 BT 2 DR 3 O ) e e 2 B

N S g



W wrure=

T BT H 0 x 2+3 x 320 =960 92, 1 B Fe B %7 Iuaey UL ¥ I BN
1 yalt smte i R qEt @ g o wees T |/ A B, O o
aAl e s sl 8, & Rig g e A A e g8 w1 ek geA
T8 8 | vE &9 X g8 Ry o1 qwar @ & 39 9gel, O F aw F ue pedw &
& o afeem syl ® 2, & R 3seaw #0801 ST & g, x, S gEd
ANY § =T =X 8, YA & | WA FAW & Ig Aty @ A 81 3@
T, GEY &0 9T uy, S 5 WA F AT A B, 03 ) T €8, X LA & AR
T 37 WX 0¥ | g e SHAdY B G FGAATS W X, W A T Ry ¢ Ferd
F °ST 7 YT FIAl 8, I B | A T A 1 Romr w9, S 9B 39 9 8,

R BT TR ¢ T e &9 ¥ 98 §ed § AR At =penRe e e e, &

a7 & =X 9 B o jat 8d =) YEUaR § 9 iaf gAargeE aX 0 1 &, ¥ I
S §ed & | 59 RO B q%F FAARFA (complementary slackness) Sfise Fgt
I 8 | 5 Sy F e Pl wia 3 w9 § SR FT ged §

T 3: W ofifg 6 x*, 3T W (primal problem) PI & TF gHiIq &¢f & 3T u
Z@® g0 (dual) 1 TF GETT 501 2 | O x* 3T G901 Pl &1 ¢ Bl § N u*
& gd PIl F1 U 3¢ BT 8, IR 3l daw ufe Freafoien (& ~grangeaal shisy
e 3 IR &

- n
u}' bi —-Zaijx} =O, i=1,2 ..... m (17)
N
x}‘ Za.;jui*—cj =0, j=12,...,n (18)

i=1

o N & afe bi—zn:aijx_i T B (ST B T fegeR g & owud
=1
wﬁa%ﬂﬁaﬁ%)ﬁjiﬁmwﬁa@m%wﬁé@wam%ﬁia‘T
TATRE T, OB E | AR by~ agx; T T E (e B e R # R
j=1

M g e wEdy & weg A ¥) D At geagRE 9 AaT o 8 1 I 9 A
T HA B AT A B D IHIRK U8 96 T AT AT BT @ | GETICA i Jaeaehdl q

TE o we § o) @T{bi—iaijxgjﬁﬁm%l ¥ T A H Y Fad wF

=
& gRHE B hal B | E, T T & w8 | TR x| AR [Zaiju?‘cj) ¥
i=1

Q el TF GARHF 81 Gl & | P H TF qEX FIF o0 2 | 3RT: IF gAY
1T T ST R S @

E6) 98 2 D 9 7 H &l Y 8 Siae T B SSCadm T aHedT 7 gd
fofae | o8 <5 avmn & g w9 1€ geeaw T gt @ 89 1 O B T

AN | e AT e Y S P |

Il aF 599 A AT BT B Bl B S99 B Gy B AoA Far 21 oS wwr A BW
I G817 Fa E DU gHER F 5 F H T I wer Ay R e

T3 3= B fdal cirmndav alaneithm FET OT=T Y DN amaTr a3 3 BPo 7




35 Iq Ul Fe-Tar

mzﬁmmmﬂmmmﬁwmﬁ@mamm%xmm
ﬁmmmmmsaﬁ#ﬁ@mﬁ%ﬁ%%amm‘ﬁ&w .
[ T, HT HEAR FLN

me%@ﬁmw—ﬁfﬁwmw@aﬁmﬂﬁﬁﬁ%mﬁm

Wﬁ%ﬂ%ﬁ%%,ﬁ%%ﬂﬂﬁﬁ@ﬁﬁ%ﬁfﬁﬂl
WW@WMWMWW%WWW%@%WW,
%mw-ﬁ&wmﬁm%%?@%ﬁm%nﬁﬁ@zm%a
msﬁ,sﬁwqﬁmm,wmma?ﬂmwﬁa@%Hﬁ%mﬁ@

mﬁﬁ%mmwmmwmaﬁ?mﬁwﬁﬁm%mm
%%mmaﬁa@ﬁﬁmw%mﬁ%@m%ﬁwmmiﬁ
@mm-ﬁ%%mﬁﬁmﬁn%&@mﬁﬁﬁ%%ﬁﬁﬁi%wﬁ
Wﬁvﬁﬁmﬁ?ﬁfaﬂmﬁmmﬁxmﬁm@mﬁu@mﬁﬂ%&a%

1.2 Xi +24 X2+ 28X3+35 X4+ 1.5 Xs

7 FATHET PG, HH

14x,+12%,+135%x5 212
1.5x,+1.7x2+1.2x3+0.8x4+1.9x5 = 1.75
5 x, +20 X, +45 %3 +20 %, + 30 X 2 60.0
153 %, + 56 X, +45 X3 + TS x4 +27 X5 2 80.0 -

X Xgy X3 Xgo X5 2 0

mﬁ@mmwﬁmwﬁmﬁwﬂww%mﬁ%@ﬁw
Wﬁﬁm“z”w%wﬁﬁfﬁmﬁmﬁ%mﬁ%ﬁmmﬁ%
T3 T U3 8 IR 8 '
1.2 x;~ 24 %~ 2.8 %3 — 3.5 x4 = 1.5 %
7 ST Y, Safh

1.4 %, +1.2x,+ 135 x5-xg = 1.20
1.5x +1.7%+12x;+08x,+ 1.9%xs—-x%; = L5

5x; +20 X, + 45 %3 +20 x4+ 30 x5 —Xg = 60

it

153 %, + 56 %, +45 ;3 + 75 %, + 27 X5 —%g = 80
(Xps s Xo) 2 (8,0,0,0,0,0,0,0,0)
BT AU X,0 Xg» Xgs Xgo X TV 0F T & wR amardl 5 xg=-1.2,%,=~1.75,

x8=—60,x9=~80ﬁ33®mw—ﬁfﬁmﬂw‘iﬁgl o g B @@ & & fog
Fevm A F A Gvg A, B0 B, o B 96T ¥ | 59 O 98 9 e W
FoaHal SRR B e e @ B el i w s g ¥, vl I e

T ¥ IR W W, U8 OF g G, e g '
AR AN T, TR T SR ST &t 8 | e Ao



W Sy

ol 2w Tl

anmﬁ%a@%ﬁﬁﬁmmmﬁ%:%mmmﬁﬁm&%
T TR 40 AT T R AR e g9 24 s U Ry = B 7 F
ﬂﬁmmﬁm%(pivotrow)ﬁﬂﬁﬁﬁﬁ%lUﬁ?ﬁmﬁxgﬂwﬁ
St omcws T ¥ $T: X 1 I Frapert & Bre 3 wme | R e
mﬁm%mmﬁ%ﬁﬁ,fﬁmmﬁmﬁﬁﬁﬁwﬁmﬁﬁm
AT ST T 8 | ~

H&qﬁamﬂ@m%a&mmmﬁmﬂmﬁhmaﬁmmw
mlm;ﬁ%gﬁ@aﬁwwmﬁmmmﬁwmw
T SO § |

ST B R T x, % R et e s 122 S o (et e i)

STRE 15331 x, BT I B 1 T x5, N 3,3 s

2.4 -2.8 -85 -1.5 .
FHW: 6 45 T3 EiEe > 1 BN T SO G W e ¥

: [—1.2 ~2.4 2.8 =35 —1.5}_ , [1_2_ 2.4 28 35 1.5} 12

min et il It S
153"

-153" 56" -45" 75 ' 27

e & i gy %%mﬁwm%mw%ﬁr%mﬁxﬁww

W@n%ng@ﬁﬁs%‘sﬁw%hmﬁmﬁmsﬁuﬁmm%t

pnm-l.‘z 2.4 1-28(-35 I-15] 0 |0 |0 | o -
W} x; Xy X3 | x4 Xg Xg Xy | X3 | Xy
Xg
X3
Xs )
5 27 1 | 80

7 iRl & R aReer qur A% 4% o1 Prerhile arof o 8 21 e SR B
Y&l 9 qRAY AF0E N 2ome vomeE U Eset B oan o 2y Do £ s A oot o




frreaferas ool @ F9eY § A TE )

aredl ot el o, R A kg ® e U @ 9EH T @ A s o
STl & | 3T xg AR BISAT 8 | =AH M T8 &

.{—1.961 2447 -2912 -1.288 —0.008} 1.288
min =

~18.170" —43.529 ' ~17.549" -29.118 -0.033 | 29.118
sl | -1.2] 2.4 -2.8 -35 -1.5 0 0 0 0
P [ = Xy X, X3 X4 Xs X6 | x4 Xg Xg Al

0 Xg 0 1.201] 2.061] 0.151 0 1.0 0 | -0.038]|-0.008 1.706

0 Xq 0 10.5401 27.249 | 11.227 0 0 1.0] -0.643] 0.011{ 35.958
-1.57 x5 0 0624 | 1495 0.603 1.0 0 0| -0.034] 0.001 1.971
=121 x; 1.0] 0256 0.030( 0.384 0 0 0 1 0.006|-0.007 0.175

01 -1.157| -0.521 | -2.135 0 0 01 -0.044]|-0.006]| -3.166

IR T et sifow el 8, w6 geaar (@R ver afte Y ) s @ g
&1 ug AR T & gETa (3R T &) Wi B B Y & wHG 8 IRl 2 |

Afe AT AR P ST B DI FHET I ¢, O THHT GAEH W oS qT X
qahd & | TH W Y 87 GheT gad AW 19 (dual simplex minimum ratio
criterion) ST SR & | (A # Tohan fAfy o & Bl 1 # & rew srgowt &
7 T B X R A an e ¥ go SRadet o awdt € Al g a9
= A F U I Qs 7IA HIH BT T B | 39 /9y F uw iy Prew @ R
e aft fm wmg, S g FRAE ¥ S o1 webaT B ) Uy 39 UEHA ¥ S
SHY S SARTY TET & G 1)

e[ AT & 3l 9l (pivotal entry) TUNCHE 8 | U8 S0 THHT Ho-fafy
(simplex algorithm) &t M wRfte & T 3 &% (yda §, ol 3@ vlafe g &
eTTCHe fora W & e ster v e AT ger A gETear ST @ S @ |

I I T N u% e IS gl ¢ Il ufaw F wmonens wfaftedt 7 8, ed us
g T2t B & & smand Py o e Fr = & Prafcor T o @@, o @
BT & ? 39 Rl F oy vz Frewd Ay e & B wwe @ 1 gETa s T 2
3t ST & forg o aRfEne # ALS R '

A T SARe FraffRa 8 9T T 36 G S 0, R S o A
1 TG e B Ty mar 8, gt st waiaor fhm o g 2

o1 SR & 39 gRET § 19 QT 30y B9 GEIT Ul I FGEI Il B
SRH BT AR | (T I 5 ¥ &9 U8 WA & 1 61 I TGN F FoTaAHA Wil A
Hee FE 1) uE Rafy 3 2 o s o Smurd) g @ S A} g E A b i
Juere BT & AT A W nw wwen 7 whan By A SRy w6 R gETE g

i A= sgw

99




W W

100

| I TE T ThET HeA - T F @ fog gRa #18 Iudsy snurd ge wd
#@,ﬁm'ﬁﬁwmﬁﬂwﬁ%ﬁmmlaﬁﬁm%@m
T fafy sow wet @ Rrg ot A &9 gETa MR (0 I eandr ey 1 Hee
FA =1 AT R I 7 B, A T FOH ae (I A7) Fn s vy s

T 2 | 2 TEEH § aw 39 Al ux waf T A | oF axe R aw el 8 o
TR TUIF B B T ‘<> S oy e wmart Y oneR aleror we stz &
Tt 2 | ) Rufy Reerd) areht wwemr 1 @ o o g =t ) 4

ST, I B St Tor T IR AR A A AT g when fafe @ gefug @
ol 1 G F g § | o e @) < et # w F o) aft ey ver |
g o v &, O &0 wEe e By 1 any =3 3 8

1) & wed ug g & gwan BRT €9 (canonical form) # 8 @1 gt wfe 78 B,
o =& fRfka w7 # R v o g aroft s7EY

2) 3§ A Pl o @ = § gy R v B wE § w9 e e
wRReal 81 | 3ue ga i smard ofsd 2

3) Frfft =< & 9 1 snard 9Re A wi o ¥Rl ¥ ww-uE FEe am dfvw
(@R dfts o & SRRt amors 8 o Jee SgET & 3R 99 RER e
T AT 1) 9 W A I /Y B 'Y H Ao e 38 wlafte ek & R
EAGH A S o 8 | 3nard | a freoe amer w9 § SR s, s
TS IEUE H 1 F 3R ard wW A sy w wfaftedt & 0 F wwimwer SN
IR o T gReERR AT )

4) e fF e ww X wo AR we wRAfedt & o 7 Ak A o wfke 7€ R,
T zaet ok B T gsoaw ww @ forar e 21 s =R 2 fR & o AR

E7) & o i & Preafofe s Sum awen sa v
2X,+2X%,+3 x4
T TYAHIH T AT, R
X(+tx,+xy3 <1
4x,t4x,+%x3 28
4% -Xy)—X3 =2
(1, X2, X3) 2 (0,0,0)
3Rt e T 87
E8) & whur fafy & frefafe wwem sa #ifdig
| 2x+3 %+ X,
Xp Xy +x3 €35
2x t4x+x3 28
dx)—X—2x3 21

(xp X5, X3) > (0,0,0)

39 @ g9 LPP el eor 3 3 fow whar f3fY 93 w=f @) R sh ae @ &,
&H o gwedr 1 g FA 1 RRE F W@ §, LPP I9H Fad U Fred 81 T



WWW%WE&MWWW%W%I%@%W%? LoE el
e s ¥ BH WY AT I g9 H |

3.6 =T U ¥ FATEr F I GAegedr fageror
(TEasaa fawe)

i 2% g A 1 Teree R avdt wwemn i | wwen g w1 AR AN (TR A
N FIN = 100, T3 B FHS = 80) TCTH B TG H o7 B q1g I RO
PN TE AT YA 2 FCTE B AN HAS § Iq 80 To BN TE MG T 90 7. H
T BN | T T A W SSTAH B IR Hg S IS 7 U BF o b @ o T
el Y I FIAT & 7 T D) IE T AT TS 80D W T p, = 90 Wb wHE
R T T U AW, A wE ¥ Bt W A A3 FoCqR QIO F AN Fay o
e 27

arediae e ¥ 3Y st gueel ¥, R W s e o g § g
AT 2, A, p AT b F O F AT ST W RS J1FST  ATAR IR R s
& 3w e & W X A7 F A% T8 @ 97 w8 Arege A g ket
® wearfig A ¥, 1 oRer p (S¥E Ferw urT) F <R ve aRw b ¥ W wen
2 2 | UEy o & Fear @ e § o ey g m @ 3 @ I Iee Ry
AT =ed B, W 78 f B T @ fF st w8 v werr @ o A Pofa @
Jwfas w9 3 T wlhaT) ovie @ R 98 9 W ] FO 9 €

T AT A 39 A9l T feard) i fhg g adur sseaw ael @1 saw B o 2
R 57 IRAdT G A0 foar 1w B 1 T, OF 999§ A TF &) uRadT W e
¥ ) i} @ § it aRads 3 & O 78 3T UH-us @ F g 2|

19 98 ¥ W 91 e § T o B =, e AR x, F e W e @
g A7 aRER 3 R Ff7 s eow 977 @ar 87 I Ao ¥ o S99 I%
ST ot S e 2 | anera X, et weg U A0 9 S I B IO0E & aRadel
B o aar B A Gageieer ¥ ¥ ) wlh orw g Wl @ sofaffa W R
B | T S FAeeSor i e lierar-FAvemor (sensitivity analysis) #eT 91aT £ 1
AN TATAS (post optimal analysis) a8 e & ey 7 Fact TR P
HA-UREE W e H, Rrad 1w g e o T 8, 0y W aft s
oA B IR 31, H B 9 B | 5@ Gy X qE wew @ D aFar s & ‘awm B al
BN Th TAN A A FL?” AT o denfeaen win, R e vt e At R 227

F9 U8 BY SV U9 B UF 9X P GRAGA U A TP2ad B 9 qagAdea 3
T IR AR F0 | 39 T4 F W Tg ISR o) F
TEMET 6: T 2 F o7 W 13 TeTer B arch wwen ohforg 1 e we @
80 x,+120x,
F1 St o, AR
2% +3%x, =500

1000
800
100
80
0,0

5%+ 6x,

I t2x,

>
v A IA A A



Was vum

9 quET & oy ws &Y 78 ssean Uy 9ol 98 N

Pg STy Xy Xy | x5 Xy Xg X | X, | B
=R
0 X3 0 0 1 0 0 -2 31 60
0 X4 0 0 0 I 0 =5{ -6 20
0 Xs 0 0 0 0 ] =31 =21 340
80 x, I 0 0 0 0 1 0 | 100
120} x, 0 1 0 0 0 0 1 80
0 0 0 0 0 | -801|-120]17600

e § o TorRe R # i aewse amar @ e wer & 02 e @ 62 8N
TRasn @ W2 Iuciey ¥ | aed § waidt SR SO FIAT § |

FA: Y ORI § § T Ha08 & FS O ¢ o7 080 § AR @1 °qa 8 b
TR IR FT T ST & | /1 ARG i swalg x; < 100 F 1 9 60g

X; <100 +0 AQ & 567 6, @ezd@ A 1 w3 FRfaa d@r 7 swe wwa 3 e
AT/ ST S gt #1

Fraehy A1g € 6 ofe B, Wk W S e & gsean YU SR STegE e
HET &, WA xp $ AAFY =T A W TR foraT 1 g @

xg = B!b
&9 B 38 I AR 87w gl §, AR >’ v & @l 7 8, & g 5
F G w9 H A el E & gond fate B B | 78 I @ aRont ®
forg e Brar 2 Rrg o TRt & ARE W9 w3 €, 7 B ol gead el @

forg wew BT B 1 STBW F T s 47 WX &Y g1 Wl 2.4 @ ¥ | gl # o v
79 5 Tl 3% &9 § WEH FW ¢

AT 3 : T AR 3R AT Al WegE F geRA?
' !

gy [ 80 (120 o 0 0 0 0

Pa =] x| x, X3 b Xg X¢ & A
01 x 2 260
0] x4 5 520
0] x5 3 640
0 Xg ] 100
120} x, 0 80
80 | 0 ] 0 0 0 0 | -1201 9600

TEt T X, Xg, K, Xg AT X AR K F 1 07 AR f xy F A ik w9 @ amy
¥ WP A x,, x5 I xg F G GRS RN B MR x, W o G F I B
STETY TSR F W 87 SRy, & e |t uT A 3 o | q; Prefrie wrel
4% &9 ¥ wegd B 2



T s s

PB\

[T I - N - =]

T FTATA JETT Sisf8 Gil Xy, hyo Ny a5 4 x, F A0, 1 ol 39 smand 3
g, & drg gt 43 W (SRR R ) & §7 7 avege # 1 uReg, B Wi o 99
w0 F o R s ® 3 aaw amaR # I B, sl x, F Ea WY wed o, W
TG X, 1 HIG &, I ARG x5 I x, D QM &H I A T x, T 00 W

1 00 0 3
01 06 06
0 01 0 2
00010
000 01
ZET YA, TN 3 (BRER &W) § AargE 99 & A il ¥ i 59 a6
2|
1 000 -3
01 0 0 -6
0 01 06 2
0001 0
0 00 0 1
TR SO Al wwen & dey ® gead gl @ A9 s B! A 36 TR WG
g , , .
100 -2 -3
010 =5 -6
B'=l0 01 -3 2
000 1 0
000 0 1

H AT TU X3, Xy, Xs, Xg AR X, P FIA T TN B ®HE
37 g5 Ewe § A o Wl buw @

( 500

1000

b=| 800
100 |3

80




Was dum=

1 0 0 -2 -3 60
| 0 1 0 -5 -6 20
B~'b=500| 0 [+1000| 0 [+800| 1 |+100| =3 |+80| -2 | = | 340
‘ 0 0 0 1 0 100
0 0 0 0 1 80
500 60-20
1000 20-50
800 _ 340-36
Tt 87 b(0) ! 100+6 7= o, & B-1b (0) I8 BT 100—6
80 80

3w, e B-1b (0) 1 X BT 2, T 60-2020,20-50> 0,340 -6 > 0T
=R | Y TE 9L § g F GF & B ¥ IRey 7@ 9y 3 €, 99 6 <4.

;A AN TCTR AR I TR A F B I IR FAS a0 & gl
W T w@le, afk s siey x, < 1007 4§ it w0t 9 gz 3 & g, @ adw=
HTER A 81 @ TG |

T Y AT 0 w6 & B T Rafy F T 8w s WifE e fae & R
w2 i ¥ | 30f 98 wRd A 9 AR R FH § e FA A8 99 | o
o2 x <100 % A 9 x, < 105 T T, QY x, F1 &R F FI9 HIAT 80| x, <
105 TR THF I TEAHEHWT F3 & o g 78 s o gaa 8 | adAae e
IR B TCaH SAee H GFC HEA A MG 5 H &9 A B-1b* Wt B @ et
500
1000 ‘
b" =| 800 |, TG B-Ib" X & B | TRET (20)F 6 =5 WEH U §
105 |
80 ,
(50
-5
& B7'b" =| 315
105
L 80

Hﬁﬂﬁﬁﬁﬂwtﬁaﬁﬁ ST QT

sy | 80 | 120 0 0 0 0
X1

0

7 UF ey Rufe & et sy 8 T Ry anp w1 @ 81 x, W w oRs @ s
4% (pivotal row) AT T § | B Tl =TaH FAR 1% (dual simplex minimum
ratio criterion) T FY TX &H Tg 1< &Kl & |



& i sy
)= min(16, 20) o

7

min| —,
-6 -6

. (—80 -120

I x, B W T H AT B B | I AL x, T 9 IR & Fig v F forg
T T & 3R SR WA YT x W Wit B wr &) el u @

[ emare| 80| 120 o 0 0 0 0
Ps '
= X | x, X3 X4 Xg Xg X4
2 3
0 | x 0| o 1 3 0 0 -3 52
1 6
0 | x 0| o 0| -3 0 1 3 1
3 8
0 | xs 0 o0 0| -3 1 0 3 328
1 6
80 | x, 1 0 0 3 0 0 i 104
120| x, 0 ] 0 0 0 0 | 80
0| 0 o | —0 0 0 24 (17920
o A & wet ff e gEIa B |

TR0 v B qEEl §  UF q9ug, s o adwr MR gseaw 4T W 8, #
AF-IRER w9 w3 forg il s soemee ) am M b adEE sl g
TRer 8 X B aad T $5Cad AT 8 | W IR b, B T IR b, + 0 lowenfia B
T & T AT AR b(e) T <Ror we widw @ Wt idt e b+ 0 & AT I
frderies b, & ¥ 1 B-1b+ 0 (B1)i 2, &t (B-Y),, Bl & i & & ¥He @1 8| W@
b+ 6 (B-1).i BT 2 | 3T TAAF W B W Gl B I fow Teaw Ten ¥
Bl 3 ww 9g W1 ¥&a £ | A9 ®9 § (B))., S & B F idl WH & 98 i WAy
H S8 M TAARS wX H EAG S ol & 2 ) awada b+ 0 (B1).i>0
& 37 @ F IRET TG FY FH &, PP R oo R seam e w@ @
9REX ¥ 3eaq & B-1 (b()) & S BT B |

& b, F A 1 URAdT 3¢ IREX F 1% B B, e Rrg adar amue gea &
T TF 71 A & WG HIA & QT8 e ey | /9 A b* a1 fepor vey
21 o AR b =b; T j i B-1b* I ARG | W wWW A’ D AT a@A
T gt # siieefia Mg | B-1b* & wF a1 aifts = Pdens 8 gea § 1 i
B SSCTRAT S6E FI 6gSe I AT Th MR 3, @iy 39 Al F ¥ ol smiftee
o 7T, o % sRafda 97 <@ ¥ gaaw 3| g T @ s wi Blb*
o7 SRRt B gt & | g Teawnr w4 @ R 87 Thay Ry F s fifk

E9) A R x, R MR sfody ¥ ge 37 8 | T o gz & o1 wadht 3
e & oA smaR T I R | wE AR x, am S g
90 | I TSCAH B TN T |

E10) a1 AW &1 A SN Sish Tereel Rre X & g der & o o g
Faet 400 U IUEEY B |

R IaE0T I I T w4t A @ Iu R e 9% 8 | uik st @< o
2 T geEn STegE B WK B¢ 59 Rl ¥ U oA A1egg 9 S o 89 1o
=B 57 e ¥ | U7 9cunF ITE YRS 3mardl 997d & &7 99 3T IEE B 105



FaF

166

ufe g gl & R 3% aegE @ TR &I AT A T ¥ 1 97 i g
STeE ST BT 8, ST R T BW T FOM T D FIG WA D1 I FOH X B M
BigA 18 el  Fraet 39 81 Al #H ssoanie fwcr @ B o groghnt $
QU B FBE T F dN7 Tl B I @A e | aRET 1 uRafia w3 aeg
& w1 o wfirer 1 Rrar S @1 fRR o B g gARET Feon E B e o
T T IR # 53w 7w

| W F, B " w3 fF oeaw g9 W FIA & 918 I 98 & =9 § g
REdAT & W FT HEBR W | s 9 W B IReW e B it § g
gfRad=r 9¢ T=t S|

3.7 IRYE Wl T % AT SeAEd e

D pixj @7 e R T

=1
Ax<bh
W8l A TF m x n 398 T |

w1 AR 3T T8 AT WS E b R gu A x; @ ol py @ e we-uRee w
FAAT &6 ead T TN | 36 Ruly 91 3w T Iee aF F9f e #)

JaTEWT 7: T B A WA M, X M, & & Ioe A, B 9% C e wedt @
(Zfeg |l 5)

v ool 5§
- iy =t Jame @ fog | wfa Re (feeet ®) Saome
‘ wawas (Fmet ®) awa AFaw awg
A B C
M, o 4 3 240
M, 2 1 5 300
i geTS W 2 4 3

T AR x|, x, AT x, I R IcnfRea IR A, B 3R C & sehredl 1 d@em 2| o,
W Ty, S T@ GUET BB 3T 8, TE B

Z=2xt4x%x,+3x;
7 AfdrepaHim o FIRT, FafE

X, +4x,+3x3 <240
2x;+x,+5x%x5 <300

X,20,%x,20,x3 20

Ty fafyr A R A @ E



"1l T T S

960 i80
TLAH BT & x1=_7—.x2=—;~ IR %3 =0

IR N TR F FaR-w8E 52 FyiK 5 2 T B H TEGHAT BT IET By AT
T T Sa-wer B wear 27

ey, qg&mwﬁ%wmAwmmﬁwﬁaﬁwﬁm%xﬁwﬁm%l
T A e & 0w RS B 1 o geR Fae A uRe (Fe® IR B T
%)marx;ﬁw%%qWWﬁsz%mwweéﬁ%um
7R A P R g R R ity o v oRenfew awa ¥

qreoft 70 =y weh
Py ward (2 +6 | 4 3 0 0 =
=R X, X, X3 X4 Xg
4 0 . 1 2 _1 180
2 7 7 7 17
B7E| i 0 L -L 3120
Zha| B 7 7 7 7
. o | Z17-178 1 6-6 | -4-46
7 7 7

7% Gl Fad oF Tead B, Jafd o aRe 9 T e 8 | eeY vl




Waw DA

-17-178<0,6-6<0,-4-46<0 21

TEeTT SREE 79 Ggee 8 M 2, ik ez—:—gcl. ;anqﬁéaaaqgszs‘m%aa%

0 < 6. ST SRE aw WY AT B oD B2~ 199 T IR Az emdgiafae
ﬁm#ﬁﬁﬁﬁl.%mﬁ@ﬁ,wmm(zl)éwmﬂ
dqee 3 TEd ¥ T B T a1 T aa; a9 Bt 9 aeh eeaH a1 Bl §
e e ILYY FT D x| B P p2-1<p S2+60 1 <p < 3H T P
@ B

aﬁmﬁgﬁgﬁ@ﬁaﬁﬁﬁr,ﬁtw%ﬁﬁgﬁwmmﬁmm,w
A TR T FGER 9 8 W B, i, 6 =7. o 7H @ = 7. SRweafiy F W & T
T BT ¥ |

7

Tgt, T x, TN AR A O EAH 8 S &, S X, I & 39 H )

S T T T 5y = S, 2y = O xy = 0 A 250 21k ot
m%wmm,mﬁaﬁmc,%mw%mﬁﬁéqﬁaﬁ?maﬁr
mﬁm%?i’ﬂ*mm,Waﬂﬂﬁ6ﬁxz%'3%3vw%gvﬁ$$wﬁw3+e
qﬁaﬁaﬁaﬁmmﬁﬂgﬁﬁwﬁf@ﬁwqﬁ@?ﬁ%r '

wroel 8: gt 9w

Frardy 9 4 3 0 0

Pe T
: = Xl XZ X3 X4 XS
' 7 1 1

0 X 0 > 5 1 — | %

1 5. 31 1050

o1 x 11 ]2 2 0 T\

1 39 9 9450

0 2 2 0 2 | 7




Froft 9: OF ST =X F g p, F WA ¥ R w &t AT s

smard | 2 4 3+0 0 0

Pp '

< -Xl Xz X3 X4\. Xs .

4 0 . 1 2 _1 ] 180
%2 7 7 7 7

5 . 0 17 1 4 960
X1 7 7 7 7

. o o V7 6 4 | 2640
7 7 7 7

TeT “py’ AT T TR T S| A py B A K 30 Rad & 9w T B
AR T O P A T IS TG T TS| x5 RESTURRS o 0N 0-%%1
I, g 6 F SR aReh a9 Teaw A &, wa i 0—% SRUCH BT § 3k,

07 0 e Prev A oo el o ¥ Freeh T A &, T R F1

, 17 39
p3mwmmﬁméﬁmq&w-oo<__p3s3+—7—!rr-oo<p3s7%\uﬁ

Pa. o2 s 0 w7 ST T T s 2 TR % Sy T

T VIl 8 | SIB P FIQ I8 99 BT & S|l p, (Ic9E C 9 1) 6 Bl B 1 T
Refd F &7 qrolt # p, ® A P W 0T 6 A7 § SR AT GACGRET Fd <@ 2
T B OF T 509X YBH I &, a1 A9 [ g |

LI 0 S 3 300
4 2 17 17 17 7
> 7 0 . L 4 | 90
X3 17 17 17 17
4 14 12 6960
17 17 17 17
* % ok

LN S . O - NN JE, V. N . W~ S e . e o i 100



Was =

forg amq aRfEme # W A-6 1 Y | Iraids wEER § ILw e & el &
-4REe forreh forg fear gan wseem &t Soewd 997 @Al B, T HA FH T Bl
81 7El o B9 O W o Y @ ¥ Rl IR § 33w W ! 1 §gTeiear

Taredvom fiar s ween B 1 5w Praw @1 gRewr aRitee & 9w A-6 F Far mn &

HA ARG Th R F I e & T H O F ofy o md B 1 8 9w ufvex s
HC77 & Rrad sifom arol & ssedacs @ wafag by 597 0 R o awar 21 anee, B
8% Fre iy & g 6, i 0F 37 wRew F frg 0, frd |

A SO Ssead JRON F =R O ST 9 8 3R 3w v § 56 e A o
3l Bt 8 | 7 & P SR & 9% IRET Wi FY g0 § Rl seemea ) ol
fobr favr 6 e 21w 21 e IR 9, —0 B 3miq 0 FE st o A e @
Tl & 1 WX D MRS o T §, walF o B 9T e faew ¥ oRtadst
fear 7 2, TR uRee 0, 71 =1 W@ B T 1 ST S fre, aRol 6, x, T

ST e # R g R o e -8 g e 3 sl el we

8, 1 A gmﬁm%mﬂﬁmﬁm‘waﬁmﬁﬁmﬁmpﬁqﬁﬁa
& Gl 8, W6 &

17 39
—0<p;3 _<_3+—7— qy —0<p3 37

8 w8 719 852 Iqeewr 7TH wa g ¥

w1 T g el ¥ =X oF nurd Y § R 99w werd @ @ i F 0 H
3fg B B 1 B 30 WK 98 aRER s R geha @ Rrad gsoames Byl o e
6 e 1 &b 8; Py URay 6, W FXA B BT il w3 & W ¥ wiw AR
R el e o) 9 wra ORF ¥ a srage 8 | W Sele W @ fg 9w v
F F0E o T Y R el = ) wre ks 99 @9 P aud § wm
AT | @ @R S B sftrwes § 0, S € 2 o Rramrde W @ W g
g T g 0 F3 o ot wiA BT T Fehell & | JereTwr & forg smardh we x, W

I @l dfeh # sArd 7Y x, & oA w i  srame 172% ST GTRHE 1 X, FT

Gﬁ&TWW—-—%Nﬁ EERIGH 117777 ~1 2 = e, qad s §
mesmmg%axsmaﬁaww—i%uﬁ?ﬁm—sa -1

21 i Y srpa -1 2, <a o s 9 e —1 B TE ad & R R
BH I 7 H Wi b o

3 W UE 2 89 0, 1 oftFeT e v w3 g 87 R R st @
T 3w g Rrd Raradi= smard) =< N wna 9B ¥ =0 squd S )
B A A T § e wW P RN E I W B ale o e w e
M = Y G ARh § I WA P Ed ¥ AW W E | T AT B GO 9 0,
i<t B 1 7R R o sl =) Rl W 9 @ 9 ¥ e s
TE, W OFR W T AR U F GHA 2 | IAEW B R, =W x, AR 67
MG =X & A T @ AR A qEd ofte F v 1 qud R ¥ sl ww x, 3

< I T T S — B 1 A 6 s e -3
I 2 =6 %1 s el w0 Pl ot i 3 g o 3



JATETT §: T R el Ty Y woeaw gt e A | = 2 A s &Rt i s
6 sifem A B 1 TR A (R x,) W 9T & forg Ran g o 80 % 81 98 SRET

w7 B e Serfe a8 U wee S B e fF adee B9 T 81 7 e Al

& x, T amard w3 & | w areol A df 4 X Rea 31 v Wi § Fr = wRfte @

21 3@ IR ReY 6, = . o MRy Nelm s g s wuw 2

el=max[:f—0], FifE Facl TF FE =), Al xg 8 Forma 9t ofts H sfdRe
gTEAF 31 3@ 0, = 80.

w80 <0<w

mﬁqpi+ewm%w(so—so,w)m(o,w)%nEﬂmpjzoa‘:mhm“f
F g adArT & a9 W@ B | UE TCIHRR (non-optimal) Fac 79 81T &
v TeTad RSt Y TorEer 4 9 el g gl ad 8

* ¥ &
AW, 7S B4 TF AR ISBWT o 8 |

W 2: IS 7 W { A T8 9RET s A R s x, § wRadw an
Tl & AR FEd aredl 6 % s g9 A e yWRAT A B o

T AT 63 x, T SR T o ¥~ x, % o R ¥ s e

L 1 2
WY ¥ Qg Faga, 73?\?—,%%313;

‘1
6, =min —7}=4

3T 6H < B TN BN 8 IR IAST 4 - 3 <p, <4+ 4 FPee BT B U7 p, WRAT
11, 8[ ¥ R ¥

a3 i Re mose s SR

Ell) Treet R} awelt goen & x,, (i Tzreer B FH # dern) § o pris
&1 URER A Ao Bl & adaT & sew o @)

E12) 9o 7% € g3 Aeyl R @ O § | o0 8 W I 918 x, T T T
Lot

wﬁwﬁwﬁ%%wmﬂma&mhm%maﬁﬁl



Was AT

38 @wmﬁammﬁrﬁ

Wm@%wﬁwmwwﬁwmwmmm%%uﬁ@
aﬁﬁaﬁwﬁvﬁf & B B WY 4T BT & | IAE B forg, A g B weTeed
R 1 78 v weien @ T g angfef P o w0t S 3 waA B Rl
g w ¢ @ Y, T iy wE 300 T A aiferr fasteh A smoft AE AR W | @R
TeozAY 8 WA & &, werme AR =S 7 § 0id T 1.5 5 e @
T B & AR TeTse B A N g9 W wie e 2 TS Sl i sraegenr
Xt 2 | T IR WA 1.5 x, + 2 x, < 300 W BN & | IR AR A H 5
oy & a8 wan @ A ad e 3@ wEg & S wwen @ e e
9§ HOY UB W99 HT gHa & B 99 Rufy § gscaw B P A9 1 BT 8, Safh eH
Hi qTE 300 SHIET A A el IqeTey E ) GHN?” O9 I WAy B & |
TEEHT T FHEAHINT FATAST (post optimal analysis) I8 HT?

I I R & st weaw areft H Q| 5w al F aly 1.5 x) +2 x, <300
N oF AR die, I fF 9fe 63 w7 F Fofia w8 @ <o R A
ST Y O aRe § wRakia w7 & g o g WX (slack variable) 71
Wxsﬁﬁaﬁﬂﬁﬁw%m%ﬁ@%m 15 %y + 2 x5 + x4 =300
I BT WY | I, TS TN H 50 GRS ) W fohe SR feham st ?

sl a1g B i el o T el 9 e s W) # uei # s W)
& Prequ Iuesg FIRT 2, 3@ B PR g I §
1.5 x;+ 2 x5 + x4 =300
FifF Iege # R dfts 2, saferg smard = A genr # o 1% gig e
TR | 5o 3l 78 ¥ ot mET F O S 9T A el § | e X S
forg ~ATgRE WX x|, T TEG B | 3 GHEOT 1 36 w9 7 o
x3=300-1.5x~-2x, ‘
I TS Xy B x; I X, F WA ¥ Frefig Fe7 8 o & secd g & smardt =g
21w (W% s I w0 P W § s e Y e #1) 399 x, ;N
X, ® TE XSGR T A el s § ) geaw aweh A dRkE 4 5 5 w3
T 1T TE W 8 B x; = 100 — x¢ A ARA 5 F N FIA W I 78 9§ & x, =
80 — x,. FUX & TSI # W Feia FH W A9 T8 T B 8
Xg =300— 1.5 (100 — x¢) — 2 (80 — x;)
=300- 150 - 160 + 1.5 x5+ 2 X4
=10+ 15X F2 % T 10=—1.5x,—2 X, +Xg

=9 IR T TTa gl § S IR A9 U8 WIS 2K @




7g qreol anf o 3sead B, T AU MR o uis suiERla 9 @ ¥ iR g T i g
¥ e ), 91T B9 F x, wonena B, safore aRell g ET & 1 s B9 oha

#er-fafl (dual simplex algorithm) &7 SN FX& T: FTEEAHIH HIA 9 aegHar

mveT Bt ¥ | 39 T SYAGH SO RS AU FIE AT 95 TRE FE G &

min :@-,ZE(—)J =min[53.34, 60]
1.5 =2
ST AT T x, W9 B IR T U xg IR B 1 W STET ST HE W
9T Y8 AT BN &
s | 80 1200 0 [ 0 [0 [0 [ O 0
Pp = L)
Xl x2 X3 X4 Xs x6 X7 Xs
0 0 0 1 0 {o{o L ) 20
X3 3] 3 3
0 0 0 0 1 0| 0 2 10 160
X4 3 3 | 3
0 Xs 0 0 o] o 1 o | 2 ) 360
4 2 280
| 80 Xy 1 0 0 0 0 0 —5 ; —3‘
120 X, 0 1 0]oj]o]o 1 0 80
0 0 0 o |]o | O 1 4122
%6 3 3 | 3
40 | 160 {51200
0 0 0 lo [0 1O 3 3 3

I &1 UE 7@ WhQ & F B WH H D13 R0 Ak 74T B 1 o &9 wwwn el
&1 A B S B SR T 35w B S Wl e & el # 1 R ey &
0T % T TG sseaw FEI B § TIRe A9 A 93% (@1 93) w AT TeTRRT
B B0FHNT STy B ¥ 1 T, T I 17600 T  Fea 17040 To B o 2

wﬁmﬁwwm@rﬁ,ﬁ(wm%?mﬁwﬁl

A A FTEer g S’ ug ST aear @ Tl 3w WS o sl st
C # it & Foredy sf ol 40 =, 77 o 81 Y TR a9 b e w7

A A, T S el weTEe C # S W wE X, B | 9 T R § 59
Ty N AW TEHAI Fihs I HU F FE UH § | @ A0 F9 B Rrg 49
Fe § 85 s F AR 4 o uRewwn ¥ e € | @ A wHEw wE & 9l 3 —~
80 X, + 120 x, + 40 Xg |
1 it FfoTy, FEfs
‘2x1+3x2+4x8 < 500
5x;+ 6%, +8x < 1000
3x;+2x,+4x5 < 800
x; =100
x; < 80

N o~ SN NN 11




ar Do

14

LAY I H e 9T Pl g s S 2
2%, +3 %, +4 x5+ x5 = 500
5% +6x9+8xg+ x4 = 1000
3x;+2%x3+4 x5+ x: = 800
X; + x5 = 100
X, X, = 80
(Xpy - Xg) = (0, ..., 0).

A T ik (i, IR C A TN a9 ) 7 O gRunTE §6 k3 T E
R & arol & o7 =93 ok w o sl § g R oRads w8 Fom w2

o AR & 9 T e R B, @ & xg, T wroll # <ver B, A
sRReal B-1(A.) 80, W&l A, wwem & Ru gy @@y & =X x, F onal FT M
e sl SR Tew ool H o T T x5, Xy, X5, Xg AT X, T A
B! & RN S AR S g8 B

1 0 0 -2 -3)
1010 -5 -6
B'=lo 01 -3 =2
{000 1 oJ
Lo 00 0 1,
T Evdl § x, €d wW
4)
8
Ag=|4
0
0

WM%Xg%WW%

100-2—3(4\4
010 -5 —6||8| |8
BlAg=[0 0 1 -3 -2[(4]|=|4
000 1 0/f0f |0
000 0 1)0) (o)

s | 80 1201 0 0 0 0 0

1




= gfhar 1 IR I 40 % 1 3T UE STHK ¥ AW FEr B | o fafy w1 gAew &R ol s
I e s vy e s &

(60 20 340)
min T m——
\4°8% 4 ) 8

tﬁ%ﬁszu‘zrfq;aﬁqw?m%: A W xg I TH & M ARG 2 9yl AR x, M
dfeh smard) 9fts 8 1 T S SRy A U R U8 99 2T @ |

st | 80 {120 0 | o [ o | o | o 0
P ) &
=T Xg Xy X3 X4 Xg- Xg X» Xg
0 0 0 -2l Lo 0| 50
3 2 2
40 0 o ol Ltlo |28, 2
N 3 8 8 | 8 8
0 0 T I T LA 0ol 330
Xs 2 2 |~
80 | x, I o oo ]lol 1 o | of 100
120 X, 0 i oo o] o ] 0| 8o
0 o | o|-5]o0ol]-s5]|-90]| of17700

el s T TTE WO € | 319 $CaH 8 weied CH —2-9--2 FUS 99T 8
WWB&%%W@”WAH%NOWW%:WW%W
B AAAT SO &FaT 1 T IR F@T 8

T N g g

1) uF 9% g fRar sy

2) wEd & i §5e e W

A, AT TEgFA H BH T UK = AL H4 |

E3) TTEd C N FHN a1 9 sfoRaa afiar A e aeie sieg a8t §
S fau Y R 9@ R ey e g e € S frec Iemer ¥ Re g )
A O TSTERT C W U Hie qAT § 2 518 (erel) 3 sawe B g,
e gl s Y sl fage svag anp e T Ef |

W TR B FOW T L W THIS D 89 81 G K4 8 |

3.9 a9

W TR § e PreafoRa woast 9

1) e S W aE G $ 8T H o g

2) g I s 3 T S AR A S e Eat A e ¥

3) e T T A g F33 B AT TR R e uw s e,
Y] SYEITT B W 8 |

4y e R seaHadT AR Hageer et B3 o @ R fRefiida

115




Pas W=

6.+

Refdi ¥ Ry TRafl Sseqw B S BT ST 8

) e aRafia w Ry e E

) @ THen ¥ T T wady wie i m g
) v iR ge oniE aRkafia #< R T E |

) W TF G 9 ST W Ay

CRE)

CRC)

3.10 ®WE/ITR

El) HE S 8 Wi 1 &1 B 71 %o S wer 3k welie 2 ot famr 72 % wid
o7 rod FT 9 &1 i 9eiE 1 9 10 9er 3R ¥ 2 1) 5 HeT et
FTH DAC IcTE 1 I T IHTE TAFL 50 To T AT HHT §Fd) 2, TERIT

15y;+15y,>50
T T,
15y, + 15y, > 60.

i 7 19X 1205 R WA 2 WX 50 € Iuerey &, @l e o B
120 y, + 50 y, 8w X aw g% w8 ¥ w7 B Frog s e aa: e
120y, + 50 y, =1 ~GATHHTIT FHEAT SN | THT T8 BT

10y, +5y, > 50
15y, +15y, 2 60
(yls yZ) > (05 0)

T LATHHT T |
E2) i) U8 GHEN I 3egE &9 A T § |

(-5.3.4)

X1
X2 |==-5x1 +3X2 +4X3
X3

T ATFTHIH T PO, TR

| 1 | 10
Xj

-2 1 1 -8
X2

-2 3 -1 15
X3

2 -3 1 -15
x>0

i) R 8 1 3rege &9 A Rrad & 1 el (13) ¥ e o e S B
1 1 1 10

201 1 -8

A= ,p=(-5,3,-4) AT b=
PENS ), 15
2 -3 1 -15

3T g (14) 1 fgel A9 37 9 < 87 w8 B )
bu=10u;-8u,+15u;-15y,

T YATHH T BT, STl



I N
URENIEY W )

u==>0

i) RO €9 @ R &9 ¥ Rad ) 98 T 9T 2

10u —8u,+15u;-15u,

w1 g AR,

i0u;-8uy-2u3+2u, 2 -5
utuyt3u;-3y 23
uytuy-utuy = 4

U, Uy u5,u > 0

E3) 2% +3x3-%x,+ X
7 SfEFTHIHOT Fify, Sl
X{+Xy~X3+%X4 <5
IX -5x,+x%x4 <7
A% +2%X;-%X3-6%5 <10
4 X -2%X,+X3+6X4 <-10
(X, X9, X3, X4, Xg) 2 (0,0,0,0,0)
E4) 6u;-2u,
- ST R, S
2
1
-1
-4 ~5u, £0
(uy, uy), = (0,0)
ES5) 20u; -20u,-15u,

e PG, Stafd
’7ul—-7u2—6u3 24
Su-Suytu; 2 -5
(u]5 U2, U3) 2 (0’030)
E6) W &9 PIIH STqeR S G0eat F FseadiFor 48 2

IA

u +2u,

-u; +3u,

N N

Uy

A

19x, +175x,

&1 TgFTHIFH T ARy s &
~Xy 2 -6
(x]a x2) 2(0’0) : . 117




Was s

3T TWHT &7 T8 B

15u;—4u,—6u,

%1 AT HQ, STl

u;—u, <19
3u,-uy <175

(ug, uy) =(0,0)

(s 2% W 7 Q) I A e T Al AR QR E

T | 80 | 120 0 0 0
Ps '
= xl x2 X3 X4 x5
175 0 1 L - 0 a
- 2 3 3 3
~19 ] x 1 0 0 1 0 4
0 | o | o | 1 LI N
s 3 3 3
0 0 s _1s 0 _2153

3 3 3
175

TR A GRON A A1 T8 7@ GHA & F AL %y 7 e e ol 3 2

175 118
m%mm%%ul=7ﬁuz=TWu3=0.WaﬁQﬁ?

YO AT SRS S B o & | qed 7wl ae x +3x,2 15
2 AETIR I A BT T B IueAsHa & 1 8 Tqd g H 6 67 <
TARHF B ¥ | B I o B TEq W 98 @

15)(1,7—5—4><-“—8=—~2153 --:717Z
3 3 2 3

E7) g awen w1 A g v A8 | i v qnnn A d g @




T M g

5 5 1 13

0 X4 0 0 s 1 IE 9 ——9—

1 2 1 14

-2 Xy 0 1 3 0 ) 9 ' 9
1 1 2 8 k

-2 Xy 1 0 ~% 0 18 Y 9

8 5 2 44

0 R B N B - B )

& AR & 58 9T TR x, F e C ¥ a3 fg =ww fr s 2
i Tgelt feh o< BN 2, gaferg saeht @< i T@t far < wear | wd
srgETaa F s 8 | RY gu ey e=ay F1 F1E GO &7 el 8 |

E8) i ¥ ¥ 37 U qimi I §:




War wmmwa

120

——————— ]

T x, P G i dfen R F T ww N g s mIeR ke ¥
I x) AR F FAL FICAT 8 |

| e | -2 -3 | -1 0 0 0

Ps '
s | Xy X5 X3 \X4 XS Xe

0 | 0 o | |2 Z u
%4 18 , 18 9 3
3 0 1 4 0 2 1 2
- % 9 9 9 3
: A O N O T S
B X1 18 18 9 3
0 o | -4 0 7 1 19

9 9 9 3

FOT F) 3oean gl ¥ B WIW 81 96T @ |

" 500 ] { 6036
1000 20- 66
E9) = i b(6)| 800 | 8 7@ B 'b(6)|340-20| B R
100 100 |
80+0 80+6 )

(s ST B st 3.5 § & 1 seeTw e areol ¥ B-1ufRetea R s oga
&1 @ Faa es%%mé’rklb(e)a@a?w@m, Fqifh 20 - 60 2 0.

. o ST B ST TR RTETC A e B et 3 e A
S H Al B | I SR e x, <80 3 ¥ fE S M
Y X W Y AN FAA MR FLAH AL W@

T AR MU T B & e, FafE teme B 3 wHiia) & 994 F1 gen
AR Sy & e A 90 T FT A NE B, 79 3 IYHIT Ty, T gRon
¥ TR W & '

80

Tz & 7 s S5 3 g g7t 1 dfts, dfE 2% 1 3@ B9 o e
R P 7 0T HTH ST H 59 FR A K x ¥ | TS A0 7 @




TR s s

smatér | 80 120 0| O 0 0 0 -
.pB LS X X, X3 X4 Xg Xg X~

-2 -3 .

0 X3 0 0 1 '3— 0 0 —5*‘ 46 .
- 6

0 Xg 0 0 0 3 0 1 3 8

0 ol o 0 -3 i 0 $ 344
Xs 5 5

80 1]l o 0 1 0 0 LI s
X 5 5
o x, 0f 1 0 0 0 0 90

o o 0| 40 0 0 24 118160

ZE Qg fF Toree B &% w9 a dme g e s1adw & 90 e o )
f&sl FTT A e A W T B T B @ vl e A 1 s A
&I HeHT 92 B o 2 1

E10) 1R} wre fSame it & v $e 7 & o wia awie $aw 400 92 € @
T B Ta ST | FATT 501 FGET & FMh o perd & g 440 62
ST o T B | ST, R T B Y SSeaHIn & g faeg &
T T SGET wred ARy & e &

T 120 0 0
W -

T TAHEH & o 8 e By e v W w e B w Rl
At 1 smardt 4R, 9Re 11 B e g e Frew @ w9l x MR x,
s 7 Rl am ot &1 W Rufy F @ sy Srow gomn ww ¥, Tl
THRATH FRON § TET FAT 3aa A8 B 1 (oFen 3R g7 o ARG ¥ smard
W a1 3rardy 4R 1 wET w1 OE P ¥ o 3 WegsEn ¥ g
FORT 9T 6 FAT Q) ;T XD €T T BT Sowdr smard @Y &
¥ ¥ T w7 W Freafofes ael s e 2




o s smat |80 |120 | 0 | © 0 0 0 | o
pB =T xl x2 X3 X4 xs x6 Xn

0 ol o |- 1o 0 1 30 2
%6 2 2
5 3

ol x oo [-= |1 0 0 > |

0 ol o |2 o 1 0 L1 400
Xs 2 2

80 ol 1 1L 1o 0 o | =21 s
1 2 2

1200 x, | 0] 1 0 0 1| so

010 10 1o 0 0 0 16000

= RO ¥ 98 TaT 9ot & T U $5an 8 TEd B # 80 FAN 3T TR
A @ 80 FHS FTAT 2

Ell) e Rumga< arll aue 3 T5ead TH Rt ¥ I8 @1 91 gehal & 6 e
5 3 S I W x, G §, P w0 wRfe 78 | o a<dHE B A
TezaHar & svid i RAT x, 1 O T oo O o w8 1 e aRey
TR R Y 39 U8 Jaq & B Re S ¥ g wRfe awen daw w& srmand W%

x, 1 3 09X Frt ey rﬁax[:szg]=—120\%I T X, D AW UMD

~Ed A, PR R adae g TeeW o e 8, 0% | 3 sk aReR 0<
p2<w%1
E12) S0 e ¥ x, B 0w 4% T T o SR w6 o e g
AR FT 9T I8 GO A B & |

e 2 1/2 6 0 0

Ps | AL Xy X, X3 X4 X5 A
0 X4 0 z 1 1 1 90
2 2 2
2 Xq 1 1 2 0 L 150
2 2 2
1
0 ) 2 0 1 300




sifert Tt sseaw B 1 o oRafa sseaw g 8 x; = 150,%, =0, A x3=0 LU vl
iR AT 300 | '

E13) 7 SR x; TeTaeT C 3l Sl S At weiel 9 e @ | g 9 awen
T =oag 78 8

15X1+2X2+2x35300
TF PAATRF X xo e R e Frefafea affe el ww B 2
1.5 x; + 2%, +2 x5 + x5 =300

T xo=300-1.5 (100 xg) - 2 (80 ~ Xy) — 2(50+%X4 +%’“j .
S T aE & W &

; Xg=—110+0.5 x5 + 2 X, — x,.
i ST Al gaer ) geeaw gl # @ afiRed Wi B Rt e

LIECIR G
s | 80 | 120 0 0 0 0 0 0
Pep '
= | x4 X, X3 | X4 Xg X Xg | X9
1. 1 .
0! x5 0 0 1 2 0 2 0 0 50
40 ‘ 0 0 0 l 0 i 1 0 —22
X8 8 8 8

0 0 0| -5 0" | =55} 0 0 | 17700

I xo T TG U6 BT ey s M = x, F WA W B Ay W A
3 &9 Tu1 =pTem ST P § Wi B T 8, O Teadid F F
e o &0 et smER o) AR | s # 7 et areft i & ol 2

Frerd | 80 | 1200 O o | o 0 0 0 0 :
Py _ . B
= xl X2 X3 X4 xS x6 X7 XS X9
- T I
0] x5 0 | 0 1 5 0 5 0 0 0 50

1 7 31 175
40] xq 0 0 0] - 2 0 16 0 1 3| 7
0 0 0 3 ! 275
Xs 4 2
8of x, {1 0 0 | 1 0| 100
1 1 1
120] x, 0’ 1 0 5 0 4 0 0 5 25
0 0 -l 0 l 1 0 —-1- 55
0f % |0 2 4 2
65
0 0 0| -50 0 Y 0 0 | 45| 12750

Tl ean & e e &

wa =480 Yo =43—3—. e =278 x1 =100 x~ = 2§ 1~




|

gRftre (J%icaw)

9 aRfne ¥ o W S ) deeRl 3 wa N wyren FO1, Fed & I
TS qrY Y e ¥ A g | 0 78 Qo a1 ol €T @ s afe e

YeheuATd $7 <qafRyT T ¥ quHAT TR 8, O 89 A & 3T MTE-02 & TR
ARG T FETT JAW T o | 9P T AT g9g -5 9 (Affiliated East

West Press) &0 waiid £.4). Fongf 30 1 &% Linear Algebra 1 W s
a{aﬂﬁ%uﬁmmmwﬁﬁm%n

@ ws ¥ gu st Brarfafdl o e Sae o A | 2w uiRiEne ¥ gl
AT & " 3 qiRe H

Al FEgE

@ T § 79 ool ¥ aeget § weft o ol ol g REr S0 | srafeg weEaen &
fore sy MTE-02, e ot & w2 9 wargdt 7 3 8 ar By oft " wrew
TIF FT AL T ThA T | HTYE IRATRF TS 9 TF ARSI GO (arrey) Bt
21 o srege ¥ m iRl A0 WA, TR moxn wregp (R m W 0 e
T §) T T 8 1 G939 FE0 & 5 ey Y A m x 0 1 T Sregel Y Wie
FEY ¥, §F A, B, C AR, ¥ wae fFur s1@ 1 3 x 2 HEGE FTF I W€ B

lﬁ‘ﬂﬁa@htjamaﬁuﬁ&ﬁ ajj & yoe famn o § 1 e # forg, e R

1 4)
4 3
TC IEgE ¥ ay =~1 A a3 =3. FEW S R e (7 9| AR 2x4 2

6 9)
o

[

35
’1‘ ;] RNAR 3x4q 31T PR IR 3 ege w3 A E, AR

(12 3
) (3 4 0.7)
ﬁﬁmgﬁ&ﬁmﬁﬁnmﬁmml“ 6 3?!“{!\7 A 83J

IO TE E, ﬁﬁ%ﬁwaﬁﬁﬁzm%aﬁrﬁﬁﬁaﬁaﬁ%miﬁ
(4 4 6

89 3 46 i
19.7 3.2 45J

D

3

g I HfE i3 x 2 B 1 I e AR AL & | SYE

4 4 6 :

\297’ 3‘; 156)Wﬁ1%aﬁ% Tl wet ved wrgE # qEd U A geR @
& FaUT 3 ¥ AR qEL Aege A qEd Ui d] qER W W e l%uaamagg
T TE B

- i



A1l TR HT 9ET

T AT e & reget w1 A A geR: TR Y ARN ;v AR A = (2jj)mxn

IR B = (bjj)mxn,mxn Wﬁ,?ﬁ cjj = ajj + by AT C = A + B qRoie B
1 3 2 3 4 142

-5 3

12 = 7 = 2 9
ST & | ITeR F e, arreget 2 i | 4 T BTt
7 4 124 5735
Wwe
1 3 J2) (3 4 -1+v2
2 2 7 42 2 9
2 4
7 4 124| |5 73 5
143 3#4 2-1+2
:2+3 _—5+2 7+9
4 2
T7+5 4+73 1.24+5
4 7 -1+242
4 2
12 113 624
Al2 s A

B9 TH ATE N T AT Gedr § IO FT §hd & A 39 A qe 3 U
ST FEd T 1 AR A =(a;) T ISE A, A A ¥ A F AR T AA = (Aay)) Bar

T 1
2 2
Bigemwa fog, aft A= 27 43 | A ed
=54 20
7 2
5 9T 8l &
—l-xl lx—7.2
7 3 2 3
- =12 1 1
) ) 2 —x27 —=x43
la=2]27 43 |-|3 3
3354 20 -;—x—5.4 %xzo
7 2 i 1
—x7 —-x2
\3 3 Y,
(7/6 —2.4)
9 43/3
=|-18 2
3
702
3 q

&t = s

124§




Haw e

Al3 TR F A

e X AR A A B B, R [0AH AB Paw aoft uftnfie oY g 2, ke
AT w9 A Her o @ @ R B ¥ el ) wem 3 | e R w R e R
Tect B & R Ry xR w0 | ved & 5w aw v wwt w9 fF By

1 xm 3MYE 3 MR m x 1 3 Fegg § o0 fay war 2

(bn)
. b
HE Wi A =(aj11,a12,...,a) I B= {2 i
bml
kil ua{\zglalibil)
SRert segE e 1 x | AW O aege g
3)
JarEwr 1 AR A=(1,3,5) ¥ B=| 4
7

, @ AB w® Ry

(3
H:WAB=(I,3,5)}4 =(1x3+3x4+5x7)=50)
| 7
* ok *

9 B9 < Rafy oT Re w0 | 7T AR A= (ay) TF moxop s E AR
B=(bj) T pxn 3ege 21 88 AB=C, W&l C=(c;)) T m x n FF 2, 7o
Cija?f

P
cij = 3 aikbyg
k=]

T Rty T o 2
IAEY, 3 B 39 GHHAT BT GHIN T 99 FY |
by 12 O
by, bag { €1 € v Cpp
: I .
biz -+ by €l Co - Cip
Al Ay vt Ay : bp2 bpn) ®ml €m2 " Cmp

WB| c“.=a11b“+a12b21+...+alpbp1. EGR AﬁmmﬁB%@mﬁw
F 71 yRfke c11 W%m%lmm‘ﬂﬁm%l Cijmma}m
AR FRABS FEwI e d

aj ap coay - ap \(biy




ey Gz v € vt g R i sEE
€y €2 -t C2j v €
Cii  Ci2 Cin
Cml Cm2 v Cmn

AF @ 9 BB F j§ 9 T FA 9 i R AR w W A Rl i &
W B -

p
cij = ajtbyj +ajabyj + -+ aipb i = D A by
k=l

IEEACT 2 ;AT

Freafof smegg Torwell ¥ SI-h 3Tegs TUrTHT RN 87
1) AB 2)BA 3)AC 4)BC 5)CB

TR g U A SRR BRI 4R o T e § B 9 e
U GRATSR 72T 8, @ 39 T A g 7% & T Ay

Bl

1) ADEH I HEn 2 8195 B N 9kl A w@m, W 3 ®, D Iee] T8 ¥
ToRT AB Wi 7Et 81

2) B & W @ den 3 8 W & a8l dew g 9 A ¥ dfedt 9 /e 2| 3@ BA
fsnfeg 21 33T, 39 BA SR s I RWfF BA A 3x28 iR AR
e 2 x 2 B, <9RT BA 9t :ifr 3 x 2 8l

: 1

B #1 vl i smle (1 17) A A & Teot &I 3l (ZJ q IO FA T IO B
Teel Ui IR weel Wi @ wRte w8 s 2

3: geett iR, TB WY #f Rl uE # -

.
a 17 [2}=1x1+17x2=35
-7
Qa 17){3J=1x—7+17x3-—44
et i, T i % v TE 3

1
(12 z)(z};lzxuzxz:ls

. -



Was W

128

gt o, qER & A gRRe T8 B

(12 2)[—37]=12x—7+2x3=—78
et iR, R i o e e f

(23 54)[;]=23x1+54x2=131
eﬁaﬁqﬁa,gﬁwmﬁ&u@%;

=7
(2354)[3]=23x—7+54x3=1

3) AC gRwiidg =t 2 wifs A & 3 wW & ok ¢ 3 Rk 8
4) BC st uiwifta =gt 8, wifs B & < & & 3R C # 3 dfaaai § |
5) CB gRenfdag 2, ifs C & 0 ww & R B & &9 9w #1

13 8\(1 17
12 1|12 2=
3 7 7)23 54

(Mx1+3%12+8%x23 1x17+3x2+8x54
Ix1+2x12+1x23  Ix17+2x2+1x54
3x1+7x12+7x23 3x17+7x2+7x54

225 455
=| 48 75
248 443

78t 0 aoft wat o R aragE & Ak FO R T e (identity matrix)
gl T &, n X n TWEAF HYE, BR 1« , ¥ e Ban o 2, a8 neye o
R e ¢ 1 2 2 9 adr 0 v B

* ok %

1 0 - 00
o1 - 00
| P IR S
00 1 0
00 - 01

T He Q HegE A A T SR B, TwHE oY PN et I § Y F &1 T
JTegE FT I8 UTEH B &
Al=JA=A

Al4 F=gE 9Ra (Transpose of a matrix)

I B G-I HRA FUT 1 A AR a=(aj) T mxn I ¥ 7
A T oRad B, B ¥ ALY vEe B O 8 nxom e (a5) & o

o ST 1 R IS B, o A 3 R F A T A W B ww e

—r=r D,



(1 2 17 ¥ AR s
35 13| & e

23
I 3 o atro‘qg{ ]wqﬁaff(m 34, 15)%1&@{5k
1

13 1

L2 5 7 2

17 13 8

Al5 URFE R 9e9sS AGE

JA® n x n A AYE § GO TF aRAfaF g s 8 Rl aregg w1 AT el
T B | B A B IO Y R GAERT 9 H I | nx n HSgE A AU A
st B (n—- 1) % (n— 1) I IR B 4@ # Ol T | 95 TS A o
A SRS T 8 1 (T s e @) e g S & 5o 8, O e g
3T TRTFA MTE-02 & 3 3 3 391 9 & W7 2 &7 a7 3y wrren e Somivrg o1
T H FEAT F G ¢ 1) A AE A= (ajj)nxn T nxn GG 1 1% |
3Tegg I qAE 0 3a9d BNl B | A 9 /v, R det (A) § wave fEm o B,
T RIS T Y W R 3

n
Det(A)= Z aiinl
i=1

& Ay, 3 B TEQT & A b it I R wed wW Y sem WA A B IWegs
(sub matrix) F TP 1 (—1)*) ¥ [0 FE W W< S0 B | T IRAN F FER
2 x 2 ITEYE T WRAF Tg BN &

a a .
det( i ‘2] = a1 (1) det (2 3) +az1 (~1)2+ det (ar3)
a1 ax

=ajjaz —ay ap M

T IR I a@ ¥ gue 3 R Prafafee A

-3 2 1)

1 -3
= det —2det 01 —3det 01
2 1 . 21 1 -3

TR (1) ¥ B T 2 x 2 e N RS B G I AN F | A

1 0 2
det| 2 1 -3 )=1A;1-2A1-3A3

1 0 1
2 1 =3|=1(1+6)-2(0-2)-3(0-1)=14
3 2 1

anSTlai\? A f‘ag'r'vlwﬂﬁ'ﬂ(invertible or non-singular) 8% 8, W&l U ET 3MJE B e
2, Rred 6 ST QU 0 x n T STYE BR A -

det

AB=Ipn |
¥ gt o sege #1 goh SRR 0t ¥ ST B E | v o I

190




’tﬁaﬁ:_m

130

A=@j)nxn T R A F GedsT (adjoint) A IRATST T YT A WA &

An Ap - Am\!
Ap Axpn - Ap
Adj(A)=] - : ;
‘ b
LAnl An2 Ann J
WEi G H W Ajj,ay F aEEST B | I

A Adj(A) =det(A)I

e det(A)=0 @ det(A) ©

1 .
det(A)

Adj(A) = Ipxq

I A SIGFHUNG B ST ST YhT E&%A—)Adj(A) g & 1 ot snege sl B

2, aft Sl dact ol det(A) = 0. TN ITIRy B forg W Sromivry 7 A A
AT UGy TEiF FT A MTE-02 1 1§ 9 & 90T 4 & 50T 3 & ITRY 7 SR
FGH 8 |

A2 IS AT ONE

T A H, SEid awr 2.5 F a1 4P ¥ e T8 Q@ e # ik a uis
R FW § A T5 TG AW AT A DY FEOA HA 8

9 T F A A F oh e el § xp, xp,.xp, S A B TR
Q@ T A xp,, XR,» XR,--XR, FHEIY A (non-basic variables) F 9% F3d T |
o § w9 90 Ry & I8 (@ xg, ) B ARRH F yir,, Y2R, 5 YR, §
yee frar s B 1 o smard =3 A amardt 93 (non-basic variables) ® 18 #
YR forer ST g ©

XB; =X10 ~YIR;XR; ~YIR,XR; -~ YiR, XR,

'XB, =X20 " ¥Y2R,XR, ~ ¥2R,XR, - T Y2R,XR,

XB., = Xm0 ~ ¥YmR,XR, ~ YmR, XR, -~ ¥YmR,XR,

& X{Q,.rsXpmo THTL TR & WA 8, Fafh ol 3wl a1 xp,.xp , 0 D EWH
Praa #¢ R o 31 & werd arodt # ww g & st Rard 7 8

A1 e 6 siftrererdioR fsam ST W FOF pyxy +++o+ PranXmen © 6T

PGS T F 0 T 8 (R, AR x; W AOYLE A} 8, o py=0). Fnerd

A KR, XR, PO F T HTR TC I MG & Xp, =X10,-,Xp,, =Xmo 3
I BT FI WA T8 BT 8

~,0
. PB,X10 +PB,X20 ' tPB, Xm0 =Z

7 @R s @ ww MW%#H%,W%?&HWWOQWW%%!%
Pregy & s = 3 A Byl (aRakf) sim- s wo et A ofg ot
IR FB P AAT H FAT JTOM, T wwC H AT AN BT B B B ) I 9 |



e Sl T g R B I A et & e o wt § | A1 AR I ¥ ot g
XR;, P SRR @ HEAT AR § TEH XR,,- AL xR, B W0 R E A
G RS gk ad @ g s w3 @ wAt ¥ Preafefee aRadw S g
XB; = X10 ~YIR; R T YiIR2XRy T YIR, XR,
d9E v goer & & S XR, =6,xR2 == Xg, =0, Sl Xp, ?Frﬂﬁ%’?l?ﬁ%
XB, =X10 = Y18,

Xp, =X20 ~Y2R; 9

XB, =Xm0 ~ Ymg; 6;

wmsa%m,mwmmnsﬁm%

2% = pp, (x20 ~ ¥1R, ) + PB,, (%20 ~ Y2R{0) + -+ PBy, (Xmg ~ Yk 8) + PR, O
T 30— 70 q T HAT D AT K g3 afg ww S @
v 3

!0 ~2% =pg,0-pp, YIR,®—~PB,Y2R, 0~ + PR, YmR O

~.

=0 (PR, ~PByYIR, ~PByY2R, " 'PBy, YmRy)

W RE, AW xg, ¥ @R 9 I W, vl ow wh sHmend w1 w0 W oed @
g, 929 B & A F Freafafe gfg aet @

PR, ~PB,YIR, "'~ PBy YmR|
=PR; — Iy

Wl TAE zg, WA

PB,YIR; +PB;Y2R; + T PB,, YmR;

A e wO & R e i 21 B deka p) @ ST pj—z; @ R w0 e g
Fer - (algorithm) & Ito=1 RARFT wwar Al § gz e 7 aror wam

T T B UE FE qhd & [ A xg, F WA W xg, ¥ I A M A, w9 w7
¥ STET B T 0 T A @ Y 8, AN IR werT d A N e 5908 gy we
B | .

; , .
Pr, ~(PBYIR; *PB;Y2R; -+ PBpYmR,) = P2 — 22 = Py,

ATE FXR; %mﬁq&aﬁﬂéﬁ,aﬁa{mmﬁm“.%mmr@ﬂq
B & Ry BT P wE H 9Ry < afy ve Al

* . ' '
Prj =Pr; TZr; W&l ZR; =P YIR; T PB;Y2R; + '+ PRy YmR;

TR wwwr gl F w9 F nerd) gETa & e gy #, @ s el e =

XRys--s XRy, Y derEl PR, —ZR;»PR;s~ZR;:PR,; ~ZR, FT IR FT G & |

T FaU AT (AER) YN (relative profit (cost) coefficiants) FET T 8,

M T8 R v A ¥ g v = ghs (a E, Afd R e 8) T war

T[Tl § TEP T IFER T W IAS Yo WX I I T@h T AT o) K

B 3 7 &Y | A g a F ahE ST OB § (@] STIwaT w1 AEaiE 131
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HYAT TR &) A WA T8 T gorl @ 7 P o s 71 xR fwe fow

PR; ~ZR; HICHa &Y, H 9T gha & fore fmar st & 1 wifei faw &1 i ofg &
e 9@ s = R, 1 99 Fon € Res R gemene sdfees o ot #
PR, —ZR, SO BT 81 | (AR T ANRT HRA 1 AGAGHID B H A A
T Fram 3 FTER T W I F 9T 1 ¢ P g M o wore geew
Wﬁrmwaaﬁwwﬁl

A3 g@mwwaﬁ'{wﬁww

g a9 gA W 2.6 N Tqwn &, g8 39 1 yaw 9 W A w9 Fefa wo
R IR AP R feRa S s sf e N ARma s e &
B AT 8 | IR e =X xR, B A WA yir,, yor, IR T THEr RO
& g2 B, A YT T B b surdy w’t @ e w3 & W ¥ yeR foren S whn
E :

[

XBy = X10 ~YIR{ XR; ~ YIR2XR,; 7" T YIR, XR,,
XBy =X20 ~Y2R;XR; ~¥Y2R2XR2 T T Y2R, XR,
XByn = Xm0 ~ YmR;XRy “¥mR3 ¥R ~***~ YmR, XR,

A ARG 377 9t e T A & 0 TR I @ gU 3T 9} xR ¥ afE
FTP 0 FY 30 &1 79 ) A F A F Frefifed oftadT e €
XB; = X10 ~ YIRjXR;

XB; =X20 ~ Y2RjXR;

XBpm = Xm0 ~ YmR;XR;

FifF a9 we & % o 9 & 719 WG (non-negative) B, TARIT 0 T7HF BN
CIEy

Xg; =X10 ~YIg;820

XB, =X20 ~Y2r;020

e & B g i A sl
X10 ~Yir ;920
Yir; SO 8 9 @] B0 Fifh x> 0.
ST SN 1 IR Xy — yor 020 F AR F Wt o sy 2,k

yZRj>0,r=1,2,..,m.
T 6< X . afe Yer>0
)'er

FAfH U B el ¢ B g am B B FrEd & yor; >0, qqfo ug wee & &
a8 AehaH A, g w0 F gumfe s e 8, 18 B

i . Xp .
Oplin =Mmin |1SJSm;yer>0
‘ yer




A1 iy kdl i § g e w8 o @ sreiq T Ao @

min

kRj
AT XR, T Oy, 11001 BN 8 T AT B H xy, HEHT YW & 90 § | O B9
K3t SR 9 T TR @ sma ¥ geT 30§

T3l Y & W W B MG TR FEG 3 3N IR DS A W R § wH B

STt i st ) T & 9 R A A ST e e
5 g Prefafee O &1 yam e 78wl Rafr 7 # |
72 it oferr = oA it dfe
el i ¥ o o R
ey e

17 TR B 1T die smarl dfe & e et w0 s Wi B 1w AR
adarT aRe # iat ww AR A o wRfte @ o ot ol ® vy idt iR o gt
wi wfafle &1 a8 g 7% 8w 21

x Tl 9 )

ik

S/.. =i —
’ y Yik

Yij

TEe [ TXe it T IR wRa & 1 iR o e iR ¥ wW e @
st 4 vfafe § adar sa 3 SRvE ST B WA giar €7 N B

fredt smfirs o Ui ase ¥ T SRR o T @ A R Y 3
forg sy Pyefee i g 1 o wim AR ww ¥ 1w A p; =P -2 T
Al H ¥ w9 S o am s wee Fea @ AR pj— 2 = p; fioch aelt ¥
R @ FeT o Ol (Relative profit coefficient) N W 0 8 | 79 ST G
% B § |

. Zz
Pl sy =(pj —2)) - (pk) Ky, 3)

Yk 'rk

% *
by =pj-

I Wy aa & Fr 3@ Rufy § ww S oty gfy & Rrg wmm fvg g ae @ de wiw
ﬁamﬁﬁ%mmaﬁm?uﬁmﬁ%mmﬂamﬁﬁaﬁm%
g < o5 actwT e drool (simplex table) ¥ ) T & W F g wT
Fefeswo i snmw e

XBy = X10 ~ ViR ;0

Xp, =X20 - Y2r,6

XBp = Xm0 ~ YmR;®

TET XR; gfg # R =77 By mon srerd =X (non basic variable) ¥ @ 6 7
vmm%mﬁnmgsma‘wm YR; SO, T 0 %1 59 & F = 4 B,
Xpy s XBy, B T A WORR G @ €| 7 AT a9 amard WX xp, F HA AW
ea‘» BT xp, (0) ¥ FFC T &, el 6 7 A5 A § Trwd FAerd WX Xp; W
TEHT TR B, T A 98 W@ g 8 0 F @ w0 xp;(0) = iy ~yir;020,
i yir; <0, # aweam F aR yir; <0 & g o0 B W x5, (B) > 0. T

B s sy
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T2 M W BT F A A U GEAR A, A AW T2 I B T (g - zgy) B

- FE (pr; -~ 2zj) > 0. (Y TG B B SMER F AW A AR A xR, WG

yioas dgse FEAT BN, W O FEH AT &1 I § 9T aw O(pr; ~2zg;) M ¥T
B S | '

Ad TG ET HFURG

T 0T N, 99§97 WiT 4.3 F s 3, g ¥ o R 37 | 3@ s & e
IR FQ E

géaa?rqﬁvnwu% xt =(x]’xZ,__,,xn) mPI %m@wg?{% IR
u! =(u},u3,...,u,) 80 P 3 Rq o gem et & & p'x<blu

wXE : FE x T YT o B, x 20 (A ) A Ax < b (@6 F e

&) F AET FI@ B 1 idi T En:aijxjsb,- W&l 1<i<m, 99 i¥ Ty A y; J
j=1

T PR | A v §F T gEE B vy 2 0, R sedt sl v 7@ A

HcT: ,

n
u,-Za{j Xjsu;b;
e

FEH TR Y AR AT i YT, To 1< <m T BN B, ORI T R WA
U8 W BT &

ZuiZaij Xj SZuibi 4)
i =i i
Eﬂa}ﬁq—aﬁ, iR ut =(ul,-.-,um) aatr{w%, W m%%ﬁﬂﬁ%%

m
Zaij“i 2pj, I<j<n.
i=1

QAT gE 1 WO xj § I AR R A T e E

‘m
Zaij u; 2p;xj, 1<j<n.
i=1

i ITAFT FAABT JAF 1< j<n T(mﬁm%_,saﬁquzﬁﬁhﬁvm

- m
Zijl:aijuiZZijj 5
i= j

J

2PiXS X)) ayu; whE (5)¥

) ]=l i=1

‘r m n

=20 Ay X, T & HH AR W
il

PR N N T . G



—

o A g9 galg FAT AR A1 R s s

A5 3 uwET fafr

@ o ¥, N gEA o 3.5 N waw B, 98 @ B wmr 3.5 § & ge 8 e Ry =i
g B |

IR e B (Tt (3) ) B Ol ¢ smard dfed B R K smard i @, @
7Y HER 67 F WG IR $ IR X; D ANRIR o F T A T8 8erl 8

* Pk —Zk
Pj =(pj—zj)- Yrj
! ! ! Yrk "

39 e & B T AR WAE <o A AR I g TE ghfEa w3 A0
e 8 & (pj—zj)<(p’y Zk)y,, iR, xg %W‘R’Mﬁiﬁﬁ%mgﬁm

maﬁo%mwmmaﬁwﬁmﬁmmmzﬁﬁmwmm
AT (non-basic) I P NT FT Gy JFT G 20 |

rﬁmﬂ%m

XB, =Xr0 ~YrR;XR; ~Y2R2XRz -~ YrRy XRy, ; (6)
A ARG s Tl AT TR 0 T I TER §¢ B K S =T ) e §
ise AT A6 § | 9, FiiS 89 78 T%d § & xp R A D5 ¥, @l
AT (6) ¥ 8 0=Xp_ =X;0— YR, XR, TN XRy = X0 gy iR e X0,

YRy
S x, B AAEA W 2, HOMHT 8| I 75 GAldaw F B g sman ¥ xg,
gAIHE AT § G A8, yer, <0. W g 3 Frareren 2 T oy ey &7 k
& =TT TH YR DA 9rhe] REd oy, < 0. 3@, |y, <0 @R
(Px —2zx) <0, FAY T8 IaT 7o & & ARy 20, o s

—Z
(pj -Zj)—pk k

)"50 .
¥Yrk )

o §Se B Rl 8, FifE e j @ R (pj-z;)<0.
I T Faer Tg GRARER AT v @ T

—Z
(pj—z))<BkZZk y . wafs y, <0,
r .

T j A R B y—<0. 99y, & 97 T sy g8 giaRee s B @
&
(pj—ZJ)ZPk"Zk
Yg Yk )
o wiasy w9 j 9 @0 B ey R &y, < 0. s@: g% Wk F 9w w1
ﬂr%qﬁmﬁﬁ? Yk <0 I

(pk—Zk)=min{(PJ—ZJ)
Yk

T8 57 WO Fo-RAf # sata sma § wlase B T 9% 9 F T Py
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a2 amardy e ¥ Y o RRe 7 &, R B 2 sl P e e Presfi
& @ = 1 Mg ¢ 9wa 78 S, O 5 B 87 e o 1, smeady dfee
TaF (index) B | o Qfng B o = Tl pored 2 2,

H B ® e wafe sty Rl x,, WO 31 A, WRT A e sl
Il yg,1< j<n, RO &1 &= SR B 97 gl s (non-basic) T A
THFON & T H Il w3 W e @ Frew 8 3 sl

XBy =Xr0 —YrlXR; -~ YrnXR,-
Tg, IsUaE gllET ) FRaam e R A RE mam e E

- Xp0 =XB, +Yr1 XRy t- + ¥YrnXR, -

Fw, FifE T yy,s BT § K [WifF x,p Ronews 2, TEliw 39 fafo ¥ w8
RO e TET 8w, Sl = & o Haw HOaX A1 W 8 A 8 | g
Tt ®, IudEd gtertor & fadt f a6 W w9 A W TF 9T A7 HoneHT W1 B ¢ |
9 78 W T@ I B I IR gt st adae arel B & 9l e
weitereor-Fram  Frsoie 9y @it & sgeoe famm wn 81 o <o we o
Frarerar 3 6 @ wfieo-Pram w1 oF W) o 79 8 vt | 79 axe, IR s
el 7 39 wHm ol N uw dfde v aoa 2, e s w ¥ w0 ulafe
B 3 i A s o wlaleat o &, @ s 7 Pt P w & & @
frepr o1 & g% wHEw 1 F1X gE B T8 2w |

A.6 IIITT FAT I F ATH TEARIIA FAwerwor

&Y e 3.7 W v, T A ¥ T e O wwt w0 B 9l o wer w e
FeeT W1 & A BT &1 NG BHY W 3.7 IO 7 W wawn § sy o RyRydy §
=T w7 B )

Rafy (i) : Teow Aol § x; sFmard =T A

w Rl &, p; & =71 A g uRads w1 g = S Il @ e 9w e

T I fF B9 Iemer 7 ® wrel 9 § ¥ar | e S F adwe s oW o geeaw
F7 @ 8 9 oF 5wl w9 F Rg s gt $ smifde aneuis 239t 99 @
1 i py F Far mr oRadw sy R, weE x; s, @ amfeen o @ gie
TE Far, RN Y U7 IW g & B adum & 9 gscawar Y SaegsaT Us Bl 8

f)j—-Zj <0.

W& Py, pj F AW AT & | ARET AW FC B g SEw g9 ws W A
ﬁj+Zj=pj—zj+950

mﬁmmma‘wmﬁﬁ 0<zj—pj=—p}. 3 6 %, Fred R =t &t
—oo<9$—pj @)

3R 8> ~pj, A x; T IMARAF T U GAEAD B S B AT q|Hr Iy

IR 39 T FaA B T e @ e gseaw E @A | 39 9w adwe gseaH

wrooh ¥ wFar woa-afy 9 @ w6 & O el gven @ Rg sseedmr @ mm
21

fafay (i) : =X x;, Fomd vy &= [oiw p; F wRakfa w3 p;+0 F R m
T ooeaw ol &7 e a7 2 3 9ol #Y & dfte @ O )




- e R

= Rufe &, x; @1 geaw el & 3 e w3 B e e-Tunis § uiads g \ T i s
BT 3T 0 97 @A B 1 T 7y P A H oRadw B B FRO el a3 B
aﬁmwmﬁqﬁaﬁ#ﬁw%lﬂk%mﬁmmﬁﬂH%m

S VIR Py, i — 2k D ©F H sfwwler b s ¥ A (yy, yok - Yk

FAE x, D WY k A gHE @I, q ZPB,Y«:Zk Fif% pg,, pp, +6

¥ ufaffa & m &, ol st 7, & Prefaie oRaile v aar B &

Z)'lk+PB,, Vek +0Yic =7k +9yrk

mwmﬁk%mm(swaw%m) Pk —(z¢ — Oy ) €0 W HTAT
Ea 1 gEL W A, W k B R pp -0y, <0 W FT Amd § Pmd &
FErd B W N k F RC Oy 2 pp T FC WEQ ¢ Nl B oy, FmErd A
& AT B opy B B AR v >0, @ e>p /Y. @ 6 | et oRkdy

(lower bound) T8 Brm
[ Pk :
) = max<{ & | yy > 0,581 x) WY § 8
IYrk ®)

75 g@r AT 21 ot A e ¢, T AR &F oy, >0, T Gy = o0, TH
ﬁqﬁﬁ,uﬁ yrk<09;‘%-

»GSp;./yrk.
Fa: 0 uX J9R IRy (upper bound) s BAM

*
0, =min{—9k—|yrk <0, Ji8l x; 3FEY W %}
¥k

AR, 7R HE A Wk, T B Bwd BY y, <0, T 0, =c0.
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gt

IRas wweT

unbounded
hyper-plane
non-basic variable
inequality

half plane
maximisation

half space

convex set
relative profit co-efficient
relative cost coefficient
basic solution

basic variable

surplus variable

primal_
primal dual relationship
optimization

post optimal

objective function
upper half plane
simplex

simplex method
algorithm

identity matrix

two phase method
weak duality theorem
dual

minimisation

slack variable

criterion

model

decision variable

lower half plane
boundary |
transportation problem
bounded

- marketing

range
transpose

iteration



entering variable
entry

strong duality
iterative method

realistic

empty set
linear programming problem

linear programming
constraint
canonical form
equality

Isovalue line
Isocost line

vector

feasible

sensitivity analysis

operation

3R sk sgEa
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