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PRIZETELE
o BIRE: BhFRBIET LAk

o BHR1200MDERIER, BHEO00HD YT 5—22.
o BHFEITIERANAN-FEDAN, £4X5, 3THA.

CW, ¥000/h
b)) 3 stress

¥1,200/h
5 stress

o SBRICSBFE, TILNAET HEMEIMDIENTED.
o BEEDT=6, AL AR EF21THS.
- ET, CORBDLET, BADT L AAMHERBIZRES
W 4 SOFLALMEEREFTRIENLA?

R ETELE
o f5IRE: RAFEMIET LAk

B5#51200M = B5#A900M <t
@ 2ho, SEMS T BIRERT! ARLR:5x5=25 > 21(35a8)

o FF#A 1200 D ERIEE, BHE900H DY T 4—22.
o BEFEHITIEANLAD-FEDHA, & 45, 3THS.

o BRIZSHEER, 7ILNA LT HEEERSZENTES.
o BEMN=®, ANLAHFREIT21THS.

EX 1k
max. 1200x; + 900x, —7uqareBRE |
s. t. Xt X, =5 <A TuArEEEEG |
Sx;+ 0 3x,= 21 <{#ERbLREH |
X =0 <A7usqrEmEEs |
B#EEETIV
#RMEHELE, LP; Linear Program




PRI ETELE
« BOTHES

BRI ENEZ D D2
R (RKRHTIRIT)ET.
ZTNULEDBRTTRE
PER12N4

(2x, +09x, X, BRI E
s.t. x, + x, §5
5x,+3x, = 21
xb = 0
Ri#EfE: (v, x)=(3,2)
T TR
1A 5285
REfE: ¥5,400 X,

EE LPICKDEREERARICK DR AR

268 20 528 By
- KEBEFHARKRICHEAT2RIBA, BO®MEELF=L
o ADTAIEESR 1B B AIRABRIS AT VT TED
o BOMAESRI 1EMB Y RABR20MT7 VI TES
o ADRAEESRI 1 BRI H 1Y 20 DR S E - ED
o BOMAESRI 1B B 1Y 30DEH EN-ESD
o RERE BN I- SRS (L B A 1 0B S
o AEEDHETEIEMMES EILRA240
o HATEIGDT=0IZ, ALBL60 R LU EARLE

- 2R B ORERNBALEDEIIC A, B DMLY
Y7L\ THENIBRT DT NIE LM 2

EHERET S (ROVLDEERHIZT D)
2 LPIZERIET D
3. HETKRET D

wR IS ETELE

max.12x,+ 9x,

Xy Xy, Sy, S5 =0

[ Bifkik (simplex method) DEITIN—T ]
1LEHBEATEERDHS —HBULVEESKRT

st ox,tx, =5 2.ratio test L, B/MEZR DTS
5xl+ 3)C2 < 2] 3.pivot(REHL) CRETHEEREELTHETH
X , =0 reduced . .
! IEIAR ’fazce ”O"Mbk simplex tableau
_ (), X2, 8, 55) xI | x2 | sl s2 | rhs | ratio
max. 12x; + 9x, 2=0 0 s 21 12) 9 | 0| 0| 0 |rest
s.tooxptxts, =5 basic sl 1 1 0 | 5 |5/
S5x;+3x,  +s,=21 variabld |_s2 (5) 3 o[ 1 ]2
X, Xy, 8, 8,20 pr()[/ @

(X7, X5 87, 85) xI | x2 | sl 52 rhs
max.  9/5x,  -12/5s,-z =-252/5 (21/5,0,4/5,0) 0 ((9/5) 0 |-12/5]-252/5
st 2/5x,+s,-1/5s, =4/5 <;> sl | 0 1 |-1/5] 4/5

x, +3/5x, +1/5s, =21/5 Lt [ 1 [a5] o [1/5]21/5] 7
X, Xy, §;, §,=0 B @
@ (X7, X3, 81, 83) xI | x2 | sl 52 rhs
max. -9/2s, -3/2s,-z=-54 (3,2,0,0) 0 0 |-9/2] -3/2 | -54
s.t. x,+5/2s;-1/2s, =2 & x2 | 0 | 1 [502]|-1/2]/2
X, -3/2s,+1/2s, =3 x| 1 [ o [-32] 172 3

= N e o
%7? ﬂ:9 E-I- E ;2;_; [ Bi{K3% (simplex method) ]
I N 7
[ 7 -G (x5 x3) xI x2 sl s2 | rhs | xI
HixETHE] « FAFIFEEE
- sl T 1ol 5 |GD
. 3 | 0 [ 1 | 21|73
x2 | sl 52 rhs x2
9/5) 0 |-12/5/-252/5
2/5D0 1 |-1/5] 4/5
3/5] o |1/5|@i/5
x2 sl 52 rhs
0 [-9/2| -3/2 | -54
1 5/2 | -1/2 2
0 |-3/2| 1/2 3

A1
21/5 5/1

ratio test

Obj. Value 0
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N . " = B ( imal solution)
WE:LPISBER SR EES R
£E1E (the optimal value)

o BB ESRIRE i o BKENEZ S D

- HHITHTIEI3IDDHRA, B, CEE-TLS. max. 2x;+ 3x,+ x;+ 2x,
o A B, CE1EHERDIZ, ZRENLTOHBABE 5.0 2%+ Txy+ 3,4 3x,= 6 <> x,=6-7/2x,-3/2x;-3/2x,

MHEPIE AL 6kg, 2kg, 3kg,

X;, Xy, X3, x,z0
MHQMNE 4 3kg, 2kg, Skg,

PHERDE 2 41, 31, 21, @ ]mmgﬁﬁ(reduced cost)
MESHNE L 59, 1g, 9g yry;
e COIHTHEATESMMP, Q R, SOEIX, H42500kg, 3000kg, max. z 12\ /xZ\ /xj c )x4 & (dictionary)

18001, 5000gTH .

o A B, CE1EfIF>THONBFEAE L 7HM, 45, 55M. S 1 x= 677/2x,=3/2%;-3/2x, BilE
X7, X5, x;\, X, = 0 (an optimal dictionary)

- FIWHEKELED, A B, COEEEMIFLEA?

HEZE ] (basic variable) ‘ ‘ JEEEZE# (non-basic variable) ‘

HIEfE (an basi n)  EATAREE KM (an feasible basic solution)
o x=(6,0,0,0) x=0 &= HER

2= ‘ max. x;+ x,t x; =1
%ﬁﬁén-i-ﬁ;i 5.t 2x,+ 6x,+ 3xy+x, =24 /fs% 3 ¥1$I£t%1_]-%m:h\u*
2x; + x; Fx5 =6 . s . -
o BKZEDZMFHIERK X, tx=2 e UTDMEZEKETHRNTHED
max. x;+ X,t x; / X1, X2, Xy Xy X5, X5 =0 max. x;+ X,t x; max. z =x;+ Xx,*t x;
S. b 2x;+ 6x,+ 3x;= 24 X3 S. b 2x;+ 6x,+ 3x;= 24 st 2x;+ 6x,+ 3x;+ xy =24
2x, + x;=6 > Efiﬁéﬁl Xy 2x; + X356 >l 2x, + x;  tx; =6
X322 3 Z; 18,4,0) X5=0 =2 LAZT X352 X3 +x5=2
X;, X, x3= 0 ( ) " (0,6,06,~66,06,0) | FEIELE v, X, X, x3= 0 X;, Xy, X3, Xy, X5, Xs =0
<e<3 (0.3.2.0.4.0) z b X, 5 5% X5 X | rhs | e (X)X, X3, Xy X5, X631 Z)
. 2.02) (0.3.2)
HELH x, S (D1 1]o]o]o (0, 0,0 24.6.2:0)
gl TJ};L ()/( N x, | 0| 2 30100 | o | 24|24 /
EHES X3 x,= X; = FHEE HE
2 0 0 1 0 1 0 6 "
& o | e | s
Xg 0 0 1 0 0 1 2 2/0
x5=0- /
2xnse] L0 z | x| x| x| x| x5 | xg | rhs [eeer (30,018 0,.2:3)
X 1o [CD]-12] 0 [12] 0 i
Xy ST = G oo |Gl 21 1]0 s Tk o
XKEOFETIE x;=0 (; & £0.0.02) (20460t 3v,= 24) x, | o | 1| o 120 |12 0] 3|30
£iH A TIRIE (3.3.0) xs | 0| 0| 0| I 0| 0| I 2 |20 (3.3.0.0.0.2;6)




Y .Y LN Py Ly |

XIRF L HMmEREPC
PCYZrZEFIAL TLPZAES THASY T
o YIMEFIHALTHWLTHES!
- Gurobi A, AcademicH| A #ARIE & &4
- FICO Xpress ER, FERARER
- IBM Ilog Cplex A, AcademicH| &

SE - HBETIL
o BTt EIRREE 2D DRE

L BKSE (simplex method) J G.B.Dantzig (1947) BE. TWHRAE
{ W& (interior point method) JN.Karmarkar(1984) E - W B (751 RT)

max. ¢'x min. by
X3 st. Ax=b st Ay+s=c
x=0
Newton 2=
A O O|4x 0
O A I|dy|=|0
S O X| 4ds d
JacobifT 3l
*2 NewtonA BRI RL
X
1 d;=p—x;s;

(J=L--n)

- SCIP 1)—
— Excel Solver & H
- LINGO/LINDO A
- GLPK 1)—
- Matlab A
— Octave 71)—
- Scilab 1)—
etc.
simplex ?

Def. Let S be an arbitrary set in E,. The convex hull of S ,denoted by
H(S), is the collection of all convex combination of S.
In other words, —x € H(S) ifandonlyif x=3k_; Ax;

Tho A =12 = 0(¥))

x; € S(Vj)
Def. The convex hull of a finite number of points x,,..,.x;,, in E, is
called a polytope.
Def. 4 collection of vectors x,,...x, in E, is considered to be
linearly independent , if ¥*_, 3;x; = 0 implies that 2,=0 for all j.

Def. 4 collection of vectors x,,...x, in E, is considered to be
affinely independent , if (x,-x)),..,(x,.; -x,;) are linearly independent .

Def. If x,,...x,,, are affinely independent, H(x,,..,x,. ) is called a
simplex with x,,...x; ;.

¢f. M.S.Bazarra, et. al. "Nonlinear Programming” Wiley(1979,1993)

simplex ?

The regular n-dimensional simplex

n=1 n=2 n=3

¢f. J.Matousek, et. al. "Understanding and Using Linear Programming” springer(2000)
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ﬂ&ﬂﬁﬁlﬁﬂn
o TfEZE(P

|max. 4x,+ 3x,

. RXﬁFnE]E(D!

min. 5y, + 21y,

X xt il e
o WEBEDEZT

max. 15x,+ 13x,

min. 5y, +7y,+17y;

lS.t. x,+x2§5 S. t +5 >4
LYoy =

5x,+ 3x, = 21 = y,+3y,= 3

X X% =0 Vi 3220

[ im0z mamE |

max. 4x;+ 3x, min. 5y, + 21y,

s.t. x;+x, =5 =) s.t. y,t5y,=4
5x;+ 3x, =21 y;t3y,=3
X, x=0

—meaizix... @)

[ menox-mumE |

® st x+3xn=5.0 )| -t ¥ +3y,+lly; =15
3+ x,=7..Q 3y + y,+ y;=13
x,+ x,=17..Q Vi, Vo, 320

X, x,=0

Dx3 +@x4+Q@x%x0
15x,+ 13x, = 43 => BHBEHIEFA3UT !

DOx4+@x0+Qx1
15x,+ 13x, < 37 => BHIBEHIEEITUT !

DOxy,+@xy,+Q@ %y,
(c,+3x5)y, (3, Yy, H(1 L b, s = Sy1+7y2+ 17y,
& (v, 3y, 1Ly )x Gy ryty)x, = Sy A7y, +17y;
Vi >V VI
15 x, 13.x,

)Y a3 =0

EE  E A &
« UTOHREEEMEICHT HMAHEERE

max. 5x;+2x,+4x;

P)| st 2x,+ x, =3x;=3
4x,=3x, +2x; =5
3x,72x, + x; =1

X t4x,+5x; =2
X x;=20

M xt 7 H
B EE
EEDEITARERE (x,.x5), (v,,),) ITDNT,
4x,+3x, = 5y,+2ly,
ARYILD e
min. 5y, + 21y,

max. 4x; + 3x,

®)|st x,+x,=5 O st y+5,=4
5x,+ 3x, = 21 y;+3y,=3
X7, x2§0 Vi y2§0

|

e :IFFA
4x, +3x, < (yl +5y2)x1 +(Y1 +3y2)x2

= (xl +x2)y1 +(5x1 +3x2)y2 <5y, +21y,

S CISIESN ] )
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BEERERE
M *t 7E B
o MxtEH
FRAREP) [CRERR(x,*, x,") DNEET BHLE, W
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*tED) ISURERE(Y,", y,) NFEL, RBIEIX
FLL, B,
4x,"+3x," = S5y, +21y,”
ASARYILD | 4
max. 4x;+ 3x, min. 5y, + 21y,
®|s.t x,+x,=5 @O|s.t y+5,=4

5x,+3x,= 21 y;+3y,=3
X, x=0 Vi 1220
o FEBARER —meaizix... @)

TR % 7€

T tHfE M E

EREP) EMAFERE(D) DRITAIRERR (x,.x,),

o) DY (P), D)DEREFETHA-HDBHE+S

ES b x(»+5y,-4H=0  |y(5-x+x,)=0
x(0n+3y,-3)=0 " [5,(21-5x,+3x,)=0

ML H_ETHS. 4

max. 4x,+ 3x, min. 5y, + 21y,
®|s.t x,+x, =5 @OM|s.t y+5,=4

5x,+3x,= 21 y;+t3y,=23
X, x=0 Vi ¥ =0
o FIFEARK =iz, €)

()~ (iiNETE#E=T J

RABBOSOREDER | iyt
o (FFED) FE - MR ETEIRIEEfFEZCETE
(i) { yEHn=5 o, 20 TR

5x,+3x,= 21
i) {7323 =
(“) y1+3y223 ypy;—o XIRT Rl EESR
ey Jx(n +5y,-4)=0 J’1(5_x1+x2):0
(III){xz(yl+3y2—3)=O ,{y2(21_5xl+3x2)_ TR
Tz 9fE (x,.x,), v TRDITEHIE.

(F) BKE (simplex metho, (i), (iii)Zzf#@=L>2, ()OI TRT
Xt BAKE (dual simplex metho (i), (iii)Z#H=L22D, (DI TRT f:’éjtib\tit’
INYI—L3

o RESR
(i), (i)&i

(TSP Qrimal-dualfag) (). (VEBILD, (i) ORITHT “os
—geaicix... €

%%Kﬁiﬁ

o SEE TRRETELER ] BREGE(1987)

. JifﬂTli TERFZET A DM | EERE(1992)

o H.P.WilliamsI R EET )L DIERE 1 EERE(1995)

o KILZE#T&ZBEIEET LT BREGE(1993)

o REMX THIEBEAM BaEE199%6)

o HFBARA-MIEF MRE b ] #£31HR2002)

o BHRE-SFiL-HEBEL TRELiE] HEREBE1994)

« INSIEF- T BME-KBFER-KEIE THRE] gIaEEQ0
o FEER-WHMT ARL—230 X )5 —F | HAEE(2004)

2019/10/1



