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RIS ETIELE

o BIRE : I T ILINA B
- B#A1200M D EREZE, BHE00MHD T 2—27D.
e BREEEITIEAMNANT-FEEM, K45, 3THA.

¥1,200/h
5 stress

¥900/h
3 stress

e BRIZSEEM, 7ILNA 4T HBEBERSZENTES.
e BEDEYH, ANLRAFAEF21THS.
— 3T, COFHDEHET, RDTILINAMHEZERBICITED
Q) g DDTILNAPEENETFTRIELLA?

?

BE441200/ = B 44900 b
I} FpD, SRR TABBEET! || RAFLR.5x5=25 > 21(HAE)

RIS ETIELE

o BIRE : ShEERIZET LA
- B 1200 D FRIER, FHE900M NI (52—22.
* FHBETIERAMN AN-FSHAY, £4K5, 3THA.
< BRICEEE, 7L ET HRMEMSENTED.
« BEDT=, AFLAFBEEIF21THS.

EkE
max. 1200x, + 900x, A FWARBRE |
s. t. X, + Xy =5 < 7LqrBEEK |
5+ 3, = 21 < HBEAPLRGIH
X % =0 <JrusqrmmizEs |
REIEETIV
&M EHEE, LP; Linear Program
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wR I ETIENE
- BULTHES

max. 12X, H9X, X2

S.t. X+ X% =5

Bx,+3x, = 21 |-

X;, X, =0

BOEfR: (X, %) =(3,2) L

) 1A 3—% 3k .
AtmiERE28

RHIfREMNEZDDIE2
Rt (RBR>T3XRIT) £ T.
FRUEDERTTIEE
295D

| Emmx

&EfE: ¥5,400 0

BRIz EHELE
- BIRETHES

max. 4x, + 3X,

cost

o
A\

i

>

[ ﬁﬁs}f (simplex method) ] ratio test
L nonbasic variable

s.t. X, + x, =5 reduced
5x;+ 3%, = 21
Xp X = 0 basic
max. z @ variatﬁr
S.t. z2-4x, - 3X, =0
X;+ X,+s;, =5
S5X;+3x, +s,=21
Xy, Xp, Sy, $,=0
max. z
s.t. z +3/2s,+10/7s,=18

X, +5/2s; —1/2s,=2
X, —3/2s;, +1/2s,=3
X1, Xo, Sy, s, =0

x1 x2 sl 52 rhs | xI
obj | 1 -4) 3] o 0 0
sl 0 1 1 1 0 5 | 5/1
s2 | o [cs5) 3 0 1] 2
. simplex tableau
prOt/ JL P
3z xI | x2 | sl 52 rhs | x2
obj | 1 0 {-3/5) 0 1 ]84/5
| s 0 0 2/5p 1 |-1/5] 4/5 @
| x1 0 1 35| o | 1/5]21/5 | 7/1
z x1 x2 sl s2 rhs
obj | 1 0 o | 3/210/7] 18
x2 0 0 1 | 5/2]-1/2]/2
xI | 0 1 0o |[-3/2] 1/2|\ 3
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AR s
%7% RZETIENE [ Bi{&% (simplex method) ]
o ﬁ{j&fﬁ'@ﬁg( (x;, x,) 2 | o | x2 | 51 | 52 L ks ] x1
=00 ep ] T K4 X3 0] oo
X R slst Jo | 1t [ 1] 1]of 5 |5
2\ 71 S B 2l ofsy slof1[orfein
(x7,x2) % xI | x2 | sl s2 | rhs | x2
N Z@Us.0Fop | 1+ 10 [-a/sh 0 | 1 |sass
RER sl | o [0 L2nh 1 -1 45|
| AR xl | 0 | 1 | 3/5] 0 | 1/5[1/5) 171
:(().6311«223 % xI | x2 | sl s2 | rhs
: ,
B o e e 0obj | 1 | 0 | o0 |3/2i0/7] 18
. A
L s fﬁ;m 2 | 0] 0 [ 1 521272
3A 2 84/5W\ ¢ xl | o 1 0 [-3/2] 1/2|\ 3 j
“. | “reduced cost A\

'ﬁ@;ﬂ | | 3 \ J R
21/5 5/1

Obj. Value 0™, ratio test
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— KERE [FHARAERICIEZ T2H BA, BORAEELL

- ADSAGRESR 1B - U IR HERI0M T v T TED
- BRI 1B S - U IRHBR20M T v T TES
- AD BRI 1SR 12U 20 DR S EH - FED
- BOMSARR1E MDY 0DEFS EM-FED
- REPEICHESNT-MBRESR (LR A LORE RS
- RKEPEDHBTELERMES ETRK240
- BRTIBORHIT, ALBLEORU LA RE

_ 2HEORBANBRALADESIC, A BOMMEMESY
RUFLY. TR NABSRIT DR T NILEL 2
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A% 0 A = i R -

— HAITIBTIEIDOHGEA, B, CEEOTILVS., s
e A B, CELERIEDDIC, TRENUTOMHENBE
MEPHAHE L 6kg, 2kg, 3kg,
MEQME & 3kg, 2kg, 5kg,
MERMNE % 41, 31, 21,
#MESMHE L 59, 1g, 99
e COIZTHEATESHEP, Q R SOEIE, H4&2500kg, 3000kg,
18001, 50009 T#H 5.

e A B, CEIEMFT>THLNDFENEL7HM, 45BH, 55H.

— Pl KELGD, A B, COAEFEEM (TN ?

(i J
4 = : % (an optimal solution)
R ETEE x*=(6,0,0,0)
s . — B fiE (the optimal value)
- BIKEDERT e o
max. 2X; + 3X, + X3+ 2X%,

X]_a X21 X3, X4 20

@ ’ ##9% A (reduced cost) ‘

max. z = 2@(@)( Qx4 # (dictionary)

S. t. X;= 6 —7/2x,—-3/2x,-3/2x, EminE
X1 x:&\ /X4ZO (an optimal dictionary)

H K24 (basic variable) ‘ JEE K ZE 1 (non-basic variable) ‘

H [E % (an basi n) | EATAJREEEAR (an feasible basic solution)
x=(6,0,0,0) X=0 #i-3 EER
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7 = N max. X;+ X,+ X

Y = - 1 2 3
%Eﬂ:/ H+EI£ .t 2%+ 6X,+ 3X3+ X, =24
2%, + X3 +X%X =6

® $1$5£®%1ﬂ$%%%/7 X +Xg= 2

>
max. X+ X+ X X1, Xo, Xg, Xgq, X5, X5 =0

St 2X; + 6X,+ 3%, = 24 X3
2x + X3 =6 N HEEH X
xsz | (002140) X%e=00=2 | =5
X1, X, = 00.2) EEZH X,
0,4,0)
HEELH Xq
L AET
FEEEH X | X, = X, =0
X5=0 (0,4,0)
2X, X3 =6
[2x,+%3=6] X
X OBIFETIE X3=0 53, 0,0,0,2)  [2x,+6x,43x,=24]
LU R TIRIL 330

BRE S BNERLEIFHER
- UTORBEEZBEATROTHES

max. X;+ X,+ X max.z =x;+ X,+ X
S. T 2%+ 6X,+ X3 = 24 S.t 2%+ 6X,+ 3X3+ X, =24
2%, + X3=6 2%, + X3 *tX3 =6
X3 =2 X3 +Xg=2
X1, Xp, Xg= 0 X1, X, X3, X4, X5,%Xs=0
z X, | Xo | X3 | X4 | X5 | Xg | rhs |r (Xqs Xy Xgs Xgy X5, Xg3 Z)
1 ()1 ]a]ofo]o (0,0, 0,24,6.2:0)
X, | 0 | 2|6 |3 | 1|0 | 0|24 ]2ar
0 o|1]o0 0 | 6 FEE 2B
| o | @ *EE | ZE
X, | 0O o[ 1]olo]1]2]20 y
2 | % [ % [ X | % [ % | X% | s |we (30,0180 2:3)
1 [ o [ o w2]o T
FEE =3
QD oo |21 |-1]0]zs8 % £
X | 0 | 1|0 |12 0|22 0 | 3|30 v
X | 0| 0|0 |1 |]o0] 0|01 2 |20 (3.30.0.0,.2:6)
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PCYr2&#|AL TLPZ#EL

e VIMZFRALTHEWTHES !
— LINGO/LINDO
— GLPK
— IBM llog Cplex
— Gurobi
— Xpress MP
etc.

SE -HEBETFIL
e R ETEIMIREZT A2 D DAL

[ BA{R;% (simplex method) ]G.B.Dantzig (1947)

& T WURANRE
[ Mm% (interior point method) ]N.Karmarkar (1984) T WP (IR )

X3 max. ctx min. by
st. Ax=b st Ayts=c
x=0
A O O|4ax 0
O A I |4ay|=|0
N S O X As d
O/ u « Jacob|1T§|J
y 2 Newton?‘:‘r']’\7
_ =pu-X, s

(j=L--
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max. 4%, + 3%, min. 5y, + 21y,
.t X+ X% =5

s.t. y,+5y,=4
By, + 3%, = 21 < 13y =3

- y1+ 3y, =
Xy =0 Vi ¥ Z0
[ smmox-msrE |
max. 4x; + 3X, min. 5y, + 21y,
S.t. X+ Xx =5 =) s.t. y,;+5y,=14
5x, + 3x, = 21 y;+3y,= 3
X;,, X, =0
[ menox-wximE | —etaiziz... €)
=]
X%t ] el
- WXFEDE AT
max. 15x,; + 13X, min. Sy, +7y, +17y,
P)| st X+ 3H=5.0 (D)| St Y1+3y,+1ly; =15
3x, + Xzi 7..@ 3y1t Yot ¥3=13
W+ %=17..0Q Y Y. Y3 =0
X1, ,=0
DOx3+@x4+@x0
15x, + 13x, = 43 => EHIRHIEF43LT !
Ox44+@x0+@x1
15x, + 13x, = 37 => EHIRHIEI7LT !
DOxy,+@xy,+Q xy, X)Y1Y2Y3=

(X +3%)y1 (3% X5 )y, + (11X +X, )y, = '5@7y2+ 17y,

& ()/1"'33/2'*'113/3))(1-"(3)’1"')’24')/3))(2E Sy, +7y,+17y,
VI W
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EE 4 ERRE Lk Rl
o LUTOHREEEMBICNT 2R HEZ R

max. 5X;+ 2X, + 4X5
(P)| St 2X + X =3 =5
—4X, + 3%, — 2%X5 =2
X = 2%, + X3 = 4
X, +4X, +5%; = 7
X, Xo, X3=0

R *t 7E

o B EHE
EEDERITAHRERE (X, %,), (Yp.Y,) 2T,
4x,+ 3%, = by, +21ly,

ALY ILD
max. 4x; + 3X, min. 5y, + 21y,
P)|st x,+x,=5 O)|st y+5,=14
5x, + 3x, = 21 y;+3y,= 3
X, X =0 Yy ¥,=0
- FIEEA

4%, +3%, <y, +5Y, )% + (v, +3Y,)x,
= (%, + X%, )y, + (5% +3x, )y, <5y, + 21y,

—geeaiziz... @)
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R *t 7E I

- Wi EIE

FHEEP) ITRBERE(X,", X,") BEET DELIE, W
xtERE(D) [CHam@fZ(y,", v,") MEFEL, RBIEK

ZL0, A5,
4%,"+3x,” = by, +2ly,"
MY ILD 7
max. 4x; + 3X, min. 5y, + 21y,
P)|st x+x,=5 (D)s.t y+5y,=4
5x, +3x, = 21 y;+3y,= 3
X, X =0 Yy ¥,=0
~ SR —eeaiziz.. @)
Mt 7E B
- MM IR

R#FI, X (y, +5y,-4)=0
Xz(y1+3yz -3)=0

FRIRE(P) EXxIRRE(D) DEITRIEERR (X, ,X,),
(yY,) ¥ (P), D)DREMRTHA-DDYBE+SH

'Y, (21-5x%, +3x,) =0

{y1(5_ X + Xz) =0

MRILTH_ETHS. [ 4
max. 4x; + 3X, min. 5y, + 21y,
P)|st x,+x,=5 O)|st y+5,=14
5x, +3x, = 21 y;+3y,= 3
X, X =0 Yy ¥,=0
* SR —geeaiziz... @)
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()~ ((iNETE#H=T
(%" %), (V1"Y2)

WA SDRBEDERR |0 b
- IO ¥ TR HEMEERC L1

1 2 =
(i) zling g' V1Y, = 0 | mmmaTEes |
1 2=

sy X (Y 5y, -4)=0 Yi(5=X% +%,)=0 22
(”l) {Xz(y1+3y2—3)=0 ) y2(21—5X1+3X2)LO BEEEYE J

Tl (X %), (VoY) ZRDOITHIE.

(F) B{KE SSimelex methodz @), (ii)E#&=L2D, (i)DRITIET
st B A 2% (dual simplex method) (i), (ii)ZEHI=LDD, (NDHITKRT ﬁfﬁ’%}“
Az I

X REH
), (i%E

(ERFH P (primal-dual IBM)| (). (DEFT=LD7, (i) DRI THT R
_ﬂxE’]( fEt 0

EES

. iiia‘miﬁ
- LFDOLPIZDWT, BxtfE E’H’F&L, 55 et 7€ T
b\ﬁJZU_Lo’CL\%)_tEEEW

- &z, BIREICKYR ﬁ#%*fb 5&“‘17@@, S
}:EIEb\EZU_LO-CL\%);&éﬁnu

max. X+ 3X, + 2X;
(P) | St 4% +2X, = X3 = 8
3x, = 2X, + 4x; =10
Xy, X9, X3=0
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o SERIE THRFZETELE ] BRHEE(1987)

o RETE—THRFZETEE D ERE 1 e £ R E(1992)

« H.P.WilliamsI BEREHEET /L DE L | e R E(1995)

o RILZEHIZEILETILOH B RHE(1993)

o BEHX IHERFTE AP $A2ZE(199)

o HFMEAA-FIIEF MEZEIEE ] #37H kR (2002)

o HAR-SEE- BT T&E{LiE) &KEE@1994)

o INGIERN- B KEFES - REE TR RE] #iaZEQ001)

o HEXR-HME TARL—30 XY —F] BIAZEIE(2004)

o REBXITRSAVNTIUSZFYLT D= DEE | IR T 54 (2006)
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