3

VILIN—DH B ZEIRNTHELI(2)

Integer Programming

BYETEIEDERE

C_TEACE

s YILINN—DHETITEOTWSILEHD
- BYETEMESTDEMBEDO MR
- BYGTEREEHET I0—F A&

- PEREE

— YIRTEE

BHETE LI

(Integer Programming)

HHNUL—
s ()
D

(IP)=(LP)+ B ZEHIIEHDE

(IP)& (LP) DREICIF KRELF vy TS




IPELPD X vy

(IP) D& EfE (1, 4)
R {E 74

(IP) | max. z=30x,+11x,
st 20x,+9x, =57 ==+
1S5 @
X XEZ,

(IP)DEATEIRERE —

(LP) | max. z=30x,+11x,
st 20x,+9x, =57 == -@D
x2§5 @
x1.%,20
(LP)D3EAT AT REFRIS

(LP) D i=:EfE (2.85, 0)
XIE{E 85.5

(LP) | max. z=30x,+11x,
st 20x,+9x, =57 =@
1H=5 @

X%, 20

IPEZDEFBEDE R

IP 30x,+11 AR
max. z=30x,+11x = v pn o 5
( )s.t. 200, 49x, <57 - (LP)f(ﬁ;%)ﬁﬁ;ﬁ%?ﬁ*
LS5 @ = R
€2, ® (IP)DLPAEFIRIRE (LP)
DREE
@LP%*H il

“Q} (IP)DREIE

(IP) AAEITAEE
=>(LP)LEITAEE

IPDFEZEROHEER (ZFD1)

A\
® (IP)RTREFR D
e
o
i A
e o TRTEHNIE
[} o
—

> YRFEEA




{P@ﬁ%ﬁ?&)éﬁﬂ%(%@z)

A\

sy | )
|

—o—o— I—hb
(LP) D&:#EfFE (2.85, 0)

RIE{E 85.5 SHEREEA

(]
S

BISE1 SRR A

Branch-and-Bound Algorithm

5.5
max. z=10x,+x, max. z=10x,+x,
st 2x+5x,=11 st 2x+5x,=11
- x,*, x,%)=(5.5, 0), z*=55
s 00020
Branching &
250
W2
max. z=10x,+x, max. z=10x,+x,
st 2x+5x,=11 st 205, =11
=5 X Z6
EbDMMEIPE—H % 5 €L 1 2

BIRE1 () P ERBRTEE )
[P7] — N

max. z=10x,+x, max. z=10x,+x,

IP
st 2x 5,211 st 2050, =11 3
x =5 =5 | (@*, x%)=(5,0.2),

X, %,E€Z, X, 5,20 | 2*=50.2

DIRIRAE

max. z=10x,+x,

st 2050, =11
X =51x2=0

X EZ+

max. z=10x,+x,
st 2x 5, =11
=521

(Lp4] T

P4 FiERE (x,*, x,*)=(5, 0), z*=50 (x,*, x,*)=(3, 1), z*=31

ARBRASEL g%ﬁfﬁg m@%




BIRE1(#E) P RBREEZDENIE
ax. =10x,+x,

s.t. 2x1+5x2§ 11 (%, x,%)=(5.5, 0)
z*=55

SYEIRAE @ %
)
(xl* xz*) (5,0.2) %ﬁ?fﬁb:{%u-_

E LP3
(%, 1,%)=(5, 0) u*xﬂ(zn
z*=50 z*=31
AHEMRER>TRIEE  SEESBEOTRKRE>EL
={Z1t BB E 1 1E

N\ =
o SHEE
BIRAEIK? RFED
ERGEIR?

+ (IP)D#EFRIRE(LP)Z fE<
« (BBEDTR)>z*?
~YES! §OREEAD PIZxEF LT +{=1E
“No! HEHME T MROBLEETHEE |
s YES! HEMER>THREHH=1E

* No! SOFREMROHICHRERMNHHIMNE...
DRIRETFRRBEER

DREETHEY
FRENEELET | OBR AL

BUERL HEE

HwE1

s RO(IP)Y =R BREETRNTHALD
o LPOREMAEHIZLINDOZFALLS

1P
max. z=3x,+4x,
st 2x+ x,=6
2x,+3x,=9 &

xlaXZEZJr S




t)]lﬁzlzﬁ;‘i

A\

L2

®.

L

Zo?ELLK!

@

. (IPYERRCB O
> g3 EROELIFT
pe i

(IP) | max. z=2x,+x =] \7 N
o ez, fAIRE2 YIRRTEE
2055 | 0L TLYIRE
X, €7, 21z | x [ x| s | s |
= & B
1 Lpg#
s|ol2]s5|1]0]17
(LP) | max. z=2x,+x,
st 2vsn=17| S O[3 ]2 0] 1|5
3% 2%, =5 z | 1 2 | -1 0 0 0
20
0020 | epmmns s TLypas 1L
J Lizemicl %— z x| x|s |s ;EIE&
max. z=2x,+x, 2
st 2wisuis, =17| sl 0 |0 usl 1 [23[313
32, 5,5 x| o | 1 [23] 0 [13]108
Xps X5 815 5,20 z 1 0 | 1/3| 0 |2/3]20/3

X ASVIERHLERIE

(G,*, x%,%)=(10/3, 0), z*=20/3

g2 Gomory =

REEEDL VT IRE
B2l oz | x| x| s | s |EX
& B | Chvatal-Gomory® F#i=
s, 1 0 0 111731 1 1-2/3131/3 1 10
x| 0 1 23] 0 | 1/3|10/3 x1+gx2+552 2?
z 1 /3| 0 | 2/3(20/3
EiliREE
UHETTEHIE
10

2 1
X +§x2 +§S2 =

—) X, +0x,+0s, <3

3 xl+0x2+0s2_9

EHIEEDYTIF
TEHIL
2 1 S 1 %
3Rt3n=3 x,+0x, +0s, <3
Gomory’l_ NER Chvatal-Gomory R~ & =

El)—

N\ =TFE)—




BIgE2 (%) Gomory R EFERADMEE

2 1 10
X +=X, =8, =—
Gomory A= '"37% 3 3 Chvatal-Gomory F &=
2 1 1
§x2+§S22§ <::> x,+0x,+0s, <3

«(LP)D R EAR(10/3, 0)[ L BERR

«(IP)D AT HERE ((LP) DEHAE) 1%
BERRLTUVELY

ZHTEL HBR
(valid inequalities) \
EATRIRERRD %ﬁ@

Chvatal D K F & (1973)

* Gomory-Chvatal D F#tE TAP)DT X T
DEXFFXLTLERTED!

A\ Vs
5 ®
® °
®
ma MG HR
o o EEOEH (FKRE
e o . (IP)ZEfE<B S
; o =BEOIAETT
— @ﬁ +HE&t

max. 7=2x 1, g Gomory N F X
st 2x,+5x,=17 2
3xll+2x22 =5 ) *IJ m ¢ i
X, %, 20
I 1 GomoryRZEX{EA

LPD\max. = 1/3x, +2/3s,
s.t. 11/3x,+s,-2/3s,=17
x,+2/3x, 1/3s,=5
2/3x,  +1/3,21/3
X1, Xp, 81, 8,20
J L EEWICER
max.z= 1/3x, +2/3s,
s.t. 11/3x,+s, -2/3s, =17
x,+2/3x, 1/3s, =5
2/3x,  +1/3sy+s3-t,=1/3 |[ =
X1, X, 81, Sy S5, £, 20

(LP)




BlgE2 ) VIR @A

(LPHDORFEH U TLvIRE (cut algorithm)
% z x| x s | s s Eé& (cutting plane - )
K
ss] 0] oo | 1 |-502[11/6]172
x|l ol 1[olololin]3s
111
| 00| 1|0 |12]12 uz[j%+5%—5%=5
zl1[o]o]olin]ue|e iy
(LP2) | max. z= 1/2s, +1/6s, e g
st 5,-525 H1/6sm172| ~ GomoryFER
X +1/35,=3 1..1..1
1RYIRL x, +1/2s, +1/6s,=1/2 27272772
1/2s, +1/25,21/2
X1y X5, S, S5 5320

GomoryD R #HhvkiE

YRR E A

EFEED
PR ERIT?

. BAEEZE AL
- ERXIEAEITEHIE?
_YES!—(IP)DREE=> =1 BIRFEK?

- NO! BETEREM R BUFERO
—ERIRIRAIZHE A fERLA 37

SFEGREHT I
#BU5RL FRE TRERFER % BlL?

XMIPOI5E, ARMERZH

RE2 UIRRTEE

VIRMRTEETUTOEKBEMEERNTHES

[P
max. z=8x,+5x,
s.t. xt =6
Ox,+5x,=45
X, X%,E€Z, LPIF VTV I RET.

DLEEIRETE..




FEH: o DBIREE
P2 AR FTEIERE - UIRTEE

]
\9' EoBMRLY ®
® °
R IZILASER
RBEEIcEZ LS

MEICRES HHHE (I, WEEFIAL

RGN E+REHEEFA
YRR EZEFI A

() SEkH RROBITEEDHTA

R T—42 Awindow

LINDO Solver Status X

Z )& LINDO
IPEfELN-I5E D EE
B ke

Optimizer Status

Status: Optinal
Iterations: 48
Infeasibily: 0
Objective: 44550
BestIP: 44550

%ﬁﬁz’c@%ﬁﬁg IP Bound: 46650
___ Branches 3
Elapsed Time: 00:00.00

|
| BLELERE
[ swirm |

Update Interval: |1

bl

LINDO !')7R—kWindow(IP$&)

ﬁg*% ? LP OPTIMUM FOUND AT STEP 9
N OBJECTIVE VALUE = 44418.1836
DEF

%%Eﬁ SET ZATO>= 11 AT I, BND=-0.4552E+05 TWIN=-0.4447E+05 20
S SET CTO>= 83 AT 2, BND=-0.4574E+05 TWIN=-0.1000E+31 27
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SET ZBTO<= O0AT 5, BND=-0.4584E+05 TWIN=-0.4785E+05 38
e
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LAST INTEGER SOLUTION IS THE BEST FOUND
RE-INSTALLING BEST SOLUTION...

OBJECTIVE FUNCTION VALUE
1) 44550.00
| VARIABLE ~ VALUE REDUCED COST

A 11.000000 300.000000
B 19.000000 150.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 0.000000
3) 0.000000 0.000000

[ NO. ITERATIONS= 48
- BRANCHES= 6 DETERM.= 1.000E 0
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