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1.1 XCOIT

PYNUOPT & II## T A7 A Numerical Optimizer @ Python f V¥ 7 x=—ADI & TY.
KA BT 2—ATHEBLLTWDHHERRIL 3 A7 A Numerical Optimizer/SIMPLE b
Wi~ =27 V) (LME, AMBE~ =27 1) D 3 ETHHLZ L TW5 solvelP B,
solveQP BAIZZ2 D £,

LUF T,

WF T A5 A Numerical Optimizer DFET U v 7 38 SIMPLE (Z-DOUW T

BN~ =2 7LD 3 IO T

B /%1972 Python O ik
WZOWTITHNZTENW TS Z LA MEL TR £925, 1 AR & 2 HA BIZOW IR
=2 TV ENEEE Y = 2 T VR BRIRERT D Z L THARMAED TN ZENTEET.

1.1YR =T b 74—

PYNUOPT ¥R —+F577 > 74+ —AX WindowsVista, Windows7, Windows8.1,
Windows10 (2720 £9. I windows b 32bit i), 64bit R CEMEL 7.

F7-, Python /3= 3 0% 2.5, 2.6, 2.7 ® 32bit hX, 64bit W20 £9. 7k,
7 A M http://www.python.org/MH X 7 a— R TX 5 Python TIT- TR £,
—#%H972 Python THIUE, EfiN—a VB —HTEEMET B2 0N ET.

1.2 A=V

PYNUOPT DA > A h—/LFFIHT S Python iIZTCa~y REANTEHZLETEITTHZEN
TEET. UF, 41 A M= VOFIEIC/ARYD FT.
PYNUOPT D7 7 4/b D4 > X F—rLIEIL, FIH TS Python D4 > X p—ILIED
[1ib¥site-packages/ T4/ —ICRVET. TDESD, 42X ,P—rT52—FF
KT — (TR L CEEZRBPEIRPLFEEL R D ET. 4R = FEFETT S5,
KT (TR L CEEZABIERP DS 22— Tr g LTSS,

1. B A5 A Numerical Optimizer DA VA M—)VAF £ 76 PYNUOPT 7 7 A /v %
av—43%
PYNUOPT 7 7 A /L%

$CD-ROM%¥pynuopt¥pynuopt-1.1.zip
T4 ($CD-ROMSIFA VA b= AF AT Dby T 7 4 NE—TF).
Z® pynuopt-1.1.zip #A YA R—AF2% PC DO —H LD/ N—RKF 4 A7 |2at—% L


http://www.python.org/

TS, 722 21E, c¥tmp¥pynuopt-1.1.zip & LFET.

2. pynuopt-1.1.zip ZET S
1D zip 77 ANVEMRBLTER LT ZEW. 2L 20E, c:¥tmp¥pynuopt-1.1 LLFIZ
BELEZbLOE LET.

3. Windows Da~vY RFu 7 N 2EEIT5
AL —hA=ma—=pbavr N7u 7 bz L TEaun.
UAC (User Account Control) WA Il7 > CWAEAEIE, Python DA A h—/L4 |
Lo TEavy F7ar 7 b 2RET I Y v 7 A=a—0 EHHE L LTET) 2D
HETHMERDH Y £,

4. pynuopt-1.1.zip 2R LEZ ANV X —ICBEIT S
3TEBLIEav ey 7 b ET
> cd /d c:¥tmp¥pynuopt-1.1
EEITL, BRALE 7 42— 2B L T EE0.

5. PYNUOPT #A R b—)V
avy K77 R ETRO KX HIZATI LT PYNUOPT &4 A h—/L LT IZE 0.
> python setup.py install

running install
running build
running build py

copying nuopt¥utils.py -> build¥lib¥nuopt

running install egg info

Writing C:¥Python27¥Lib¥site-packages¥pynuopt-1.1-py2.7.egg-info

% DITD [C:¥Python27¥Lib¥site-packages¥pynuopt-1.1-py2.7.egg-infol &
WO T 7 ANAETELTLIESN. TUA VA M=V Z2THERICLEL R 7.
728, ZOWKf, PYNUOPT % 31T (FIf) 9% python THEITTHXLENH D £

6. $NUOPT%¥bin |[Z/XZAZ@ET

PYNUOPT % FEATJ DITIFHFL L 2T L Numerical Optimizer DEFT/RR/NRAZ@T M
ERHY ET.
AH— M A=2—D



[MSI Solutions]-[NUOPT]-[NUOPT DELEsRE]
ERITLTCWEELS ZET, B A7 A Numerical Optimizer DFEIT/SRIZ/NREET
TLERTEET. B, TORETE pc AFEEEIL TLEEV.

7. YU IAEETTH
A VARN—NVAFT 4 TIE L IATa S AZA7 YT R RAHY £

$CD-ROMS%¥pynuopt¥sampleLP.py
$CD-ROMS%¥pynuopt¥sampleQP.py
ZD2ODT 7 ANER—TNIRPCDA VY M T HNAX—Tabt—=LTnb, RO X HITHE
TLTS7EE .
> python samplelP.py
> python sampleQP.py
A A =M LT D HEE, TICOLHAPIERCH IR ELNET. 723, 2 OH
DA YT NIFB L AT A Numerical Optimizer DEV 2— /LR 7 /bty N THDIHIMLE
NV ET.
FEATICRR L7=5A1E, nuopt-support@msi.co.jp £ CTIEAEL 7230V,

sampleLP D H /)l

solvelP

[About Numerical Optimizer]
MSI Numerical Optimizer xx.x.x (NLP/LP/IP/SDP module)
<with META-HEURISTICS engine “wcsp”/“rcpsp”>
<with GLOBAL-OPTIMIZATION add-on “global™>
<with DERIVATIVE-FREE-OPTIMIZATION add-on “DF0”>
, Copyright (C) 1991 NTT DATA Mathematical Systems Inc

[Problem and Algorithm]

PROBLEM_NAME anon. LP
NUMBER_OF _VARIABLES 2
NUMBER_OF _FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD HIGHER_ORDER
[Progress]

<{preprocess begin>......... <{preprocess end>


mailto:nuopt-support@msi.co.jp

<{iteration begin>
res=3.8e+001 .... 3.2e-004 . 7.9e-009

{iteration end>

[Result]

STATUS OPTIMAL
VALUE_OF _OBJECTIVE 765. 7142858
ITERATION_COUNT 7
FUNC_EVAL_GOUNT 10
FACTORIZATION_COUNT 8
RESIDUAL 7.898421803e-009
ELAPSED_TIME (sec.) 0.01
SOLUTION_FILE solver. sol

[Objective]:
180. Oxx1 + 160. 0%x2
[Constraint]:
[ 1] 6.0%x1 + 1.0%x2 >= 12
[ 2] 3.0%x1 + 1.0%x2 >= 8
[ 3] 4.0%x1 + 6.0%x2 >= 24
errorCode: 0
optValue: 765. 714285831
X:
[1] val=1.71428571489 / dual=3.41506745151e-08
[2] val=2.8571428572 / dual=-2. 73205437291e-08
c:
[1] val=13.1428571465 / dual=5.12259531374e-08
[2] val=8.00000000186 / dual=31. 4285713025
[3] val=24.0000000027 / dual=21.4285714422

sampleQP ® H 714

solveQP

[About Numerical Optimizer]

MSI Numerical Optimizer xx.x.x (NLP/LP/IP/SDP module)
<with META-HEURISTICS engine “wcsp”/“rcpsp™>
<with GLOBAL-OPTIMIZATION add-on “global™>



<with DERIVATIVE-FREE-OPTIMIZATION add-on “DF0”>
, Copyright (C) 1991 NTT DATA Mathematical Systems Inc

[Problem and Algorithm]

PROBLEM_NAME
NUMBER_OF_VARTABLES
NUMBER_OF_FUNCTIONS
PROBLEM_TYPE

METHOD

[Progress]

<{preprocess begin>..

<iteration begin>

res=7.1e+000 ...

5. 3e-009

<{iteration end>

[Result]

STATUS
VALUE_OF_OBJECTIVE
ITERATION_COUNT
FUNC_EVAL_COUNT
FAGTORIZAT ION_GOUNT
RESIDUAL
ELAPSED_TIME (sec.)
SOLUTION_FILE
[Objective]:

anon. QP

2

4

MINIMIZATION
TRUST_REGION_IPM

...... <{preprocess end>

1.3e+000 .... 5.2e-001 .... 5.3e-003 ....

OPTIMAL
2.318181825

22

26

37
5.297266072e-009
0.01

solver. sol

=3.0%x1 + 1.0%x2 + 5. 5x1#x1 + 11, 0%x2%x2

[Constraint]:

[ 11 (-1.04x1) + 0.1%x2 >= -1, <= 10
[ 2] (-0.2%x1) + (-1.0%x2) >= -2, <= 10
[ 3] 2.0+x1 + 1.0%x2 >= 2, <= 10

errorCode: 0

optValue: 2.31818182484

X

[1] val=0.939393937084 / dual=-1.09791154693e-07

4. 4e-006 .



[2] val=0.121212127647 / dual=5.48971367648e-08

[1] val=-0.927272724319 / dual=9. 14930620068e-08
[2] val=-0.309090915064 / dual=3.93485595971e-09
[3] val=2.00000000181 / dual=3. 66666675192

1.3 74V A=)

TUA VA R=FEFEONTEY ERADT, WEIIZHIBRL CW=E ZETT VA VA h—
INTZETLET. £ A =D [5. PYNUOPT %A A h—Jb] TidRL W=7 7 ALK
PR L7 4V F—TIZINUOPT| E W) 7 VX —NH D ETOT, Ml EbHIRLTLZEN



1.4 fE2Y 7 (LP)

WD X H 7 SIMPLE TRl ENT-EF /L (2 B, 3HMOETF L) ZHIC L FE 1.

Variable x;

Variable y;

// BB

Objective cost (type=minimize);
cost = 180*x + 160*y;
// T

6*x + y >= 12;

3*x + y >= 8;

4*x + 6*y >= 24;

/] RO ETIR

0 <= x <= b5y

0 <=y <= 5;

solve () ;

x.val.print () ;

BH x ZBEEFF 1, By #EHE T 2 ICbT 5B TS, BHES L3 1 4A
T OEEOFLTTH, n BEOMBEOLEITE 2 OEBENEE 105 n ETONTRAMNE 1
1L TWAMERHY 7.

FIFIE 3 HlF D D FF. B L FRRIC ELSIRICHNES 1, 2, 3xhcT0&EZ2 TR
S,
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PYNUOPT DRk

1: import nuopt.utils

2: if name == "' main_ ':

3 solver = nuopt.utils.solvelLP (3, 2)
4:

5: solver.x[1].1 =0

6: solver.x[1l].u =5

7: solver.x[2].1 =0

8: solver.x[2].u = 5

9:

10: solver.c[1l].1 = 12
11: solver.c[2].1 = 8

12: solver.c[3].1 = 24

13:

14: solver.A[l,1] = 6
15: solver.A[l1l,2] =1
16: solver.A[2,1] = 3
17: solver.A[2,2] =1
18: solver.A[3,1] = 4
19: solver.A[3,2] = 6
20:

21: solver.objL.value ([180, 160])

22
23: res = solver.solve ()
24
25: print res
147H:

PYNUOPT HIDEY = —/L'% import L£7.

217H:
PYNUOPT % 4 2 B34
if name =

kL, £0&H L2 python A7 V7 M &afER L TS 230,

T .

' main
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3417H:
2 BB 3 HOMIERREZ R T A LV AX VA EEHR L ET. BEOH L HOEOIEE DA
MW7 > TNDEICHOWNWT IHEEL &,

S{TE»H 81TH :
¥ x, yOLETME O, 5%FHELET.

10fTE»D 1217H :
FIHIO TIREAZRELET. K2 HRICIE ERERZWEZDREL L TWETA.

141TE»H 19178 :
3 DOHIKHIRDOLEH OB ZHRTELET. Isolver.AHINES, ZHEZS] = H W)
A TRELET.

2117H:
HERE B DR E%E L ET.

2317H:

b EEZFITLET. ZOFITIE, ROLIBRHEIBERINET. BHEOKRI AT A
Numerical Optimizer OH N EELLFELUTT. 2B, WL ¥ b7+ X —IZ solver.sol
EWVD T ANNRHAINTEY, ZOMOFMERSIH TSN TWET.

[About Numerical Optimizer]
MST Numerical Optimizer xx.x.x (NLP/LP/IP/SDP module)
<with META-HEURISTICS engine “wcsp”/“rcpsp”>
<with GLOBAL-OPTIMIZATION add-on “global™>
<with DERIVATIVE-FREE-OPTIMIZATION add-on “DF0”>
, Copyright (C) 1991 NTT DATA Mathematical Systems Inc

[Problem and Algorithm]

PROBLEM_NAME anon. LP
NUMBER_OF_VARIABLES 2
NUMBER_OF_FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION

METHOD HIGHER_ORDER
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[Progress]
<{preprocess begin>......... <{preprocess end>
{iteration begin>

res=3.8e+001 .... 3.2e-004 . 7.9e-009

{iteration end>

[Result]

STATUS OPTIMAL
VALUE_OF_OBJECTIVE 765. 7142858
ITERATION_COUNT 7
FUNC_EVAL_COUNT 10
FACTORIZATION_COUNT 8
RESIDUAL 7.898421803e-009
ELAPSED_TIME (sec. ) 0.01
SOLUTION_FILE solver. sol

251TH:

RIRMRAZF R LET. ZOBITIIRO L > IR s E .

errorCode: 0

optValue: 765. 714285805

X:

[11 val=1.71428571475 / dual=2. 64337467775e-08

[2] val=2.85714285718 / dual=-2.11469998886e-08
c:

[1] val=13.1428571457 / dual=3. 96505850368e-08

[2] val=8.00000000144 / dual=31. 428571331

[3] val=24.0000000021 / dual=21. 4285714391
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1.5 fE2Y 7L (QP)

WD X 572 SIMPLE Citik SN7=FT /v (2 %%, 3 #l#, BRIBEEIZ 2 IROIENRH HET L)
PN L ET.

Variable x;

Variable y;

// ARIBIEK

Objective cost (type=minimize);
cost = -3.0*x + 1.0*y + 5.5*x*x + 1l*y*y;
// I

-1 <= -0.1*x + 0.1*y <= 10;

-2 <= -0.2*x - 0.1*y >= 10;

2 <= 2*x + 1.0*y >= 10;

/] EEDLETRR

0 <= x <= 1;

0 <=y <= 2;

solve () ;

x.val.print () ;

y.val.print () ;
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PYNUOPT DRk

1: import nuopt.utils
2: if name == "' main_ ':
3 solver = nuopt.utils.solveQP (3, 2)
4:
5: solver.x[1] .bound (0, 1)
6: solver.x[2] .bound (0, 2)
7z solver.x[1l].type = nuopt.utils.VTYPE.REAL
8: solver.x[2].type = nuopt.utils.VTYPE.REAL
9:
10: solver.c[1l] .bound (-1, 10)
11: solver.c[2] .bound (-2, 10)
12: solver.c[3] .bound (2, 10)
13:
14: solver.A[1l,1] = -1.0
15: solver.A[1,2] = 0.1
16: solver.A[2,1] = -0.2
17: solver.A[2,2] = -1.0
18: solver.A[3,1] = 2.0
19: solver.A[3,2] = 1.0
20:
21: solver.objL.value([-3.0, 1.0])
22:
23: solver.objQ[1l,1] = 11
24 solver.objQ[2,2] = 22
25:
26: res = solver.solve ()
27:
28: print res
EARMIZIZ 14 BERUTTA, 1617H, 171THIC 2 ROBEIZHYET S

RLIEA B D £,
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2. PYNUOPT £l
AE T PYNUOPT DEMEREDFEMNZ HOWNWTE LD TWET.
2.1 solvelP, solveQP

solveLP, solveQP DEFIFRDOIERIZARY 7.
nuopt.utils.solveLP (N0, ZH DO, options=None)
nuopt.utils.solveQP (HlFNDH, ZH DO, options=None)

options BT A7 A Numerical Optimizer [ZET AT a0 LTV, T 74
v MEIEZ None (7 74V b AT a LV EfIREND) ERVET. A7 v ailonTiE, 2.8
HizZ LT EE0.,

FROKLIICEET S &, solvelP, solveQP f U AX U AEMGH T LN TEET . solvelP
A VAZ L RFRDAAS=ELZIZT 7B AT HENTE, TRHIHEZRAT D Z & THEE
FIEBEAERT D LN TEET. 2L RIE, solvelP A Y RAX U A% ins &5 L,

ins.x : ZEOLETR, ZHEORER

ins.c : il DO ETR

ins.A : HIRXOEEKICKTT D155

ins.objL : HHYBHHDREEL

ins.x0 : ZEHOYIHE
TTI7B8ATHZENTEET.

solveQP A Y AZ AT, solvelP f Y AZ U ADRA L N—ZMATIRD 2 DDA 73—
BEIZT 78 ATHIENTEET.

ins.QC : XD 2 ROIEITHT DA%

ins.objQ : AWJEED 2 IRDIEDLREL

ins.x (£ 2.2 8, ins.c BXWNins.AlL 2.3 81, ins.objL X 2.4 &, ins.x0 X 2.5
fi, ins.oCl¥ 2.6 81, ins.objQ X 2.7 i CREAMIZEIA L TWET.

F i, PG ERNEE EELIGIE, A S—B solve () ZFEITT D Z L TRaELEE %
BIAA L $9. solve () BEUCOWTIE, 2.98i2 B S0,

2.2 T
AUNR—R < \ZT, BEOETR, Z2ROMERETHZENTEET.
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ins.x [B¥EF].1 « BELEEEESOERO TIRE
ins.x [BHEF].u : HELLEEESOEKO FIRE
ins.x [ZBHE ] .type : FHE LTEEE T DEHOMH

EHF ST L1E, n BHOBBEOLA 116 n ETOEKMTHY, FEHIT 1xF 1 ICxiL
TWET.
TIRME, EREE LT 740 MEIFHEERLTHY, FRHICIEER LIZT 5841E None
ERALT SN, £z,
ins.x [A¥E S ] .bound ( FIRME, LIRfH)
DL O bound () A Y v FTLETRIEZFRFICIHEEST S b TEET.
BRI TFEHON, BEOW, 0-1 ZEHUO 3N HERSEZ LN TEET.
FEEA . nuopt.utils.VTYPE.REAL
FEER : nuopt.utils.VIYPE.INTEGER
0-1 2% : nuopt.utils.VTYPE.BINARY
DWTHNEIREL T EI V. 2B, 77 4/0 MEIXFEHI T

IEHIEHIZ OV T ORI
ins.x.show ()
ETHZETHTAEY. EDO 1. 4aBOBAD show () EOBRIIKOL S IZ £
===Variable Bound Show===
[1]: type=REAL: >=0, <=5
[2]: type=REAL: >=0, <=5

2.3 HH=X

AN ¢, AZTHIKAD EFIR, fIRXOREEEEST 5 LN TEET.
ins.c[HlfIFES] .1 « F&6E LIHl#KIE S OHlKI X TERE
ins.c[MlfIFES] . u + F5E LIHlFIE S ORI XN _LIRE
ins.A[HIKE D, BEE D] « FE LHIRE S ORI OEE LB ORE

FlFE S L E, ndlOMBEOEE 1 716 n FTOEKMETHY, FHIKIC 131 Ixhs L
TWET.
TRME, EREE ST 740 MEFRERLTHY, HARMICEER LICT 5HA1E None
ERALTLIESW. FE,
ins.c[fil#9% 5] .bound (FERME, _EBRHE)
D& ST pbound () AY v FTETFRMEZFRICIEET 2 2L b TEET.
DT 7 40 MEIZ 012720 7.



RGOV T ORI
ins.c.show ()
ins.A.show ()

ETHZLETITRET. LD 1. 4HIDOEAED show () BIEORERITRO L 512720 £
===Constraint Bound Show===
[11: >= 12
[2]: >= 8
[3]: >= 24
===A Show===
[1,11: 6.0
[1,21: 1.0
[2,11: 3.0
[2,21: 1.0
[3,11: 4.0
[3,2]: 6.0

2.4 HEOBI%K

A UN—TH obILIC T HBBODIRER A TRET 2 Z LN TEET.
ins.obiL[A¥E ] « fE LIEEEE SO BB OMRE

BREDT 7 v MEIX O TY. Fiz,
ins.objL.value ([{&% VU & 1)
DEIHIZvalue() AV RTETOERERERIFICHEET A2 L TEET.

H BB DWW T ORERIT
ins.x0.show ()
ETHLTITAET. EO 1.4 EOHAD show () O RITKRD X 512220 £,
====objL. Show===
[1]: 180.0
[2]: 160.0

2.5 BEOWIHE

AUNR=EH 0 I TEBONHMELRET HZ LN TEET.
ins.x0 [Z#E ] : /€ LIEEEE S OLEKE O

17
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THEDT 7 v MEIZ 0 TY. £z,
ins.x0.value ([FJIHMEY 2 1)
DEIHiZvalue () AY v RTETOEREERFFICHEET S22 LT ET.

I D\ T ORERR I

ins.objC.show ()
ETHIETITALT. LD 1.4 HiOLET X TOMEIENRT 74V METH L 72T E
NEEAN, T2.4 BREH tRULELNTHOSHET.

2. 6 fil#= (2 RDIH)

A N=ERC I T 2 RO NOBBEIEET D LR TEET.
ins.QC[HIFIES] (ALEHE S 1, KEEFF2] = &

ZZOHFIF BN~ =27 LD [3.2.5 HKRD 2 ROESITH1PDDHHED] O
ifunQC (ZHEY L. FREICEHEE R 113 irowQC, ZHE S 2 1% JcolQC ki L TWET.
FTo, AR~ =27 VD DHEY, ok X
ins.QC[1][1,2] =1
ins.QC[1][2,1] = 2
DI L= L T =AES OMPEOEROM ST & bIEEZ VNS E 3R — DR DI
FEEREPEHEZ N MR LETOT, THEELSEZIV. Gl #E i~ =27 12 ZE
S -3AN

2.7 BHIBIE (2 IRDIE)

A= 0bjQ I T 2 RO BB O EZRET S22 LN TXET.
ins.objQ[EHE R 1, BHFKF 2] =

I OEKE S LIIANBES~ =2 T D [3.2.4 BB 2 ROEZTH1DDLHED] O
irowQ IZFHY LET. RERICEEEE S 2 1X jrowQ I L TWET.

F72, 2.6 LRBRIC L=/ L T =AM OMHOEROM T &b ITEE WL &1L
—DBEROIFFERENPERG 2 b LR L £

2.8F 7 av

B AT I Numerical Optimizer ~DF 7T a3 i
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nuopt.utils.Options
JIATHRET DI ENTEET. RETELA TV a VTRITARY £,
method

scaling

maxitn

* eps

clevel

rounding

feasPump

neighbourSearch

* rins

addToCutoff

res addToCutoff

cutoff

P

maxnode

maxtim

maxmem

bbthreads

gaptol

s tolx

told

maxintsol

iisDetect

noDefaultSolout

mtxfree

KA T a OB, FBEME, 77 4V MEIXTHH T A7 A Numerical Optimizer/SIMPLE
~=aT ] O 115.5 NFA=F =] #THW I, 7272, method A7 Y a V THET
& HfiE1EIT wesp, repsp PIAMZZR D F9.

BIzIE, WOXIITHRELET.

options = nuopt.utils.Options ()

options. method = “simplex”
60

options. maxtim
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nuopt. utils. solvelLP(3, 2, options=options)

2.9 R

AY v R solve () ICTBELFIA A FITTEET.

solve () AV Y ROAT v a ZIFRO LI R ORH Y £7.
BMsilent flag
Bninimize

HMout

silent flag A7 3 VT True £72id False ZHET D Z LN TE LT, True ZHEE
+ % & solvelP, solveQP ZFETLICEOFEELNNERINRL R ET. T 740 I
False T9.

minimize # 7' a UNE, REACFEICEBWTHYBEEGIMEE T I3RKRILE R ET 247
T a U TCY. True ZIEET H E/IMbER Y, False ZIBET D EHRKNILERVET. T 7 4
Jb M True (/M) 12720 9.

out A7 ¥ 3 idsilent flag A7 v 3 V) False D BEWRHY, 2 MEHOBRES
ERHY ET. 1 2HIE, Python DV A MNET U=y MERET DHHIETT. RE CIELfE
ELTEY AT T V=7 MIFATREOIEEL M SN TR TEET. 72L& 2E, kDo &5
(VW E T
buf = []

solver. solve (out=buf)
for line in buf:
print line
#print ¥n’ . join(buf) & 17T CRBRITHZ L L ARETT
208I1E, P77 ANA TV bERETDHHIETT. HONLOEEZALE—NTEH—T
L7 7 ANTT V=7 bE4RET DL TRIESNTET 7 A VEIZETREOREEN 2 ) &
AV7 FTHIENTEET. L AFROE D ITHENET.
fout = open( ‘log. txt’ , ‘W )
solver. solve (out=fout)
fout. close ()
ZOHETIE, 77 AV log. txt ICFEfTREOEREH I ) STV,
ARAT L arDF 74N MIFEENZEOEETHAT L ER>TOVET.

2.10 FOMAY v K

showObjective () A Vv K
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HiEs A XOBICEE LTI LET.

[Objective]:
180.0*x1 + 160.0*x2

showConstraint () X Y v I
ey A S AP

[Constraint]:
[ 1] 6.0*x1 + 1.0*x2 >= 12
[ 2] 3.0*x1 + 1.0*x2 >= 8
[ 3] 4.0*x1 + 6.0*x2 >= 24

F7o, WRESEANTLHILT, RELEHKMORZHITE b TEET.

showSystem() XV v F
showObject () & showConstraint () A Y v ROMAFE HEITLET.

addvariable() A Vv K
EHEBIMLET. EHESIT addvariable () Z FEITTDRIOEHOK+1 L7020, KA
Yy RORYETT.
Flo, KAV FIZIZROA T a vk v, ZBEOBME FRHIZEROR, ETIREZ
ECTXET.
type: BT
lower: F[RfE
upper: _EfRfHE
WPFhoOA 7T a BT 7 40 MEE THEE LRV T

addConstraint () A Vv K

HFOXZBM L 7. #ilfF FIX addConstraint () #FETT 2 RIOHIRDOE+1 & 720,
ARAYy FRORYETT.

F7o, KAV y RITIROAT v a Wb 0, HilfI0B00E RIS ETRELZRETE £
7.

lower: Tﬁﬁﬂﬁ
upper: _ERRfHE
WPFNOF T a b T 7 40 MElE HEE LAV TF.
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deleteVariable () AV v K

HELIEEBESOEREHIRLET.

7272, SERICHIBRT 201 Tid < T THM AT 5 restorevariable () A Y v N THEIT
TAHZENTEET.

deleteConstraint () A Y v K

FRE L 72K 5 ofilF Nz HIBR L £ 9.

7272, BRICHIBRT 2017 Tid7e < FTitBi% 35 restoreConstraint () A Y v K THE
LT HIENTEET.

restoreVariable () A Y v K
Fite LTI S MR B DB A e L

restoreConstraint () A Y v K
Feit LTI S 7 0 5 IR & 8 L
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