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1.1 XCOIT

PYNUOPT & II#F T A7 A Numerical Optimizer @ Python A V¥ 7 x=—ADI & TY.
ARA BT 2—ATEBLTCHDHEREIX THEE AT A Numerical Optimizer/SIMPLE 4%
et~ =27 v (LM%, SN~ =27 /1) @0 3 BTl a LTW5 solvelp B%,
solveQP BAIZZ2 D £,

LUF T,

MBS AT A Numerical Optimizer DT U 7 =5E SIMPLE (DWW T

WAL~ = = 7LD 3 BTN T

B /%1972 Python O ik
WZOWTITHRNZTENW TS Z EAMMEL TR £92, 1 AR & 2 HA BIZOW IR
=2 TNV EANEE Y = 2 TV EBRIERT D 2 L THamAED TN 2 ERTE ET.

1.1YR =T b 74—

PYNUOPT A H AR —hr+577 > b7 4 — AL Windows (WindowsVista, Windows7,
Windows8), Linux 2720 F3H, K~v==7 /L% Windows RMITDEH DT, WD
Windows & 32bit hit, 64bit TEMEL £

F7-, Python /3= 3 0% 2.5, 2.6, 2.7 ® 32bit hX, 64bit MIZ/2 0 £9. 7k,
7 A M http://www.python.org/MH X 7> a— R TX 5% Python TIT-> TR £,
—#%M 72 Python THhiUE, L A—Ya B —8HIhdEEdsLtExohE7.

1.2 A=V

PYNUOPT DA > A h—/LFFIHT S Python IZTCa~y REANTEHZLETEITTHZEN
TEET. UF, 41 A M= VOFIEIC/ARYD FT.
PYNUOPT D57 4 /b F DA > X f—sL5Eid, FIHT5 Python D+ R F—ILiED
[1ib¥site-packages) T4/ —IZRVFET. TDESD, 412X F—rbT52—HF
K715 L TEEABFERPLEEE LD F T 4R = EEFETT S5,
K7 g 55— (25 L TEEABFEIRD B 52— Tr gL TS X,

1. FEPL AT L Numerical Optimizer DA L A M—/VAXAF 4 T )5 PYNUOPT 7 7 A )V &
a2’ —4 3
PYNUOPT 7 7 A /L%

$CD-ROMS$¥pynuopt¥pynuopt-1.0.zip
T ($CD-ROMSIFA VA M= AT AT D ry T 74 NH—TT).


http://www.python.org/

Z @ pynuopt-1.0.zip A LA R—/LTDH PC DI —NVD/N— KT 4 AT IZab—% L
TS, 722 21E, c¥tmp¥pynuopt-1.0.zip & LFET.

2. pynuopt-1.0.zip ZET 5
1D zip 77 ANVEMBLTER LT ZEW. 2L 20E, c:¥tmp¥pynuopt-1.0 LLFIZ
BEELEZbLOE LET.

3. Windows Da~<v FFu 7 i+
AP —hAzma—pbavr Ry 7 MaEE LTI,
WindowsVista, Windows7, Windows8 % B\ DA T, UAC(User Account
Control) NA 272> TCWAEAIE, Python DA VA M= Lo Cida~yr K7 r v
T REERETIERICAZ ) v 7 Ama—OERE L L TETINORETHILERH Y £7.

4. pynuopt-1.0.zip 2R LEZ A NVF —ICBEIT S
3TCEBLILav RTa 7 N ET
> cd /d c:¥tmp¥pynuopt-1.0
EEITL, BRALE 7 42— 2B L T EE0.

5. PYNUOPT A X h—)V
a<w R7a 7 b ETRO X HIICATILTPYNUOPT 2 A A h—L L TL 7Z&V.

> python setup.py install
running install

running build

running build py

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

byte-compiling C:¥Python27¥Lib¥site-packages¥nuopt¥ init .py to _ init .pyc
running install egg info
Writing C:¥Python27¥Lib¥site-packages¥pynuopt-1.0-py2.7.egg-info
% DITD [C:¥Python27¥Lib¥site-packages¥pynuopt-1.0-py2.7.egg-infol &
W T 7 AN EFLEL TSN, TUoA VA MV ETHRCHEL /2D 7.
72k, Z DK, PYNUOPT % 1T (FIH) 9% python TIATT HHXLENRH D £

6. %NUOPT$Y¥bin |[Z/8A&iBT
PYNUOPT % FEATT DITIFHFL L 2T L Numerical Optimizer DEFT/RR/NRAZ@T M
ERHY ET.




AL =P A==
[MSTI Solutions]-[NUOPT]-[NUOPT DERHEFXIE ]
ERITL TV ZET, B A7 A Numerical Optimizer DFEIT/SARIZ/NRAEET
TENTEET. b, ZTORKRT—E pCc ZHEEL TIZEV.

7. PUIVEETTS
AVARN=NAT A TIEY > INTa T T LA VT "R £1.
$CD-ROMS%¥pynuopt¥sampleLP.py

$CD-ROM%¥pynuopt¥sampleQP.py
ZD2DODT 7 ANER—NNIRPC DALY T AL —|Zabt—LThb, ROKDIZE
fTLTESw.
> python samplelP.py
> python sampleQP.py
A YA D= L TV A 5EIE, TICHHABERCHEANELNET. 23, 228
DA YT NMIBIEL AT A Numerical Optimizer OFT = —/LB NLP EV =2 —/LETIX
TNty FTHDLMENRHY ET.
FEATICRR L7=5A 1L, nuopt-support@msi.co.jp £ CTIEAEL 7230V,

sampleLP M H /)

solvelP
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) 1991-20xx NTT DATA Mathematical Systems Inc.>

PROBLEM_NAME anon. LP
NUMBER_OF _VARIABLES 2
NUMBER_OF _FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD HIGHER_ORDER
<{preprocess begin>.......... <{preprocess end>

<{iteration begin>
res=3.6e+001 .... 2.4e-004 . 6.1e-009
<iteration end>
STATUS OPTIMAL
VALUE_OF_OBJECTIVE 765. 7142858


mailto:nuopt-support@msi.co.jp

ITERATION_COUNT 7
FUNC_EVAL_GOUNT 10
FACTORIZATION_COUNT 8
RESIDUAL 6. 113035926e-009
ELAPSED_TIME (sec.) 0.00
SOLUTION_FILE solver. sol

[Objective]:
180. 0xx1 + 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. 714285805
X:
[1] 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

sampleQP ® H 14

solveQP

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) 1991-20xx NTT DATA Mathematical Systems Inc

PROBLEM_NAME anon. QP
NUMBER_OF _VARIABLES 2
NUMBER_OF _FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD L INE_SEARCH
<{preprocess begin>.......... <{preprocess end>

<{iteration begin>



res=7.0e+000 .... 9.2e-003 .... 6.7e-011

<{iteration end>

STATUS OPTIMAL
VALUE_OF _OBJECTIVE 2.318181818
ITERATION_COUNT 10
FUNC_EVAL_GOUNT 14
FACTORIZATION_COUNT 12
RESIDUAL 6. 71421758e-011
ELAPSED_TIME (sec.) 0.02
SOLUTION_FILE solver. sol

[Objective] :>

=3.0xx1 + 1.0%x2 + 5. Hkx1*x1 + 11. 0%x2*x2
[Constraint]:

[ 11 (=1.0kx1) + 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: 2.31818181827
X:
[1] val=0. 939393939365 / dual=-1.38927512189¢-09
[2] val=0.121212121294 / dual=6. 94642840519e-10
c:
[1] val=-0.927272727235 / dual=1.15773073232e-09
[2] val=-0.309090909166 / dual=4.9793757376e-11
[3] val=2. 00000000002 / dual=3. 66666666775

1374V R =)V

ToAVAR=FTONTEBY FHAOT, WHEAITHIBRL TWZE ZETT A VA h—
ABETLET. A A M—J/LdD [5. PYNUOPT #A A h—/b] Tkl CWET7 7 ALK
QR C7 40 F—=TIZINUOPT ) E WD) TV E—RNH D T OT, Wl E bHIERL T EEV.



1.4 fE2Y 7 (LP)

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

Variable x;

Variable y;

// BB

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

6*x + y >= 12;

3*x + y >= 8;

4*x + 6*y >= 24;

/] EEDETIR

0 <= x <= 5;

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
1R LTV D RBEND Y £

FIFIE 3 HlF D D FF. B L FRRIC ELSIRICHNES 1, 2, 3xhcT0&EZ2 TR
<YAN



PYNUOPT DRk

1: import nuopt.utils

2: if name == "' main_':

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

5 solver.x[1].1 = 0

9 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] =
15: solver.A[l,2] =
l16: solver.A[2,1] =
17: solver.A[2,2] =
18: solver.A[3,1] =

o xR W P o

19: solver.A[3,2] =
20:
21: solver.objL.value ([180, 160])

22:
23: res = solver.solve()
24 :
25: print res
117H:

PYNUOPT HHDF Y =2 —/L% import L E7.

217H:
PYNUOPT % 4 2 B34
if name =

ZFR L, £DH &2 python A7 U7 FEAER L TS 2S00,

T .

' main
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34TH:

2 BRI HIKIOBIZeMEZ RS A o AZ o R 2B L £ BROE L FIRIDOEDIEE DIIE

BT 2 TVDRICOWVWTITHEEL S,

5fTEMH 81TH :
EHox, yOETIREO, 5 RELET.

10fTE»D 12178 :

FIRIOTIRMEZBE L £, &% AN IE BRI 20729

141TE»H 19178 :

HEZ L TWERA.

3 DOHIKHIRDOLEH OB ZHRTELET. Isolver.AHINES, ZHEZS] = H &)
A TRELET.
2117H:
BB DR AR E L ET.
2341TH:
EE{LFIEEZFEITLET. ZofITIE, ROXDRHANRFERINET. @HOEHES AT A

Numerical Optimizer DI EELFULTYT. 2B, L b7 HF—
Z OfFEOFEE WA STV ET

W T AR TIENTEY,

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">

IZ solver.sol

, Copyright (C) 1991-20xx NTT DATA Mathematical Systems Inc

PROBLEM_NAME anon. LP
NUMBER_OF_VARIABLES 2
NUMBER_OF_FUNCTIONS 4

PROBLEM_TYPE
METHOD
<{preprocess begin>.......... {preprocess end>
<{iteration begin>
res=3. 6e+001 . ...

2.4e-004 . 6.1e-009

MINIMIZATION
HIGHER_ORDER



{iteration end>

STATUS OPTIMAL
VALUE_OF_OBJECTIVE 765. 7142858
ITERATION_COUNT 7
FUNC_EVAL_COUNT 10
FACTORIZATION_COUNT 8
RESIDUAL 6. 113035926e-009
ELAPSED_TIME (sec. ) 0.01
SOLUTION_FILE solver. sol
251TH:

RIRMRAZF R LET. ZOBTIIRO LS IR RsnE+.

errorCode: 0

optValue: 765. 714285805

X:

[1] 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

11
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1.5 ffE2H% 7 (QP)

WD X H 7 SIMPLE TEUR S NT-EF /L (2 2%, 3 HI%9, BRIBEIC 2 IROENRH HETF L)
BN L ET.

Variable x;

Variable vy;

// BHIBIEK

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

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

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

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

/] D ETIR

0 <= x <= 1;

0 <=y <= 2;

solve () ;

x.val.print () ;

y.val.print () ;




PYNUOPT DRk

13

1: import nuopt.utils
2: if name == "' main_':
3 solver = nuopt.utils.solveQP (3, 2)
4:
5 solver.x[1] .bound (0,1)
9 solver.x[2] .bound (0, 2)
7 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[l,1] = -1.0
15: solver.A[l1,2] = 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
EARMIIZ 14 BERUTTA, 1617H, 171THIC 2 ROBEITHET 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 II#EL L AT A Numerical Optimizer |ZETA T a LD ETHY, T 7+
VMBI None (T 74/ AT v a VERIREND) LRV EF. A7 a3 o0 T, 2.8
xS LT ZEW.

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 : filf9O TR

ins.A : HIRXOEEICKTT D185

ins.objL : HBYBHDIRE

ins.x0 : ZEHOYIHE
TTI7B8ATHZENTEET.

S0lveQP A Y AKX L ATIE, solvelP f Y AX L AD A L N—ZIMATIRD 2 DD A L 73—
BEIZT 78 ATHIENTEET.
ins.QC : XD 2 ROIEITHT DA%
ins.objQ : HARIEEED 2 IROEDLREL

ins.x X 2.2 i, ins.c BX W ins.A X 2.3 i, ins.objL X 2.4 i, ins.x01X 2.5
B, ins.oCl¥ 2.6 81, ins.objQiX 2.7 B CREMMIZHIA L CWET.

F o, BOHGFHEEEZ TR LRIE, AN solve () & FATT D 2 & ChalfbE R A
BIAA L $9. solve () BEUCOWTIE, 2.98i2 B S0,

2.2 T
AUN—EH 12T, BHEOLETFR, BHOMERETHZ LN TEET.
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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

EHFZT 1L, n BBOBBEOLA 110 n ETOEKMTHY, FEHIT 1xF 1wl
TWET.
TIRME, EREE LT 740 MEIFHEERLTHY, FRHICIEER LIZT 5841E None
ZRALTLIESV. FT,
ins.x [Z%%E 5] .bound ( FIRME, _LIRMHE)
DX bound () A Yy FCETREAZFIFICIEET 52 L 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

DNWTNUDPEREL T EIV. E, 7 74+ /V MEIZELH T

BEHIERIZHOWTOMERRIT
ins.x.show ()
ETHZETITAEY. EDO 1. 4aBOBAD show () EOBRIIKOL I 5.
===Variable Bound Show===
[1]1: type=REAL: >= 0, <=5
[2]: type=REAL: >= 0, <=5

2.3 HH=X

AN ¢, AZTHIKAD EFIR, fIRXOREEEEST 5 LN TEET.
ins.c[HilfFEZ] .1 « F6E LIhilKIE 5 Ol TIRE
ins.c[HilfFEZ].u « F&E LIHlKIE S OHlK o _LIRE
ins . A[HIKFE S, BEER ] « FE LIEHIRE S ORKIAOTEE L2 AR OMRE

FIFE S L 1E, mHFOREOSHA 1 96 m ETOBKETHY, FHFIC 131 T 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 »y FTETFRMEZFRFICIEET 22 TEET.
FREDT 7 4V MEIZ 012720 7.
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RGOV T ORI
ins.c.show ()
ins.A.show ()

ETHZLETITRET. LD 1. 4HIDOEAED show () BIBOFERITRO 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 BEIBE%

AN —=LEHE obIL IS T HMIBIR OB AR EST D Z &N TEET.
ins.obJLIAEEFEF] : fHE LIAEE SO BB ORI

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

H BRI >\ T ORERIT
ins.x0.show ()
ETHZLETHAET. LD 1. 4HOEAED show () RO RIZRDO L 512220 £
====objL. Show===
[1]: 180.0
[2]: 160.0

2.5 BEOWIHE

AUNR=EH 0 I TEBONHMELRET HZ LN TEET.
ins.x0 [E#ES] : 8T LIEAHKE S5 OLEEOYHIHE
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THEDT 7 v MEIZ 0 TY. £z,
ins.x0.value ([#IHMEY 2 1)
DEIHiZvalue () AY v RTETOEREERFFICHEET S22 LT ET.

IS >\ T ORERRIE
ins.objC.show ()
ETHIETITALT. LD 1.4 HiOLET X TOMEIENRT 74V METH L 72T E
NWEREADR, T2.4 B LRTCENTH S ET.

2. 6 fil#= (2 RDIH)

A N=ERCIZT 2 RO NOBBEIEET L2 LR TEET.
ins.QCIHIFIF=] [LEHES 1, LEFZ 2] = H

ZZOHRIB ISR =2 T LD [3.2.5 HIHKD 2 ROEZIThrhrbEHED] O
ifunQC (ZHEY L. FREICEHEE R 113 irowQC, ZHE S 2 1% JcolQC ki L TWET.
Flo, I~y =2 T VICHDHEY, b xIX
ins.QC[1][1,2] = 1
ins.QC[1][2,1] = 2
DE =M L T A ORMBEOEFOM T & bIEEZ VIS E 3R —DER DI
FEEREPEHEZ N MR LETOT, THEELSEZIV. Gl #E i~ =27 12 ZE
<TE&EW.

2.7 HRYER% (2 IRDIH)
A= 0bjQ I T 2 RO BB O EZRET S22 LN TXET.
ins.objQIEEE 1, BHEFF 2] =

I OEEEF S VTSNS~ =2 T D [3.2.4 BB 2 RO DDHED] D
irowQ IZHY LET. RERICEEE S 2 1L JrowQ (TS L TWET.

F7z, 2.6 LREBRIC L=/ L T A OMHBOEROM S &b ITEZ WIS A X
—DBEROIFFERENPERG 2 b LR L £

2.8F 7 av

B AT A Numerical Optimizer ~DA 7' a3 ik
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nuopt.utils.Options
JI7ATHET DI ENTEET. HETE DA T T a VTR £7

* method

* scaling

*maxitn

* eps

* clevel

* rounding

* feasPump

* neighbourSearch

* addToCutoff

* res_addToCutoff

* cutoff

‘P

* maxnode

*maxtim

* maxmem

* bbthreads

* gaptol

* tolx

* told

*maxintsol

* iisDetect

s noDefaultSolout

AT a L OEW, FBEME, 77 4V MEXTHH T A7 A Numerical Optimizer/SIMPLE
~=a7 ) O 14,5 NFT A== 2ZFZ3W. 1272, method A7 a U THIET
& DIRIEIT wesp, repsp BAMTZ2 0 £

BlZIE, WOLSIHELET.

options = nuopt.utils.Options()
options. method = “simplex”

options. maxtim = 60

nuopt. utils. solvelLP(3, 2, options=options)
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2.9 R

AY v R solve()IZ HLFHRZEITCE LT

solve (V) A Yy ROFT v a ANZFROLEHIBRLORHY £
BMsilent flag
Bninimize

HMout

silent flag A7 v =3 UIZid True £7-id False ZHEET D Z LN TE ET. True ZHEIE
T 5L solvelP, solveQP & 3T LICBROIEENINF/ RSN RV T, 7740 MI
False T9.

minimize # 7' a ¥, KEACFEICEWTHYBEEG ML E TI3RKRILE R ET 247
T a U TCY. True ZIEET H E/MEER Y, False ZIBET D EH/RKNILERVET. T 7
Jb M True (/M) 12720 9.

out A7 ¥ 3 idsilent flag A7 ¥ 3 V) False O BEWRHY, 2 MEHOBRES
ERHY ET. 1 2HIE, Python DV A MNEFT UV xr NERET DHHIETT. RE CIELfe
ELTEY AT T V=7 MIFATREOIEEL M SN TR TEET. 72L& 2, ko kD
(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 PERETDHHIETT. HONTOEEZALE—NTEH—T
LI 7ANFT TV =7 VERET HZ L THREINTE 7 7 A VEIZETROEER )2 ) &
AV FTHZENTEET. L& XFROL D ITHENET.
fout = open( ‘log. txt’ , ‘W )
solver. solve (out=fout)
fout. close ()
ZOWBETIE, 774/ log. txt [CFETREOFEEL A S TWET.
ARAT L arDOF 74N MIFEENZEOEETHAT L ER->TVET.

2.10 FOMAY v K

showObjective () X Vv K
BRI 2 RO L TH LET.
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[Objective]:
180.0*x1 + 160.0*x2

showConstraint () X Y v I
flRAzZ NI LTI LET.

[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

Fo, HRESEANTLHILT, RELEHKMORZHITEZ b TEET.

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

addvariable() A Vv K
B EBIMLET. EHESIT addvariable () Z FATTDRIOEHOIK+1 L7220, KA
Yy RORYETT.
Flo, RAYy FIZRROF Ty a eV, BEOBME RRHIZEBOM, ETIRIEZ
ECTXET.
type: BT
lower: F[RfE
upper: _EfRfHE
WPFhoOA 7T a BT 7 40 MEE THEE LRV T

addConstraint () A Y v K

IR Z BN L 7. #ilf0%E 51T addConstraint () ZET T HRIOHKNXNOHE+1 720,
AAYy FRORYETT.

F7o, KAV y RITIROAT v a Wb 0, HilfI0B0NE RIS ETRELZRETE £
7.

lower: TBE“E
upper: _ERRfHE
WPFNOF T a b T 7 40 MEE THEE LAV TF.

deleteVariable() X Vv K
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HBELEERESOEEZHIBRELET.
7272, BECHIBET 2D THARL TTMA%Z T 5 restorevariable () A Y v R THEIT
THZENRTEET.

deleteConstraint () A Y v K

FRE L7z ilRE 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
FriE Lo IR S N SR B O 2 e LS

restoreConstraint () A Y/ v K

FEAE LT HIBR S Uil 5 ofilf e BT L E 7




