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1.1 PySIMPLE i=2\\ T

PySIMPLE (pronounced ’pie simple’) {& MSI Numerical Optimizer @ Python 1 > X 7 = —ATY.

#E3k D Numerical Optimizer /@D € 7V > 7 558 SIMPLE D% % T & 5771} Python BELIZHLD AN E Z &2
&b, BAETA* S Numerical Optimizer % ZHIH W22 0T WA 2 —H — [ZTEME R L, HZITHHWZEL 22—
P—IZIZETV VI F3E SIMPLE & 2 ZHHWZ7Z 28BN TEET.

Numerical Optimizer 13 Mf/A WBEFHE BN U TEE 2k 2 249 2 BOHEIE Y )V N—T9. PySIMPLE T
2D B EME, b5 BB L Gl XN R THIE T 4 M U T Numerical Optimizer /~
DEfA VR =T 2 — AL T, ERERIERCA X2 -V AT 72 AT VIV AL 2FHAT 2551
SIMPLE % ZFIFH< 72X\,

1.2 BFRIR

PySIMPLE (A FOERECEIMEL £ 7.
e OS : Windows 7, 8.1, 10(32bit, 64bit), Z#v5 OS @ Server bR
* XTJt Python : Python3.5, Python3.6, Python3.7(32bit, 64bit)
- KFEEY 2 -
* numpy (>=1.13.1)
% scipy (>=0.19.1)
 Numerical Optimizer : V21 ODBFRD 7 1 &V ANERTH 5 B

B /EEFL 1% Windows7(64bit)+ http://www.python.org/ 725 X > 0 — KT & % Python3.5.4, 3.6.8, 3.7.3 (T THE
ML TV A, —fi7% Python(\WH W} % CPython) THhvE, EiNN—Ya B —HTNEEIET 2 L Bbh
9.


http://www.msi.co.jp/nuopt/index.html
http://www.msi.co.jp/nuopt/docs/v21/manual/html/01-00-00.html
http://www.numpy.org/
https://www.scipy.org/
http://www.python.org/
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1.3 1A=L

PySIMPLE % Z I fH\\~7= 72 < 125557 - T Numerical Optimizer & Python 4 Y A b — )L L TE L BENH D 7.
Numerical Optimizer D1 > A b —)WIZ DWW T Fagk ZELZ X0,
* http://www.msi.co.jp/nuopt/download/manual/index.html
Python D > A b —=)LIZDWTIEFE%E ZEL 72X 0.
e https://docs.python.org/ja/3/using/windows.html
PySIMPLE @ > A b —)VIZFIH 9 % Python @ pip IZTHFWET. UTF, 1 VA= OFEIZARD £T.

PySIMPLE ® - >~ A k=)L 5eik, FIf$ % Python D1 > A b — )LD llib\site-packages] 7 VX —iZ72 b F
T. ZDD, A VAPV THA—F BRI A NVX—IZH U TESRAAHERPBEL RV ET. A VA -
EEaRFITTHHIE, RT7ANKZ—ITH U TEESIAAERDYH 22—V —Tu s A LTI,

1. %NUOPT%\bin |Z/3 X % @9

PySIMPLE % %479 % {Z & Numerical Optimizer D EfT N AN A Z@THENRDH O ET. AX—F A
—a—n5

[MSI Solutions]-[NUOPT #ZEY — V]

HHRITU, [BREEE] O [NUOPT NDNAZBRIEAR PATH ~EMNT 5, | 251795 Z & T, Numerical
Optimizer DFEF/NAWZNRZAZ BTN TEET (K 1.1). &b, ZORET—EPC 2HEHL L=
ISR

2. Numerical Optimizer D1 Y A b=V AT 1 T%&ty hT 5
PySIMPLE O Y A s —J)VHD 7 7 1 )V iE
%DVD-R %\pysimple\pysimple-1.0.1-py3x-none-any.whl

TT (%WDVD-R% &4 VA M=V AT T7DMY T T4 NE—%KL, py3x l&THIHIZA S Python D/N—
V3 vEKRT py35, py36, py37 DWITNAITELD £T).

python 3% ¥ RIZNRAWE > TOWIUXLBA R D & 512 U T ZHAHERBLD Python D NN—Y 3 VEERD 51
£9. ¢

$ python —--version
Python 3.7.1

3. Windows ®a~v > R7u v 7 s zLiid 3

AR—=PMAZa—poavr ROy 7 h2EEL TSIV, Python D1 VA = )LEDEEAMRMER
BRWGHIE, avry N Tar P2 EFHTBICAZ Yy 7 A =a—0 TEREZL UTET] »olddd
MENDHD ET.

2 E1E@FLODIC


http://www.msi.co.jp/nuopt/download/manual/index.html
https://docs.python.org/ja/3/using/windows.html
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§¥ NUOPT SEEY—IL o |[=|[=

Wisual Studio 2015{64bit)
igual Studio 2010 (TEBE J&{FHA— LT85
Vizual Studio 2010(64bit) (TEBE JB{FHH— Mt

RIS

HNUOPT AL S AEIRIEEEN PATH ~JBN03 3. p1=H I

MUDPT D)4 AR IRIEEEE PATH aFIRR 5. HIF#:
M IS

1. uopt_info txt % nuopt-support@msico jp FEICETLTIEE, o
A 22 k= BB Lz nuopt_info txt A& THS -

T3 IA %R #
nuopt_infotet BERAE(CPERY TS, {*ER%

2. Licensenuk TR LEES P A 800 LTS

1.1 NUOPT &Y —J)

4. pysimple-1.0.1-py3x-none-any.whl Zffi> T+ > A h—)L T 3

3.CEEILAZaY YR Ta Yy S ETIROIT Y REEFLTLLEX V.

$ cd /d $DVD-R%\pysimple

$ pip install pysimple-1.0.l-py3x-none-any.whl

Processing d:\pysimple\pysimple-1.0.1-py3x—none—-any.whl

Requirement already satisfied: numpy>=1.13.1 in_,
—c:\users\uname\appdatallocal\programs\python\python3x\lib\site-packages (from
—pysimple==1.0.1)

Requirement already satisfied: scipy>=0.19.1 in_,
—c:\users\uname\appdatallocal\programs\python\python3x\lib\site-packages (from
—pysimple==1.0.1)

Installing collected packages: pysimple

Successfully installed pysimple-1.0.1

$

Z D & D IZEA#IT TSuccessfully installed pysimple-1.0.1] & FRR I NAULA Y A b —IVIZERII T, F7z,
numpy, scipy 1 Y AR =L INTVRY, LI, WA= Ya v ThIGEIXEEINIZT VA b—
LVENETH, 1 VZ—2 MIORD>TWARELRH D £, -

Fatal error in launcher: Unable to create process

IDE5BTT—DPHIGEIIRODIAT Y FE2ERLLZZ V.,

13. 1 VX b= 3
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$ python -m pip install pysimple-1.0.l1-py3x-none-any.whl

5. BhETER

4RI TCIRO AT Y REFEIT LTSV, EEHJIZKREOH BRI NETH, FO LS B IrxRE
WEREINTOVNIEELLEELTWET.

$ python -m pysimple.sample.sudoku
o fommm - o +
\ | 6 7 8 | 12 |
\ [ 19 | 4 8 |
\ | 3 4 | 6 7 |
fo—mm——— fomm - tm—mm - +
\ [ 7 1142 3 |
\ | 3179 \
\ | 4 1 85 6 |
o o et +
\ | 537 1| 2 \
\ 41 | 6 \
\ | 28 I1 \
o o tomm - +

A VA M= RILTT. FU V2L —R2F35583—H7 VA VA M=V RRBRETT.

15 74X M=)

TUYVAVAM—=WEA VAR —VERIUL pip XY RTITVWET. UROIT Y RE2ETFTLTLIEZIWV. ¢

$ pip uninstall pysimple
Uninstalling pysimple-1.0.1:
Would remove:

c:\users\uname\appdatallocal\programs\python\python3x\lib\site-packages\pysimple-1.

—0.1l.dist-info\x
c:\users\uname\appdatallocal\programs\python\python3x\lib\site-

—packages\pysimple\sample\ *
c:\users\uname\appdatallocal\programs\python\python3x\license

Proceed (y/n)?

Proceed(y/n)?] &FRENE LS, TUA VA —LERIZESIE Tyl 2AHLY) X—vF—2HLTL/
TV, TUA VAN UDRINT B & FRiD & 512 [Successfully uninstalled pysimple-1.0.1) & FRINET.

4 E1E@FLODIC
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c:\users\uname\appdata\local\programs\python\python3x\license
Proceed (y/n)? y
Successfully uninstalled pysimple-1.0.1
$

15. 7142V R =L 5
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Fa—MY I

21 IFLC®HIC
Numerical Optimizer (5 3 @ 2 i < 20 OPH YV NTH Y, PySIMPLE (ZBEH G #REZ Lk T2 €T
VYU E#ETY.

AFld Numerical Optimizer/PySIMPLE O &AL BEREICBEIT 2 F 2 — MY T TT. ARz —HL TV TN
i¥, Numerical Optimizer/PySIMPLE D 5722 R J5IED TR N 727210 52 L BV £ 3.

2.1.1 HEEETEEE & &
PORGHEE L X, THZAONERMEDOFT, EEULIORELZRTMO»OBBOER/ME (BKME) 2Kk, 5
C X DRUME (X)) 25X 5 AREERDMEZRET 5] LWIHETY.

ERIZBITS, THBxoNnEMt] EHHSMAe, TEEUIOREZRIEE] FHMBEE, TRREEEHR] 328
—MRITIFENTWEY. ZOMEZAWTESET &, HEEIHEMAEE L, TH#SREZ R THICS 1T 5 H1
BB O m/ME (FRKE) ROZDR/ME (A 25X LM ERDLME] L WA XT.

BIZIE, > 0128WT 3z + 2 DRuMEZ KD 2 HEIE, BHEEMETY. Z05E, fiEfiEe >0, HY
BIEIE 3z + 2, BTz &0 XT.

Z OB E O MR TIRRDO LS IZELNE T
o HAE% : 3z + 2 — Hm/ML
o HlfISM: 22>0

FEZB5HE L, LEoBMEHMEORD SWHNBEBIER 2 (r=002 &) 2D ET. TOLETDLEHD
it % F g & IO E 7.

BOlifp ek 5 2 e 2 HEEEEFEZ <] HD50VIE THRELT S L VwnE T,
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2.1.2 HIBEFTEREEZ <

sample.py W 7 7 A IVIZMU T 2B L TAZL & 5.

from pysimple import Problem, Variable

problem Problem (type=min)

Variable ()

X
problem += 3%xx + 2
problem += x >= 0

problem.solve ()

ZOIRRET sample.py DH B 7 AN XIZfTE, AV RTO v 7 b9 5 python sample.py @ AL TAHE

L&D,

$ python sample.py

[About Numerical Optimizer]

MSI Numerical Optimizer 21.1.1 (with GLOBAL module)
<with META-HEURISTICS engine "wcsp"/"rcpsp">
<with GLOBAL-OPTIMIZATION add-on "global">
<with DERIVATIVE-FREE-OPTIMIZATION add-on
<with Netlib BLAS>

(C) 1991 NTT DATA Mathematical Systems In

"DFO">
Copyright

’

[Problem and Algorithm]

C.

PROBLEM_NAME Problem
NUMBER_OF_VARIABLES 1
NUMBER_OF_FUNCTIONS 2
PROBLEM_TYPE MINIMIZATION
METHOD HIGHER_ORDER
[Progress]
<preprocess begin>......... <preprocess end>
<iteration begin>

res=3.0e-03 2.1e-10
<iteration end>
[Result]
STATUS OPTIMAL
VALUE_OF_OBJECTIVE 2.077775694e-10
ITERATION_COUNT 5
FUNC_EVAL_COUNT 8
FACTORIZATION_COUNT 6
RESIDUAL 2.077775694e-10
ELAPSED_TIME (sec.) 0.00

ZO—HOEIET, 74721k Numerical Optimizer % {5 > TR D HH

HEMEEZR N ZZ2IZREST. 22T

L2 Fa—rYTI
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python i PySIMPLE % 1 » X b —)L U7z & & @ Python BRI T3 . BAR%, python < > Nid PySIMPLE % o ~
A M=)V U7-& ED Python BIEAEL £ 7.

AVRT)VEANSEFTAHILEHTEET. python -1 EANLTA VR TV X E2EHFHIETAZTL L.

$ python -i
Python 3.7.1 (v3.7.1:260ec2c36a, Oct 20 2018, 14:57:15) [MSC v.1915 64 bit (AMD64)] on

—win32

[

Type "help", "copyright", "credits" or "license" for more information.

>>> from pysimple import Problem, Variable

pysimple 1.0.1 (2019-05-29 17:33 +0900 43bb10431390)

Copyright (C) 2019 NTT DATA Mathematical Systems Inc. All Rights Reserved.
>>> problem = Problem(type=min)

>>> x = Variable ()

>>> problem += 3xx + 2

>>> problem += x >= 0

>>> problem.solve ()

# UTEKOHA

2.2 BEEETEREZGRT B

AETIE, BRNARHIERZELT, €5 v~ S PySIMPLE O XA AL ET.

Numerical Optimizer SIMPLE F 22— [ ) 7)UIZSR L THE D FFTO T SIMPLE IZ X 2tk id 5 6 THERL 72
X\,

2.2.1 BB - £ - FH

RO &S EPEEHEEZ B X 7.

2ODMHE X, Y BHEEL, TNEN—HH7DEM - TAZROEZ T EET 5.

#2.1 HpEE/H

=i HR
X 6t 4t
Y 1t 6t

/2, Bl - FAOBEDZDDEE/ LD, IROISIZEDSNT WS

JIL~/E
E=wi| 12t
H A 24t

2.2, FIEFtEMEZLRY S 9


http://www.msi.co.jp/nuopt/docs/v21/tutorial/html/02-00-00.html
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HWHEX, Y DHHZH DEEI A NE, (ROEEDTHS.

BEEIXR MA

ol

180

Y 160

MHEX, Y &bz, ZRRCTHES HETERAGETHD. /2R UV ERI A N EGMET 2720121,

ZNZNDOMHZE D 72 0 M HEETHWIERWES 59 ?

ZOMEEEANTEE, BFDES T2 £7.

x T X o5 H 4 /58

Yy WY osEss H /8

BHE# (&/ME)

180z + 160y HEZa 2 b /i

GilEE e

br +y > 12 Hith /v~

dr + 6y > 24 HAAI N [E

0<x<5 JHH X O 7= 0 oz H R
0<y<5b HHEY OB 7 0 oElxE H B

Tk, ZORE% PySIMPLE TRl U722 RCAEL & 5.

from pysimple import Problem, Variable
problem = Problem(name=" HHMHEE 1)

# SHHE x, v OEERBARE (BH)

x = Variable (name="' jHH x O:E&HHE")

y = Variable (name="'HiH v OEEHE")

# EEOZ N (BRIBEEL)
problem += 180%x + 160+y, ' DEEIR K’

# B@m/ LT
problem += 6%x + y >= 12, '&@h/ )< /B

problem += 4xx + 6xy >= 24, ' AR/ /B’

# FmAOBEHEIHR

RDR=T1Z%e<)

10

L2 Fa—rYTI
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(HI D=V 5 D E)

problem += <= x, 'HEAXOEHLY OBGZHEHK (TR) '
problem += x <= 5, 'SHAA X OEHY OEEZHEBHIK (LR) '
problem += <=vy, '"HAYOEHLY OEGZAEHEK (FR) '
problem += y <= 5, 'SAAY OEHLY OZEEHEHIK (LR)

# KfE
print (problem)

problem.solve ()

# fEREAN
print(x.val)
print (y.val)

print (problem.objective.val)

Z @ PySIMPLE (2 £ 253k % ESIEHICRTWEEL LS.

from pysimple import Problem, Variable

ZOWHFET Y VBB R Y T ARHEBEMZSREIZLUTWET. PySIMPLE TET VU > 7 %47 D HiIZIE
HHTZ2A TV NI RBIZLTEBBERHVET. 1 VK- FTEDZA TV b—EPT VKR-}
FIFEFEEFIETTN, I TCE-BRICEDZLIZUET.

problem = Problem (name=' HHEMZE 1)

ZOHAIEMEDEES TY. name=".." KIEMEOATIZEELET. name=".." IZEEAIBETT A, Bk
CTHHINETDT, BRERLARLUAEZLGNRENVTL LS.

7z, ZITREBRYH D FHAD, type=.. CTHHNREKOR/NML - ZRIZIBETH I LN TEET. HHET
535618 type=min ® type=max DL S IZFiib L 9. B LZEGE&ER/NMEE 20 £7. ¢

# SHHE X, v OEESAHE (ZEH)
x = Variable (name="' HMH X OEiHEL")
y = Variable (name="' #H Y DEELHE")

ZOHNIEE GHHOEIEHE) OBESTY. EF AR THETIARE, FHTIICESTI2HENDD F
9. name=".."' KL BOLHTEIBEL I HEKATRETT.

# POITORDOY ETIEIAY FTT.

# BEOR N (BHIREE)
problem += 180+x + 160xy, ' 2EE&H I M’

ZOWMIZHKEE CEfza A b)) ONEBZMEICKRELTWET. = OEUICIEZ, AUICHKERE Z04
Bz U 3. HUBEROAIIEWATRKTT.

< FFE, + IXRIE RS F T, PySIMPLE TR PUHIEE X HCERE (Sum(), Exp(), ..) 7 & & ROk Iz

2.2, FIEFtEMEEZERT S 11
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5IEMNTEET.

# B/
problem += 6xx + y >= 12, '&H/ I~ /E"
problem += 4xx + 6xy >= 24, ' AR/ /E’

Z DA TIEERA (EE/ILY) Z2REICRELTVWET. += OE0ICHER, 088X 20401230
BUFET. HHROARTIZEMEATEETT.

BRI >= 0, Hii2id, EEOXziRTE 9. HNBEKONAERDKE L FERIZ, EEORDHIZ
HAETPHFEB 2R TE XY, AL ALOBGRERTBEBHETICIE, >= <= ==2{ETEX]. :

# FIHEOBEHK

problem += 0 <= x, 'SHAA X OEH7VY OEBEZHEBHIKN (TR) '
problem += x <= 5, 'SHAA X OEHY OZEEZEEHIK (LR) '
problem += 0 <=y, 'SHAAY OEHLY OEGZHEHEKN (TR) '
problem += y <= 5, 'JHAAY OEHY OZFEZHEHIK (LR)

Z O HFR GEIZHBO ETH) 2% L TCWET. problem += 0 <= x <= 5D LD IZ—FIZFd
FTHILIETEERHA. RO ETRITESHIZTEZ 1b, ER%Z ub Tilddd 522 TE Y. EROHKA
ZHRTERODVICEREZES T ETRDES IR TEI b TEET.

X = Variable (1b=0, ub=5, name='HH X O:EEZEHE")
y = Variable (1b=0, ub=5, name="' HH v OEEHZ")

PAET, MEDOERDLEIZTE T TY.

U, TNETICERL MEOREMZ KD, #HReH T 2ELET. -

# KRR
print (problem)

problem.solve ()

print (M) FMBEICRESINHEHEEHIIUET. BE.solve () FEHRLUZMEIZODWTHREMDF R %
FOEBTY. BE.solve () 1, BTEFILILBRDBIZHRT IHBENRD D £7.

# HERHEN
print (x.val)
print (y.val)

print (problem.objective.val)

Z DRI, EETBRAEROH I EBELTVWET. BRI val 2B 2 TEOBEMEEIRD HTZ
ENTEEXT. MEOHMERIE BE.objective THRRBTE Y. R LFHBEBDEZTE LT B/2D1T1F, &
WALEIH solve DRIZER T Z2HENRDH D £7.

PETZDEFNMIZDOWTD PySIMPLE DR I13#& T T

12 L2 Fa—rYTI
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RIZZDETNEETLUTAEY (ETARKICOVWTIR HBFTEREZE 22RULTEIWV). $58,
FHEE TV &R RS, BINO LSz ngd.

Problem (name="' #HHME 1', type=min):
[constraints]

EhR/ I~ /B

6+HHE x OEBEAH + JHE vy O:FHEAH>=12
L1 =11

HR /I~ /8:

45 X OEEA + 6 A Y OBEHK>=24
L1 =11

SHE X OBH7= Y OBEHEHEIK (FIR) -

SHE X OBEzHE>=0

01 =11

SHE X OBH7- Y OBEHEHIK (LR) -

—HH X OEERH>--

01 =11

SHE Y OBH 7Y OBEEEHIK (FR) :

SHE Y OEERR#E>=0

L1 =11

SHE Y OBH 7Y OEERBEEEHIR (LR -

—HMHE Y OEFEEHAK>=-5

1 = 11

[objective]

£EEIR b :

180+HA X OBEAE +160-HA Y OEERAE
L1 = 11

[About Numerical Optimizer]

MSI Numerical Optimizer 21.1.1 (with GLOBAL module)
<with META-HEURISTICS engine "wcsp"/"rcpsp">
<with GLOBAL-OPTIMIZATION add-on "global">
<with DERIVATIVE-FREE-OPTIMIZATION add-on "DFO">
<with Netlib BLAS>

, Copyright (C) 1991 NTT DATA Mathematical Systems Inc.

[Problem and Algorithm]

PROBLEM_NAME SHE R 1
NUMBER_OF_VARIABLES 2
NUMBER_OF_FUNCTIONS 7
PROBLEM_TYPE MINIMIZATION
METHOD HIGHER_ORDER
[Progress]

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

<iteration begin>
res=1.2e+02 .... 4.1le-06 2.1e-08

ROR—UiTEi)

2.2, FIEFtEMEZLRY S 13
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(HID =I5 D E)

<iteration end>

[Result]

STATUS

VALUE_OF_OBJECTIVE

ITERATION_COUNT

FUNC_EVAL_COUNT
FACTORIZATION_COUNT

RESIDUAL

ELAPSED_TIME (sec.)

A X OEEHE . val=1.5000000002560672
L1 =11

SHE Y OBERHE . val=2.999999999971011
L1 =11

750.0000000414539

OPTIMAL

750

6

9

7
2.072696939e-08
0.00

RZITHERETHIS T 2RV T O L It sh & d

A X DBEEE . val=1.5000000002560672
L1 =11

A Y OEEA . val=2.999999999971011
L1 =11

750.0000000414539

= DOREBIFIEE LU-ZHE HWEBOLZRT, name=".."' IZEd L7zt DBRH I nEx 7. ALICEFEREEHN

BB OMEAH TN THE T,

7z, TOETIVIEPYSIMPLE DY Y 7L E LTHIlENTWET. ZOY Y FIVEETTHITIFROESICL

9. .

$ python -m pysimple.sample.tutorial oill

2.2.2 TH

BAEE, ETVHICHHEEREI A o2 EEGTRALTWET. ZhELEL, M2 OEEOMHEE 5 A TAE

L&, £9, EXMEEUTOLSIZEEL 7.

=E]:0]EaE

costX - x + costY -y EEZIZ b /GHE

EE

costX JHIH X Oz 2 ~/H
costY MIHY ofizaZ k/H

14

L2 Fa—rYTI
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costX, costY I FEFNFNMH X, Y O#EFLI X MNHZRTEHRTT. PySIMPLE T, ZDO XS EHREMHAL
TR AR TS

ZITIE, EHEAWT, EEIZANEUTNOLISICEELET. ¢

from pysimple import Problem, Variable

from pysimple import Problem, Variable, Parameter

problem += 180+x + 160*y, ' 2EE&HIX M’

costX = Parameter (value=180, name=' HHA X MEFHEIA L")
costY = Parameter (value=160, name=' HHEA X DEFHEIA L")
problem += costX#x + costYsy, ' 2EERIZA N’

%9, Parameter TEHZESLET. EF VT THATIEHRIE, FHTIMIIESTILENRH .
value=.. IZIXEHROMEZ2IBELET. name=".." KIFEROLIT2IBEL T THEKAEETT.

SEDETFIVTIRERFEDRND T Parameter Z W T 123 L THRWERA.

costX = 180
costY = 160
problem += costX#sx + costYxy, ' &iEEZIZ N’

T, FATLTAHAX T (FETHKIIODWTIT HFEEETEBEZ A 22RLUTIEI V).

BB bRE D D, RO K S LFETHRVPBONET. -

SHE X OBERHAE . val=1.5000000002560672
L1 =11

SHE Y OBERHEN . val=2.999999999971011
L1 =11

750.0000000414539

FilE & F UASEPE SN TWE T, Parameter Z2{HHT A2 T, T—RXDEFEDATESMELZM ZNTE
S

T, 7T—ZZ2ZLHLUTEITLTAELELD. UFDLIITT—X2LHELET.

costX = Parameter (value=100, name=' HHE X DEIHEIZA L")
costY = Parameter (value=170, name=' HHE X DEIHEIZA L")

2.2, FIEFtEMEZLRY S 15
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E795H L, DTORRPFONKT.

A X OEEEE . val=4.99999999387777
L1 = 11
A Y OBEAE.val=0.6666666712283277

L1 =11
613.3333334965927

72, ZOETNVIEPYSIMPLE D% Y 7L ULTHE N TWES. ZOH Yy IV EFEITTHITERDOLS L
ESr IS

$ python -m pysimple.sample.tutorial o0il2

223 &5 - KF

EiX, TZETOETLTE, ROIIZEMHIZOWTHEUHBEINZEZL TWEDT, TTERTRIZR-T
WHEEAET.

0<z<5 JHH X OHED~HDEEEHBHF
0<y<5 JHHEY OHd»7H oElxHEHK

T ZCHMHER AR E - RICER T2 2FERATAEL LS. FTMBERAR o,y 2 ZNTN 29, 11 &
BL, EXMEERDOLSITEELET.

&5

OilField = {0,1} HEES

x;, 1€ OilField I ¢ i H &/
EH

costX Wi 0 oL X~ /H
costY JHH 1 oML 2~ /H
BHBIB#

costX - g + costY - xq LT A N /i
RIS

629 + 1 > 12 Hil v~

0<az; <5, Vi€ OilField i i DAdH 7= D 05z H BRI

HIHB ORI 2 T THESRI I eATEH LA,

X539 % PySIMPLE Ditid %, (RO K SI1Z74b 9. -
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from pysimple import Problem, Set, Element, Parameter, Variable
problem = Problem(name="' HMHMEE 3")

# HEES
OilField = Set (value=[0, 1], name='HHAL£E")
i = Element (set=0ilField)

# SBHE i OEFEEFmIR M /H
costX = Parameter (value=180, name=' HHA X MEFHEIA L")
costY = Parameter (value=160, name=' HHEA X DEFHEIA L")

# HE i OEEBEE (EH)
x = Variable (index=1i, name=' HHEAMEIHE")

# BER IR b B (BRIEED)
problem += costX*x[0] + costYsx[1], ' &EEZIZA M’

# Bg/ T
problem += 6+x[0] + x[1] >= 12, 'EH/I~</B"'
problem += 4%x[0] + 6+x[1] >= 24, 'HR/IJ</E"

# £mEOBEFK
problem += 0 <= x[i], ' HEOBEHY O:EEBHEHIK (FR)
problem += x[i] <= 5, ' HEOBEHY OFEBEHEK (LR)

# KR
print (problem)

problem.solve ()

# FEREA
print (x.val)

print (problem.objective.val)

A e FR, AR E —EIcEERLTWET.

ZHTlE, PySIMPLE DR DA - EBHFIZOWT, EASIHIZETWE XY, -

# HHASE
0ilField = Set (value=[0, 1], name=' HHALEE")

ZIZTRES (HHOES) 2BELTVWET. value=.. [JIZELADEZEDH A2IEE L £ T.
HGOARETHELTCVET. HOERMEOTFHIPHA {0, 1}72DT, 0,1 2ELEDOEEL LET.

BEAGDOALFEZE L X THEMETRETYT. ¢

ZZTCIkHE

name="'.."'I(Z

i = Element (set=0ilField)

ZZTIFHEA OilField DEFEZRITHRF i 2HES5 L TVWET. set=... CRFEVETIEEEZER/L 7.

2.2, HEFEBEZRLRY S
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PySIMPLE TIZHEA2ESE I, EREZBELVZRTLEEESTL2ILETEXT. RTL2EEEST Y
BRD XD R L ET.

Element (value=[0, 1])

-
Il

= Variable (index=1i, name=' HHADEIHE")

b
|

ZIZTIIMHOERAREZ, WA EARE U TESELTWETY. index=.. CIHRTFEZECECLET.

# BEOR b B (BREEED)
problem += costX#x[0] + costYsx[1], ' Z2EE&H I b’

CITRERZRIZAMONBEREZLTVET. BRENTIE, <xRF] iU X7, -

# BRI
problem += 64x[0] + x[1] >= 12, 'EH/I~/E"
problem += 4xx[0] + 6xx[1] >= 24, 'HRA/IL< /B

ZZTIREE VIO ETER L TWET. DRI x, y EEBWEEBERS % x[0], x[1] & EE#Z )T

# FmEOBEEIK
problem += 0 <= x[i], 'SHEODBEH7Y OZFEHEFK (FR)
problem += x[i] <= 5, 'SHEDBEH7Y OFsHEFIK (LR)

ZITIEHHBHNEZRZALUEY. RFICIE BETHI LT, ®TD i€ OilField BT 2 HEG W Z, 27
ZEITiED ET.

# FEREAN

print (x.val)

RN AN E R, WP CEBETEI LT, 2TD i € OilField 22T x[i] DEAH X
NET. TI Tl print (x.val) ELTWETH, print (x[i].val) THEHUMRER H D £7.

WIZEITUTAET (ETHERI DV BB EREZ#EC 22U T2V, sEarthInid
&, print (x) IR UL7Z, UMTFTOHEAOREONET.

SHAOESRAE (0] .val=1.5000000002560672
SHEOEERE (1] .val=2.999999999971011
] = [1]

BEADRTOETHNINT VWL DODVHERTEET.

ZZETORBDEFET, MHES OilField 2 A L, £iliHOE R HEZ x[i] L ffibT 2N TEE L.
WRIZ, JHAEEEE T A b costX, costY BIRF 1 ZHAWVWTHEBILL TAET. #Hiza XA ME2RFEMITL, IFDO LS
KT ELIZLET.

18 L2 Fa—rYTI
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EH
costX;,i € OilField JMH: DM X+ /H

cost Xy, cost Xy 1 EFNENLAFTD cost X, costY X5 BEHMTY. PySIMPLE T3 FERICERDRTFATT %2
AWT, UTOLSITEBELET.

# A i OE&HIZ M /H
costX = Parameter (value=180, name=' HH X ODFEEIRA L")
costY = Parameter (value=160, name=' #HH X DFEEIRA L")

# BEROX b B (BREEED)
problem += costX#x[0] + costYsx[1], ' EEE&H I b’

# BB i OE&HEIR N/H
costX = Parameter (index=i, value={0: 180, 1: 160}, name=' HMAESHEIZA L")

# EEIRA N B (BRIEED)
problem += costX[0]*x[0] + costX[1l]#x[1l], ' 2EHIAN"'

EBORFN T, BROBREMT EFABKIC index=1 EELET. EROME2ELEIT L IZHEET 546
Python DEHTHEL £7.

TIE, ETLUTAHIL &S (ETHEIIODVWTR BIEFEREZEC 22RUTREI W), REbREs X
N7z, UTFDO XS IZLETE FRORERVPB SN ET. -

SHEOZESEHE [0] .val=1.5000000002560672
SHEOZEEEHEE [1].val=2.999999999971011
,[x] = [1]

Wiz, BEME HAOHBIZOVWTE—MRIZHERLTAHAZL LS. ERMELICPVWTHSEESZE AL CTHE /LT
UTo kS izeddhL £9.

£5
Product = { #Hjll, # X } BRES

EH
normaj, j € Product & j 0/l

PySIMPLE DGR I B W T H FABRKICEBRDRFM T2 HWTREL, / VIl T 56X E2UATO LS IZEH
LY. :

2.2, FIEFtEMEZLRY S 19
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# BRI
problem += 64x[0] + x[1] >= 12, 'EH/I~/E"
problem += 4xx[0] + 6xx[1] >= 24, ' HRA/IL< /B

)

# HREES

Product = Set (value=['E#H', ' HRA'], name=' ZREE")

J = Element (set=Product)

# 8 7 O/IVT /B

norma = Parameter (index=7j, value={'ZEH': 12, ' HA': 24}, name=' HFH/ILT")
# B@m/ LT

problem += 6xx[0] + x[1]

problem += 4xx[0]

>= normal' E#"'],
+ 6%xx[1] >= normal' #R'],

&R/ LT /E
"HR T /E

M HGRAOESZEMNL, /Y28 eRIFFjNEOEBCUEY. LED & 512X FH 2 RFITfE

M3 2581, X¥Fhz ..

" OHIZEIR S B BENDH D .

IETOLEZ LT, £h, L8, &8, HRRm, BBz 2E U 5 L, (ks PySIMPLE ©

R IFIRD L S8 h 7.

3

OilField = {0, 1 RS

Product = { i, # A } SRS

E#

costX;, i€ OilField i ¢ OEELa 2~ /H
normaj, j € Product BEio/ < /HE

x;, 1€ OilField I ¢ DL H &/

BHBEHK (&/ME)

costXg - xg + costXq - xq

DA

HRISRM

6x9 + 1 > normamy

i/ v~

4xy 4+ 621 > normay;x

HAI N[

0<uz; <5, VieOOilField

I @ DB D 7= O Ol H B Y

from pysimple import Problem, Set, Element,

Parameter, Variable

RDOR=T1ZHi <)

20
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(HI D=V 5 D E)

problem = Problem(name="' HMHME 3")

# HEES
OilField = Set (value=[0, 1], name='HHAL£E")
i = Element (set=0ilField)

# HREES
Product = Set (value=['EH', ' HAR'], name=' HEREELE")
J = Element (set=Product)

# B 1 OE&HIZ /B
costX = Parameter (index=i, value={0: 180, 1: 160}, name=' #HALEFHEIA L")

# B 7 O/ /B
norma = Parameter (index=7, value={'ZEHM': 12, ' HR': 24}, name=' ®FH/ILT")

# HE i OEEZEH (BH)
x = Variable (index=1i, name=' HHEDZEIHE")

print (costX)

print (norma)

# BEOXR b E (BRIEED
problem += costX[0]*x[0] + costX[1]#x[1], ' &EEHIX N

# B@| /LY
problem += 6%x[0] + x[1] >= normal' EH'], 'EH/I T/ A"
problem += 4xx[0] + 6%x[1] >= normal[' HRX'], ' HRA/IL< /A"

# ZHEOBEHK
problem += 0 <= x[i], '’HHEODBEH7Y OFEEBEHEK (FR)
problem += x[i] <= 5, 'HHEODBEHY OFEEBEEK (L)
# KER

print (problem)

problem.solve ()

# fEREAN
print(x.val)

print (problem.objective.val)

ZDETIVIEPYSIMPLE O% > 7L LTHIES N TWET. ZOH Y IV EEGFTHITIFROLSITLET.

$ python -m pysimple.sample.tutorial o0il3

2.2, FIEFtEMEEZERT S 21




PySIMPLE Documentation, ') ') —X 1.0.1

2.2.4 £ - BRORF

JA MEHEA:

# EEOX b AR (BRIEEED
problem += costX[0]*x[0] + costX[1]#x[1], ' &EEHIZX N

1%, TARTOMHEIZOWTEIEIZ FOMZ LD LW EREDT, The —RIIZERT S L, BITDLSI12%
DT

Z costX; - x;
i

X153 % PySIMPLE O#tikid, BFO LSz 3.

Sum (costX[i]#+x[1], 1)

Sum () liz RS9 BT,

Sum (M%&= &3, &TF)

DEANZRHXT.

PIZ VREFNZDOWTH, Sum() Z@EHLWEeFEZ XA, HRE TR,

# B@m/ LT
problem += 6%x[0] + x[1] >= normal' EM'], 'ER/I</E"
problem += 4%x[0] + 6%x[1] >= normal[' HR'], ' HR/IL</HE"

EERMEOEERVEEBIE TR N TNEDT, —R{ETEELA. 22T, EXMUITBWTER prodX; ;
ZEAL, HHRXZROLSIZEHABL £T.

HIRISRM

Y icOilFiela ProdXi j - xi > normaj, Vj € Produt B j O/~ [EDHKIRA
T

prodX; ;, i€ OilField,j € Product I ¢ OB, § AR/ H
norma;, j € Product "W g0 v< /i

X3 5 PySIMPLE Ot iE, ITFD X 512720 9.

# HE 1 OB j £EE/H
prodxvalue = {(0,' &EHM"'): 6, (0," HR"): 4,
(1,"EH®E"): 1, (1,'HR"): 6}

ROR—UiTEi)
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(HID =I5 D E)

prodxX = Parameter (index= (i, J), value=prodxvalue, name=' HHEDEEE")

# B/ LT
problem += Sum(prodX[i,jl+x[i], i) >= normal[j], '&E@m/IL<"'

BROFFIMRET 2 EHMEES T DI, index=(1,],..) LHELET. ERORFITHN T B EI3F &
DF—%RXTVIZLET.

Sum () IFEELVEZRT i OADOMEZ LD ET. ,jI220THZ L2541, sum(ERDOX, (i,7)) &&dL
EC

FATHRERIT AT & WRRIZ 2D 9.

CIETOEEZZ DT, Bh, L8, T8, HIREME, BBEKEHUEHET 2L, EX{Le PySIMPLE O
LR IFIRD L 5178 b 9.

35

OilField = 0,1} WHIES

Product = { &, # X } BRES

EH

costX;, i€ OilField W ¢ DL 2~ /H
norma;, j € Product B0/ V< /HE

prodX; ;, i€ OilField,j € Product JHH i D8 j s/ H

x;, 4 € OilField W ¢ O H

BRREE (&/ME)

D icOilField COStXi - Ti MR A b [

G SESES

S icoiriea ProdX; ; - T; > norma; B j OV~ EADFIRIR

0 < a; < 5,Vi € OilField T ¢ 032 7= 00 s BRI

from pysimple import Problem, Set, Element, Parameter, Variable, Sum
problem = Problem (name="' HHEMZE 4")

# SHHE%KE

OilField = Set (value=[0, 1], name=' HHEESE")

1 = Element (set=011Field)

# HmES

ROR—UiTEi)
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(HI D=V 5 D E)

Product = Set (value=['EH', ' HRA'], name='HFZESE")
J = Element (set=Product)

# SBHE i OEFEFERIR M /H
costX = Parameter (index=1i, value={0: 180, 1: 160}, name=' HHEEEHIZAI")

# BE 7 O/ /B
norma = Parameter (index=7j, value={'ZEH': 12, ' HA': 24}, name=' HFH/ILT")

# HA i ORE: § £E=/H
prodxvalue = {(0,' &EH/M'): 6, (0," HR"): 4,
(1,"&H"): 1, (1,"HR"): 6}

prodX = Parameter (index= (i, j), value=prodXvalue, name=' HHEDEEE")

# HE i OEEEE (EF)
x = Variable (index=1i, name=' HHEADEIHE")

print (costX)
print (norma)

print (prodX)

# BEOXR b E (BRIEEED)
problem += Sum(costX[i]#x[i], 1), ' ®EEIZ K’

# ®WE/IT
problem += Sum(prodX[i,jl+x[i], i) >= normal[j], ' &M/’

# FmEOBEFIR
problem += 0 <= x[i], 'SHEODBEH7Y OFEEEHGK (FR)
problem += x[i] <= 5, ' HEODBEHY OFEBEFK (LR)

# KR
print (problem)

problem.solve ()

# FEREA
print(x.val)
print (problem.objective.val)

ZDETIVIEPYSIMPLE Q% > L& LTHIES N TWET. ZOH VY I VEEGFTHITIFROLSITLET.

$ python -m pysimple.sample.tutorial oil4
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225 KX

ZITIE, INETORRH) GHEEERABE, 2832 8 IMAT, FRGEOEERMEHIUTAEXT.

prod; = Z prodX; ;- x;,Vj € Product ¥ j OEpES/H
i€OilField

ZORITHIES B PySIMPLE Dl id, ARD XS I1274bh 9. -

prod = Sum(prodX[i,jl*x[i], i)
prod.name = ' ER{OEESE"

PySIMPLE TIERIZESHRUICHES 2 A TE X T, name BHIXATHTEZ SN ETH, EHOXSITUTEH
THILHTEET. £/, index bHFHTEHEAONE Y. LELDHE, i THIZ L > TWSDT prod @ index 13 j
LR x9.

ITHERE /) V< DFlid 2 RTHET. @

problem += Sum(prodX[i,jl*x[i], i) >= normalj], 'EHJ/ILT'

ATRIFEEHR LU prod L2 HUANRTTDOT, UFRDOESICHL%Z prod IZEEH|ADZ I LN TEET.

problem += prod >= normal[j], '®H/ILT'

prod IZHR B EEHALDT, LD ITHRFEHOWAS THHOWELAD, RTFEWETHILHTEXT. ¢

problem += prod[j] >= normal[j], '&HHZ/ILT'

WRIZAE R TR AR D & 512 prod ZBIIL £, -

print (prod.val)

FRRICNT 2 AR T 5561 print (prod[j] .val) &tk LT ZX 0.

INT, WHOEERMPHIINELSITRD E U, AEROEDFER, UTFTOLSIT20 %9, @

84 B [EM].val=12.000000001507415
BWRDEESE (HR].val=24.000000000850335
j

ZDOETIVIEPYSIMPLE OH > 7L LTHIRENTWET. ZOY Y TV EETTHITERDOLIICLET.

$ python -m pysimple.sample.tutorial o0il5

2.2, FIEFtEMEZLRY S 25
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2.2.6 BHEEH

IO, EiEHRZ2EGERE AR UTHWTEE LA, LA UERICIZMAER I HEMTUEIETE 4
A. FIZT, HIEAKE | HEAOBKRERKY U, BEHEMNEZM I 2E2FT. T0RDIL, 28 GE
ZHE) OBEE2UTOLISIZEHELET.

from pysimple import Problem, Set, Element, Parameter, Variable, Sum

from pysimple import Problem, Set, Element, Parameter, IntegerVariable, Sum

# SHE i OEEEH (BEH)
x = Variable (index=i, name=' HHEDZEEZHZL")

# SHE i OEERBEH (BH)
x = IntegerVariable (index=i, name=' HHEMEERHZL")

IntegerVariable TEHEHE2EE LT, BEER L LTESINLERIE, e UTEBOAZID £3. DL
TAHEFETTY.

E79 L, DTORRPFONKT.

SHEOEEHBEH (0] .val=2.0
SHEOEERBE (1] .val=3.0
,[x1 = [1]

BROEEE [EH] .val=15.0
BROEEE (HR].val=26.0
,[x1 = [J]

840.0

IS AP BB > TWSDOPHRTE ET. TD & 5122 %% IntegerVariable TEE T 5721 T, BHGEHHR
EERTEI N TEET.

ZDOETIVIEPYSIMPLE ®% > 7L LTHIHENTWET. ZOY Y IV AEETTHITEROLIICLET.

$ python -m pysimple.sample.tutorial o0ilé6

2.2.7 FERHENREH

ZZE T, HEEOHIIZI Python DRLAAABEE print () Z2MH L TE F L7-A, PySIMPLE i3z &&=
RERIEE Printf () BHD ET.
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from pysimple import Problem, Set, Element, Parameter, IntegerVariable, Sum

from pysimple import Problem, Set, Element, Parameter, IntegerVariable, Sum, Printf

# FERHEA

print (x.val)

l

# FERHA
Printf (' jHH DEREEEHE = v,i, x[1i].val)

IS BETRRENDFLATDOL S22 £9. ¢

HE 0 OREEERAH
A 1 ORBEEGZAH
,Ix] = (4]

Il
w N

B Print £ () OEREER,

Printf (HAOEXEE, HOWKR 1, HAXEK 2, ...)

L ET.

HOORGIzIE, 28, X, €8, BB, 77, WEEE0L02FEE0MEKZIHRETCE £, HhFEAEE
DIFE /K, Printf ZHERLTIZI V.

ZDETNVIEZPYSIMPLE Y > 7L UTHIMENWTWET. TV Vv TIV2FETT TR0 LIICUET. ¢

$ python -m pysimple.sample.tutorial oil7

2.2.8 F/\y JHAEAK

BELEIHE T IOUREMIC R 51T Y, BRI ATCERALPREIIR->TVWEXT. TOLIIRIAZRBETS
7O DLEEAE L UTH print () BEC Print £ () BIBUIERTT.

UTRD &SIz, print (problem) % HE(LEIA problem.solve () DEFIZHEALTAET.

print (problem)

problem.solve ()

ER OB S NE, REAGREETOETIVONEPHNTEET. ThEHETTHLE, print () ITHIG
Ut BT D LS I onETd.

2.2, FIEFtEMEZLRY S 27
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Problem (name="' #HHEME 7', type=min) :
[constraints]

BRI

6+ HEDIEERE [0]+ HEADEEZEL [1]>=12
4 SHBOEEA [0]+6-MADESRAR [1]>=24
 [+1 = [J]

SHEDIEH 72 V) OEEHEFEIK (TR) :
SHEAOEHRAE [0]>=0

SHAOEHRAE [(1]>=0

[+ = [i]

SHEOBH =Y OBERHEHIK (LR) -
—HEOEERHE [0]>=-

—HEOEEEE [1]>=—

[+ = [i]

[objective]

LEEHIOR M

180~ HADZEEGAE (0] +160-HEDEHAE [1]
L1 = 11

3~6 FTHIFRD 7 V<RI LT WX T,

problem += prod >= normal[j], '®H/ILT’

T~14 47 H RO HEHF RS LT W E S,

"HEOBH Y OEEBEEF (TR)

problem += 0 <= x[i],
= 5, "HEHOEH Y OEGEBEFIK (LER)

problem += x[1i] <

16 T HDABE IR D 2 A P EHRITHIHE L TWET.

problem += Sum(costX[i]l=*x[i], i), ' ®EERIX N

AR D &5 IR EDHIFIAP HMBEEDOAZRRTHILEHTEXT.

print (problem[' &@E /LT "])

print (problem.objective)

ZDEDIZ, print () 2HHT S Z 212k - T, EHE, BFEE2EBROMEICE SR 250 HIWER - flHR
BHERTAZENTEET. ZOBREZMHATNE BERLAVERI ZA2MHRICKATLIILNTE, IROR
WE TR A HBEIC AR D £ 9.
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A—HHA K

3.1 PySIMPLE OEAZEIH

3.1.1 7Y v 55 PySIMPLE & &

PySIMPLE (&> A7 LDl % 72 5 R < ARNZBIHAD B 2 Bl Gk Cl s fiiy, EBRovIalb—
RV NWNIRENRBTE D LS BRBUTTIER U CArE i 2175 Z L 2 HME LET.

A< =27 )L TIE PySIMPLE CHEGHHEEAZ AR L7277 7M1V % ETIL I 740 LU ET.

PySIMPLE (3 711 25 X > 2 3 Python 2 IV THEEZINTWE Y. PySIMPLE % i\ % 2B L T Python Dl
WAERNBRELTHILIEH D FHAD, —F8 Python ZHEL TWARWEFIHP#L WEEES H D £9.

3.1.2 PySIMPLE DR
E# kX 77— 7 b Numerical Optimizer D ¥ X —7 = —A & LT PySIMPLE % ZF W72 72<&H&, M
TOME D £7.

* PySIMPLE (B GHHEME %GR $2720DET Y v 7 5ik)

* Numerical Optimizer (BUHGEHERE % fif < 726D DKfEY LX)

A~ =27 )L T Numerical Optimizer £ I35, LEil 2% eV 7 M RIKEHRTr—2 L, BREDKMEY
WNDAREIRT T —ADH Y ETOTIERLSZI .

3.1.3 PySIMPLE O# %

PySIMPLE % fi\»C Numerical Optimizer & ZH|fH\\ 7272 <&, I ¥ KT 1 V%D Python % L) & &5 ik
WCCETIEET. AV R I VICEBETHEF BEEFEREEZ @ 2 Z8ZT 0
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3.1.4 PySIMPLE DALIE DR

PySIMPLE DFIRE THO LIFax Yy RS54 v TOUHOFENZSAL £
1. PySIMPLE THIGHHEIE (€£5V) %ddik
2. €5 )% Python DAZ Y 7 h& LTET

BELEHEE (EF0)) ORBRIETFANTT 1 &% ZRHL ZE 0.

¥, EFILT 7ANAIZIE Windows D7 7 A VAL UTHABXENMEATE £972, @ IEMAERES X
AT VE—237 () BEIZLTEEZELLS.

315 774 DOXFI—-—FEEICDOWVWT
Python3 Tl V—AI—= DT 74 )V b T > aA—7 «1 »7F UTF-8 2D T, ) —A I — FiiZ Unicode XF% %
DEEFEDBRIEHNTEET.

V—ZA3d— ROXFI— W UTF-8 THRWEHE, Python 1Y — 23— ROMFIZKRTEZBHD T, #HlZ
W, VY —ZA3—RFOXF 32— FH shift_jis THIHE, MDODEI BRI —MRET.

SyntaxError: Non-UTF-8 code starting with '-' in file -

INFEY —AT—FZUTF8 L LTMIRLLES> L LTWAEAEDTY. ZDXSRIGE, RO LS BRERERD
AV MEY—RA2—FDO 1 f7HB UL X 2F7HICEET S22 2T, UTF-8 TlRAVWIYI—F 4 7252
LR TEET.

# —%— coding: shift_jis —#-

% Python @Y — A 31— RO XTI — RN % ZHER 7230,

3.2 Python DEAXZEIR

PySIMPLE % R 3 %1272 > T, HA L7225 Python O %% ffiHUZHIA L £ 3. Python Ol SEIZ DWW T
FERART =27 & ZTHERSZI 0.

3.2.1 g, XF%

BHAO int, FEVNIETLOD float, XFHRD str M EVFIEL £, XFHNTHBIFS ') & "] IFALCTY.

>>> 2 4+ 3
5

ROR—UTEi)
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(HID =I5 D E)

>>> ' FS
CES
>>> "FE(F
VS

EMEEUXT CEAAR—R) tWHFRETNVFTRERICHVEIENRTEET. 2ATANTE (Z@AAR—2X)
EAVWSHITEERHA.

M#] DOfTERETIFAA Y MIARD £

>>> 3.14 # HAZX
3.14

(B= ATV 27 M TAT V27 b RRRTDEBEERL T, —EERUZEBUCHE, B34 7V
JhERATEHILHLTEET. ¢

3.22 F—4#EiE

)X b

DAMIBA ATV 27 PECI LN TEDLT —XMETT. [ & ] THAT, TEEEZURET.

>>> 1st = [3, 'spam', 3.14, [0, 'ham']]
>>> 1st
[3, 'spam', 3.14, [0, 'ham']]

YAPMIFLUT [index] Tindex HHDOBEZEZROH L0, BIETAZINTEET. 72/7L, RUDEER
OFBHEEZAET.

>>> 1st[1]

'spam'

>>> 1st[1l] = 'egg'
>>> 1st[1]

Tegqg'
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%

ATV AR EBPTWETY, HE2EZXDIENTEEHA.

>>> tpl = (3, 'spam', 3.14, [0, '"ham'])
>>> tpl[l]

'spam'

>>> tpl[l] = 'egg'

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: 'tuple' object does not support item assignment

XATNVFVANEERD () THDRERRWESEHZ0TTH, BhvawHEFEilzZMFsE5 1L TsEx
L&d. £72, VANE XTIV list B, tuple B L b TNETHMHEEBTE FT. -

>>> tpl = (1, 2, 3)
>>> 1st = list (tpl)
>>> 1st

[1, 2, 3]

>>> tuple (list (tpl))
(1, 2, 3)

HRIIGM T DOdD T — 2EETYT. ¥— L % : THA, THERT { & )} THAXT. :

>>> dct = {'spam': 1, 'ham': 2}
>>> dct['ham']
2

IO, F—IF spam’ & “ham’, i1 & 2 TY. ROFUFESDUEMT, F—BRXTNVIZHR>TVET. ¢

>>> dct = { (1, 2): 3, (1, 3): 4}
>>> dct[(1,3)]

4

>>> dct[1, 3]

4

dict 2 WS Z TR TADA I oltEr2 bl b TEXT.

>>> dct = dict([('X"', 1), ('Y', 2), ('2', 3)1)
>>> dct

{'"x': 1, 'y'+ 2, 'z2': 3}
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3.2.3 #HIAHBIE

BOROMED O TEIZEBIMIIENAVWAH Y £, T TIEPYySIMPLE 273k 35 ECTHABRE D%
DML ET.

print, help, dir

print BUIMTHRRLTLNET. 1 VX TV X CRPFEIICEHBR LA THRLKRTTA, 771 Licidd
TG AE, RRIEZWHEHNIC print B EZHAE L &S,

X = 2
X = x + 3

print (x) # 5

help LA 7Y 27 bOFWAEEB I T NET. print FEOFEVFERTAZEL & D.

>>> help (print)

Help on built-in function print in module builtins:

print (...)

print (value, ..., sep=' ', end='\n', file=sys.stdout, flush=False)

Prints the values to a stream, or to sys.stdout by default.

Optional keyword arguments:

file: a file—-like object (stream); defaults to the current sys.stdout.
sep: string inserted between values, default a space.
end: string appended after the last value, default a newline.

flush: whether to forcibly flush the stream.

dir ABZEMDV A MEBLET. VAMOBU—RHZRTAHAZEL L. @

>>> 1st = [1, 2]
>>> dir(1lst)

['___add 'y .., 'append', ..]

append L WO BMEEZRF > TWVWB I WAV ET. ZOMVAZRERTEBIZM>TAHAEL &£ 5. EIEEA T
VrZ MIRLT. THRITET. :

>>> help(lst.append)

Help on built-in function append:

append(...) method of builtins.list instance

L.append (object) -> None —-- append object to end

>>> 1lst.append(3)

RDR=T1ZHi <)
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(HI D=V 5 D E)

>>> 1st
(1, 2, 3]

help D& B hBEHRAEMEINE L 7.

range

range BAEULEAEF 2 E 5 72D OBAETF. range(stop) T 0 %5 stop-1 £ TOFZEFI%, range(start, stop) T
start 5 stop-1 £ TOEAEBIZ2EL £ T, -

>>> list (range(5))
(o, 1, 2, 3, 4]

>>> list (range (2, 5))
(2, 3, 4]

zip
zipABEHS L 2 DDV A MNENPSTFEE DL S L SITHERTY. ¢

>>> list(zip(['X', 'Y', '2'], [1, 2, 31))
re'x, 1), 'y, 2y, ('z', 3)]1

>>> dict (zip(['X', 'Y', '2'], [1, 2, 31))
{('x': 1, 'Y': 2, 'Z': 3}

zip BEZS I ENEND 1 BH, 2&FH - 2WOE L ZEMED £,

3.3 FEHEETTILOEBRESR

BAF I PySIMPLE % AW TEHHEFHEE TV (ETNV 7 74)) 20T 2ROBRELZDO—ETY. ZI T2
TOMBRERZFZEL TIWEEAD, KLEOBHEEEE T VI TOMREROMAE TR 2220 TE
ESC
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BRERE PySIMPLE R ®D&F5R BeaE

i Problem Mz RS

%4 Set AT OE)  #HiHE RS
N Element REERT

EEL Parameter ERERT

LR Variable BRERT

X T BRI LT, BERMOREE S 25
=X Constraint filf RNz Rg

BRI IntegerVariable B ERT

0-1 ¥ Z% | BinaryVariable 0-1 B A 2R

#ipHE AR | Sum, Prod SR ] ICHYET S
FM HIRI R RA S Z HIR T 2
BB Exp, Sin, Cos, Log ... | #EBIEEKT

3.3.1 Ei7E7 7 X Problem

@l Problem ¥ \W5 7 S A TREEINET.

problem = Problem(type=min)

MIEZEHTBBIZIE type F—7—NiZmin HBd W max 2IBETEHI LW TEET. ZNEZENETNE ST
MM E R MERE, BHAMEAETH I 2HEELE . 20 type= 2B L 54, BABICR/NMER
WThdERMINET.

MEIZH L, += R 2475 L BB Rftch 9. .

x = Variable ()
problem = Problem(type=min)
problem += 2xx

H YR TRY > TXFMEEZAZ 2L BHWBERIZART 2 D152 TEET.

problem += 2+x, ' BHRELH

MEO HBEE L objective BUETT 78X T2 I &N TE£T.

print (problem.objective)

MU, += S 2175 cHfXoBME R k3. -
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problem += 2xx >= 0

AVITRY o TXFHN 2525 2 LIc XV HIRICAMEZ DTS LHTEET. ¢

problem += 2+x >= 0, ' &KX 1"

MIEOHFIR T BB (FINRE] TV 2R T5ZenTcEET.

print (problem[' ##I=X 171)

HWBEBIZRF 2 D3 2FHIETEEEA. HIAE, BUTOHBIFRD TT.

i = Element (value=[1,2])

x = Variable (index=1)
problem = Problem(type=min)
problem += 2+x[1]

HIBEB 2 EEERET 2 Z X TEEEA. HIRIE, UTORRIFHRD TY. @

x = Variable ()
problem = Problem(type=min)
problem += 2xx

problem += 3xx + 1

KfEZFTS 1T solve AV Y REIFUPH L ET.

problem.solve ()

T 7 AN BGETIE, BHEHINTRREREFRL, M7 7 AV (ET )V Asol) ZERLEHEA.

FEEHE I & & RO TR 2 HHI S 51213, MEOESHPRMFIZ silent F—TV—F2FIABLET. @

p = Problem(silent=True)

p = Problem()

p.solve (silent=True)

RIGIHFORBGE I FFEE SR OB T IEE S 0, £ —KNTT.

fR7 7 ANVEHNTEI21E solfile F—T—FN2ERBRULET. 7 7 A NVIZDVWTIEET 74 VR L TL
ZEW,

p = Problem(solfile=True)

36 BIEFEI-—YHAR


http://www.msi.co.jp/nuopt/docs/v21/manual/html/13-00-00.html

PySIMPLE Documentation, ') ') —X 1.0.1

p = Problem()

p.solve (solfile=True)

FOMORBIFEDFIENIZ ONWTIE KA T 3y &2 THERL X0,

3.3.2 £57 75 X Set

F£E1ESet LWH I TATREINET. T2 7 A Element LT 52 8T, BEY 5 R Variable, #§92
> R Constraint, T2 5 R Parameter, BHEE U S A IntegerVariable, 0-1 BHZE$ Y 5 R BinaryVariable, =
VIR BREDRITLERETCEET.

o5 value F—7—F2HWTESZUET. PySIMPLE DELHIZIRTIHFPEESTT. £/, EAOEHEE2H
ERIZAETSHZ LI TEEEA.

AFoflTld, BREL,2,328RLT2EAS2EZLTVET. ¢

S = Set(value=[1, 2, 31)

HEHEDBERNEERFITH 5561 range BIBAMHEMTE. DATFOHITIE, BRE1,2,3 28HELTHEES %
EHZFELTWET.

S = Set (value=range(l, 4))

BUF OfIClx 3 HOZE y[11, y[21, y[3], 3 O E b[1], b[2], b[3] ZEHLTVWET.

S = Set (value=[1, 2, 3])
Element (set=S)

-
Il

= Variable (index=i)

o~
Il

Parameter (index=1i)

LEHEOHERIIZBREFZ TR, XFHEFHATEI N TEET. UNOHITIE 2 HOBBE 2['p’], 2['q’],
2fADKX g'p’l, e[l ZEHELTVWET. .

Set (value=["'p', 'g'l)
Element (set=T)

= IntegerVariable (index=7)
2%x[3]1 + 3xyl[3]

Q N w. A
|

HROXFHIBT UL —XFTHILEIDH EHA.

T = Set (value=['before', 'after'])

BRDXFINN =X FTHLGARELLRTHI LB TEXT. ¢
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T = Set (value='pqg') # Set (value=['p', 'q']) &@LU

FADERIIXTHI ML GEE, HR2MINCEEST DB, RFERDICTA— b " £LEBX TV 5 — b
"EHVORENDHY ET.

-1 <= z['p"]

—fELU TR T 2GEIIE I+ — P TEZIEFX TN 5 — N THATIEWIT EEA.

-1 <= z[3]

HEEAIIHUTERSINLRTIE, TOMPEAITH L TLHIBNIZEREINE .

REZWDPEEDH (HEVITWHESGUN) TESEEZWESE, EALRTOAEMBRERITHET <, > %
FMALET. UFo#ITlE, E8a[l],a2] i2-1%, a3]IC1 2FELTWVWET.

Set (value=[1, 2, 31)
Set (value=[1, 2])
Element (set=S)

= Parameter (index=1)
[i<T] = -1 # 1 M T IC&EEFNZHE
[i>T] = 1 # 1 B T ICEEFNRVIEE

O o F o H W
1

ZRTES (EROMOESR) 2B THILHTEET. UTOHTIE, ZIRTDHRFEEZLOERx 2EHELT
WET. BRTGOTARTOMABTLEIZOVWTEREZEZLZWDIT TIRBRWEGEEREIZ, SR EAZMHL
9.

IJ Set (value=[('a', 1), ('b', 2)1)

ij = Element (set=1IJ)

x = Variable (index=1i7) # x['a’',1] & x['b',2] hEHE=N
x[13] >= 0 # x['a',1] & x['b',2] ICFRERET D

EARDOEZBENFT 2121F, len BEZMHAHL X9, UTOHITIE, nithEE S OEZEHEZEMLTVET. @

n = len(S)

EEBIEFEADWT WS Z & 2 AT 5 b P EAFRZ MO KD Z A AT .

ROBITEWAEARER z), <y, 2q <2, 2p <25 ZRLRUTWET. -

S = Set(value=['p', 'g', 'r', 's'])
i = Element (set=S3)

x = Variable (index=1i)

il =i !'= S[-1]

x[11] <= x[S.next (il)]
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BBEOEMER L 1=S[-1] X i=="s’ DIGEEZRNT B0 TT. &8 [index] THESASD index HHDEEZI O
LET. -1 3BBOEEL2FRLUET. LLOHITIE next BKZFALELZD, UTD X512 prev B R
AT5ZedbTEET. .

i0 = i !'= S[0]
x[S.prev(i0)] <= x[10]

EEH5OEENPEROLE, RO X 512 next ® prev VAR Wi H ARETT.

S = Set (value=[1, 2, 3, 41])
Element (set=3)

x = Variable (index=1)
i4 =i =4
x[14] <= x[14+1]

ARk DR S THETT .

il =1 !=1

x[11-1] <= x[11]

BN DEEN SR DESZNATZ5E, MRV T it], i-1 FOEZEBOEEIMEH TE R VWED,
next, prev IZfH S X5 2GR VWERMHATY .

WOFITIE, T alp’l,a'q’], alr] iZZNEFN0,2,4 2 T2 2HTLET.

S = Set (value=['p', 'g', 'r'l)

i = Element (set=3)
a = Parameter (index=1i)
ali] = 2xS.index (i)

UFoLS iR LT EUE®KTY. -

Set (value=['p', 'gq', 'r'l)
Element (set=S)

S

i

a = Parameter (index=1)

jS) Element (value=range (len(S)))
a

[S[pl] = 2*p

HARDEZEVERTHI5E1F, MDEIIT index ¥ [] ZHWAWVWIEAREAHETY. BAFOHITIE, EH a[l],
a[2],a3] I2ZNEN2,4,6 2 FOHM) Z2HRELET. -

S = Set (value=[1, 2, 31)

i = Element (set=S3)
a = Parameter (index=1)
ali] = 2+i
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3.3.3 &% 7 X Element

AT Element £\ 5 27 J ATREINET. BRTFLEBN 2, O ITHYT2L02RELET. EHIFR
Variable, $1¥93X2 T R Constraint, £ 2 T X Parameter, BEEE Y T R IntegerVariable, 0-1 BEEH I 5 R
BinaryVariable, &\ 7 2 2 DIRFTLEHETEET. RTFLEEGZNIGIERITIE, F—U—F5[f set ZHVE
T, BXED s WINCFTH AL T ZE v, BROBITE, 3HOZH y(1], y[2], yi3], 3 HOEH bl1],
b[2],b[3] ZEE L TVWET. :

Set (value=[1, 2, 3])
= Element (set=S)
= Variable (index=1i)

o~ B W®m
|

= Parameter (index=1i)

Element ® value ¥—V—FZHWVW5Z L&D, EHERHETICEERTEZERT LI LI TEET. RO
B, EORREEUEKTY.

i = Element (value=[1, 2, 31)

y = Variable (index=1)

o
I

Parameter (index=1)

IWFEDF—7 — RBIH index 121X Element Z#8E T 25 02, Z® Element {253 % Set ZfHET5Z &%
TEFT. RO, FoiidrFEUERTT.

Set (value=[1, 2, 31])
y = Variable (index=S)

b = Parameter (index=S)

FEEROEAT 52 L AT, ROBITIE 6 HOZH x[1p'], x[1,q°], x[2:p], x[2,q’], x[3,p’], x[3,q"] %
EHLTWET.

= Set (value=[1, 2, 3])
= Set (value=["'p', 'g'l)
Element (set=S)

= Element (set=T)

= Variable (index= (i, j))

ARG T SRR B ¢}
I

—ODDEGIIN LU TEBORTE2EDDIHELETEET. ROFITIX 12M@DOER a[1,'p’,)p’ ], a[l,p’,q’], a[1,q’,p’],
a[1,7q7’7q’]’ a[2”p7”p’]’ a[2’7p”’q7]’ a[2,7q7”p’]’ a[2”q7”q’]’ a[3’7p”’p7]’ a[3,7p7”q’]’ a[3”q7’7p’]’ a[3’7q”’q7] %ﬁ% L/
TVET. EATIZHLT2O0FF L kBEDSNTVWET. -

= Set (value=[1, 2, 3])
= Set (value=["'p', 'g'l)
= Element (set=S)
Element (set=T)

= Element (set=T)

= Variable (index= (i, J,k))

X A uw H 1 W
Il
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BEERONREMEINZET 25E 1, XFHOHIDOAEMACY +— " £FEXTIV7 5 — b " THD
BERHD .

x[1,'"p", 'q']

ROFNI VT NHFD TT.

x["1",'p', g
x[1,"'p,gq"]

PFDO&SI27 4= bTHELWERFIIABREMAI N, —fHFLTHbOET. (RFOEBIEREMEEE

x[i,9,k] >= 1

R, BT 2EAPEBEZINS GO LD BREEFEZHAVS I LN TEET.

+ (%) - () * OGRE) | % (RIAR)
[ CREY/NEIRED) | /1 CBEORE) | = (F)

WOFITIE, T a[l], a[2], a[3] 12 2,4,6 ZHELTWET.

Element (value=[1, 2, 31)
a = Parameter (index=1i)

ali] = 2+1i

OB, HIHIR 2o + 24+ 26 <5 ZEBLTWET. HWRNOELEZEHETE72DIZEBZEHDOHEDAD
EEELTVWET.

i = Element (value=[1, 2, 3, 4, 5, 6])
x = Variable (index=1i)
ieven = 1%2==0

Sum (x[ieven], ieven) <= 5

ROBITIE, BEAER o <z ZEZBLTVET.

i = Element (value=[1, 2, 3, 41)
x = Variable (index=1)
i4 = il=4

x[14] <= x[1i4+1]

3.3.4 ©# 7 > X Parameter

FERL Parameter £\ 5 7 5 ATREEINE T, BEARKIZa L WO BHAEEET DI TFO LIS ICERLET. -
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a = Parameter ()

BEOEEEZ—EIZEHT DI, index F—TU— R EHEFE2Z 7 A Element Z HWE 3. UTFOHITIX, 3HD
EHRb[1],b[2],b[3] Z—EIZEHELTWVWET. :

i = Element (value=I[1, 2, 3])

b = Parameter (index=1i)

UTFo#ITIE, 6 DT c[1,p], c[l,ql, c[2,p], c[2.q], c[3.p), c[3.q] Z —EIZEHELTVWET. :

i = Element (value=[1, 2, 3])
j = Element (value=['p', 'q'l)
c = Parameter (index=(1i, j))

FEROMIZ = THRELET. EBOMZIRMNIEEL2WEESIE, HEKIZ 0 NRESNET. UTOHTIE
THb[1],b[2],b[3]IC5 2#F O THELTVWET.

b[i] = 5

value ¥F—7—RKRZ2HWTCES LEKFIZHEEZEZETTEIIETEET.

b = Parameter (index=i, value=5)

HERICMENEZZRET 2568 3HELZMENE T, DTFTO-RBEFFAKROERERH ET.

b = Parameter (index=1)
b[1l] = 10
b[2] = 20
b[3] = 30

b = Parameter (index=i, value={1: 10, 2: 20, 3: 30})

B OB e FR-¥ 556, IHP3MEETYT. UTFO_REBRAKOREKEZRS X9,

b = Parameter (index=i, value=5)

b = Parameter (value=5, index=1i)

BRENLRVEBOLGIIEPGMEEZEAD I LI TEERA. UFRTEATY 22 b alFEHE DO#£IZ Python D
int MIZZ2>TULEVWET.

a = Parameter ()
a =1 # NG a = Parameter (value=1) &95%2&
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3.3.5 Z£#~ > X Variable

Z5R0E Variable £ \W D5 7 S ATRBHEINE T, BAEMIZ X EWHIBHEAEEHET LI TO LS iIcg3d b L £,

x = Variable ()

BEBOER % —EIZEHRT 5121, index ¥—TV —FEHRFZ 7 A Element Z V£ 9. UFOHITI, 3HD
ZRy[1], y[2], y[3] 2 —EIZEHELTWVWE. -

Element (value=[1, 2, 31)

Variable (index=1i)

I
Il

ZHOYIMEIL = THRETE X, BAROBITIE y[1], y[2], y[3] (CHIHE S 2 F & D THELTWET. -

y[il =5

init F—U—F2HWTCES LRAMCIEZZET I b TExT.

y = Variable (index=i, init=5)

HBERIMANZEZZCT 255 THEEZFNET. DUTFTOREIIEAROE®REELET.
y = Variable (index=1i)

y[1l] = 10

y[2] = 20

y[3] = 30

y = Variable (index=i, init={1: 10, 2: 20, 3: 30})

BH RIS EA VS, Z2OMHEIZ 7L T ZLAZEU THBMIZIRESINET. 71TV XLIicE-> Tl
MEEOR T2 EHEL £ T,

BROLI B R - ¢ 2856, HFIMERTY. UTO-RERBAKDOEREZFL £T. ¢

Variable (index=i, init=5)

S
Il

y = Variable (init=5, index=1i)

1b ¥—7—Fil#, ub ¥F—7— FilBEHVWTESHIZERO NERE, ERMEZHRETSILETEET. ¢

z = Variable (index=1i, 1lb=0, ub={1: 5, 2: 3, 3: 4})
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336 X /3

RFHERBRERALL L > TRFEET A THATE XS, #HIAIE, 2x+3y LS RE2ERL-0WEE, RO K
DIZELR U £ 9.

x = Variable ()
y = Variable ()

g = 2*xx + 3xy

UTFo#lTiE, 3N g[l], g[2],g3] 2 —EILEHELTWVWET.

= Element (value=[1, 2, 3])
= Variable (index=i)
)

Variable (index=i

Q =X b
Il

= 2+x[i] + 3xy[i]

ADEE TREDIHEIMIAETY. BLUFOREIZIHRY T,

gli] = 2xx[i] + 3xyl[i]

RICHRINIZAFT 21T 2T FO LS I UET.

g = 2+x[i] + 3xy[i]

g.name = 'g'

L& IcEBLAEREMHT AT gE -3 gil 2 LET. RIHLEITEESMATHLIOTUTOERERIX
WINEFRFOEKRZRD 7.

f = 2xx[1] + 3xy[i] + 4

g = 2+x[i] + 3«y[i]
f =g+ 4

g = 2»xx[1] + 3xyl[i]
£ = gli] + 4

RE2ESFICIDET VOB 2T EZENTEET. AUBARPMAELHEIFTIZIET VIR E UTHEL
TELE, R 3 Z2ex3H0ET

WEEZMHEDLRVWADEER T 2T L3 TEEEA.

3.3.7 #I#= 2 > X Constraint

Hi# 1% Constraint £ \V5 27 5 A TERBIENEF. PySIMPLE TREARERHINRIE, EFRXHW (== 26H) K&
CESHARERGN (<=, >= 26H) o—FHEHTT. FXEWICAVWSIEEFIEI=TRAE, ==THD I LIIER
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LTKESW, BARRIZz+y=1 WS HINAZERT D ITIIRO LS IZFAEL 9.

x +y ==1

22 <0 LVSHNREEHTBI0IRDE > IFELET.

x — 2xy <=0

FESDONDPIBRNAERZIWMOFES FETEELA. ROFERIFFRY T,

X — 2%y < 0

BEOWKREZ —EIZERT 5121E, IF 2 7 A Element 2 W E 9. DLFOHITIE, 3HEOHKR 21 — 2y <0,
To — 2y2 <0, z3— 2y3 <0 EIZEBZELTVET.

i = Element (value=[1, 2, 3])

x = Variable (index=1)
y = Variable (index=1i)
x[1] - 2xy[i] <= 0

A=A ERTHEHET 1= 2HVWAZIZTEERA. UTOHRIZED TF.

x +y != -1

3.3.8 BHZEH Y T X IntegerVariable

AR IntegerVariable 2\ 5 7 FATREINET. BEMIC x LW BEER 2 ERT DIZIEUATDOLD
IZRLR U E 7.

x = IntegerVariable ()

UFD LS izEHEWTHERLTY.

x = Variable (type=int)

EBOBBERE —EIZEHRT 511, BT 2 T A Element 2 WX 3. UROHITIE, 3 HOBBEK y[1], y[2],
y[3] #—EIZEHRLTVET.

i = Element (value=I[1, 2, 3])

y = IntegerVariable (index=1i)

BB OLIE Z R - & 556, HFIMERTY. UTO-RBERXAKOERZRL 7. ¢
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z = Variable (type=int, index=i)

N
Il

Variable (index=i, type=int)

3.3.9 0-1 EHZ#H - 5 X BinaryVariable

0-1 #2803 BinaryVariable £\ 5 27 S A TREINE T, BENIZx L WO BBEREEHET I TO L
SITRABLET. -

x = BinaryVariable ()

UFD LS izEHENTHRLTY.

x = Variable (type=bin)

D 0-1 BEER —BIZEHBTBI21E, "FEZ T A Element ZFHWVWET. UTOHTIX, 3{#ED 0-1 ZEEHK
y[11, y[2], y[3] # —EIZEHR L TVWET. .

i = Element (value=[1, 2, 3])

y = BinaryVariable (index=1)

BB OLI & R - & 556, HFIMERTY. UTORERFAKDOEREZRL X7, ¢

z = Variable (type=bin, index=i)

z = Variable (index=i, type=bin)

3.3.10 #HFEEHEZEE Sum, Prod

BB Y R [[ T 2#EEL LT, PySIMPLE TII#iFAEHB B L LT, Sum BI% & Prod BIEA 4L
ENTUET. ROBITIE, BHR YD 2 =10 2@ALTVET. ¢

i = Element (value=[1, 2, 3])
x = Variable (index=1i)
Sum(x[i], 1) == 10

FoflikE Sum BEEEFEDOTICES LIRO LS TR T,

Element (value=[1, 2, 31)
x = Variable (index=1i)
x[1] + x[2] + x[3] == 10
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WOFITIE, BHIR (T, a)e = 20 ZFRLTVET.

i Element (value=[1, 2, 31)

a Parameter (index=1i)
x = Variable ()

Prod(a[i]l, 1i)*x == 20

Lotk % Prod B ZFHbLTIELL LIRO L ST 7.

i = Element (value=[1, 2, 3])
a = Parameter (index=1)

x = Variable ()
alll*a[2]*a[3]1*x == 20

EBOFRFCHUTHEAT 2 FETEET. ROFITE, FHIR ) 30 aibjyy; =10 2L TV ET.

i = Element (value=[1, 2, 3])

j = Element (value=[1, 2])

y = Variable (index=(1i, Jj))

a = Parameter (index=1i)

b = Parameter (index=7)
Sum(a[i]*b[j]*y[i,3], (i,3)) == 10

MDESIZHBRT AL HARETT.

sum(Sum(a[i]+b[3]1+y[i,3], 3), i) == 10
TRTEFI OV THE %17 BB E AT A b TERT.

Sum(a[i]*b[3]*y[i,]]) == 10

WD 32 by = 10 O & 512 —HORFI D\ THE %17 FEABEERT S LI TEEEA.
Sum(a[i]*b[jl~y[i,3J], 1) == 10

GERERAGT, MPHEMAHMEHET2HETEET. WOBITIE, HIKR D 3T = 10 25 L TW
ESC AN

i = Element (value=range (1, 6))
x = Variable (index=1)

i3 = i>=3

Sum(x[i3], 1i3) == 10

FMT S NIZRTERMN T SNTOARWVWRTEIRET 2 Z LRI TEEEA. ROV TNBEAD TT.
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Sum(x[i], i>=3) == 10
Sum (x[i>=3], i) == 10

M APERIE B 5T 256, RJMRT—ERELZLOEZMHTIHERDH D £3. ROHIFFRD TY.

Sum(x[1i>=3], i>=3) == 10

MM ONTZREDR—ELUPBG L RVWEGRESGIR TSI e NTEXT.

Sum(x[1>=3]) == 10

RoHITIE, IR ZiGT z; = 10, ZigT x; =20 B LUTWET.

i = Element (value=['p', 'g', 'r', 's'l)
T = Set (value=['p', 'r'])

x = Variable (index=1i)

iinT = i<T

Sum (x[1iinT], iinT) == 10
inotinT = i>T

Sum (x[inotinT], inotinT) == 20

RDESIZEHARTEILHTEET. ¢

i
T

Element (value=['p', 'q', 'r', 's'])

Set (value=['p', 'r'])
x = Variable (index=1i)
Sum(x[1<T]) == 10
Sum(x[1>T]) == 20

FEEHABELULRLL TR TR IR TEXT. ROFIFWINEIELWEES HTT.

i = Element (value=['p', 'g', 'r', 's'l)
)

x = Variable (index=1

iinT i<['p', 'r'l]
Sum(x[1iinT], iinT) == 10
inotinT = i>['p', 'r']

Sum (x[inotinT], inotinT) == 20

i = Element (value=['p', 'g', 'r', 's'l)
x = Variable (index=1)

Sum(x[i<['p', 'r']l]) == 10
Sum(x[i>["p', 'r'l]l) == 20
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3.3.11 &4

ZMRT, BEOHFL FHZHIRT A2HEEL2E LS. ROBITIE, EEa[l],a[2] 12 -1 %, a[3]i21 2% ELT
WETJ. :

i = Element (value=[1, 2, 31)

a = Parameter (index=1i)
ali<=2] = -1
af[i>=3] = 1

FADR =D ORXDEMIETIZ GG T 556, ZMRAF—EREFELZLDRHENT2LENH D 7.

Element (value=[1, 2, 31])

a = Parameter (index=1i)
x = Variable (index=1i)
i2 = i<=2

ax = al[i2] + x[i2]

IROBNEFED T .

ax = al[i<=2] + x[1<=2]

FMAT S NIF T ERMEN T ONTORWVWRTEZIRET 2 Z LI TEETA. ROFIFNTHHIY TT.

ax = af[i] + x[i<=2]

ax = al[i<=2] + x[1]

RIFRICEES =, FRNFBE <= >=, FHT <>, FB 1= FHFAHATE 2T WHRCHATE
D, HF5LERAMAFETDOATT). ROBFITIE, EL asum OEZEL ali]l DFTO LHRKEVHDDH
D as0 @ THEOTVET, -

i = Element (value=I[1, 2, 3])

a = Parameter (index=i, wvalue={1: 10, 2: -20, 3: 30})
apos = afl[i]>0
asum = Sum(a[apos], apos)

FOWITIE, Sum BBOE B AEERT LI L TC—EIZHRTEIENTEET.

asum = Sum(alal[i]>0])

<> BESIINTLIHEEZRETSHEAEFE LTHMHINE . BANOHITIE, Eall], a[2] 12 -1 %, a[3] 2
1 2ZELTVWET. .

i = Element (value=[1, 2, 3])
T = Set (value=[1, 21])

a = Parameter (index=1)

ROR—UiTEi)

3.3. HEAEETIOERES 49




PySIMPLE Documentation, ') ') —X 1.0.1

(HI D=V 5 D E)

ali<T] = -1 # 1 D T ICEENBBE
ali>T] = 1 # i TICEEFNRWGES

EEEHVWTICEERE T2 TEET.

i = Element (value=[1, 2, 3])

a = Parameter (index=1)

ali<[1, 211 -1 # 1 h [1, 2] ICEENZBE
ali>[1, 21] 1 # 1D [1, 2] ICEEFNhABVEE

FHERAL2EAT &, | CHEETAIZENTEET. TNEFN, and, or ZERL 5. ROFITIX, EH Db[1],
b[4] 42 -1 %, b2, b3 I 1 ZHELTVET.

i = Element (value=[1, 2, 3, 41])
= Parameter (index=1)

b[(i<=1) | (i>=4)] = -1

b[(i>=2) & (i<=3)] =1

HEFOEEIEMIZ LY, ZNZNDORERZFEIMTL K BBERDH S Z LITERLTLEZI W,

ZIRTOERMN A EH e HTEXT.

i = Element (value=[1, 2, 3])
j = Element (value=[1, 2, 3])
x = Variable (index=(1i, Jj))

print (x[i<j])

ZOHBFRDE ST .

= [(1<3)]

ZMITEDEMERD—H ORI E AV S 5E1E () TRERRGGE T 2] BTHERH D £3. ROFITIE X
DEMER i< D 1 RTHEMBHLUTERy 127 72 ALTVWET.

i = Element (value=[1, 2, 31)
j = Element (value=[1, 2, 31)
x = Variable (index=(i, j))

y = Variable (index=1i)

i = i<3

print(x[13] + y[i3(0)1)

W 0D oWAET. ZOHNIFROIDIZHRDET.
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(x[(1<3)1+y[(i<3) (0)]):
x[1,2]+y[1]

[1,3]+y[1]
[2,3]+y[2]
[*,x] = [(1<])]

X Yy
X Yy
*

’ ’

SZMRIZEHPR VA Z L IZTEERA. ROTRITHEY TT.

i = Element (value=[1, 21])
x = Variable (index=1)

y = Variable (index=1i)
xpos = x[i] >= 0

3xx[xpos] + 2xy[xpos] ==

Condition %k

B R A2 R % 7212 Condition I Z WS Z 2R TEET. RODARIZVWTNEREUEKZED
£97. :

i = Element (value=[1, 2, 3])
il = i>1

i = Element (value=[1, 2, 31)
il = Condition (i, 1i>1)

ROBITEZRTEA D IZH LT —RICHD 1 THLRGEAZERLTVET.

ij = Element (value=[(1,3), (1,4), (2,3)1])
130 = 1j(0)==1

ZIZTHERETAREF O EF—RITDOEGERE 220D T, ij01k 1 OHIHOAZEZE . LOFIILAT L HEUREKZ
FHET.

ij = Element (value=[(1,3), (1,4), (2,3)])
ij0 = Condition(ij(0), i3j(0)==1)

TIRTGDEMEREER T BITIFIRD IS IZLET.

ij = Element (value=[(1,3), (1,4), (2,3)])
130 = Condition(ij, 13(0)==1)

ZZ T RO EMER DT, HF (1,3) & (1,4) 28 222k b g

BIRIBUIRMERDE TN EEZ A L2 Lo THBOSRM2EEB T TEET.
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i = Element (value=[1, 2, 3])

i2 = Condition (i, (1<i, 1i<3))

i = Element (value=[1, 2, 3])
j = Element (value=[4, 5])
ij = Condition((i,3), (i'!=2, Jj>4))

Z D & 512 Condition B E WS Z L IZ & > THHMLFMEREFERTEI LN TEELICRY ET.

3.3.12 #FHHE&/ (KX) ERSEE Min, Max

P e/ ME EE BB Min B OVE PR R A HUAS B Max 1%, At E e BRodh s/ (R) O 02K
FTEHTT.

i Element (value=[1, 2])

j = Element (value=['p', 'q'l)

avalue = {(1,'p"): 10, (1,'g")y: 11, (2,'p")y: 20, (2,'g"): 21}
a = Parameter (index=(1i, j), value=avalue)

Min(ali, 3j1, (i,3)) # 10

Sum BEELE FERIZ T R TORHIZE LG EIIBE I M EEMTHIENTEXT. ¢

Min(a([i,3J]) # 10

—%Bd){?@riéi’)b\f{ﬁ%%ﬁ5%é\li 'E@iglﬁﬂl%%lﬂ%’é‘éi Ll TcEEHA. 0(@%63: mini Q; 5 b minj Qi,j %
EFLTWET.

Min(ali,jl, 1)

# Min(a[i,j], 1)['X']=10
# Min(a[i, 7], 1)['Y']=11
Min(ali,Jl, J)

# Min(ali,Jj], Jj)[1]=10

# Min(al[i, ], J)[2]=20

FMEReHNT, BRTFOREEZGHIRT2HFE TS XY, ROFITIE, minsga; 2R LTVWET. -

i = Element (value=range (1, 6))
a = Parameter (index=1)

ali] = 1

Min(a[i>3]) # 4

Z DM DBIT EEFEERE Sum, Prod HRERL T ZE L.
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&/ (K) fEEXSREIE MinOf, MaxOf

BAMEIGEIE MinOf, I KAEHSREE MaxOf I3& /N (K) OB D& KB TT. -

i = Element (value=[11, 21, 311)

a = Parameter (index=i, value={11: 22, 21: 32, 31: 12})
b = Parameter (index=i, value={11: 33, 21: 13, 31: 23})
Printf ('i= , a= , b= ', i=1i, a=alil], b=bIlil])

# i=11, a=22, b=33

# 1i=21, a=32, b=13

# 1=31, a=12, b=23

# o, 0[*] = [1]

MinOf (i, ali], blil)

# MinOf (i, ali], b[i])[1]=11

# MinOf (i, ali], b[i]) [2]=13

# MinOf (i, al[i], b[i]) [3]=12

OHIE MinOf A ZE W TABD ERZ —EIZERELTVWET.

x = Variable (index=1i)
x[1i] <= MinOf (i, al[i], b[il)

3.3.13 HFEK

PySIMPLE TI3XDHE L BFEBAEHINTVWET. TNFThOREKRIITE S S5 3 7 E3E Python 1B 5
HEDOLHEULTY.

+ - * % / 1 ok
Ceil Floor | Fabs Fmod
Exp Log Logl0 | Sqrt

Sin Cos Tan Asin | Acos | Atan | Atan2
Sinh Cosh | Tanh Asinh | Acosh | Atanh
Hypot | Erf

ROBITIE, FIHRN el +2; <11 ZFBLTVET. -

-
Il

Element (value=[1, 2, 31])

Parameter (index=1i)

Variable (index=1i)

ali]*=*3 + x[1] <= 11
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3.4 W

PySIMPLE Tidit & 11 7= BUHEFE € 7)1 1, Numerical Optimizer TR I N FE T . F QBRI 1T RALTE W ALHE H
Iz, (MHEERHNIX) &M WERIERDSE 7 7 AV (ET )V Fsol) I nE .

ZOETH, HAEHROEMIHAW 55 PySIMPLE OBI%K Printf, Fprintf D \WCHHHL 3.

3.4.1 HAOWR

k4 % Printf B4, Fprintf BIBTIX, AT OMBRERIIN T 2 HHe @HNGET 5 eATEXT.

BRER E$R Bk
Variable val BT AE
init A
dual U 25 A
ub PR fE
Ib T BRAE
Expression | val BiAeAA
init HIE
Constraint | dual RO 2 45048
violation | &< &

IntegerVariable & BinaryVariable | Variable D¥2X#SCT&H % D T Variable £ [A U TY.

3.4.2 print BI%

print BI%%, Python DFAAMABETT. PySIMPLE Tl print BI%UZ £ © PySIMPLE DX £ 447V x
2 Mz AR E, IRE-ET74—<y hCHASBEBAEEZELTVWET.

print B ZFHWTA TV 27 FORHEL T SITIETFO L S IZ5R U E 5.

print (WAXNER)

EHDOEELIIT T, MOESITHBLET.

S = Set(value=[1, 2, 31)
print (S)

EMOMEZ 15121, ROKISIZEHABELET. ¢
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i = Element (value=[1, 2, 3])
a = Parameter (index=1i)

print (a)

print(alil)

BT B2, ROLSIZHAELET. -

i = Element (value=[1, 2, 3])
x = Variable (index=1)
print (x)

print(x[i])

print (x.val)
print (x[i].val)

BREBOTRIEZ LTI, ROXSIZHABLXT.

z = IntegerVariable (index=1)
print (z.1lb)
print(z[i].1lb)

ROWMEEZ B T2, ROXkS> 18R L £,

g = ali]l + x[1i]
print (g.init)
print(g[i].init)

HIRRDOPOT L RUE % BT 5121, ROKSIZEHABRL £, .

cons = x[1] >= al[i]
print (cons.dual)

print (cons[i] .dual)

MEIZ BRI N EHRE LT 2121, ROLSIZEARLET.

p = Problem()

x = Variable ()

p += 2%x # BBIEEK
p +=x >= 0 # #K¥A
print (p)

KARBASL solve DRI print B2 Fdib 5 &, RFEaTOWHPREOB R GRS N E T, HIZIEX, ROETIVIC
NI BEITFUTDOLIITARD ET. @
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= Problem(type=min)
= Element (value=[1, 2, 31])

= Variable (index=1i)

+= x[1] >= 5
[i] = 10
print (x.val) # 10

p
i
X
p += Sum(2xx[1])
p
X

p.solve (silent=True)

print (x.val) # 5

.val=10

.val=10

.val=10

= [1]
.val=5.000000020802062
.val=5.000000020802062
.val=5.000000020802062
= [1]

IR DBNIRAFFER % KT EE result DIFHREH DS TVWET. —ElX pysimple.problem.Result %R

LTL7ZEW.

Variable ()
Variable ()
Problem ()

+= 2xx + 3xy

+= x + 2%y == 15
+=x >= 0

+=vy >= 0

T T T T T T < X

.solve (silent=True)

print (p.result)

W
errorMessage N
optValue : 22.50000000376254
errorCode N
nvars 2
nfunc HE
iters 6
fevals 9
factCount HE
tolerance le-08
residual 3.762538162000488e-09
elapseTime 0.00499996542930603
ROR=T1%: L)
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(HID =I5 D E)

infeasibility : -1.0
consInfeasibility: -3.552713678800501e-15
varInfeasibility : 0.0

HAOEE%Z, ZMATHRT2HESTETT. UTFOLSI2UEEE, 28 x[1], x[2] DBREEO AP DI
9. .

print (x[i<3] .val)

EDMEZ R DORT DADBUEAEZ H T 2ITIZRDESIZUE . ¢

print (x[x[1].val>0].val)

TRREP X FZFI DS, print B2 TIHBIAMERRINEHA. 5IAREFTCRRAIE ST repr B E
AnEd. .

j = Element (value=['p', 'q'l)
a = Parameter (index=7j, value={'p': 'pair', 'g': 'queue'})
print (a)

print (repr(a))

ZOHBFRDE ST 3.

alpl=pair
algl=queue
,[x1 = [31]
al'p'l="pair’
al'g'l="queue'

AV ATV R Tldrepr DERBT 7 AN LD ET. ¢

>>> 9 = Element (value=['p', 'g'], name='i")

>>> a = Parameter (index=7j, value={'p': 'pair', 'g': 'queue'}, name='a')
>>> a

al'p'l='pair’

al'g'l="queue'

>>> print (a)
alpl=pair
algl=queue
,[x] = [1]
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3.4.3 Printf EA%

Printf BI%(1% PySIMPLE OB EZ DB WMALED 7+ —< v b THA S¢S HAEE2HFLTWES. Printf BIKD
EREIUFOLSIEDSNTVET. -

Printf (HAOBEERX, HOWK 1, HARK 2, ..)

ROPITIE, OB EEZ BN SETHWET.

i

Element (value=[1,

2])

x = Variable (index=i, init={1:

10,

2

Printf ('

', x[i].val)

201)

T HBHIIELTO LSz b £, -

10
20

P Ix] = [1]

RO E ek g5 &, HHRMUTDOESITHbh 9. ¢

Printf('x[{}] DIE = ', i, x[i].val)
H7:

x[1] DIE = 10

[2] OfE = 20

,[x1 = [1]

ZHP AU U T val DFBIZEERA LD £, ¢

Printf (' ', x[i])

ZOHBFRD &S0 3.

AN ING 2 g BT, NE I 212 {f) 20X, -

Printf ('x[{}] DE = ', i, x[i].val)

HiJ7:
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x[1] D& = 10.000000
x[2] D& = 20.000000
] = [1]

BRIV ERETHILHTEET. UTOHITIE, MU TZMOABRHE IINE LS5FBRL TV
9. .

Printf ('x[{/}] DIE = ',oi, x[i].val)
H:

[1] DfE = 10.00

[2] DE = 20.00

s [x1 = [1]

HODIEZEETH I B TE XY, UTNOHITIE, M 15 XATHDARE S LS IR L THE T, -

Printf ('x[{}] D& = ',oi, x[i].val)
H7:
x[1] DIE = 10.000000
[2] DIE = 20.000000
,[x] = [1]

LML Dt E L DL LETEET. ¢

Printf ('x[{/}] DIE = ',oi, x[i].val)
H:

(1] DIE = 10.00

(2] DE = 20.00

, [*x1 = [1]

T —<w MR I FIEFREXRMATE2 N TEET. HMIX pysimple. Printf ZHERL TL
72X,

KARBIEL solve DHETIC Print BI#ZFLE T 5 &, KIFETOAIMIREBO KRB ST NET. HIAIE, RDETIVIC
MNEHHIEATDESITH8D 9.

= Problem(type=min)
= Element (value=[1, 2, 31])

= Variable (index=1i)

T X - 'O

+= Sum(2+x[i])

RDR=T1Z%E<)
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(HI D=V 5 D E)

p += x[1] >= 5
x[1] = 10
Printf ('x[(/}] DfE = ', i, x[il.val) # 10
p.solve (silent=True)

Printf('x[{}] DIE = ', i, x[i].val) #

(6]

] DfE = 10.000000
] D& = 10.000000
] DfE = 10.000000
] = [1i]

] OfE = 5.000000
] OfF = 5.000000
] DfE = 5.000000
] = [1]

iz, REXTHRT2HEEAMRETY. UTOL 212 LGE, 2R, x[2] DEOABE NI NET. -

i3 = i<3
Printf ('x[{}] DfE = ', i3, x[i3].val)

Printf B D5 BUZ ZHIRAEN DT, ALHFFONRTHNE, FRRICEEHNTEI A TEET. ROBIT
&, ZEOx[1], x[2], x[3], EE a[l], a[2], a[3] DfEZFAKICHASETVET. -

Element (value=[1, 2, 31)
x = Variable (index=1i, init=3)

i

a = Parameter (index=i, value=5)

Printf ('x[ ] = , al ] = ', i, x[i]l.val, i, alil)
Hi77:

x[1] = 3.000000, af[l] = 5.000000

x[2] = 3.000000, a[2] = 5.000000

x[3] = 3.000000, a[3] = 5.000000

, [x1 = [i]

IRDFNIRAFEFE R % KT HE result DFHRZEHEIIIETVWET. —~ElL pysimple.problem.Result % iR
LTLEX W,

Variable ()
Variable ()
Problem()

+= 2xx + 3*y

+= x + 2xy == 15

T T T T <X

+=x >= 0

ROR—UiTEi)

60 BIEFEI-—YHAR



PySIMPLE Documentation, ') ') —X 1.0.1

(HI D=V 5 D E)

p t=vy >= 0
p.solve(silent=True)

#print (p.result)

Printf (' BEE DK ', p.result.nfunc)
Printf (' WsUEDRERE ', p.result.iters)
Printf (' BIEGTLMEIE ', p.result.fevals)
Printf (' BEMELUE ', p.result.optValue)
Printf (' INGR¥IE KM ', p.result.tolerance)
Printf (' REMFGEERE ', p.result.residual)
Printf (' FrEEtERRE ', p.result.elapseTime)
Printf (' @THEIAT—4 2 ', p.result.errorCode)
7

O 4

01 =11

AREDOREBLEIE ©

01 =11

EsbsEdifEE=4 9

01 =11

BrB#{E 22.50000000376254
01 =11

IR ERITE S5 le-08

01 =11

BREMRERE  3.762538162000488e-09
L1 =11

FrE st &5 0.004999995231628418
L1 =11

WTRERAT—%92R 0

L1 =11

3.4.4 Fprintf B%K

Fprintf B%UE, B¥EHNITERLS 7 74V LTI %2 T 57200 TT. WHIkrES & v D mbshg,
Printf BIE( & IZIFAEOKREEZ A L TWEd. Fprintf BBOZERIUTFO LS ITED SN TVWET. HHkT7 71
WVEIBET 57200 1 518UASME, Printf B L FAFEOHEATT.

ROHITIE, ZHOBEMEZEIIETHWEY. HAO7 7002 UT, outputtxt ZHEELTWET.

Element (value=[1, 2])

x = Variable (index=i, init={1: 10, 2: 20})
fp = open('output.txt', 'w') # Z7AIZHEL
Fprintf (fp, ' ', x[i].val)

fp.close() # 774 %ZFHALC%

TN T BHIT 74V outputtxt NOHINIUATDO L 51270 £7. -
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10
20

Python ® with X &5 & K DLEIZT 7 A MADIBIPTEET. .

i = Element (value=[1, 2])

x = Variable (index=1i, init={1: 10, 2: 20})

with open('output.txt', 'w') as fp:
Fprintf (fp, ' ', x[1i].val)

T 7 A EFEETIRRL, BMEZLZWEEET7 7 A VERCEOGIHE 2 & T208EXHD 7. ¢

with open ('output.txt', a') as fp:

3.5 k@A S>3y

REEA T a ik, RBEOEREEZ L DMK HET 2200 DTY. KA T av2FHEATEILIZLD,
TOUTYXLDERY, RTFHOFBELREE2GOHENTEET. EEHDPMY 7 1 IVOHIEIZDOWTIX BE
25 R Problem % ZHERL 23\, REA T2 a v EERET S HFITIIMES 5 212/ U T options B %
AVWEd.

ROFITET N TY XL e U THEHE simplex ZfELTWE T,

p = Problem()
p.options.method = 'simplex'

ROFITIE, A ERAEE 1072 IZRELTWET.

p.options.kktEps = le-12

IRDFITIE, FHERMO EREZ 60 IR ELTWET.

p.options.maxTime = 60

WOHITIE, PHEBEEIZL2— VAT v 7Y —Frins BZEALTVWET.

p.options.branchRins = 1

—ERDRIREA T a T ODWTIERIEA T a VEBDFHTE X T.

p.options.branchRins = Options.Branch.RINS_ON

AT aryO—RIFFCH@ATE XY, ¢
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print (dir (p.options))

F T a vOBFEITA TR TE ET.

print (p.options)

AT a v OFMIZOWTIX help (p.options) 2T %0 ProblemOptions % ZHEFR S 7ZE W,

F TV a VEBDOFEMIZOWTIE help (Options), help (Oprions.Branch) ZfEf 9 %5 Options,
Branch % ZHERL 72X W,

FI7 AN MEIF 155 8T A —X—E LRI TT.

3.6 TDfhDHAE

3.6.1 1 VR—KICDWT

PySIMPLE TET VY V7 27 HiICIfEHT ATV 27 b2 A4 VU R— MU THERAZREBIZULTES BERH D
9. AR MCREAT ATV 27 T RMEINCAT S Hike, $ARTE—FELTT HEVH D £7.

HEDHETIHATRDOESIHEHATAEA TV 27 b2y TR > THRE T,

from pysimple import Problem, Variable

BFEDFETIE « A5 Z & TPySIMPLE THAABELRTRTOA 7V 7 P EFHETLIIENTES LS
I £,

from pysimple import =x

WINDEEE Python DARTZEMICHFET 2HEHADA TV 7 b EEET 22 TYHEREIfE2EZ 6
MR H D LITERL TSI,

R P #E%2 PySIMPLE # 7Y = 7 b O —BIZLAF D& S IZHERT 5 Z e TE £ 7.

$ python -1
Python 3.7.1 (v3.7.1:260ec2c36a, Oct 20 2018, 14:57:15) [MSC v.1915 64 bit (AMD64)] on

—win32

Type "help", "copyright", "credits" or "license" for more information.
>>> from pysimple import =x

pysimple 1.0.1 (2019-05-29 17:33 +0900 43bb10431390)

Copyright (C) 2019 NTT DATA Mathematical Systems Inc. All Rights Reserved.
>>> dir ()

['"Acos', 'Acosh', 'Asin', ..]

PySIMPLE % /8y 7 — Y0 % £ 5 2 & b 0[#ETY.
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>>> import pysimple
pysimple 1.0.1 (2019-05-29 17:33 +0900 43bb10431390)
Copyright (C) 2019 NTT DATA Mathematical Systems Inc. All Rights Reserved.

>>> i1 = pysimple.Element (value=[1, 2], name='i")

>>> x = pysimple.Variable (index=1i, name='x")

TAVTAZHWSY &I ps ZHRELET. ¢

>>> import pysimple as ps

pysimple 1.0.1 (2019-05-29 17:33 +0900 43bb10431390)

Copyright (C) 2019 NTT DATA Mathematical Systems Inc. All Rights Reserved.
>>> 1 = ps.Element (value=[1, 2], name='i")

>>> x = ps.Variable (index=1i, name='x")

3.6.2 name EBEICDWT

PySIMPLE Ti¥, EEKIZ name B2 5 272\ &6 7 Z R Set, IRF 7V 5 R Element, 87 Z A Parameter, X
25 A Variable ® name B2 HEPHAI U 9. HINZERUZEGE A% RD FT. ¢

i = Element (value=[1,2])
x = Variable (index=1i)

print (x)

print (Variable (index=1i))

ZDOHBFRD &S0 5.

X:
x[1]
x[2]

, [+ = [1]
Variable:
Variable[1]
Variable[2]
[+ = [i]

T, AVATYXTIEBTHINCEBLU LT DT name BHEZ 5272 HBEVWTL XD, -

>>> i = Element (value=[1,2])
>>> x = Variable (index=1)
>>> x

Variable:

Variable[1]

Variable[2]

>>> y = Variable (index=1i, name='y')

>>> y

ROR=T1%:L)
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(HID =I5 D E)

R 7T, H5#XT Z R Constraint 752 D name B IR EZE P SHEITHEZoNET. HRNIZEZX 25E6(1E
name EHEEZEFRELET. .

-
Il

Element (value=[1, 2])

Parameter (index=i, value=3)

Variable (index=1i)
ax = af[i] + x[1]
print (ax)

U

ax.name = ax

print (ax)

HT:

(afil+x[i]):
x[1]+3
x[2]+3
[+ = [i]

3.6.3 for X %&{FS

for XX EH %2 ZRUHE T 2 72Dl 70 —T7F. PySIMPLE 0#4, &%, 2%, K, Wiz rotrr7vc
7 MIWwThd for XTUETZZ N TEET.

IJ = Set (value=[(1,3), (1,4), (2,3)1)
for elm in IJ:

print (elm)

ZDOHBFRD E ST T,

HODMEIZ A U272 7.

ANETIE set BYETHIGT 2EAGZHVES. -
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ij = Element (value=[(1,3), (1,4), (2,3)])
for elm in ij.set:

print (elm)

WRICIZR S FREZIIBRT R INITRBE I LIZEELTLEI V.,

I = Set(value=[1, 2])
for elm in I:

print (elm)

—RIGDEREZ R TN L TRV BW0WEE, 7YXy 7 URPRSEID B LRIz E#TE 7.

I = Set(value=[1, 2])
for elm, in I: # 'elm,' &EAVIHADVTWL3S
print (elm)

H77:

EBFFHE LRI LS ITHBbNET. ThbbF—2WY HInEd.

i = Element (value=[1, 21])
a = Parmeter (inndex=i, value={1l: 10, 2: 20})
for elm in a:

print (elm)

fEZELD B2l values (), F—LfEZFERICEY B3t items () AV Y R&EHWET.

for key, value in a.items():

print (key, wvalue)

H7:
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(L,), 10
(2,), 20

ZHOMEZ D I val 2 EDEVEICHT CTRIROBENTE LT,

i = Element (value=[1, 2])
x = Variable (index=1i, init={1: 10, 2: 20})
for key, value in x.val.items():

print (key, value)

3.6.4 Python 7 7Y 0 hADEH

ROHITES % Python DY A MZE#LTWET.

I = Set(value=[1,2,31)
print (list (I))

WIZB S TRERIBT X TN LI LIZERELTL I,

IROFNZEL % Python DFFHIZEHBLUTVWET. .

i = Element (value=[1, 2])
a = Parameter (index=1i)
alfi] = 1

print (dict (a))

IROHFNIEBDBEEE Python DV A MIEHLUTWET.

x = Variable (index=1)
x[1] = 1

print (list (x.val.values()))

HiJ7:
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IRDOBUIEBDBIESE % Python DFFEEIZEHL TWE .7

x = Variable (index=1i)
x[1i] = 1

print(dict(x.val.items()))

IROBFIEEL % Python DFEEHIZ AU TWE T,

a = Parameter (value=3)

print (int (a))

HiJ7:

IRDOHNTZEELDE % Python DFE/NMNGREIC AL TWET.

x = Variable (init=3)

print (float (x.val))

A

BEEETA TV 27 MBI RHNUTEAZMTE EH A, ROFTRIFFRD T, ¢

i = Element (value=[1, 2])
a = Parameter (index=1)
ali] = 1

print (int (a))

1 Python DEHEP N—Ta viz& > Tid dict (x.val) CEMTZ 2G4 HVET.
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3.6.5 EHEEMICDOWVNT

ROBHFIHFEEZ ZEZATHEIL LS.

BREH

T, 1€ {1,2}
Gl

x; > 0.1, Vi
227; ZT; < 3
BERER (BAL)
> Ti

3 Z OB IZBERRIIFTEL S EAD, EBRLBTHNITFTRMPEIEL £ 3. IROFITBEGH B E %
—JE BEGIHEME L UTRMEL, EITATRE > OoEHLERE UTHEELTWET. ¢

def showresult (p, x):
if p.is_feasible():
print ('fiasible!")
print (x.val)
elif p.is_infeasible():
print ('infeasible!")
else:

rint ('some error!'")
IS

def problem(vartype) :

= Problem(type=max, silent=True)

= Element (value=[1, 21])

Variable (index=i, 1lb=0.1, type=vartype)
+= 2xSum(x[1]) <= 3

+= Sum(x[i])

T T T X 'O

.solve ()
showresult (p, x)

return p.is_infeasible()

is_infeasible = problem(int)
if is_infeasible:
print ('relax!")

problem(float)

ZOHINTIRD LS I1TmD £9. ¢

infeasible!

relax!

fiasible!
x[1].val=0.7499999998309204
x[2].val=0.7499999998309204
, [x] = [1]

LHOBFTIHIFFAUMEEZHBEEREL TVWEOINELFEAET. RO type BUEZEPSEETE 5 MEE
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FHT DL, MERZZOE X TEEEMEITD ZEWTEET. ¢

p = Problem(type=max, silent=True)

i = Element (value=[1, 2])

x = IntegerVariable (index=1i, 1b=0.1)
p += 2xSum(x[1i]) <= 3

p += Sum(x[1i])

p.solve ()

showresult (p, x)

if p.is_infeasible():
print ('relax!")
x.type = float # EHEHUIER
p.solve ()

showresult (p, x)

type AL DS IZBRTA D 5 2 L IFTE A, ROTREHY T, -

x[1i].type = float
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PySIMPLE I35 % 725 AL Ol % FIR LTV E 5

41 Fa—~MUT7I

Fa—b)TNTHoETINV—HETT. BARNLRMERE F1— ) 7L 2 THALZI V.

sample.tutorial.oill (silent=False)

TR (H B - 228K - iR

sample.tutorial.oil2 (silent=False)

T (E#)

sample.tutorial.oil3 (silent=False)

HHMEE RE - 7

sample.tutorial.oild (silent=False)

TP (R - BEROTT)

sample.tutorial.oil5 (silent=False)

T ()

sample.tutorial.oilé6 (silent=False)

AR (B ED)

sample.tutorial.oil? (silent=False)

JHTEEI TR G SR 1 0 B0

4.2 #U4

IXOBMOE%E PySIMPLE Talid L THAEL £ 9.
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5]3 7

I~
o0
w
|—'i

8 719

B3 3x 3070y 72K 9x 9DEHEORNIZIRZ#HZTLOI121~9 FTORFEEZ ANSE X
LT,

e ZENTWAEYRIZ I~ DWTNhDHFE AND

o HMEIXHMEDEFNZ 1 DT DAD

o BEIFHDEITIZ1I DT DOAD

o ZHIFAMTHENZ3x 3OTHYZNIZT DT DAS
o WIS 72T

BOLOZEUL, £ AIZOWT, BlED TAS] LI TALRW] LWHREARFTEZEDE ) 7.
ZIZTI, ABGEIRL, ASHKWEEIZ0 2HS &5 A Tit, < 2 FEALET. [HIZ 1259 %, SAIZE
EO A, D) PSETD 99 280 £,

ZDLEFRDOEHINIEDEDIZRTZENTEBTL LM, BHWIZODVWTRTVWEZL & D.
ENVTWBIRIC I~ DWThHDEFEEAND

RA(LD ZBIcEZZ L, TORAZIE LIPS 9DWTNHLDMEPAD T, SWHX DL, 2111y, To,1,1)
DIBLHLEIENIDN L LBoTVE, $hbb, ITNoz2RTenT 1ICRDEERXLILNTEET.

11,1 + 2T, Ty =1
INhzfEveVal={1,.,9} &Y ZHWTKRETDHLRDELSITHD 7.

Z Ty, 1,1) =1

veVal
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ZDOHFIME T A (1,c) THIZLLTWEDT, 1 DHOH#IZ r € Row = {1,..,9}, c € Col = {1,..,9} ZFHWTIX

DEIITHABTEXT.

Z Ly, (r,c) = 1, Vr e Row,ce Col
veVal

ZEIIHDOEIIC1 DT DAB

M1 E1FEEZFICERATAZELED. ELIE1IAHOWTNMIZAD £3. 1HHI (1,1),..,9,1) DIADS

BoTWADT, ZD3HH 1581201 LD £T.

INRERDESITRBIT LI ENTEET.

T1,0,0) T+ F oo =1

Tihbb,

Z T1,(r1) = 1

re€Row

ERDET. INZAEOME v LAEEDOH cIZDVWTERD L, ROEDICHABTEET.

Z Ty, (re) = 1, Vv € Val,ce Col

reRow
FEIEDOEITICI DT DOAD
FIOL ELARRIZIRD LD IWCRETHZ N TEET.

Z Ty, (re) =1, Vv € Val,r € Row
ceCol

BERIEBETHENLZ3x 3DOTAOYIRICTI DFDOAS

4.2, #ih
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@ 3
4 ® 6
7 ® 9

BIzE, H1PEEDTaY 2 DIASZEWIHFNIIRO XS ICERKBT R enTExT.

Ty, +21,a,2) 21,03 T2 o Tee) =1
ZhiE, Blockl={(1,1),..,(3,3)} LW HEAEHET 2 &,

Z T1,(r,c) = 1

(r,c)€Blockl

CRETHIENTEZT.

D70y 7 iz oWTHENARICERT 212 ESFThEENWTL & 5. %L LT, Blocks={(®, (L,1)), ..,
(@, 3,3), (@, (1,4), ... (©), (9.9)} L\WSELEEFET 5L, KT ORI,

Z T1,(r,c) = 1

()
(1,r,c)€Blocks

ERBFTEFT. AREOME v 2ERDT O Y 2 n € Blocks(0)={(D), .., ®} IZ2WTEZ B &,

Z Ty (re) =1, Yv € Val,n € Blocks(0)

(rc)
(n,r,c)€Blocks

R TEE Y. ZZ T Blocks(0) & =ZRILES Blocks D—tHZRLU £ 9.
MR G EERET
MHHEE S Init = {(5,1,1), (6,2,1), ..,(9,9.9)) ZHET S &, MOLSITRKHT BN TEET.

Ty (re) =1, (v,7,¢) € Init
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UlEoZezxgMU, NAMIEEEREIUTOLS TR0 ET.

&8

Val ={1,..,9} EHES

Row = {1,..,9} ITRA

Col = {1, ..,9} YIELS
Blocks = {(1,1,1),..,(1,3,3),(2,1,4),..,(9,9,9)} Tav 7%E
.mu:{@&g%@g@%,@&&ﬂ FIHEE S

-1 BYEH

Tvre BoHIA(r0) KABLEL ASBVWEE 0 ELBEH
Y

2veval Tore =1, Vr € Row,c € Col EIACRWTAOMEEANS

ZrERow Lo,re = 1, VveVal,ce Col HEIIMEDEINZ 1 DT DOAD

> cecolTore =1, Vv eVal,r € Row IR DOEITIZ1 DT DAD
(r.c) Tyre=1, Yv€Val,n€ Blocks(0) HEIX3x3 D7V ZHNIZ1DFTDAS
(n,r,c)€Blocks
Tyre=1, (v,r,¢)€ Init B E IR D
Zt% PySIMPLE Talid 95 &, RO LDITHD £7.
from pysimple import Problem, Set, Element, BinaryVariable, Sum, Parameter
Vals = Rows = Cols = Set (value=range(l, 10))
v = Element (set=Vals)
r = Element (set=Rows)
c = Element (set=Cols)
Blocks = Set (value=[(s+1l, s//3+*3+t//3+1, s%3x3+t%3+1) for s in range(9) for t in_

—range(9)])

b = Element (set=Blocks) # b(0) |& Block &=

print (Blocks)

Init = Set (value=[(5, 1, 1), (6, 2, 1), (8, 4, 1), (4, 5, 1), (7, 6, 1),
3, 2), (6, 7, 2), (8, 3, 3), (1, 2, 4), (8, 5, 4), (4, 8, 4), (7, 1, 5)
—~ (6, 4, 5, (2, 6, 5, (1, 8, 5, 8, 9, 5, (5, 2, 6), (3, 5, 6), (9,
~7), (6, 3, 8, (8, 7, 8, (7, 9, 8, (3, 4, 9, (1, 5, 9, (6, 6, 9),
=9, 91

init = Element (set=Init)

prob = Problem(name=" ##")

x = BinaryVariable (index=(v,r,c)) # 18 v A (r,c) IZAZH

prob += Sum(x[v,r,c]l, v) == 1 # BIYRAEWITNHADE

prob += Sum(x[v,r,c]l, r) == 1 # ZEREZIIOWT L

prob += Sum(x[v,r,c]l, c) == 1 # BEEFZTOWTIH

prob += Sum(x[v,b(1,2)], b(l,2)) == 1 # FEEFETOvsoninn,

prob += x[lm_t] == # WERSM

print (prob)

prob.solve ()

4 8/

1, 2),
2, 5)
(2,
9)

(9,
(9,
6),

e

il
(9

r

ROR—UiTEi)

4.2, #ih
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(HI D=V 5 D E)

print(x[x[v,r,c].val==

1

inittable = Parameter (index=(v,r,c), value=dict.fromkeys (Init, 1))
resulttable = dict(x.val.items()) # dump as dict

showsudoku (Rows, Cols, Vals, inittable)

showsudoku (Rows, Cols, Vals, resulttable)

Z Z T showsudoku [ZHIHDF—T N2 L THATE7-DDMRD & 5 HEKTT.

def showsudoku (Rows, Cols, Vals, table):
from sys import stdout
for r, in Rows:
if r in (1, 4, 7):
stdout .write ("+-——————— F——— F——— +\n")
for ¢, in Cols:
for v, in Vals:
if tablel[v,r,c] == 1:
break
else:
v o= ' !
if ¢ in (1, 4, 7):
stdout .write (" | ")

stdout .write (str(v) + " ")
stdout.write (" |\n")

stdout .write ("+-—————- o fo— +\n")

ETNEEFIED L, BEIZIRO LS RBNBNELN, BEMREITITWE I 200 9.

+—————— f————— e +
| 53 \ 7 | |
| 6 I 1 95 | \
| 9 8 | | 6 \
f———— F——— f——— +
| 8 \ 6 | 3
| 4 | 8 3 1
|7 \ 2 | 6 |
o F——— F——— +
\ 6 \ | 2 8 |
\ [ 419 | 5 |
\ \ 8 | 7 9 |
F——— F——— F———— +
F——— Fm———— F———— +
| 534 | 67 [ 91 2 |
| 6 7 2 | 9 | 3 4 |
| 198 | 34 | 6 7 |

ROR=T12%:X)
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FDR— T 5 D)

Fo————— Fo— pomm———— +
| 859 1 7611 423 |

| 4 26 | 853 | 9 \
[ 713 1 9 4 | 85 6 |
fom o pom +
[ 96 1 | 37| 28 4 |

2.8 17 | 1 9] 6 35

| 345 | 8 6 | 179 |
o o fo— +

ZDETINV% PySIMPLE TRk § 2720 DHRA ¥ &2 WS DR UET.

Blocks = Set (value=[(s+1l, s//3+3+t//3+1, s%3x3+t%3+1) for s in range(9) for t in_
—range(9) 1)

b = Element (set=Blocks) # b(0) |& Block &=

prob += Sum(x[v,b(1,2)], b(l,2)) == 1 # FEEFE&I7Ovrsonsnn

ZZTIkEY, =HlABlocks Z/E L TWEF. print (Blocks) 235 &, EHOEENSHKD Z & HHERT
EET. bR EMADERD 1 22 KTHRFTT. 7uv 206 Y. (1o  Ture=1TREMADES 2

(n,r,c)€Blocks

DIZOWVWTOHZ L EZMBERHDFT. ZHIEFROEIIZRETEIZIENTEET.

S 2402 =1, Y€ Val,b(0) € Blocks(0)

b(1,2)
beBlocks

ZIZTH(12) 3ARFbD 1 HRHE2HEH 0rED) Z2RLET.

FRRIZHIEASR S ZME2F A TIRO LS IZRHAL 7.

Init = Set(value=[(5, 1, 1), (6, 2, 1), .., (9, 9, 91
init = Element (set=Init)
prob += x[init] == # MEASG

print (x[x[v,r,c].val==1])

DI TIHKRMBBIZENP A->THAEE2HERALTWET. ZlHAF2ZROEBELEZVWESIE (x[v,r,c].
val==1) .set TOK TTY.

inittable = Parameter (index=(v,r,c), value=dict.fromkeys (Init, 1))
resulttable = dict(x.val.items()) # dump as dict
showsudoku (Rows, Cols, Vals, inittable)

showsudoku (Rows, Cols, Vals, resulttable)

ZDEHTEBIRD T — TNV EBEE L THEILTWE T, showsudoku (&F —2% (1,1,1), .., (9,9,9), A 041 T
HLEEHEZ TS TT.

inittable TIX 3, dict.fromkeys(Init, 1) THEEPSHEIZEABLTVWET. ZOFETREBEEIFLELTWVS
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DT, EFEHH (vr,c) D Parameter 1 value & UTHET Z & THIMOFEZ/EK L TWE T, Parameter (X value T
EINEIEZTDMEE, ThUMIEEZ 0 & TEEEZERTS720TT. F7z, resulttable TIXRAEDEE
DIE%EEEIZ dump LTWE T

sample.sudoku.showsudoku (Rows, Cols, Vals, table)

sample.sudoku.sudoku (silent=False)

RO

4.3 flESE
SIMPLE #i#E%E V21 (2% )& U 72 € T D PySIMPLE (2 & 2 %% AL TV ET. EAKZREIL SIMPLE 4
B V21 2R 2300,

sample.reidaishu.p2010_mixture (silent=False)

Wil & Fi e

sample.reidaishu.p2020_transport2 (silent=False)
T 3% [P

sample.reidaishu.p2030_multiplan2 (silent=False)
2 AT G 1 1o ]

sample.reidaishu.p2040_DEA (silent=False)
ai&otrik (DEA) EF )V

sample.reidaishu.p2050_knapsack2 (silent=False)
>y Ty I EE

sample.reidaishu.p2060_cover2 (silent=False)

FA g

sample.reidaishu.p2070_maxflow2 (silent=False)

S PN ]S

sample.reidaishu.p2080_mincost2 (silent=False)
He/INEE FH I

sample.reidaishu.p2090_multiflow2 (silent=False)
% i R

sample.reidaishu.p2100_median2 (silent=False)
p AT 17 VR#E

sample.reidaishu.p2110_center2 (silent=False)
P V4 ﬁ “‘Ftﬁ%ii\
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sample.reidaishu.p2120_TSP2 (silent=False)
PO EIR ) 7 S g i

sample.reidaishu.p2132_fieldassign2 (silent=False)
FEFER 72~ S b E 24 [

sample.reidaishu.p2133_jobassignd (silent=False)
H:FE 2

sample.reidaishu.p2150_FPP (silent=False)
A ff 18 ]

DrDavwy F2HE7758 LT ARTOMENRY A LY bE-FTETINET. .

$ python -m pysimple.sample

UFoaxy RaFEfFT28Fa— M) TILVDTRTCOMENEITTNET.

$ python -m pysimple.sample.tutorial

MEZEIFETTEIHTEET. ¢

$ python -m pysimple.sample.tutorial o0il7

RO a~xy Fa%Td 5 L BOHOMENPEITINET. ¢

$ python -m pysimple.sample.sudoku

I EIZFTT6 b TEET.

$ python -m pysimple.sample.sudoku sudoku

PFoaxy FaFETd 2 L HEED TN TOMENETEINET. -

$ python -m pysimple.sample.reidaishu

MEZLICFTd26 b TEET.

$ python -m pysimple.sample.reidaishu p2010_mixture

4.3. HIEE
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BO5E

APl K2 X2k

PySIMPLE ® API K¥ a2 X > hTY.

51 72X
AVALTIRPAHINT VWS T AL, TRTOLEF—7— F5lE UTHFOH S AR D £
Th. OB ERELHE, X7 FIKONFIHMLETT.

A VAR VAMIZEZINTVAHEIZODWTIZ JEE 28 LT EX V.

511 &4
class pysimple.Set (name=None, value=None, dim=None)
BEBLHEERTIZIATT. Set ZTRCEFZF->TWET. A7V FOERBIIMEEZEZETEEHA.
IRTA—=%4

* name (string) - BB LUEZEBEFIHHTEZONET. A7V POERBIZAFETE
EC

e value (iterable)— AT I 7NVEATIVcr b 2BELET. ZRTDEEIX tuple DF
25 2FT. BABLUZBEIEBEESPERINET.

e dim(integer)- AW TEET. ZRILOEEGEZIERT 256 ZPIRIITIEE T 50 ED
HYET.

Raises
* TypeError — {} keyword argument ’dim’ must be positive integer ({} given)

e TypeError — {} object is not iterable
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e ValueError — dimension mismatch
* ValueError —empty data: {}

e ValueError —illigal type data: {}

Example

>>> Set (value=[1,2], name='1")

Set (name='I1"', value=[1, 2])

>>> Set (value=range (3))

Set (value=[0, 1, 21])

>>> Set (value='XYZz")

Set (value=['X"', 'Y', 'Z'])

>>> Set (value=[(1,3), (1,4), (2,3)1])
Set (dim=2, wvalue=[(1, 3), (1, 4), (2, 3)1)
>>> Set ()

Set ()

>>> Set (dim=2)

Set (dim=2)

__call_ (*slc)
BRTEE U-EEEZRLET.

INT A—4 xslc(non-negative integers)—-HHTHRTDITT OHEED). 1 2ME
BETT.

RYfE
RYWEDR Set
Raises
* TypeError —slice of {} takes at least 1 argument (0 given)
* TypeError —slice of {} indices must be non-negative integers

* IndexError —slice index out of range

Example

>>> 1 = Set(value=[(1,3), (1,4), (2,3)], name='1")
>>> T(0)

Set (name='I(0)"', value=[1l, 2])

>>> T (1)

Set (name='I(1)"', value=[3, 4])

>>> T1(2)

ROR—UiTEi)
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IndexError: slice index out of range
>>> I(1, 0, 1)
Set (name='I(1,0,1)"', dim=3, value=[(3, 1, 3), (4, 1, 4), (3, 2, 3)1)

>>> TI()

TypeError: slice of 'I' takes at least 1 argument (0 given)

_ _contains__ (key)
key DEEZEIZEENT WA Z2ELET.

INTA—4 key (data-type)—
RY{&E

RYMEODE bool

SEM: Element D55, BEIIEINDHN 2RI L L WGEREBEHE F2 /W T LT 0.

5&:

pysimple._ 1t_ (),pysimple.__gt__ ()

Example

>>> T = Set(value=[1,2], name='T1")

>>> 0 in I

False

>>> 1 in I

True

>>> i = Element (value=[1,2], name='i")

>>> 1 in I

TypeError: unsupported operand type(s) for 'Element' in 'Set', use 'i < I'
—instead of 'i in I'

>>> J = Set(value=[(1,3), (1,4), (2,3)], name='J")
>>> (2,3) in J

True

>>> (2,4) in J

False

__getitem__ (key)
Set D key HHDEEZZK L ET. key KIFARDIEETEET.

INT A—%4  key (integer or e lement—1ike)—

RY1E Kkey 7 integer D& 1L Set DEFE %, element-1ike DBEIE Parameter ZEL £ 9.
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RYWEDRE data-type or Parameter
Raises
* IndexError — Setindex out of range
* TypeError — Setindices must be integers, not {}

&

pysimple.Set.next (), pysimple.Set.prev(), pysimple.Set.index ()

Example

>>> S = Set (value='XY', name='S")
>>> S[-3]

IndexError: Set index out of range
>>> S[-2]

Ty

>>> S[-1]

vy

>>> S[0]

Tyt

>>> S[1]

vy

>>> S[2]

IndexError: Set index out of range
>>> S['foo']

TypeError: Set indices must be integers, not str

>>> i = Element (value=[-2, 1], name='i")
>>> S[1i]
S[i][-2]="X"
S[i][1]1="Y"
_diter ()

iter(self) 2R L £ 9.
RYE

RYMEDE iterator

Example

>>> I = Set (value=[1,2])
>>> for i in I:

print (1)

ROR=ITER)

84
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(1,)

(2,)

>>> IJ = Set(value=[(1,3), (1,4), (2,3)1])
>>> for ij in IJ:

print (i7)

IR TIZBEDL ST, EIREIZZ TV E U TERINAZ LIZEELTLEFX .

index (key)
key 2 Set DfFRHDEETH S %BEL 7.

NS A—% key(data-typeorelement—1ike)—
RY1ME key » data-type D&k int %, element—11ike DAL Parameter Z3& LU 7.
RYIEDE int or Parameter

Raises VvalueError - {}isnotin {}

pysimple.Set.__getitem _(),pysimple.Set.next (), pysimple.Set.prev()

Example

>>> S = Set (value='XY', name='S")
>>> S.index ('X")

0

>>> S.index ('Y")

1

>>> S.index ('Z")

ValueError: Z is not in Set

>>> s = Element (set=S, name='s")
>>> S.index (s)

S.index (s) ['X']=0

S.index(s) ['Y']=1

>>> t = Element (value='YZ', name='t"')

>>> S.index (t)

ValueError: Z is not in Set

name

5.1.

A 85
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name JEMETT. HIFNAICEIDEETEET.

next (key)
Set IZB1) % key DIRODEHE %R L £9.

INTA—4 key(data-typeor element—1like)—

RYIE key 7% data-type DFE L Set DEFE %, element—11ike D¥fld Parameter %K L
7.

RYUEDE data-type or Parameter
Raises
¢ KeyError
e IndexError — Setindex out of range
BE:

pysimple.Set.__getitem _ (),pysimple.Set.prev(),pysimple.Set.index ()

Example

>>> XYZ = Set (value='XYZ', name='XYZ")
>>> XYZ.next ('X")

Ty

>>> XYZ.next ('Y")

A

>>> XYZ.next ('Z")

IndexError: Set index out of range

>>> XYZ.next ('W'")

KeyError: 'W'

>>> xy = Element (value='XY', name='xy')

>>> XYZ.next (xy)

XYZ.next (xy) ['X"'"]='Y"
XYZ.next (xy) ['Y']="2Z"
>>> yz Element (value='YZ', name='yz')

>>> XYZ.next (yz)

IndexError: Set index out of range

prev (key)
Set IZB1) % key DRIOEFE %R L £9.

INTA—4% key(data-typeorelement—1like)—

RWUE key ? data-type DHIE Set DEFE%, element-1ike DLl Parameter 3K L
9.

86 BEEAPI FFaxXxyhk
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RYWEDRE data-type or Parameter

Raises

* KeyError

* IndexError — Setindex out of range

&

pysimple.Set.__getitem _ (),pysimple.Set.next (), pysimple.Set.index ()

Example

Ty

Ib'&

IndexError:

IndexError:

>>> XYZ7Z = Set(value='XYZ', name='XYZ'")
>>> XYZ.prev('Z")

>>> XYZ.prev('Y")

>>> XYZ.prev ('X")

Set index out of range

>>> XYZ.prev ('W")
KeyError: 'W'
>>> yz = Element (value='YZ', name='yz'")

>>> XYZ.prev(yz)

XYZ.prev(yz) ['Y']="X"'
XYZ.prev(yz) ['Z2']="Y"
>>> xy = Element (value='YXY', name='xy')

>>> XYZ.prev(xy)

Set index out of range

5.1.2 RF

class pysimple.Element (name=None, set=None, value=None)

NTERTIIATY.

FEHELRTEENIGMITET. EEOERZEREZSZZLETEZT. set F—7— K& value F—7— K
DWTNP—HEBETLIHENDHVET. EX2ERT 255 T set BUEZZBIRL T X,

INTA—4

* name (string) - B UG IIEHHTEZONET. A7V POERBIZEFETE

9.

* set (Set)-MIETAELETT. value ¥F—7—NEHHATEEZEA.

* value (iterable)—Set D value ¥F—7— R &[FAUTY. set F—U—RFEHfHTZEEA.

51. /5 2R
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Raises TypeError — Element can only take either keyword argument ’set’ or *value’ (no or both key-

word arguments given)

Example
>>> 1 = Set (value=[1,2], name='T1")
>>> i = Element (set=I, name='i")

>>> i.set

Set (name='I"', value=[1, 2])

>>> j = Element (value=[1,2], name='7j")
>>> j.set

Set (name="'j.set', value=[1l, 2])

__abs__ (obj)
IRTA—%4 obj(funcable-type)—

RYIE objd data-type O ld math.fabs(obj) DFER%Z, FNLIADEE 1L math.fabs % &
FHIZHE A U 7= Parameter %K 7.

RYIEDE number or Parameter

__call (*slc)

BRI U R TF 2L .

INT A—% xslc(non-negative integers)—-HETHRTDINTT O0HED). 1 2B E
MHIETY.

RYE
RYEDE  ElementSlice
Raises
* TypeError —slice of {} takes at least 1 argument (0 given)

* IndexError —slice index out of range

Example

>>> i = Element (value=[(1,3), (1,4), (2,3)], name='i")
>>> 1 (0) .set

Set (name="'i.set (0)', value=[1l, 2])

>>> i (1) .set

Set (name="'i.set (1)', value=[3, 4])

>>> i (2).set

IndexError: slice index out of range

RDR=T1ZHi <)
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>>> i(1,0,1).set
Set (name='i.set (1,0,1)"', dim=3, value=[(3, 1, 3), (4, 1, 4), (3, 2, 3)1)
>>> i ()

TypeError: slice of 'Element' takes at least 1 argument (0 given)

__ceil__ (obj)
INTA—%4 obj(funcable-type)—

RY{E obj A data-type D&l math.ceil(obj) DFERZ, FNLUSDYE AL math.ceil 2 K E
ZIZWH U 7z Parameter %K.

RY{EDE number or Parameter
_ floor__ (obj)
INTA—%4 obj(funcable-type)—

RYIE obj» data-type D541 math.floor(obj) DFER%E, LA DEE 1L math.floor % %%
B U 72 Parameter %K.

RYMEDE number or Parameter

name

name JEMETT. HIFNRAICEIDEETEET.

set

Mind G2 RTIEIETT.

class pysimple.element .ElementSlice
Element D A5 1 AU THEKING 2 T ATT.

ElementSlice 7 7 A& call () D722 & PAMNE, 1ZI1F Element ¥ F U 9. ElementSlice 7 7 A
DAVAN T ZREINHINEREA.

class pysimple.condition.Cond
Condition BI¥ EOEMMITICE > TERENE 7T ATT. Cond A7V MIRED LS ITHHT
5ZEMNTEET.

Example

>>> ij = Element (value=[(1,3), (1,4), (2,3)], name='1ij")
>>> 1ij (1) !=4

(13(1) !=4)[1j(1)] in [3]

>>> Condition(ij, ij (1) !=4)

(1j, (13(1)!'=4))[13] in [(1, 3), (2, 3)]

RDR=T17%:)

51. /5 2R 89
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FDR— T 5 D)

>>> (13(0) !'=2) & (i3(1)!=4)

((13(0) !'=2)&(13(1) !=4)) [13(0),13(1)] in [(1, 3)]
>>> i = Element (value=[1,2,3,4], name='"1i")

>> i < [2,4,6,8]

(i<[2, 4, 6, 8]1)I[1i] in [2, 4]

BE:
pysimple.Condition

Cond 77 ADaAVA NI 7 XFAMEINEREA.

5.1.3 T

class pysimple.Parameter (name=None, index=None, value=0)

R—227F A:dict
T ERT I IATYT.
NS A—4

* name (string) - BB LEZEBEIEHTEZONET. A7V VOERBIZAFETE
7.

» index (Setor element—1ike or tuple of them) — Parameter DT, EME L 72545, W®TER
LOEHE D £

* value (data-type or dict) — Parameter DfE. data-type O&E, TRXTOEEIZNLT
AUEMEHAINET. dict DFE, BESNABERZOMEIEHINET. A7V b4k
BRRIZEETEET.

Raises KeyError —extrakey {} in value of Parameter

Example

>>> i = Element (value=[1,2], name='i")

>>> a = Parameter (index=1i, name='a')

= Parameter (index=1i, value=1, name='b')

>>> ¢ = Parameter (index=1i, value={2: 2}, name='c"')

ROR—UiTEi)
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FDR— T 5 D)

v
v
v

[}
|

j = Element (value=[3,4], name=']j")

>>> d = Parameter (index=(i, j), name='d")

>>> e = Parameter (value=1, name='e')

__abs__ (obj)
INTA—%4 obj(funcable-type)—

RY{E obj 2’ data-type D4 1% math.fabs(obj) OFER %, T UM DIEE 1L math.fabs % &
T3 U 72 Parameter %5K 7.

RYIEDE number or Parameter

__bool__ ()
Parameter ® E {448 bool(self) 2K L £ 7. index 72 L DIFE, value DEMBEMEZKL £3. index H D
D, TypeError Bk E N E 7.

Example

>>> a = Parameter (value=3)
>>> bool (a)

True

>>> b = Parameter ()

>>> bool (b)

False

>>> i = Element (value=[1,2])

>>> c = Parameter (index=1i)

>>> bool (c)

TypeError: unsupported cast type(s) for bool: 'Parameter'

__ceil__ (obj)
INTA—%4 obj(funcable-type)—

RYIE obj» data-type DA math.ceil(obj) DEERZ, ZNUANDIEGE X math.ceil % K E
ZIZE M U 72 Parameter %K 9.

5.1.
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RYMEDE number or Parameter

__contains__ (key)
key %% Parameter D F —IZHEENTVWEHNZERUET.

RY{&E
RYEDE bool

_ float_ ()

Parameter 7* 5 {ZHI/NIA D 2 float(sell) 23R L £9°. index 72 L D, value DIFEI/NBUE %R L

¥ 9. index » H DEH, TypeError MEHINE T,

Example

>>> a = Parameter (value=3)
>>> float (a)

3.0

>>> b = Parameter ()

>>> float (b)

0.0

>>> 1 = Element (value=[1,2])
>>> ¢ = Parameter (index=1i)

>>> float (c)

TypeError: unsupported cast type(s) for float: 'Parameter'

__floor__ (obj)

NS A—% obj(funcable-type)—

RY{E obj » data-type D&% math.floor(obj) DR %, ZNUADIEE X math.floor % &

B (25 H U 7z Parameter 23K,
RYIEDE number or Parameter

__getitem__ (key)
key (25 U 725D Parameter %K L £ 7.

INT A—%4 key (funcable-type or tuple of them) —

RUME key 33 RT data-type D, data-type ZIBLET.

ZIRLUET.
RYUEDE data-type or Parameter
Raises

* KeyError —key B’F¥ —IZHFEL BWEH

F LS DIGE, Parameter

92
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* KeyError — Index error in reference of "{}" with index of dimension {} but should be with

index of dimension {}

Example

>>> I = Set (value=[1,2]); i
>>> J = Set (value=[3,4])

Element (set=I, name='i")

3 Element (set=J, name=']")

7
Parameter (index=(1i, j), value={ij: sum(ij) for ij in I+«J}, name='a')

>>> a

>>> ali, j]

all,31=4

all,41=5

al2,3]1=5

al2,4]1=6

>>> al[i, 3]

all,3]1=4

al2,3]1=5

>>> al2,3]

5

>>> 1j = Element (value=[(1,3), (1,4), (2,3)], name="'1ij")

>>> al[ij]

all,3]1=4
all,4]1=5
al2,3]1=5

>>> a[l,5]
KeyError: (1, 5)

>>> b = Parameter (index=j, value={3: 4, 4: 3}, name='b'")

>>> ali, b[j]]
ali,b[31111,3]1=5
ali,b[j11[1,41=4
ali,b[311[2,3]1=6
ali,b[311[2,4]1=5
int_ ()

Parameter % 5 38D 2 int(self) 23K L £3. index 72 L DGE, value DR ZK L £9. index
H Y DA, TypeError BWEH I N FE 7.

Example

>>> a = Parameter (value=3)

>>> int (a)

>>> b = Parameter ()

>>> int (b)

0
>>> i = Element (value=[1,2])
>>> ¢ = Parameter (index=1i)

ROR—UiTEi)

5.1.
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(HI D=V 5 D E)

>>> int (c)

TypeError: unsupported cast type(s) for int: 'Parameter'

__iter_ ()

iter(self) Z3:& U £ 7.
RYE

RYIEDR iterator

Example
>>> 1 = Element (value=[1,2])
>>> a = Parameter (index=1i)

>>> for _i in a:

print (_1)

(1,)

(2,)
>>> ij = Element (value=[(1,3), (1,4), (2,3)1)
>>> b = Parameter (index=1i7j)

>>> for _ij in b:

print (_1i73)

FRR: ROt b ST, HIREIC X TV E U TRINE Z LIEZELTLEX W,

__setitem__ (key, value)
key (25X U7z fE% ZEH L £7.

INT X—4% key (funcable-type or tuple of them) —

Raises KeyError —key B’¥ —IZFHEL BWEH

Example

>>> i = Element (value=[1,2], name='i")
>>> = Element (value=[3,4], name='"j")
>>> a = Parameter (index=(i, j), name='a')
>>> ali,j] = 1

ROR—UiTEi)
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FDR— T 5 D)

>>> al[i,3] = 1%10

>>> a[2,3] = 100

>>> ij = Element (value=[(1,3), (1,4), (2,3)], name='ij")
>>> al[ij] = 0

>>> a

KeyError: (1, 5)
>>> b = Parameter (index=7j, value={3: 4, 4: 3}, name='b")

>>> ali, b[j]] = i+]

get (key, default=None)

key ¥ —IZHFET G E TN T 2%, FELRVEEIE default 23K L £7.

items ()
Parameter D F — L fEX T D %KL £

keys ()
iter(self) £ @ U T

5%
pysimple.Parameter.__iter.__ ()

name

51. /5 2R
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name JEMETT. HIFNAICEIDEETEET.

values ()

Parameter DIEDF| %KL £7.

class pysimple.table.Table
val R DEMEERT 7 I ATY.

Table 7 5 Al&__ getitem () & ___setitem () BRI & PAMNE, 1EIE Parameter XU TY.
Table 7 7 AD I VA NI 7 RIEANFHEINEFA.

init, val, 1b, ub, dual, init, val dual, violation »  Table 7 T AIZ#HEH L 7.

514 £, X

class pysimple.Variable (name=None, index=None, type=float, init=0,  Ib=float(’-inf’),

ub=float(’inf’))
ERERST I ITATT.

A

name (string)- MU 7ZEB&IIHBTEZONET. A7V 7 bOERBICEETE
7.

» index (Setor element—1ike or tuple of them) — Variable DT, BME L7854, BRFEHRL
DEH LR 7.

e type (float or int or bin)-flAAABEMD float, int, bin ZFHEE L £3. T Z
oA R, BB, 0-1 BBERBEERL £7. bin BMEE I N5, HEIT 1b=0, ub=1 2°
BEINET. A7V bVOERBIZEAFETCEXT.

* init (data-type ordict) — Variable DFI#ME. data-type DHE, TRTOERZITHL
TRICMEAEHENET. dict DS, BEINZEZOEIEHINET. A7V 7 bD
ERRRIZAEETE XY,

e 1b(data-type or dict) — Variable o T BRAH.
e ub (data-type or dict) — Variable ® _FBR{#.

Raises TypeError - ’type’ keyword only takes built-in function *float’, ’int’ or ’bin’

Example
>>> i = Element (value=[1,2], name='i")
>>> x = Variable (index=i, name='x")

RORX=T1ZH <)
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>>> x

X:

x[1]

x[2]

>>> x.init
x[1].init=0
x[2].1init=0

>>> x.val

x[1].val=0
x[2].val=0
>>> y = Variable (index=i, init=1, name='y')

>>> y.val

y[1l].val=1
y[2].val=1
>>> z = Variable (index=1i, init={2: 2}, name='z")

>>> z.val

z[1].val=0
z[2].val=2
>>> j = Element (value=[3,4], name='7j")
>>> w = Variable (index=(i, j), name='w'")

>>> w.val

w[l,3].val=0
w[l,4].val=0
w([2,3].val=0
w[2,4].val=0
>>> u = Variable (name='u'")

>>> u.val

u.val=0

BE:

pysimple.Variable.type, pysimple.Variable.init, pysimple.Variable.val,
pysimple.Variable.lb, pysimple.Variable.ub

__getitem__ (key)
key 12 U 72 ¥RED Variable KU £ 7.

INT A—%4 key (funcable-type or tuple of them) —
RYE
RYMEDE  Variable

Raises KeyError —key B’¥ —IZHFHEL BWEGH

5.1.
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Example
>>> I = Set(value=[1,2]); i = Element (set=I, name='i")
>>> J = Set(value=[3,4]); j = Element (set=J, name='7")
>>> x = Variable (index=(i,]j), init={ij: sum(ij) for ij in IxJ}, name='x')
>>> x[i,]J].val
x[1,3].val=4
x[1,4].val=5
x[2,3].val=5
x[2,4].val=6
>>> x[1i,3].val
x[1,3].val=4
x[2,3].val=5
>>> x[2,3].val
5
>>> 1j = Element (value=[(1,3), (1,4), (2,3)], name="1ij")
>>> x[ij].val
x[1,3].val=4
x[1,4].val=5
x[2,3].val=5
>>> x[1,5]
KeyError: (1, 5)
>>> b = Parameter (index=7j, value={3: 4, 4: 3}, name='b")
>>> x[i, b[j]].val
x[i,b[J]]1[1,3].val=5
x[i,b[J]]1[1,4].val=4
x[i,b[J]]1[2,3].val=6
x[i,b[J]]1[2,4].val=5
__iter_ ()

iter(self) 2R L £9.

RYE

RYEDE iterator
Example
>>> 1 = Element (value=[1,2])
>>> x = Variable (index=1i)
>>> for _i in x:

print (_1i)

(1,)
(2,)
>>> ij = Element (value=[(1,3), (1,4), (2,3)])
>>> y = Variable (index=17j)
>>> for _ij in y:

ROR=TTTHi <)
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print (_ij)

FER: KOTIBEO ST, HIFEIZ X TV E LTIRIND ZLICERL T ZI .

__setitem__ (key, value)

key IZWE U7 fEZZE L £9. fHIX val THERTE %7
INT A—%4 key (funcable-type or tuple of them) —

Raises KeyError —key 23 F —IZFE LR WEE

Example

>>> i1 = Element (value=[1,2], name='1i")
>>> j = Element (value=[3,4], name='j")
>>> x = Variable (index= (i, j), name='x")
>>> x[1i,3] = 1

>>> x.val

x[1,3].val=1

x[1,4].val=1

x[2,3].val=1

x[2,4] .val=1

>>> x[1,3] = 1+10

>>> x.val

x[1,3].val=10

x[1,4].val=1

x[2,3].val=20

x[2,4] .val=1

>>> x[2,3] = 100

>>> x.val

x[1,3].val=10

x[1,4].val=1

x[2,3].val=100

x[2,4].val=1

>>> ij = Element (value=[(1,3), (1,4), (2,3)], name='ij")
>>> x[1j] = 0

>>> x.val

x[1,3].val=0

x[1,4].val=0

x[2,3].val=0

ROR=T1%: L)
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x[2,4].val=1

>>> x[1,5] = 1

KeyError: (1, 5)

>>> b = Parameter (index=7j, value={3: 4, 4: 3}, name='b")
>>> x[i, b[J]] = 1i+]

>>> x.val

x[1,3].val=5
x[1,4].val=4
x[2,3].val=6
x[2,4] .val=5
dual
WO LEHME2RTEETT. MIZRMBHIZERINET. 7Y 2 MAEKKO#IX None
7.
init

ZHOYMEE £ T EETT. EIXHHEHE, EOMA, RERICHER S XS, RKERIZIE val BEOD
fEhrsaIE—INET.

Example

>>> Problem(silent=True)

Element (value=[1,2])

>>> = Variable (index=1i, init=2, 1lb=1, name='x")

o
>>> i
x
>>> x
x[1].init=2
x[2].1init=2

>>> x[2] = 3

.init

>>> x.init

x[1].init=2

x[2].1init=3

>>> p += Sum(x[1])

>>> p.solve ()

1

>>> x.init

x[1].1init=2

x[2].1init=3

>>> p.solve ()

1

>>> x.init
x[1].1init=1.0000000002083331
x[2].1init=1.0000000002083331

5%&:

pysimple.Variable.val
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1b

ZHO FRAEZ KT EETY. EIREML, E8E DIERICER N XS, FIHMLERIC type=bin %
fRETDHL =0 PHEINETA, ATV FOERBRICEELZLAEIXZTOMRY TEH FEA.

Example
>>> i = Element (value=[1,2], name='1i")
>>> x = Variable (index=i, name='x")

>>> x.1b
x[1].1lb=-inf
x[2].1lb=-inf

>>> 0 <= x[2]
(x[2]1>=0) :
x[2]1>=0

>>> x.1b
x[1].1lb=-inf
x[2].1b=0

>>> x.type = bin
>>> x.1b
x[1].1lb=-inf
x[2].1b=0

>>> z = BinaryVariable (index=i, name='z")

>>> z.1lb

Z[1].1b=0
2[2] .1b=0
5&:

pysimple.Variable.type, pysimple.Variable.ub

name

name EMETT. EHIFRAICEIDEETEET.

objs

type

ZEOEE 2R IEMETYT. EIZRACEIODZEETE XY, MAAARBEED float, int, bin ZHE L £
T TNTERER, BHREHK, 0-1 BEEREERL 7.

Example

>>> x = Variable ()
>>> x.type

<class 'float'>
>>> x.type = int

>>> x.type

ROR=T1TH <)
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<class 'int'>

>>> x.type = bin

>>> x.type

<built-in function bin>
>>> x.type = bool
TypeError: 'type' keyword only takes built-in function 'float', 'int' or 'bin'
>>> yl = Variable (type=int)
>>> yl.type

<class 'int'>

>>> y2 = IntegerVariable ()
>>> y2.type

<class 'int'>

SE:

pysimple.Variable. lb, pysimple.Variable. lb, pysimple.IntegerVariable,
pysimple.BinaryVariable

ZRO LR Z KT RETY. EIREML, E8E DIERICER X N X 3. FIHLERI type=bin %
BET DL ub=1 BEEINE T, A7V T NOEBBRIIEE L ZGEIEZORO TEH D FHA.

Example
>>> i = Element (value=[1,2], name='i")
>>> x = Variable (index=i, name='x")

>>> x.ub
x[1].ub=inf

x[2] .ub=inf

>>> x[2] <=1
(x[2]1<=1) :
-xX[2]>=-

>>> x.ub
x[1].ub=inf

x[2] .ub=1

>>> x.type = bin
>>> x.ub

x[1] .ub=inf

x[2] .ub=1

>>> z = BinaryVariable (index=i, name='z")

>>> z.ub

Z[1] .ub=1
2[2] .ub=1
S&:

pysimple.Variable.type, pysimple.Variable.lb
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val

ZHOBEMEEZTEETY. EIFEIME, EORA, RERHZERShET.

Example

>>> p = Problem(silent=True)

>>> i = Element (value=[1,2])

>>> x = Variable (index=i, init=2, 1lb=1, name='x")
>>> x.val

x[1].val=2

x[2].val=2

>>> x[2].val

2

>>> x[2] = 3

>>> x.val

x[1].val=2

x[2].val=3

>>> p += Sum(x[i])

>>> p.solve ()

1

>>> x.val
x[1].val=1.0000000002083331
x[2].val=1.0000000002083331

SE:
pysimple.Variable.init
class pysimple.IntegerVariable (name=None, index=None, init=0, Ib=float(’-inf’),
ub=float(’inf’))
BRER & £T 2 Z ATT. Variable(type=int, ..) L5l TT. type F—7— RliIdb b FHA.

class pysimple.BinaryVariable (name=None, index=None, init=0, [b=0, ub=1)
0-1 BHEK %KY 2 5 ATT. Variable(type=bin, ..) L%l TT. type F—7—FiZH b THA.

class pysimple.expression.Expression

XeR$TI7IATY.

__getitem__ (key)
key (25 )i U 725 @ Expression Z3E LU £7.

INT A—% key (element-1ike ortuple of them) —
RYE
RYEDE  Expression

Raises KeyError —key B’¥ —IZHFHEL BWEGH
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Example
>>> I = Set(value=[1,2]); i Element (set=I, name='i')
>>> J = Set(value=[3,4]); j = Element (set=J, name='7")
>>> x = Variable (index=(i,]j), init={ij: sum(ij) for ij in IxJ}, name='x')
>>> e = x[i,3] + 1
>>> e[i, j].val
(x[i,31+1) [1,3].val=h
(x[1,31+1) [1,4].val=6
(x[1,31+1) [2,3].val=6
(x[1i,31+1) [2,4].val=T7
>>> e[i,3].val
(x[1,31+1) [1,3].val=5
(x[1,31+1)[2,3].val=6
>>> e[2,3].val
6
>>> 1j = Element (value=[(1,3), (1,4), (2,3)], name="'1ij")
>>> e[ij].val
(x[1,31+1)[1,3].val=5
(x[i,31+1) [1,4].val=6
(x[1,73]1+1)[2,3].val=6
>>> e[1,5].val
KeyError: (1, 5)
__diter_ ()

iter(self) 2R L £9.

RY{E

RYEDE iterator
Example
>>> 1 = Element (value=[1,2])
>>> x = Variable (index=1i)
>>> x1 = x[1] + 1
>>> for _i in x1:

print (_1i)

(1,)
(2,)
>>> 1j = Element (value=[(1,3), (1,4), (2,3)1])
>>> y = Variable (index=13j)
>>> yl = y[1ij] + 1

>>> for _ij in yl:

print (_1i7)

ROR=TTTHi <)
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ER: OticBb ST, HIFEICX TV E LU TRINDZEICEELTLEI W,

init

KOWHIMEZ R TEIETT. HIIMRINDLE - EBOMEOEH ITHEHL £7.

Example

>>> = Problem(silent=True)

>>> i = Element (value=[1,2], name='i")

>>> x = Variable (index=i, init=2, 1lb=1, name='x")
>>> x1 = x[1i] + 1

>>> x1.init

>>>

>>>

>>>
1

>>>

>>>
1

>>>

(x[1]1+1) [1].init=3
(x[1]1+1) [2].init=3

x[2] =3

x1.init

(x[1]1+1) [1].init=3
(x[1]1+1) [2].init=4

>>> p += Sum(x1[1])

p.solve ()

x1l.init

(x[1]1+1) [1].init=3
(x[1]1+1) [2] .init=4

p.solve ()

x1.init

(x[1]+1) [1] .init=2
(x[1]+1) [2] .init=2

.000000000208333
.000000000208333

B%&:

pysimple.expression.Expression.val

name

name BYETT. HIFRAIZLOEETEET.

val

ADBEMEZ R TEIETT. (HITMRS N ZMOMEDORF I HETH L 7.

5.1.
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Example

>>> = Problem(silent=True)

>>> i = Element (value=[1,2], name='i")

>>> x = Variable (index=i, init=2, 1lb=1, name='x")
>>> x1 = x[1] + 1

>>> x1.val

(x[1]+1) [1].val=3
(x[1]+1) [2] .val=3

>>> x[2] = 3

>>> xl.val

(x[1]+1) [1].val=3
(x[1]+1) [2] .val=4

>>> p += Sum(x1[1i])

>>> p.solve()

1

>>> x1.val
(x[1]+1)[1].val=2.000000000208333
(x[1]1+1) [2].val=2.000000000208333

SE:

pysimple.expression.Expression.init

5.1.5 HI#=X

class pysimple.constraint.Constraint

H#Rze &S 2 7 2TT.

__getitem _ (key)

key 12 U 72 %5 @ Constraint %K L £ 7.

NS A—% key(element—1ike ortuple of them) —

RYfE

RYIEDE  Constraint

Raises KeyError —key 23 F —IZFE LR WEGE

Example
>>> I = Set(value=[1,2]); 1 = Element (set=I, name='i")
>>> J = Set (value=[3,4]); Jj = Element (set=J, name='j")

>>> x = Variable (index=(1i,]J), init={ij:

>>> cons = x[i,3] >= 1

sum(i7j)

for ij in I+J}, name='x")

ROR—UiTEi)
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>>> cons[i, ]
(x[1,3]>=1):
x[1,3]>=1
x[1,4]>=1
x[2,3]>=1
x[2,4]>=1
>>> cons[i, 3]
(x[1,3]>=1):
x[1,3]>=1
x[2,3]>=1
>>> cons|[2, 3]
(x[1i,3]>=1):
x[2,3]>=1
>>> ij = Element (value=[(1,3),
>>> cons[i7]

(x[1,3]>=1):

x[1,3]>=1

x[1,41>=1

x[2,3]>=1

>>> cons|[1,5]

KeyError: (1, 5)

(1,4),

(2,3)], name="ij")

__iter_ ()

iter(self) Z3& U £ 7.
RY{&E

RBYWIEDHE iterator

Example

>>> 1 = Element (value=[1,2])

>>> x = Variable (index=1)
<=1

for _i in consl:

>>> consl = x[1]

>>>
print (_1)

(1,)

(2,)

>>> ij = Element (value=[(1,3),

Variable (index=1i7)

ylij] <=1

for _ij in cons2:

>>> y =

>>> cons2 =
>>>

print (_ij)

(1,4),

(2,3)1)

RDOR=T1HKi <)
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(2, 3)

ER: OticBb ST, HIFEICX TV E LU TRINDZEICEELTLEI W,

dual

HIFI R DB LR 2 KT JEIET Y. HIEKRERICERINET. A7V =7 MERKOfEIX None

<.

name

name BYETT. HIFRAIZLOVEETEET.

violation

HH A DEEEZ RS EIETY. WAOBEMEIZN U TEEI T, AERHR & EXHH0EET

B, PAFDPHGILET.

e (X1 <=2 2).violation = & 1.val - X 2.val

o (X 1>= 3 2).violation = 7 2.val - 3\ 1.val

e (A 1 ==K 2).violation = abs(z\ 1.val - &\ 2.val)

EIIRER X N B 228 - EBOMED B I HES L X7

Example

>>> i = Element (value=[1,2], name='i")

>>> x = Variable (index=i, init=2, name='x")
>>> (x[1] <= 5).violation

(x[1]1<=5)[1] .violation=-3
(x[1]1<=5) [2] .violation=-3

>>> y = Variable (index=1i, init=9, name='y'")
>>> (y[i] <= 5).violation
(y[1i1<=5)[1].violation=4

(y[11<=5) [2].violation=4

>>> z = Variable (index=1i, init=2, name='z")
>>> (z[1i] == 5).violation
(z[1i]==5)[1l].violation=3
(z[1]==5)[2].violation=3

>>> w = Variable (index=1i, init=9, name='w'")
>>> (w[i] == 5).violation
(w[i]==5)[1l].violation=4
(w[i]==5)[2].violation=4
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5-1-6 Fﬂﬁ%y 2-7093 y
class pysimple.Problem (name=None, type=min, silent=False, subprocess=False, solfile=None)
Mgz &Rd 277 ATY.
T AX=%

e name (string) - B ULEGBERZZ IAKIIRVET. ATV VOERBIZEETE
7.

e type (min or max)— fAAAEBD min, max 2EL 3. ThENHKEED RN
b, mAbEZE®RL £9.

* silent (bool) — KR OKMIGER 2 WL NITH I T B 2HE L £9. False: 7732,
True: 17 U780

* subprocess (bool) - KfEZER 7O AL UTH I 02U £ . False: — 70 AT

P

1795, True: Bl 702 A TITFS
* solfile (None or bool or string)—fR7 7 A NVOHEIZEFIMEULET.
— None or False: Hi3U %2\,
— True: £33 5%. 7 7 A )V£I& Problem.name + *.sol” &7 D 9.

— string: BT 5. 771Gl solfile + >.sol” &7 D £,

ERR: Sl#isolfile TV 7 A VA ZIBET DHE M N2AL, HHESZALOWTNTHIRET S Z AT
XF9. £/, UTDFEIT solfile DHITIZRIL £9°7%, Variable.val %5 Gl HAEROIGIXAIEETT.

e Iy ANZBELTHHTERVWXF (*?"<>)DBEENTWVWRGE
e HAHDT 7 ANDT TIZFMEL, EEZOHFALRVEGE

o T7AINVAT LAIZERERENLVIGE

5%&:
pysimple.Problem.solve

__delitem__ (key)
del problem.constraints[key] & i T9.
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Example

>>> p = Problem()

>>> x = Variable (name="x")
>>> y = Variable (name="'y")
>>> p +t= x >=1

>>> p +=y >= 2, '&#HK 2
>>> p

Problem (name='Problem', type=min,
—solfile=None) :

[constraints]

(x>=1) :

x>=1

Hl#9=X 2

y>=2

[objective]

None

>>> del p[' (x>=1)"]

>>> del p[' #HIR 2]
>>> p

Problem (name='Problem', type=min,
—solfile=None) :

[constraints]

[objective]

None

silent=False,

silent=False,

subprocess=False,

subprocess=False,

__getitem__ (key)
problem.constraints[key] & Zli T3 .

Example

>>> p = Problem()

>>> x = Variable (name="'x")
>>> y = Variable (name="'y")
>>> p += x >= 1

>>> p +=y >= 2, ' #HHRK 2"
>>> p

Problem (name='Problem', type=min,
—solfile=None) :

[constraints]

(x>=1) :

x>=1

#l#= 2
y>=2

silent=False,

subprocess=False,

RDR=I1T5 )
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[objective]

None

>>> p[' (x>=1)"']
(x>=1) :

x>=1

>>> p[' HIKH 2]
Hl#9=X 2

y>=2

__diadd__ (cons)
PRI HABREC - fR N2 30E U £ ¢, THIE += 2480 - [, HIBE®H] CHWESz&EL, THE
+= MR [ BRI RA]) WA ZEML £9. HRBEBIZIZRFED Ko T TidwiFEtA. HXHE
BEERROE T2 I L IEH TEERAD, ~HRMTDOI L THRETEL LRV ET. AHD
R EZBINT HZ L IFTEERA.

Raises
* SimpleError — objective can only be assigned once

e SimpleError —override constraint {}

ER: HIBEEA - #HAA 2 5 A GABEIERAS D 3. $4b5, A - HHAD name &S
BHEINET.

Example

>>> p = Problem(silent=True)

>>> i = Element (value=[1,2], name='i")
>>> x = Variable (index=i, lb=1, name='x")
>>> p += Sum(x[1]), 'H#IAL"

>>> p += x[1] >= 1

>>> p += x[2] >= 2, '#KX 2"

>>> p

Problem(name='Problem', type=min, silent=True, subprocess=False,
—solfile=None) :

[constraints]

(x[1]1>=1):

x[1]>=1

Hl#I= 2

x[2]>=2

RDOR=T1Hi <)
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[objective]
MOZX M
x[11+x[2]

>>> p += Sum(x[i])
pysimple.error.SimpleError: objective can only be assigned once
>>> p += x[1] >=1

pysimple.error.SimpleError: override constraint '(x[1]>=1)"'

>>> p.solve()

1

>>> p += Sum(x[1])

BE:
pysimple.Problem.objective (), pysimple.Problem.constraints ()

constraints
MEOHNRN 2RI EETT. THE+= R [ A4 ceamEhEd. ERITHIR4%2 ¥ —,
HIHIR % & 9% OrderedDict TT .

Example

>>> p = Problem()

>>> x = Variable (name='"x")
>>> y = Variable (name="'y")

>>> for cons in p.constraints.values():

cons

>>> p += x >= 1
>>> for cons in p.constraints.values():

cons

(x>=1) :

x>=1

>>> p t=y >= 2

>>> for cons in p.constraints.values():

cons

(x>=1) :
x>=1
(y>=2):
y>=2

5%

pysimple.Problem.__iadd
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has_solution () — bool
[EHTD Problem.solve() TAEHRAFREINTWANE I »EEL £3. EEHRIIAMETCHHAL TV
BDEHD val BENSBIRTHZ N TEET.

RYME RBBEIEEHRPBESNTVWIHAEIZE, T TRWEGEIHRZEREL T,

RYMEOE bool

SEFR: problem.status DAY NuoptStatus. INFEASIBLE, NuoptStatus.ERROR D54 T % fiffE AN E
INTVREAEDH D £TD, ZhoDGEEIXETRIRERMAREINTVET.

SE:

pysimple.Problem.solve(), pysimple.Problem.status (), pysimple.
NuoptStatus (), pysimple.Variable.val ()

is_feasible () — bool
[EHTD Problem.solve() TERATAIHEMN K E o 2 hE I %KL £T.

RUME EITARMARE-LLGEICEEZRLUEY. ETARMAIRE > TWAWE&IRREIRL
ESC

RYEDE bool

SEFR: problem.status % NuoptStatus.OPTIMAL & 7z I% NuoptStatus. FEASIBLE D& ICE %KL £
. AKXV Y FORDEFEDE G, AREBETHEHAL TWA D val BHED» 52T E 2 MEHRITE
THHETY .

SE:

pysimple.Problem.solve (), pysimple.Problem.status (), pysimple.
NuoptStatus (), pysimple.Variable.val ()

is_infeasible () — bool
[EHT®D Problem.solve() THRATAIREMNTFAE LRV BT SN2 > 1 2B UET.

RUME RIFERDOFETTRMMPIAEL LW EHIBT I NG EICH, £ 5 TRWGEIZRERLET.

RYEDE  bool

SE#R: problem.status 7% NuoptStatus.INFEASIBLE D& ICEA2K LU ET. KAV Y FORDVENE
(CEITHBEMDELE L 72\ E) T, 7D, problem.has_solution() & EDH &L, AMETHALTWS
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ZRD val JBVEITIZFET AR R REIRABE ST N TVWE .

5&:

pysimple.Problem.solve (), pysimple.Problem.status(), pysimple.Problem.

has _solution(),pysimple.NuoptStatus (), pysimple.Variable.val ()

name

name BYETY. HIFRAIZLVEETEET.

objective

FMIRED HB e RS EMET Y. T += 2% - X[ HWBEEH] TRESNE . @H, HIBEK
EEBERETHILETEEEAD, ~HRMBIDZILTHRETEDLIIIRVET. ATV b

A RO IZ None T

Example

>>> p = Problem(silent=True)

>>> i = Element (value=[1,2], name='i")

>>> x = Variable (index=i, 1lb=1, init=2, name='x")
>>> x.val

x[1].val=2

x[2].val=2

>>> p.objective # None

>>> p += Sum(x[1])

>>> p.objective.val

4

>>> p += x[2]
pysimple.error.SimpleError: objective can only be assigned once
>>> p.solve()

1

>>> x.val
x[1].val=1.0000000002083331
x[2].val=1.0000000002083331
>>> p.objective.val
2.0000000004166663

>>> p += x[2]

S&:
pysimple.Problem.__iadd _

options

KR DA 7> 3 v ERFIET 2EM T, L /EiX help(problem.options) * dir(problem.options) T,

TE U X help(Options) #* help(Options.Branch) THEFR L TL 72 &\,

5%&:
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pysimple.options.ProblemOptions, pysimple.Options

result

KRt O KGR %E £ T EIETY. I help(problem.result) THEFE L TL 2\,
54
pysimple.problem.Result

solve (silent=False, subprocess=False, solfile=None) — NuoptStatus
KEEITNET. 5IEDOFEM I Problem D #JHA{LIF help(Problem.__init__) THEIR L T ZX W, 5l
IHIMEIRHZBRE U I S vk 3. AR L 2854, WIUHEROMEAHEH I kT,

Raises
* RuntimeError —error loading pysimple[64].dll
* RuntimeError - kernel of Numerical Optimizer is terminated abnormally
* NuoptError —internal error in Numerical Optimizer

* SimpleError —infeasible bound for variable {} ( defining infeasible bound [{} <= * <= {}]

)
* SimpleError —neither valid objective nor constraint in this model
e SimpleError —no variable in this model
RY{E

NuoptStatus — SRIEHED AT — X X TY.

RY1E AT—8 2R

NuoptStatus.OPTIMAL REMPRED EFUL

NuoptStatus. FEASIBLE FEITAIREfRRED UL
NuoptStatus.INFEASIBLE | 7 ARARETH B Z AL £ L7
NuoptStatus. ERROR ERMMDAT =R AR E L

RYEDOE int

SEFR: NuoptStatus. ERROR D541, Problem.result.errorCode 72 5l T 5 —HF 52 ETHZ &
MTEET. F£7z, Problem.result.errorMessage (ZHHE /LD A —F IV MEDIT T — A v 2 — IUDFRES
NTWAHLENHD £7.
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pysimple.Problem(), pysimple.Problem.status (), pysimple.Problem.
result (), pysimple.problem.Result.errorCode (), pysimple.problem.Result.
errorMessage (), pysimple.NuoptStatus ()

status
A RTD Problem.solve() DfER %2 ERTIEMETT.

 NuoptStatus INITIAL : kfi#% L7z Z & W2 &2 RLUTWET.
* NuoptStatus.OPTIMAL : BN RSN/ Z L 2R UL TWET.
* NuoptStatus.FEASIBLE : 7 HBEMEDVF SN/ 2R L TWET.
* NuoptStatus.INFEASIBLE : 4T AJBEMRDMFEAE L 2D o 7z L HIE S N2 Z L 2R LTV .
» NuoptStatus ERROR : T5 —2 725722 2% RLTWVWET.
BE:
pysimple.NuoptStatus, pysimple.Problem.solve

class pysimple.options.ProblemOptions

KRGO A T a v e KT 7 ITATY.
BE:
pysimple.Problem.options, pysimple.Options

_dir ()
FATvarv—EBERRLET.
branchCut

BAShLYBRTFHOBDOH L. (DRBEESM) fE: [0, 1,2]

branchCutoff
Y0 . (FEBREEEM) ff: float

branchDiving
ta—Y A7« 27 A% —F Diving DHE. (DHEREEHA) 48: [0, 1,2,3,-1]

branchFeasPump
v a—Y A5 1 2 AY—F PFeasibility Pump OBEE. (HDFBREEEM) fE: [0, 1, -1]

branchGapTolerance
EFFUEDF vy TORIE Gl ETHE). fE: float (0 BAE)

branchMaxMemory
DEIREED A €V FMAHE LR (MB), RO FJIAIGEAE VIZLHHIR (REDEA, MB). fi: int
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branchMaxNode

PR ERR. (0 BRERSA) fH: int (0 BLE)

branchMaxSolutionCount

BRI BB, (D BRETRSA) fA: int (1 BA L)

branchNodeSelect
J— RER, (SBREEER) #: (1,2, -1]

branchPresolve

BT DE A, (D BREIREA) fE: [0, 1]

branchRelativeGapTolerance
ERFUMEDF v v TORIME. (FHXHETHAE) f: float (0 BAL)

branchRens

ta—YRATFq v Y —Frens DEAN. (DHREEEH) 18: [0, 1,-1]

branchRins
ta—YRATFq v 7Y —Frins DEA. (DREEEA) 1E: [0, 1, -1]

branchUseWcsp
La—YAT v IV —F wesp X7 Y —FDOEA, (SHIREEEM) {E: [False, True]

branchWecspMaxIteration

DIEREE PN SHEHI NS wesp X TV —F ORAKEREL. {H: int

branchWespMaxTime

DIEREE N S A I NS wesp X 7V —F OBRAKERRERH. {f: int

epmRho
FITRAREMERF VT 1. UhAESA) fd: float (0 & H KE W)

higherCrossover

BUKEAD 7 0 A4 — "=, (@IRNGEEM) fE: [False, True]

kktEps
KKT &AM 02 RS, fH: float (0 & KE W)

maxIteration

BRAMAERE. (FRIR) fl: int (0 KD KEW)

maxTime

FRERRE BB (R, (D BRAER) ff: int (0 BAE)

method

KTV TV XL DM, ff: [auto’, 'lipm’, ’lepm’, ’line’, ’higher’, ’tipm’, 'tepm’, ’trust’, ’bfgs’,

’simplex’, *dual_simplex’, "asqp’, "lsqp’, “tsqp’, "slpsqp’]

5.1.
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scaling
A —1) v 7 OFEME. {E: [off’, "'minmax’, cr’, *on’]

simplexDualTolerance

RO 2R D EAT AT geMEFIEBE.  (BRARIRSHE) ff: float (0 BAL)

simplexPrimalTolerance

ERBOETAREMEHIEREME. (BIAKE) fH: float (0 BA L)

class pysimple.Options
VIVNRDNRFTA—REFZET 2720D2 5 ATY. T 74/ MElk Numerical Optimizer SIMPLE ¥ =27
VD TI55 "7 A =2 -5 | 2Z2RLUTLEI WV,

B&E:
pysimple.Problem.options, pysimple.options.ProblemOptions

class Branch

DHREED NG A —REHERT 7T ATY.
CUT_AGGRESSIVE = 2

CUT_OFF = 0

CUT ON = 1
DIVING_AGGRESSIVE = 2
DIVING_AUTO = -1

DIVING_OFF = 0

DIVING_ON = 1
DIVING_SUPERAGGRESSIVE = 3
FEASPUMP_AUTO = -1
FEASPUMP_OFF = 0
FEASPUMP_ON = 1
NODESELECT_AUTO = -1
NODESELECT BESTDEPTH = 1
NODESELECT_BESTESTIMATE = 2
PRESOLVE_OFF = 0

PRESOLVE_ON = 1

118 BEEAPI FFaxXxyhk


http://www.msi.co.jp/nuopt/docs/v21/manual/html/15-05-00.html

PySIMPLE Documentation, ') ') —X 1.0.1

RENS_AUTO = -1

RENS_OFF = 0

RENS ON = 1

RINS_AUTO = -1

RINS_OFF = 0

RINS_ ON = 1

class pysimple.NuoptStatus

VA DEFRDIREEZEZLTWDE Y T ATY.
&

pysimple.Problem.solve

ERROR = 4

FEASIBLE = 2

INFEASIBLE = 3

INITIAL

]
o

OPTIMAL

1]
=

WITHOUT SOLUTION = 0

WITH_SOLUTION = 1

class pysimple.problem.Result

RIFRDORIFHRE RS 7 5 ATY.

consInfeasibility

D FAT A T REME.

elapseTime
FHALIRFA]. Numerical Optimizer @ 77 — 3 VN ERGHEALEIE 27> TWAIRHETY. B TT.

errorCode
Numerical Optimizer D =5 — 31— N, FEENPFOSNZHBEFX0HPREILTVEST. T7—3—F
I% Numerical Optimizer SIMPLE ¥ = 2 7 )L ® [ A.2.1 Numerical Optimizer O T 5 —/%& | 2Z2H L
TL7ZIW.

errorMessage
T 7 —Aw+¥—. Numerical Optimizer 2T 7 — & R > 72 BEIL, TS TEITI—AvEe—Y
NREINTVET.

5.1.

772 119


http://www.msi.co.jp/nuopt/docs/v21/manual/html/0A-02-01.html

PySIMPLE Documentation, ') ') —X 1.0.1

factCount
FHINREDER. 7N TV XL UTHREZEIRUZROARREZRL £7.

fevals

HIR R DOFHMEE. T T) XL UTHREZ BIRLZROARKEZR D £,

infeasibility
FATARTEENE. AT =V V7270 TVWAGARAT—VERLUCEHAELUMEIZZRD £7.

iters

RAERE. 7NT) XL UTHAEZERL 2RO AE®REZ RS £7.

nfunc

HRIR & BB O, BNBEBIINT 1 THE7-0, THIHRNO +1] R EIHTVWET.

nvars

ERDOE.

optValue
HIBIEDfE. BolfgDGaIdsudEfEe 2 £7.

residual
KTT &F0ARREE V. #EAHRoRE/IMROARKZ L 7.

tolerance
RIEE LG UTEBRIZEDEDFhNzD, 7 T) Xb e UTHRERERU 2RO A ERZ R
HLET.

varInfeasibility

R DFATA A HEME.

5.2 B

B Z R B CIREI B F— Y7 — FEI 2 AVWAZ LI TEEHA.

5.2.1 FHE#H
pysimple.Condition (elm, cond)
X% £K9 Cond Bl & 45k 2 TT.
INSA—=%4
* elm(element-1ike or tuple of them) — Element D% % 5 % £9 .

e cond(Cond or tuple of them)-&MRDI %252 %7.
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SERR: 1122 % (1<i) & (i<3) @ & > 72872554 1 Condition %% W2 < THREVEEA.

Example

>>> i = Element (value=[1,2,3], name='i")
>>> Condition((i, i), i!=2)
((i,1), (i!=2))[i,i] in [(1, 1), (3, 3)]

>>> Condition (i, (1<i, 1<3))

(i, ((i>1),(1<3))) [1] in [2]
>>> i3 = Element (value=[(1,3), (1,4), (2,3)], name='ij")
>>> Condition(ij, 17j(1)!=4)

(13, (13(1)!=4))[1]] in [(1, 3), (2, 3)]

S5E:

pysimple.condition.Cond (), pysimple.condition.Cond.__and__ ()

5.2.2 HAREAH

pysimple.Printf (format_string, *args, **kwds)

FREE T 2 LTI 5B T . Python D EFRIEE TN D RIZIMA T, PySIMPLE @
ATV MIHIELTWET.

INTGRA—4

* format_string(string)-EFAEEET EXFFITY. GEIE 1558 CFF O Lk
EHELUTLEI V.

e xargs-— F¥—U— N UJIETT.

e xxkwds—-F—"V—RFKHOFETT.

Example

>>> i = Element (value=[1,2], name='1i")

>>> a = Parameter (index=1i, value={1l: 10, 2: 20}, name='a')

>>> Printf (' [{}] = ', a.name, i, ali])

al[l] = 10

al[2] = 20

P [x]1 = [1]

>>> Printf (' [ 1 = ', 1, name=a.name, value=al[il])
al[l] = 10

(RDORX—=T1Z5i <)
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FDR— T 5 D)

al[2] = 20

J[*] = [i]

>>> x = Variable (index=i, name='x")

>>> Printf (' : ({}=) >= ', x[i]l>=alil, x[1], x[i]l.val, alil)

x[1]>=10: (x[1]=)0 >= 10
x[2]>=20: (x[2]=)0 >= 20
P [x] = [1]

&E:
pysimple.Fprintf ()

pysimple.Fprintf (file_like, format_string, *args, **kwds)
HEREEXTSN%E T 7 A VIZH T 2B8TT. Python OFERIFE XTI O EITNMA T, PySIMPLE ©
ATVl MZHIGLTWET.

NS A—4

o file like (file-like)— 77 A)NA TV x2 b, sysstdout 2 EDH N2 ET 54
7Yz hTY.

* format_string(string)-FAEEET EXFFITY. GEIE TH5E ST O S
ESIRLUTLZIW.

* xargs— ¥—7—RNRLUBHTT.

e xxkwds - F—"U—FNbHOF[HTT.

Example

>>> import sys

>>> i = Element (value=[1,2], name='i")

>>> a = Parameter (index=1i, value={1: 10, 2: 20}, name='a')
>>> Fprintf (sys.stdout, ' [ ] = ', a.name, i, ali])
all] = 10

al2] = 20

>>> Fprintf (sys.stdout, ' [ ] = ', 1, name=a.name, avalue=al[i])
al[l] = 10

al2] = 20

5E:

pysimple.Printf ()
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5.2.3 HFEAK
pysimple. func.Sum (obj, idx=None)
obj D#iPH idx ETOMEFHELAATY 27 bEBRLET.
INSA—=%

* obj(operable-type)- MZHETIH{DA TV =7 MTTH.

e idx (None or element—1ike or tuple of them) — M % FH T2 TT. AW I NGE,
obj DITRTOHPFIZDOWTOMEZFHELE9. MU Element Z#HEEEDZ2 I LIETE X

HA.

RY1{E obj % Variable, Expression D54 1% Expression %, TN THRFDIEZD5E

, BoBWESIX data-type ZRUET.
RYUMEDE data-type or Parameter or Expression

Raises VvalueError - duplicate Element in range of {}

| Parameter

SEFRR: obj X idx DIRTFHIPANZEESDOLEIX0 2K L £T. idx BEX TIVOHE L ob) L&zt 7Y =

J hEERUET.

Hr T

>>> I = Set(value=[1,2]); i = Element (set=I, name='i")

>>> J = Set (value='XY'"'); J = Element (set=J, name=']")

>>> a = Parameter (index=(1i,Jj), value={(ii, 3jj): 1i+x10+J.index(jj) for 1ii, Jj in_

—~I+J}, name='a')

>>> a

all, 'x'"]

all,'y']=11

a[2,‘X ]

afz 1

>>> Sum(ali, j], 1)

Sum(afli,jl, 1) ['X"']=30

Sum(afli,jl, 1)['Y']=32

>>> Sum(ali, jl, j)

Sum(afi,jl, 3J)I[1l1=

Sum(afli,jl, 3J)I[2]=

>>> Sum(ali, 31, (i,3))

62

>>> Sum(ali, j])

62

>>> x = Variable (index=(i, j), name='x")

ROR=I1TH )
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(HI D=V 5 D E)

>>> Sum(x[i, 3], 1)

Sum(x[i,3], 1):
x[1,'X"]+x[2, 'X"]
x[1,'Y"]+x[2,'Y"]
>>> Sum ( X[l,j] 3)
Sum(x[i, 3], J):

x[1,"X"]4+x[1,'Y"]

x[2,'X"]+x[2,'Y"]

>>> sum(x[i, 3], (i,7))

Sum (x[1, 31, (i,73)):
x[1,"X"]+x[1,'Y'"]+x[2, 'X"]+x[2,'Y"]

SE:
Prod(),Min(),Max ()

pysimple. func.Prod (obj, idx=None)
obj DHifH idx FTOMEFHAE LA TV bEELET.

INTA—4
* obj(funcable-type)-BEHHATINKDOA TV 2o N TT.

e idx (None or element—1ike or tuple of them) — #& % 35 3 2 HipH < 7.

%ﬁm&ggflﬁ_ﬁim,

obj DI RTOHMPIZDVWTOREZFHEL £3. FU Element 2 @B A EHBZ I LIXTEE

TA.
RYUE HREDIKD5E1E Parameter 2, K5 RWIGAIX data-type I BLET.
RYWEDE data-type or Parameter

Raises VvalueError - duplicate Element in range of {}

SERR: obj X idx ORETFHFALEESDOEAEIT 1 2K LU ET. idx DB X FIVDEGEIL obj & E i A 7Y =

7 hNERUET.

Y7L

>>> I = Set(value=[1,2]); i = Element (set=I, name='i")

>>> J = Set(value='XY'"'); j = Element (set=J, name='7")

>>> a = Parameter (index=(1i,Jj), value={(ii, 3jj): 1iix10+J.index(jj) for ii, jJj in_

—~I+«J}, name='a')
>>> a
all,'x']=10

RDOR=T1Hi <)
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(HI D=V 5 D E)

all,'y']=11
al[2,'X']1=20
al[2,'y']=21
>>> Prod(ali,J
Prod(afi,j], 1
Prod(afi,j], 1

]
)
)
>>> Prod(ali, ]
Prod(ali, jl, 7J)
Prod(ali,Jl, 3J)
>>> Prod(ali, ]
46200

>>> Prod(ali, jl)

46200

S5E:
Sum(),Min (), Max ()

pysimple. func.Min (obj, idx=None)
obj O idx ETORIMEZGRELZAT7 Y27 M ERLUET.

NS A—4
* obj(funcable-type)-/MEEFHETEHROA TV 22 bTT.

» idx (None or element—1ike or tuple of them) — F/IME% FHH T 2 #BETT. B Nz
&, obj DI RTOHPIZOWTOR/MEZFEL £9. HU Element ZEH[EEH 2 Z & 1%
TEEHA.

RYUE HREDIKDEE1L Parameter 2, XS RWGAIX data-type I BL 7.
RYEDE data-type or Parameter
Raises

* ValueError — duplicate Element in range of {}

e ValueError — Min arg is an empty index

SERR: obj X idx DRFHIPHIDZEEAS DA X ValueError 217 £ 3. idx 282 X 7V O H A 1X obj & &l
ATV bEKRLET.
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YT

>>> T = Set(value=[1,2]); i = Element (set=I, name='i')
>>> J = Set (value='XY'); j = Element (set=J, name=']")
>>> a = Parameter (index=(1i, j), value={(ii, 3jj): 1i+10+J.index(jj) for 1ii, Jj in_
—I«J}, name='a')

>>> a

all,'x"']=10

all,'y'l=

alz,'X"']1=20

a[2,'y'l=

>>> Min(al[i,j], i)

Min(afli,3jl, 1)['X']=10

Min(ali,J], i)['Y']=11

>>> Min(ali, 1, J)

Min(ali,3jl, J)I[1l]=

Min(ali, 3], J)I[2]

>>> Min(ali, 31, (i,73))

10

>>> Min(al[i, j])

10

5%

Max (), MinOf ()

pysimple. func.Max (obj, idx=None)
obj D idx ETOBmRAMEEZFRE L ATV 27 M ERLUET.

AP I
* obj(funcable-type)-mAEEHETEINROA TV 2o bTT.

* idx (None or element—1ike or tuple of them) — X KfE% FHHE T 2 #BETT. AW NG
#, obj DT ARNTOHFAIZOVWTORKEZEFHEL 3. FHU Element % &R &H 2 Z &1
TEEHA.

RYE HRTEVED5EE Parameter %, 5 R WAL data-type ZRUET.
RYUMEDE data-type or Parameter
Raises

e ValueError — duplicate Element in range of {}

* ValueError —Max arg is an empty index

EMR: obj X idx OREFHIPINZEEA DL ValueError 2 #1797, idx 232 X TV O EE 1% obj & S fiffi
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BWATV 7 M ERLUET.

YT

>>> I = Set(value=[1,2]); i = Element (set=I, name='i")

>>> J = Set (value='XY'); J = Element (set=J, name='"]")

>>> a = Parameter (index= (i, j), value={(ii, jj): 1ii+10+J.index(jj) for 1ii, Jj in_

—~I+xJ}, name='a')
>>> a
all,'X']=10
all,'y']=11
al[2,'X']1=20
al2,'y']=21
>>> Max (ali,]
Max (al[i,J], 1
Max (al[i,J], 1
>>> Max (al[i, ]
Max(ali,Jjl, 73
Max (ali, J1, J

>>> Max (ali, ]
21

>>> Max (al[i, J])
21

» (1,3))

Min (), MaxOf ()

pysimple. func.MinOf (*args)
ATV bOEBR/MEEZEREL £F. HIZIEERD LRE —EIZRET 5 & SITERTT.

IS X—4 xargs (funcable-type)—- A7 x7 bDF. 1 DA EBKETT.

Raises ValueError —min() arg is an empty sequence

Example

>>> i = Element (value=[1,2,3], name='i")

>>> a = Parameter (index=i, value={1l: 2, 2: 3, 3: 1}, name='a')
>>> b = Parameter (index=i, wvalue={1: 3, 2: 1, 3: 2}, name='b")
>>> Printf ('i= , a= , b= ', i=1i, a=alil, b=b[il])

i=1, a=2, b=3

i=2, a=3, b=l

i=3, a=1, b=2

s Ix1 = [1]

>>> MinOf (i, ali], bl[i])

ROR—UiTEi)
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(HI D=V 5 D E)

MinOf (i, al[i], b[i])[1]=1
MinOf (i, al[i], b[il)[2]=1
MinOf (i, al[i]l, b[il)[3]=1
>>> x = Variable (index=i, name='x")

>>> x[1] <= MinOf (i, alil, bl[i])
(x[1]<=MinOf (i, ali], bli]) [1i]):
-x[1]>=-1
-x[2]>=-1
-x[3]>=-1
>>> x.ub
x[1] .ub=1
x[2] .ub=1
x[3] .ub=1

5.

Min (), MaxOf ()

pysimple. func.MaxOf (*args)

ATV VOZEREERLET. HIZIEEROTHREZ —BIZHRET 5 & IR TT.
NS X—4 xargs (funcable-type)—- A7 x7 bDF. 1 DA EBKETT.

Raises VvalueError —max() arg is an empty sequence

Example
>>> i = Element (value=[1,2,3], name='i")
>>> a = Parameter (index=i, value={1: 2, 2: 3, 3: 1}, name='a')

>>> b = Parameter (index=i, value={1: 3, 2: 1, 3: 2}, name='b")
>>> Printf ('i= , a= , b= ', i=1i, a=alil, b=b[il])

i=1, a=2, b=3

i=2, a=3, b=1

i=3, a=1, b=2

s [x1 = [1]

>>> MaxOf (i, a[il, blil])

MaxOf (i, al[i]l, b[i])[1]=3

MaxOf (i, al[i]l, b[i])[2]=3

MaxOf (i, al[i], b[i])[3]=3

>>> x = Variable (index=i, name='x")

>>> x[1] >= MaxOf (i, ali], b[i])
(x[i]>=MaxOf (i, al[i], b[i]) [i]):
x[1]>=3

x[2]>=3

x[3]>=3

>>> x.1b

x[1].1b=3

ROR—UiTEi)
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(HI D=V 5 D E)

[2].1b=3
[3].1b=3
5%

Max (), MinOf ()

pysimple.func.Ceil ()
__ceil__(obj)

INTA—%4 obj(funcable-type)—

RYIE obj» data-type D541 math.ceil(obj) DGR Z, UM DIGE I math.ceil % & TESRIZ
W L 7= Parameter %53,

RYIEDE number or Parameter

pysimple. func.Floor ()
__floor__(obj)

INTA—% obj(funcable-type)—

RY1{E obj» data-type D&t math.floor(obj) DAEER%Z, NN DIEE 1L math.floor % &K
V238 U 7= Parameter % 9.

RYME®DE number or Parameter

pysimple. func.Fabs ()
bs__(obj)

INTA—%4 obj(funcable-type) -

RYE obj » data-type D&% math.fabs(obj) DFER%E, NN DEE 1L math.fabs % & B
ZJ#E M U 7z Parameter % 3K 9.

RYIEDE number or Parameter
pysimple. func.Fmod (x,y)
pysimple. func.Exp (0bj)

INTA—% obj(funcable-type)—

RYIE obj » data-type D51 math.exp(obj) DGR Z, NN DA 1L math.exp % B ERIZ
W U 7z Parameter Z3K3.

RYMEODE number or Parameter

pysimple. func.Log (0bj)
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INT A—%4 obj(funcable-type)—

RYIE obj» data-type DIFE L mathlog(obj) DFER%E, ThIUNDHE
WM U 7z Parameter %K 7.

RYEDE number or Parameter
pysimple. func.LoglO0 (0bj)
INTA—%4 obj(funcable-type)-

RY1E obj» data-type D4 1% mathloglO(ob)) DR %, TNUNDE
ST U 7z Parameter % K9 .

RYMEDE number or Parameter
pysimple. func.Sqrt (obj)
INTGA—%4 obj(funcable-type)—

RYIE obj 2% data-type DFHE 1L math.sqrt(obj) DFER%Z, T UMD H
\Z3#H U 7= Parameter % X9,

RY{EDE number or Parameter
pysimple. func.Sin (obj)
INTA—%4 obj(funcable-type)-

RYIE obj» data-type DHE 1L math.sin(ob)) DFER %, TN DY
@ U 7= Parameter % 3K 3.

RYIEDE number or Parameter
pysimple. func.Cos (0bj)
INTA—%4 obj(funcable-type) -

RYIE obj » data-type D4 1% math.cos(obj) DFEH %, TNIUNDE
J# M L 7z Parameter % 3K 9.

RYIEDE number or Parameter
pysimple. func.Tan (0bj)
INTA—%4 obj(funcable-type)—

RYWIE obj» data-type DA math.tan(obj) DFER%Z, TSN DE
J#H L 7= Parameter % 3K 9.

RYEDE number or Parameter

I% math.log % & E 3T

%1% math.logl0 % &%

4 1¥ math.sqrt % % 3%

& 1% math.sin & K FERIZ

A 1% math.cos 2 KR

413 math.tan % & EHEI(IZ
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pysimple. func.Asin (obj)
INTA—% obj(funcable-type)—

RY{E obj? data-type DIHE L math.asin(obj) DFEEZ, ZNUNDIEGE 1L math.asin % K EHE
1238 U 7= Parameter % % 9.

RYE®DE number or Parameter
pysimple. func.Acos (0obj)
INTA—% obj(funcable-type)—

RYWIE obj » data-type D¥HE 1% math.acos(obj) DR %Z, TN DA 1E math.acos % K ERR
1238 FH U 7= Parameter % X9,

RYMEDE number or Parameter
pysimple. func.Atan (obj)
INTA—%4 obj(funcable-type)—

RY1{E obj» data-type D& L math.atan(obj) DFEE%Z, ZFNUN DA IE math.atan % & B
V238 FH U 7= Parameter %KX 9.

RYEDE number or Parameter
pysimple.func.Atan2 (0bjl, obj2)
NIA—%
* objl (funcable-type)—
e obj2 (funcable-type) -

RYWIE objl, obj2 »* data-type D4 1E math.atan2(objl, obj2) DFERZ, TNUADEE I
math.atan2 % % ZFIZ# A U 7z Parameter %K 7.

RYEDE number or Parameter
pysimple. func.Hypot (0bjl, obj2)
NIA—%
* objl (funcable-type)—
* obj2 (funcable-type)—

RYIE objl, obj2 »* data-type D ¥ & 1L mathhypot(objl, obj2) DFER%E, ZNUNDEE I
math.hypot % % ZZ 12 H U 7 Parameter 23K 3.

RYIEDE number or Parameter
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pysimple. func.Sinh (obj)
INTA—% obj(funcable-type)—

RY{E obj? data-type DAL math.sinh(obj) DFEE%Z, ZNUN DA IE math.sinh % & EHE
{23 U 7= Parameter %357,

RYMEODE number or Parameter
pysimple. func.Cosh (obj)
INTA—% obj(funcable-type)—

RY1{E obj» data-type D¥FE 1% math.cosh(obj) DiEE%E, FNLSDEEIE math.cosh & KT
1238 FH U 7= Parameter % X9,

RYE®DE number or Parameter
pysimple. func.Tanh (0bj)
INTA—%4 obj(funcable-type)—

RYIE obj ¥ data-type DA I math.tanh(obj) DR %Z, NI DOEE X math.tanh % K ER
\Z3# U 7= Parameter %3k 9.

RYMEDE number or Parameter
pysimple. func.Asinh (0bj)
INTA—% obj(funcable-type)—

RYIE obj ? data-type D&% math.asinh(obj) DFER %, T NN D4 X math.asinh % &%
(20 A U 7z Parameter 23 .

RYMEDE number or Parameter
pysimple. func.Acosh (0bj)
INTA—%4 obj(funcable-type)—

RYIE obj » data-type DHE 1% math.acosh(obj) DFEFR %, ZN A DIEE 1 math.acosh % £ %
FITHA U 72 Parameter %K.

RYMEDE number or Parameter
pysimple. func.Atanh (0bj)
INTA—%4 obj(funcable-type)—

RYUME obj? data-type DAL math.atanh(obj) DFEFR%Z, NS D LA 1L math.atanh % 25
UM U 7z Parameter %357,
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RYEDE number or Parameter
pysimple. func.Er£ (obj)
INTA—% obj(funcable-type)—

RYUE
J#@FH U 7= Parameter % 3K 7.

RYMEODOE number or Parameter

5.3 HI%

exception pysimple.SimpleError (msg)

NR—RA 27 7 A: Exception
BUEEE T Y IREOHNERT 75 ATT.
5%&:

pysimple.NuoptError

Example

obj 2% data-type D& 1E math.erf(ob)) DFER%Z, ZNLANDEE X math.erf % K ERIZ

>>> ij = Element (value=[(1,3), (1,4), (2,3)], name='ij")
>>> 19 + 1

pysimple.error.SimpleError: dim of 'Element' must be 1
>>> i = Element (value=[1,2], name='1i")

>>> x = Variable (index=1i, name='x")

>> x + 1

pysimple.error.SimpleError: need index about 'x'

>>> Sum(x[i], 1) + 1

pysimple.error.SimpleError: illegal use of Element

>>> Condition(ij, 1i>1)

pysimple.error.SimpleError: illegal use of Element

>>> p = Problem()

>>> p += x[i]

pysimple.error.SimpleError: illegal use of Element

>>> p += Sum(x[i])

>>> p += Sum(x[i])

>>> p += x[i] >= 1
>>> p += x[i] >= 1

pysimple.error.SimpleError: override constraint '(x[i]>=

pysimple.error.SimpleError: objective can only be assigned once

exception pysimple.NuoptError (msg)
NR—A27 J A: Exception

5.3. %
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Numerical Optimizer DN THRAELU HI5 %2 KT 5 A TT.

SE:

pysimple.SimpleError

54 H&
541 BIFEHE
pysimple.__pos__ (0bj) — +obj
HIHEE +oby ZIRUE 7.
RYIE obj W funcable-type D¥5f & Parameter %, ZNLMDH
RUEDE  Parameter or Expression

pysimple.__neg__ (objl) — -obj
HTEHE —objl 2L X 7.
RYIE obj » funcable-type D545 1% Parameter %, LD

RUIEDE  Parameter or Expression

5.4.2 BilTER

Set._ _sub__ (rset) — Set-rset
Set IZHEFENTrset IZEFNHWELZEL 7.

IS X —% rset (iterable)—Set ¥ set THL THRWEHA.

RY1E

RYEDE  Set

4 1d Expression #3iR U 9.

# 13 Expression ZiR U 7.

Example

>>> I = Set(value=[1,2,3,4], name='1")
>>> J = Set(value=[2,4,6,8], name='J")
>>> T - J

Set (name="' (I-J)"', value=[1l, 3])

>>> 1 - {2,4,6,8}
Set (name="' (I-{8, 2, 4, 6})"', value=[1, 3])
>> 1 - [2,4,6,8]
Set (name="' (I-[2, 4, 6, 81)"', value=[1, 3])
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Set.__mul__ (rset) — Set * rset
Set & rset DEBESZIRL T

IS X —% rset (iterable)—Set ¥ set T THRWEHA.
RY{&E

RYEDE  Ser

Example

>>> I = Set(value=[1,2], name='T1")

>>> T « T

Set (name="' (IxI)"', dim=2, value=[(1, 1), (1, 2), (2, 1), (2, 2)])

>>> I % {3,4}

Set (name="' (I*x{3, 4})', dim=2, value=[ (1, 3), (1, 4), (2, 3), (2, 4)]1)

>>> I * [3,4]

Set (name="'" (I%[3, 4])', dim=2, value=[ (1, 3), (1, 4), (2, 3), (2, 4)1)

>>> I « I = I

Set (name="'" ((I«I)*I)', dim=3, value=[(1, 1, 1), (1, 1, 2), (1, 2, 1), (1, 2, 2),.
(2, 1, 1), (2, 1, 2), (2, 2, 1), (2, 2, 2)])

Set._ _rsub__ (lset) — lset - Set
Iset IZEFNT Set IZEHEENTNVESEZRLET.

NS X —% rset (iterable)—Set ¥ set TR THRHWEHA.
RY{&E

RYIEDE Ser

Example

>>> I = Set(value=[1,2,3,4], name='1")
>>> {(2,4,6,8} - 1

Set (name="' ({8, 2, 4, 6}-I)', value=[8, 6])
>>> [2,4,6,8] - 1

Set (name='([2, 4, 6, 8]-I)"', value=[6, 8])

Set.__rmul_  (lset) — lset * Set
Iset & Set DEREEASZRLET.

NS X —% rset (iterable)—Set® set TR THRWEHA.
RY{&E

RYIEDE Ser
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Example

>>> 1 = Set (value=[1,2], name='1")

>>> (3,4} x I

Set (name="' ({3, 4}*I)', dim=2, value=[ (3, 1), (3, 2), (4, 1), (4, 2)1)
>>> [3,4] I

Set (name="' ([3, 4]1*I)', dim=2, value=[ (3, 1), (3, 2), (4, 1), (4, 2)1)

pysimple.__add__ (objl, obj2) — objl + obj2
TIH objl+obi2 KL T,

NIA—=%
* objl (operable-type) —
* ob3j2 (operable-type) —

RYIE objl 721 obj2 »* Variable, Expression D354 1 Expression %, U DIEE 1% Parameter
ZBUET.

RUEDE  Parameter or Expression

pysimple.__sub__ (0bjl, 0bj2) — objl - obj2
TIEHEA objl-obj2 KL ET.

NSA—%
* objl (operable-type) —
* ob3j2 (operable-type) —

RYIE objl 7zl obj2 »* Variable, Expression D54 1 Expression %, i UA DL E 1% Parameter
EELET.

RYEDE  Parameter or Expression

pysimple.__mul__ (0bjl,0bj2) — objl x obj2
I objlxobi2 KU ET.

NS AX—%
* obijl (operable-type) —
* obj2 (operable-type) —

ERYU{E objl F72i% obj2 #* Variable, Expression D4 1% Expression %, £ NWLAA D4 1% Parameter
IEUF9. EEERIIEE OGS, TypeError B #&IF o FE 7.

RYUMEDE  Parameter or Expression

514+ TypeError — nonlinear operand type(s) for *: {} and {}
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pysimple.__mod__ (0bjl, 0bj2) — objl % obj2
TIHHE objl%obi2 AR UL E T

AP S
* objl (funcable-type) —
* obj2 (funcable-type) —
RYE BEEFEIIEREOY A, TypeEmor B & IF 5 E 7.
RUEDE  Parameter
514+ TypeError — nonlinear operand type(s) for %: {} and {}

pysimple.__ truediv__ (objl, 0bj2) — objl / obj2
“IHEH objl/obj2 KU £T.

NIA=%
e objl (operable-type) —

* obj2 (funcable-type) —

R Y& objl » Variable, Expression D54 1 Expression %, 1 ASD 4 1% Parameter 238 U £ 7.

HEFERVIEE OGS, TypeError 7 5N E 7.
RYUMEDE  Parameter or Expression
514+ TypeError — nonlinear operand type(s) for /: {} and {}

pysimple.__ floordiv__ (objl, 0bj2) — objl // obj2
ZIHES objl//obj2 ZBUET.

AP S
* objl (funcable-type) —
* obj2 (funcable-type) —
RYE BEEKEPIERIEOY A, TypeEmor B & IF 5 E 7.
RUEDE  Parameter
514+ TypeError — nonlinear operand type(s) for //: {} and {}

pysimple.__pow__ (0bjl,0bj2) — objl x* obj2
TIEHE objlasobj2 KL ET.

INTA—%4

* objl (funcable-type) —
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* obj2 (funcable-type) —
RYE BEEKEIIEREOE A, TypeError B % IF 5N £ 7.
RYIEDE  Parameter
f5l#+ TypeError — nonlinear operand type(s) for **: {} and {}
pysimple.__radd__ (objl, obj2)
pysimple.__rsub__ (objl, 0bj2)
pysimple.__rmul__ (objl, 0bj2)
pysimple.__rmod__ (objl, obj2)
pysimple.__rdiv__ (objl, 0bj2)
pysimple._ rtruediv__ (objl, obj2)
pysimple.__rfloordiv__ (0bjl, obj2)

pysimple.___rpow__ (objl, 0bj2)
FERRIZEZRINTVET.

5.4.3 LLEBER

pysimple._ 1t__ (objl, obj2) — objl < obj2
S objl<obj2 23 U £3. objl, obj2 23T MutablesSet DEGEITEADTLERFRE%E, objl, obj2 A°
HIZ funcable-type DBEHIIARERZ T BREPSRDIFEM4EXE, TNYUANT element-1ike &
iterable DHBIILAFD K 5 B %ZRL £7.

element-like<iterable M54, element-like.set & set(iterable), iterable<element-like D35 &, element-like.set

- set(iterable) MO L B E T HRAR L THRMECERL £7.
NSA—=%
e objl(iterableor funcable-type)—
* obj2(iterableor funcable-type)—

REY1{E objl, obj2 H4iZ MutableSet D& I bool, TNUNDEEIX Cond ZIRL £T. 7275L,
A e ERFEEEERVIGEIX bool 2EL £7.

RYMEDE  bool or Cond
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Example
>>> I = Set (value=[1,2,3,4], name='1")
>>> II = Set (value=[1,2,3,4,5], name="'I1")

>>> T < I
False

>>> T < II

True

>>> I < {1,2,3,4}

False

>>> 1 = Element (set=I, name='i")

>> i < 3

(1i<3) [1] in [1, 2]

>>> a = Parameter (index=1i, name='a')
>>> af[i] = 4 - i

>>> a

all]=3

al[2]=2

al[3]=1

al41=0

>>> i < ali]

(i<af[i]) [1] in [1]

>>> J = Set(value=[2,4,6,8], name='J")
>>> 1 < J # i.set & J

(1i<J) [i] in [2, 4]

>>> J < 1 # i.set - J

(J<i) [i] in [1, 3]

>>> i < {2,4,6,8}

(i<{8, 2, 4, 6})[1i] in [2, 4]

>> i < [2,4,6,8]

(i<[2, 4, 6, 8])I[1] in [2, 4]

pysimple.__gt__ (objl, obj2) — objl > obj2
LB objI1>0bj2 AL 3. objl, obj2 AHHEIZ Murableset DHIEIZESDAEMIEE, objl, obj2 45
H#IZ funcable-type DHEEFAER T ERNSRDIEM %, TNUINNT element-1ike &
iterable DHBIILATD X S 5 EBE LT,

=NPAN
=

element-like>iterable D15 A=l

element-like.set - set(iterable), iterable>element-like D5

& set(iterable) 2: 572 2 EE 2 BER L T HRMXEEL 7.

element-like.set

NSA—4
* objl(iterableor funcable-type)—
e obj2(iterableor funcable-type)—

RYIE objl, obj2 Az MutableSet DEH I bool, TNMNDEAIEX Cond 2K L £TF. 7272L,
M e HRF2EERVEEIE bool KLU 7.
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RYIEDE bool or Cond

Example
>>> 1 = Set (value=[1,2,3,4], name='1")
>>> II = Set (value=[1,2,3], name="'I1I1")

>>> 1 > 1
False

>>> 1 > II

True

>> 1 > {1,2,3,4}

False

>>> 1 = Element (set=I, name='i")

>> i > 3

(i>3) [1] in [4]

>>> a = Parameter (index=1i, name='a')
>>> a[i] = 4 - 1

>>> a

all]=3

al[2]=2

al[3]=1

al41=0

>>> i > ali]

(i>af[di]) [i] in [3, 4]

>>> J = Set(value=[2,4,6,8], name='J")
>> J > 1 # i.set & J

(J>1i) [i] in [2, 4]

>> 1 > J # i.set - J

(1i>J) [i] in [1, 3]

>>> i > {2,4,6,8}

(i>{8, 2, 4, 6})[i] in [1, 3]

>> i > [2,4,6,8]

(i>[2, 4, 6, 8]1)[1] in [1, 3]

pysimple.__le_  (objl, obj2) — objl <=obj2

LE#E 5L objl<=0bj2 %K L £ 3. objl, obj2 »33£iZ MutableSet D& IFEADEERBIRZ, objl, obj2 A3
12 funcable-type DGEIFIAFERN &7 T ER» 570 55X %, objl, obj2 IZ Variable, Expression
EEUELERERAZRL £7.

NSA—4
* objl(iterableor operable-type)—
e obj2(iterableor operable-type)—

RYIE objl, obj2 AL MutableSet DFE L bool, objl, obj2 B3I funcable-type DHE
I% Cond %, objl, obj2 {Z Variable, Expression % & £85I Expression 238 U £9. 72720, objl,
obj2 BT funcable-type TWINHIHRFE TR WS bool ZEL 7.
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RYMEDE bool or Cond or Constraint

Example
>>> 1 = Set (value=[1,2,3,4], name='1")
>>> II = Set (value=[1,2,3], name="'I1I1")

>>> T <=1
True

>>> T <= 11

False

>>> I <= {1,2,3,4}

True

>>> 1 = Element (set=I, name='i")

>>> i <= 3

(i<=3) [1] in [1, 2, 3]

>>> a = Parameter (index=1i, name='a')
>>> a[i] = 4 - i

>>> a

all]=3

al21=2

al[3]=1

al4]1=0

>>> i <= ali]

(i<=af[i]) [1i] in [1, 2]

>>> x = Variable (index=i, name='x")
>>> af[i] <= x[i]

(alil<=x[1]):

x[1]>=3

x[2]>=2
x[3]>=1
x[4]1>=0

pysimple.__ge__ (0bjl, 0bj2) — objl >=obj2
FLESHHE objl>=obj2 %3 L £ 7. objl, obj2 A3LIZ Mutableser OEAIXEL DM AL, objl, obj2
MIHAT funcable-type DEGEIFAFRZ 72T EIED» 5 72 % 53 %, objl, obj2 IZ Variable, Expression
EEULARHRAZRL £,

NS A—4
* objl(iterableor operable-type)—
e obj2(iterableor operable-type)—

RYIE objl, obj2 234z MutableSet D4 1% bool, objl, obj2 2342 funcable-type DBE
I% Cond %, objl, obj2 {Z Variable, Expression % & €454 1% Expression 238U £9. 72720, objl,
obj2 BT funcable-type TWINHIHRFEE R WS bool ZEL £ 7.

RYME®DE bool or Cond or Constraint
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Example
>>> I = Set (value=[1,2,3,4], name='1")
>>> II = Set (value=[1,2,3,4,5], name="'I1")

>>> 1 >=1
True

>>> T >= IT

False

>>> I >= {1,2,3,4}

True

>>> 1 = Element (set=I, name='i")

>>> i >= 3

(i>=3) [1] in [3, 4]

>>> a = Parameter (index=1i, name='a')
>>> af[i] = 4 - i

>>> a

all]=3

alz2]1=2

al[3]=1

al[4]1=0

>>> i >= ali]

(i>=af[i]) [i] in [2, 3, 4]

>>> x = Variable (index=i, name='x")
>>> ali] >= x[i]

(alil>=x[1i]):

-x[1]1>=-3
-x[2]>=-2
-x[3]>=-1
-x[41>=0

pysimple._ _eq (objl, obj2) — objl == obj2

MR objl==0bj2 %K L £9. objl, obj2 ALz Mutableset DEHIFEEDAEREFEE, objl, obj2
MHUZ funcable-type DEAHIFFERNE M- T EHEN SR 5M:30%, objl, obj2 iZ Variable, Expression
EEULARHRHAZRL £,

INTA—4
* objl(iterableor operable-type)—
e obj2(iterableor operable-type)—

RYIE objl, obj2 HHLiZ MutableSet DFE L bool, objl, obj2 B3I funcable-type DHE
I% Cond %, objl, obj2 {Z Variable, Expression % & £85I Expression 238 LU £9. 72720, objl,
obj2 B IIZ funcable-type TWINHIHRFE TR WS L bool ZEL £ 7.

RYME®DE bool or Cond or Constraint

BEEAPI FFaxXxyhk




PySIMPLE Documentation, ') ') —X 1.0.1

Example

>>> 1 = Set(value=[1,2,3,4], name='1")
>>> II = Set (value=[1,2,3], name="'I1I1")
>>> T == 1

True

>>> T == IT

False

>>> I == {1,2,3,4}

True

>>> 1 = Element (set=I, name='i")

>>> i == 3

(i==3) [1] in [3]

>>> a = Parameter (index=1i, name='a')
>>> af[i] = 4 - i

>>> a

all]=3

al[2]=2

al[3]=1

al[4]1=0

>>> 1 == af[i]

(i==aflil]) [1] in [2]

>>> x = Variable (index=i, name='x")
>>> ali] == x[1i]

(alil==x[1])

-x[1]==-3

-x[2]===-2

-x[3]==-1

-x[4]==0

pysimple._ _ne_  (objl, obj2) — objl !=obj2
LEI . objl!=0bj2 %R L £9. objl, obj2 iz MutablesSet DEGAIXEADAERFR%Z, objl, obj2
MIIZ funcable-type DGEIEFEAER 2 Mz TEEN ORI EMXERLUET.

NS A—4
* objl (MutableSet or funcable-type)—
* obj2 (MutableSet or funcable-type)—

RYIE objl, obj2 3T MutableSet D4 1% bool, objl, obj2 3T funcable-type OHE
& Cond Z3RL £9. 272U, M dbARFE2EEHRWEEIE bool ZiRLU £7.

RYMEDE bool or Cond
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Example

>>> 1 = Set(value=[1,2,3,4], name='1")
>>> II = Set (value=[1,2,3], name="'I1I1")
>> 1 !=1

False

>>> T != IT

True

>>> T != {1,2,3,4}

False

>>> 1 = Element (set=I, name='i")

>>> i =3

(1!'=3) [1] in [1, 2, 4]

>>> a = Parameter (index=1i, name='a')
>>> af[i] = 4 - i

>>> a

all]=3

al[2]=2

al[3]=1

al41=0

>>> i = afli]

(i!=afli]) [i] in [1, 3, 4]

544 v NEE

Set.__or__ (rset) — Setlrset
Set & rset DWITNPIZEEINIELEZEL T,

INTX—%4 rset (iterable)—Set ¥ set T THEHMWEHFA.

RY &

RYEDE Ser

Example

>>> I = Set (value=[1,2,3,4], name='1")
>>> J = Set (value=[2,4,6,8], name='J")
>>> I | J

Set (name="'(I11J)"', wvalue=[1, 2, 3, 4, 6, 81)

>>> I | {2,4,6,8}

Set (name="'(I|{8, 2, 4, 6})', value=[1, 2, 3, 4, 8, 6])
>> 1 | [2,4,6,8]

Set (name='(I|[2, 4, 6, 8])', value=[1l, 2, 3, 4, 6, 8])

Set._ _and__ (rset) — Set & rset
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Set & rset DM HIZEEFNIEEERLET.
INTX—%4 rset (iterable)—Set ¥ set T THLHWEHFA.
RYE

RYIEDE  Ser

Example

>>> I = Set (value=[1,2,3,4], name="'1")

>>> J = Set(value=[2,4,6,8], name='J")
>>> T & J

Set (name="' (I&J) "', value=[2, 4])

>>> I & {2,4,6,8}

Set (name="' (I&{8, 2, 4, 6})', value=[2, 4])
>> 1 & [2,4,6,8]

Set (name="' (I&[2, 4, 6, 8])', value=[2, 4])

Set._ xor__ (rset) — Set”rset

Set & rset DWITNDP—HIZFEITEENEESGE KL ET.
NS X—4 rset (iterable)—Set® set T THEHWEHA.
RYE

RYEDE Ser

Example
>>> 1 = Set (value=[1,2,3,4], name="'1")
>>> J = Set (value=[2,4,6,8], name='J")

>>> I ~ J

Set (name="' (1"J)"', value=[1, 3, 6, 8])

>> 1 ~ {2,4,6,8}

Set (name="' (I1"{8, 2, 4, 6})', value=[1, 3, 8, 6])
>> 1 ~ [2,4,6,8]

Set (name="' (1~[2, 4, 6, 81)', value=[1l, 3, 6, 8])

Set._ ror__ (lset) — lIset| Set
Iset & Set DWINNIZEITNIEELEEZERLET.

NS X—4 1set (iterable)—Set ¥ set THL THEHWEHA.
RY{E

RYIEDE Ser
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Example

>>> 1 = Set(value=[1,2,3,4], name='1")

>> {2,4,6,8} | I

Set (name="' ({8, 2, 4, 6}|I)', value=[1, 2, 3, 4, 8, 61])
>> [2,4,6,8] | I

Set (name="'([2, 4, 6, 81|I)', wvalue=[1, 2, 3, 4, 6, 81])

Set. rand__ (lset) — lset & Set
Iset & Set DM HIZEENIELEEZEL £T.

INTA—%4 1set (iterable)—Set ¥ set THL THMHVWERA.

RY1E

RYMEDE  Ser

Example

>>> I = Set (value=[1,2,3,4], name="'1")

>> {(2,4,6,8} & I

Set (name="' ({8, 2, 4, 6}&I)"', value=[2, 4])
>> [2,4,6,8] & I

Set (name="' ([2, 4, 6, 81&I)', value=[2, 4])

Set. rxor _ (lset) — lset” Set

Iset & Set DWThr—HIZETEENIHEEEZELET.

INTA—%4 1set (iterable)—Set ¥ set THL THRHVWERA.

RYUE

RYIEDE  Ser

Example

>>> I = Set (value=[1,2,3,4], name='1")

>> {2,4,6,8} ~ 1

Set (name="' ({8, 2, 4, 6}"I)', value=[1l, 3, 8, 6])
>>> [2,4,6,8] ~ I

Set (name="'([2, 4, 6, 8]1"I)', wvalue=[1, 3, 6, 8])

Cond.__or_ _ (rcond) — Cond | rcond

Cond & rcond DWW ND DM 2= T84 %2EL 7.

INT A—%4 rcond (Cond)—

146
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RY{E

RYBEDE Cond

Example
>>> i = Element (value=[1,2,3], name='i")
>>> (1<2) | (2<1)

((1<2) [ (1i>2)) [1] in [1, 3]

EIR:

o T FOBEIM ) 128D, BERMECIIFHNRZDIT2HERDHY .

Cond.__and__ (rcond) — Cond & rcond
Cond & rcond DT 5 DM % 7= 35042 R U 7.

INT A—%4 rcond (Cond)—
RY{E

RYBEODE Cond

Example

>>> i = Element (value=[1,2,3], name='i")
>>> (1<1) & (1<3)
((i>1) & (1<3)) [1] in [2]

SERR:
o B T OEEIER 1 12k, SRMIZIIFEREZ DT 2HENHD £7.

e 3D EDEM X DEA, Condition BIEZ A U 72 ALK THPF W T . Condition(, (1<i, i<5,
i1=3))

BE:

pysimple.Condition ()

5.4. ®E 147
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5.5 H&E
iterable __iter_ AV v F&¥D27 7 A TY. Python fMiAAE TId tuple, list, set, dict 72 &A%, PySIMPLE Tl
Set, Parameter, Variable EMNEL L 7.

MutableSet iR EE 2 5 A MutableSet & L T\ 52 5 AT . Python HlIAAKITIX set 72 &A%, PySIMPLE
Tl Set BMEMPFYLET.

data-type F—PfEE UCHEATE IR TT. BUET & SUFFI AL L .
element-ike wFE UTHEHTE A28 TY. Flement, ElementSlice, Cond B4 TY.
funcable-type #HFEEH IT{HHTESMTY. data-type, element—1ike, Parameter, Table BTY.

operable-type #F 7% EE N T & A58 TJ . data-type, element-like, Parameter, Table,

Variable, Expression #TY.
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6.1 [1.0.1] - 2019-06

Fixed

PYSIMPLE-104 HMBEIZ5 A TWRWEBDOWIHMENZED 5

149

— W& HWEBIZEZZZHD 5L, A TWAWESOEIRLELEFREEEZEBELE LK.

x[2].val=1.0000000002083331

>>> p = Problem()

>>> i = Element (value=[1,2], name='1i")
>>> x = Variable (index=i, lb=1, init=2, name='x")
>>> x.val

x[1].val=2

x[2].val=2

>>> p += x[2]

>>> p.solve(silent=True)

1

>>> x.val

x[1].val=2 # 2 DERIICHRBELIICLE

PYSIMPLE-117 #ipHiEEICB I B RV EDA > T v 7 AJH

FHEEICB IR VED A Ty 7 AJE%A HHRIEIZ U E U 7.

>>>

>>>

>>>

>>>

>>>

>>>

v,
v,

(1,4), (2,3)], name="1i7")

name="vy")

ij = Element (value=[ (1, 3),

i = Element (set=ij.set (0), name='i")
j = Element (set=ij.set (1), name='7j")
y = Variable (index=(i, j),

yli,3] = 10%i+]

y.val

3].val=13

4] .val=14

RDR=T1ZHi <)




PySIMPLE Documentation, ') ') —X 1.0.1

(HI D=V 5 D E)

v[2,3].val=23

v[i2,4].val=24

>>> Sum(y[13(0),3], 13(0)) .index
Index (i3 (1),3) # BAANE (3,i3(1)) o7k
>>> Sum(y[1i3(0), 31, 13(0))
Sum(y[13(0), 31, 13(0)):

yI[1,31+y([2,3]

yI1l,41+y[2,4]

y[1,3]

y[1,4]

>>> Sum(y[13(0),31, 13(0)).val
Sum(y[13(0), 3], 13(0))[3,3].val=36
Sum(y[13(0),3], 13(0))[3,4].val=38
Sum(y[13(0),3], 13(0))[4,3].val=13
Sum(y[1i3(0), 3], 13(0))[4,4].val=14

PYSIMPLE-119 #iPHBIE DOHIPHIZZEEADRE TN T W & EDIE

28)% SIMPLE &b E L7,

>>> i0 = Element (value=[], name='i0")
>>> il = Element (value=[1], name='il")
>>> y = Variable (index=(10,1il), name='y')

>>> Sum(y[1i0,11], 1i0)
Sum(y[i0,1i1], 10):

0

>>> Sum(y[i0,11], i1l)
Sum(y[i0,11], il):

# EORNRDELDICLE

>>> Sum(y[i0,i1], (i0,il1))
Sum(y[i0,1i1], (i0,i1)):

0

PYSIMPLE-125 Parameter 2 587 7 ¥ A% L 7= RD KR

DUBMLT 22 A2 GURDERRPENP USRS AEAZEBIELE LK.

>>> i = Element (value=[1,2,3], name='i")
>>> x = Variable (index=i, name='x")

>>> t = Element (value=[1,2], name='t")
>>> x[t]

X:

x[1]

x[2]

>>> x[t+1]

x[(t+1) [t]l]:

x[(t+1) [t]1][1]

RDOR=I1Z%:<)
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FDR— T 5 D)

x[(t+1) [t]][2]

>>> x[t+1]+1
(x[(£+1) [£]][t]+1):
x[2]+1

x[3]+1

>>> x[t] + x[t+1]

x[1]+x[2]
X[2]+x[3]
>>> x[t+1] + x[t]

x[1]1+x[2]
x[2]1+x[3]

(x[t]+x[(t+1) [£]][t]):

(x[(t+1) [t]] [t]+x[t]):

6.2 [1.0.0] - 2019-03-08

VY —2

6.2. [1.0.0] - 2019-03-08
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END-USER LICENSE AGREEMENT FOR NTT DATA MATHEMATICAL SYSTEMS INC. IMPORTANT
PLEASE READ THE TERMS AND CONDITIONS OF THIS LICENSE AGREEMENT CAREFULLY BEFORE
CONTINUING WITH THIS PROGRAM INSTALL: NTT DATA MATHEMATICAL SYSTEMS INC.’s End-User
License Agreement ("EULA") is a legal agreement between you (either an individual or a single entity) and NTT
DATA Mathematical Systems Inc. for the NTT DATA Mathematical Systems Inc. software product(s) which may
include associated software components, media, printed materials, and "online" or electronic documentation ("PySIM-
PLE"). By installing, copying, or otherwise using PySIMPLE, you agree to be bound by the terms of this EULA. This
license agreement represents the entire agreement concerning the program between you and NTT DATA Mathematical
Systems Inc., (referred to as "licenser"), and it supersedes any prior proposal, representation, or understanding between

the parties. If you do not agree to the terms of this EULA, do not install or use PySIMPLE.

PySIMPLE is protected by copyright laws and international copyright treaties, as well as other intellectual property
laws and treaties. The PySIMPLE is licensed, not sold.

1. GRANT OF LICENSE.

PySIMPLE is licensed as follows: (a) Installation and Use. NTT DATA Mathematical Systems Inc. grants you the right
to install and use copies of PySIMPLE on your computer running a validly licensed copy of the operating system for
which PySIMPLE was designed. (b) Backup Copies. You may also make copies of PySIMPLE as may be necessary

for backup and archival purposes.

2. DESCRIPTION OF OTHER RIGHTS AND LIMITATIONS. (a) Maintenance of Copyright Notices. You must not
remove or alter any copyright notices on any and all copies of PySIMPLE. (b) Distribution. You may not distribute
registered copies of PySIMPLE to third parties. (c) Prohibition on Reverse Engineering, Decompilation, and Disas-
sembly. You may not reverse engineer, decompile, or disassemble PySIMPLE, except and only to the extent that such
activity is expressly permitted by applicable law notwithstanding this limitation. (d) Rental. You may not rent, lease, or
lend PySIMPLE. (e) Support Services. NTT DATA Mathematical Systems Inc. may provide you with support services
related to PySIMPLE ("Support Services"). Any supplemental software code provided to you as part of the Support
Services shall be considered part of PySIMPLE and subject to the terms and conditions of this EULA. (f) Compliance
with Applicable Laws. You must comply with all applicable laws regarding use of PySIMPLE.



PySIMPLE Documentation, ') ') —X 1.0.1

3. TERMINATION Without prejudice to any other rights, NTT DATA Mathematical Systems Inc. may terminate this
EULA if you fail to comply with the terms and conditions of this EULA. In such event, you must destroy all copies of
PySIMPLE in your possession.

4. COPYRIGHT All title, including but not limited to copyrights, in and to PySIMPLE and any copies thereof are
owned by NTT DATA Mathematical Systems Inc. All title and intellectual property rights in and to the content which
may be accessed through use of PySIMPLE is the property of the respective content owner and may be protected
by applicable copyright or other intellectual property laws and treaties. This EULA grants you no rights to use such
content. All rights not expressly granted are reserved by NTT DATA Mathematical Systems Inc.

5. NO WARRANTIES NTT DATA Mathematical Systems Inc. expressly disclaims any warranty for PySIMPLE. The
PySIMPLE is provided ’As Is’ without any express or implied warranty of any kind, including but not limited to any
warranties of merchantability, noninfringement, or fitness of a particular purpose. NTT DATA Mathematical Systems
Inc. does not warrant or assume responsibility for the accuracy or completeness of any information, text, graphics, links
or other items contained within PySIMPLE. NTT DATA Mathematical Systems Inc. makes no warranties respecting
any harm that may be caused by the transmission of a computer virus, worm, time bomb, logic bomb, or other such
computer program. NTT DATA Mathematical Systems Inc. further expressly disclaims any warranty or representation

to Authorized Users or to any third party.

6. LIMITATION OF LIABILITY In no event shall NTT DATA Mathematical Systems Inc. be liable for any damages
(including, without limitation, lost profits, business interruption, or lost information) rising out of ’ Authorized Users’
use of or inability to use PySIMPLE, even if NTT DATA Mathematical Systems Inc. has been advised of the possibility
of such damages. In no event will NTT DATA Mathematical Systems Inc. be liable for loss of data or for indirect,
special, incidental, consequential (including lost profit), or other damages based in contract, tort or otherwise. NTT
DATA Mathematical Systems Inc. shall have no liability with respect to the content of PySIMPLE or any part thereof,
including but not limited to errors or omissions contained therein, libel, infringements of rights of publicity, privacy,
trademark rights, business interruption, personal injury, loss of privacy, moral rights or the disclosure of confidential

information.

NTT DATA Mathematical Systems Inc. Rengakan 1F 35 SHINANOMACHI, SHINJUKUKU, TOKYO, 160-0016
JAPAN

Copyright (c) 2019 NTT DATA Mathematical Systems Inc. All rights reserved.
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Python €2 2 —JL3&5|

P

pysimple, 134
pysimple. func, 123

S

sample.reidaishu, 78
sample.sudoku, 78
sample.tutorial, 71







3R 5|

__abs__ () (pysimple.Element D X v R), 88
__abs___ () (pysimple.Parameter D X/ v K), 91
__add___() (pysimple € a1 —)JL), 136

__and___() (pysimple.condition.Cond DX/ v R), 147
__and___ () (pysimple.Set D XY v R), 144

__bool__ () (pysimple.Parameter D * /v R), 91
__call__ () (pysimple.Element DX/ v K), 88
__call__ () (pysimple.Set DX/ v R), 82

__ceil__ () (pysimple.Element DX v K), 89
__ceil__ () (pysimple.Parameter DX/ v K), 91
__contains__ () (pysimple.Parameter D **/ v R), 92
__contains__ () (pysimple.Set DX/ v R), 83
__delitem__ () (pysimple.Problem DX/ v K), 109
__dir__ () (pysimple.options.ProblemOptions D X/ v K), 116
__eq___() (pysimple._compare.pysimple D X/ v R), 142
__float__ () (pysimple.Parameter DX/ v K), 92
__floor__ () (pysimple.Element DX/ v K), 89
__floor__ () (pysimple.Parameter ® **/ v R), 92
__floordiv__ () (pysimple E¥ a—JL), 137

__ge___ () (pysimple._compare.pysimple D X/ v R), 141
__getitem__ () (pysimple.constraint.Constraint D X/ v R), 106
__getitem__ () (pysimple.expression.Expression D X/ v R), 103
__getitem__ () (pysimple.Parameter D * ) v K), 92
__getitem__ () (pysimple.Problem ® X/ v R), 110
__getitem__ () (pysimple.Set DX/ v R), 83
__getitem__ () (pysimple.Variable D X/ v R), 97
__gt__ () (pysimple._compare.pysimple D X/ v K), 139
__dadd__ () (pysimple.Problem DX/ v K), 111
__int__ () (pysimple.Parameter DX/ v K), 93
__iter__ () (pysimple.constraint.Constraint D * /v R), 107
__iter__ () (pysimple.expression.Expression DX/ v R), 104
__iter__ () (pysimple.Parameter DX/ v K), 94
__iter__ () (pysimple.Set DX/ v R), 84

__iter__ () (pysimple.Variable D X/ v K), 98
__le_ () (pysimple._compare.pysimple D X/ v R), 140
__1t__ () (pysimple._compare.pysimple D X/ v R), 138
__mod___() (pysimple €Y 2—JV), 136

_mul__ () (pysimple ¥ 21—JL), 136

__mul__ () (pysimple.Set DA v R), 134

__ne___() (pysimple._compare.pysimple D X/ v R), 143
__neg__ () (pysimple ¥ 1—)JL), 134

__or___() (pysimple.condition.Cond D X/ v R), 146
__or__ () (pysimple.Set DX/ v R), 144

__pos___() (pysimple E> 2 —)JL), 134

__pow___() (pysimple ¥ 2 —JL), 137

__radd__ () (pysimple €Y 21 —)l), 138

__rand___ () (pysimple.Set DX/ v R), 146

__rdiv__ () (pysimple €Y 2 —)l), 138
__rfloordiv__ () (pysimple E¥ a—JL), 138
__rmod__ () (pysimple E¥ 1 —)JL), 138

__rmul__ () (pysimple ¥ a—JL), 138

__rmul__ () (pysimple.Set D X/ v R), 135

__ror__ () (pysimple.Set DAY v R), 145

__rpow__ () (pysimple €Y 21 —JL), 138

__rsub__ () (pysimple €Y 2 —)l), 138

__rsub___ () (pysimple.Set DX/ v R), 135
__rtruediv__ () (pysimple €Y a1 —JU), 138
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__rxor___ () (pysimple.Set DX v R), 146
__setitem__ () (pysimple.Parameter D X/ v R), 94
__setitem__ () (pysimple.Variable D X/ v R), 99
__sub__ () (pysimple ¥ 1—)JL), 136

__sub__ () (pysimple.Set DX v R), 134
__truediv__ () (pysimple €2 a1 —)JL), 137
__xor___ () (pysimple.Set DA v R), 145
Acos () (pysimple.func €Y 12 —Jb), 131
Acosh () (pysimple.func €Y 12 —JL), 132
Asin () (pysimplefunc €Y 2 —J), 130
Asinh () (pysimple.func €Y 12 —IV), 132
Atan () (pysimple.func €Y 1—)b), 131
Atan2 () (pysimple.func €Y 12 —JV), 131
Atanh () (pysimple.func €Y 12 —)IV), 132

BinaryVariable (pysimple @9 3 X), 103

branchCut (pysimple.options.ProblemOptions D&), 116

branchCutof f (pysimple.options.ProblemOptions DEM%), 116

branchDiving (pysimple.options.ProblemOptions D&M%), 116

branchFeasPump (pysimple.options.ProblemOptions D), 116

branchGapTolerance (pysimple.options.ProblemOptions D&
), 116

branchMaxMemory (pysimple.options.ProblemOptions D&M%),
116

branchMaxNode (pysimple.options.ProblemOptions DEM), 116

branchMaxSolutionCount (pysimple.options.ProblemOptions

DEM), 117
branchNodeSelect (pysimple.options.ProblemOptions D&M),
117

branchPresolve (pysimple.options.ProblemOptions DEM), 117
branchRelativeGapTolerance
(pysimple.options.ProblemOptions D @), 117
branchRens (pysimple.options.ProblemOptions D&), 117
branchRins (pysimple.options.ProblemOptions D&M%), 117
branchUseWcsp (pysimple.options.ProblemOptions D&M%), 117
branchWcspMaxIteration (pysimple.options.ProblemOptions

DREH), 117
branchWicspMaxTime (pysimple.options.ProblemOptions D),
117

Ceil () (pysimple.func € 2 —JL), 129

Cond (pysimple.condition D7 = ), 89

Condition () (pysimple €Y 12 —Jb), 120
consInfeasibility (pysimple.problem.Result DEMH), 119
Constraint (pysimple.constraint D9 2 X), 106
constraints (pysimple.Problem DEM), 112

Cos () (pysimple.func €2 2 —)JL), 130

Cosh () (pysimple.func € 2 —JL), 132
CUT_AGGRESSIVE (pysimple.Options.Branch D&M%), 118
CUT_OFF (pysimple.Options.Branch DEM), 118

CUT_ON (pysimple.Options.Branch &), 118

data-type, 148

DIVING_AGGRESSIVE (pysimple.Options.Branch D&E), 118
DIVING_AUTO (pysimple.Options.Branch D &), 118
DIVING_OFF (pysimple.Options.Branch D&E), 118
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DIVING_ON (pysimple.Options.Branch DBM%), 118

DIVING_SUPERAGGRESSIVE (pysimple.Options.Branch DEM),
118

dual (pysimple.constraint. Constraint D BH), 108

dual (pysimple.Variable D&M%), 100

elapseTime (pysimple.problem.Result DEM), 119
Element (pysimple D7 S ), 87

element-like, 148

ElementSlice (pysimple.element DY > X), 89
epmRho (pysimple.options. ProblemOptions D EH), 117
Erf () (pysimple.func €Y 1—)JL), 133

ERROR (pysimple.NuoptStatus DEE), 119
errorCode (pysimple.problem.Result DE), 119
errorMessage (pysimple.problem.Result @), 119
Exp () (pysimplefunc €2 1 —JV), 129

Expression (pysimple.expression D7 2 ), 103

Fabs () (pysimple.func €Y 2 —JV), 129

factCount (pysimple.problem.Result D@), 119
FEASIBLE (pysimple.NuoptStatus DEE), 119
FEASPUMP_AUTO (pysimple.Options.Branch DEE), 118
FEASPUMP_OFF (pysimple.Options.Branch D), 118
FEASPUMP_ON (pysimple.Options.Branch D &), 118
fevals (pysimple.problem.Result DEM), 120

Floor () (pysimplefunc €Y 1—JV), 129

Fmod () (pysimple.func €¥ 2 —JV), 129

Fprintf () (pysimple €Y 1—JU), 122
funcable-type, 148

get () (pysimple.Parameter D X v R), 95

has_solution () (pysimple.Problem DX/ v R), 112

higherCrossover (pysimple.options.ProblemOptions DEE),
117

Hypot () (pysimple.func €Y 2 —Jb), 131

index () (pysimple.Set D XY v R), 85
infeasibility (pysimple.problem.Result DBMY), 120
INFEASIBLE (pysimple.NuoptStatus DEM), 119

init (pysimple.expression.Expression D&1E), 105
init (pysimple.Variable DE%), 100

INITIAL (pysimple.NuoptStatus DEM), 119
IntegerVariable (pysimple D7 5 ), 103
is_feasible () (pysimple.Problem DX/ v K), 113
is_infeasible () (pysimple.Problem D X/ v K), 113
items () (pysimple.Parameter D XY v R), 95
iterable, 148

iters (pysimple.problem.Result DIEME), 120

keys () (pysimple.Parameter D * ) v R), 95
kktEps (pysimple.options. ProblemOptions D&EH), 117

1b (pysimple.Variable D&MH%), 100
Log () (pysimple.func €Y 2 —J), 129
Logl0 () (pysimple.func € 2 —JU), 130

Max () (pysimple.func €Y 1 —)JV), 126

maxIteration (pysimple.options.ProblemOptions DEM), 117
MaxOf () (pysimple.func €Y 1 —JU), 128

maxTime (pysimple.options.ProblemOptions DEM%), 117
method (pysimple.options. ProblemOptions D&M%), 117

Min () (pysimple.func €< 1 —)JV), 125

MinOf () (pysimple.func €Y 1 —)JL), 127

MutableSet, 148

name (pysimple.constraint. Constraint D BH), 108
name (pysimple.Element DEM%), 89

name (pysimple.expression.Expression D&1%), 105

name (pysimple. Parameter DEM), 95

name (pysimple.Problem DE), 114

name (pysimple.Set DBHE), 85

name (pysimple.Variable DE), 101

next () (pysimple.Set D XY v R), 86

nfunc (pysimple.problem.Result DEME), 120

NODESELECT_AUTO (pysimple.Options.Branch D&), 118

NODESELECT_BESTDEPTH (pysimple.Options.Branch D&H), 118

NODESELECT_BESTESTIMATE (pysimple.Options.Branch DEH),
118

NuoptError, 133

NuoptStatus (pysimple DV 5 X), 119

nvars (pysimple.problem.Result DEME), 120

objective (pysimple.Problem DE%), 114
objs (pysimple.Variable D&M), 101

0111 () (sample.tutorial €Y 1—JV), 71
0112 () (sample.tutorial €Y 2 —JV), 71
0113 () (sample.tutorial €Y 1 —)V), 71
0114 () (sample.tutorial €Y 12 —JV), 71
0115 () (sample.tutorial €Y 1 —JV), 71
0116 () (sample.tutorial €Y 2 —JV), 71
0117 () (sample.tutorial €Y 2 —JV), 71
operable-type, 148

OPTIMAL (pysimple.NuoptStatus DEHE), 119
Options (pysimple D7 2 X), 118
options (pysimple.Problem DEE), 114
Options.Branch (pysimple DY S ), 118
optValue (pysimple.problem.Result DEM), 120

p2010_mixture () (sample.reidaishu € 1—JL), 78
p2020_transport2 () (sample.reidaishu € 1 —)JL), 78
p2030_multiplan2 () (sample.reidaishu € 1—JV), 78
p2040_DEA () (sample.reidaishu €Y 1 —IV), 78
p2050_knapsack2 () (sample.reidaishu € 1—)JL), 78
p2060_cover2 () (sample.reidaishu € 1 —IL), 78
p2070_maxflow2 () (sample.reidaishu € 1—)JL), 78
p2080_mincost2 () (sample.reidaishu €Y 1 —JV), 78
p2090_multiflow2 () (sample.reidaishu € 1 —)JL), 78
p2100_median2 () (sample.reidaishu €< 1—JL), 78
p2110_center2 () (sample.reidaishu € 1 —JL), 78
P2120_TSP2 () (sample.reidaishu € 1 —)IL), 78
p2132_fieldassign2 () (sample.reidaishu € 1 —JL), 79
p2133_jobassignd () (sample.reidaishu € 1 —)JL), 79
p2150_FPP () (sample.reidaishu € 1 —IV), 79
Parameter (pysimple DY 2 X), 90

PRESOLVE_OFF (pysimple.Options.Branch D&), 118
PRESOLVE_ON (pysimple.Options.Branch D), 118
prev () (pysimple.Set DX/ v R), 86

Printf () (pysimple €Y 2 —Jb), 121

Problem (pysimple D7 2 X), 109

ProblemOptions (pysimple.options DY 2 X), 116

Prod () (pysimple.func € 2 —JL), 124

pysimple (E¥ a—Jb), 134

pysimple. func (E¥a—Jb), 123

RENS_AUTO (pysimple.Options.Branch DEM%), 118
RENS_OFF (pysimple.Options.Branch D&M), 119
RENS_ON (pysimple.Options.Branch D&E), 119
residual (pysimple.problem.Result DEM), 120
Result (pysimple.problem D7 2 ), 119

result (pysimple.Problem DEMH), 115
RINS_AUTO (pysimple.Options.Branch DEH), 119
RINS_OFF (pysimple.Options.Branch D&M), 119
RINS_ON (pysimple.Options.Branch D&M), 119

sample.reidaishu (E¥a—J),78
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sample.sudoku (E¥ a—Jl), 78

sample.tutorial (E¥a—J), 71

scaling (pysimple.options.ProblemOptions D@M%), 117

Set (pysimple D9 5 R), 81

set (pysimple.Element DEHE), 89

showsudoku () (sample.sudoku € 1 —)JL), 78

SimpleError, 133

simplexDualTolerance (pysimple.options.ProblemOptions D&

), 118
simplexPrimalTolerance (pysimple.options.ProblemOptions
DEH), 118

Sin () (pysimplefunc €Y 1—Jb), 130

Sinh () (pysimple.func € 1 —JU), 131
solve () (pysimple.Problem DX/ v R), 115
Sgrt () (pysimplefunc €2 1 —Jb), 130
status (pysimple.Problem DEM), 116
sudoku () (sample.sudoku € 1 —IV), 78
sum () (pysimple.func € 2 —JU), 123

Table (pysimple.table DY Z R), 96

Tan () (pysimple.func € 1 —JU), 130

Tanh () (pysimple.func €Y 2 —JU), 132
tolerance (pysimple.problem.Result DEMH), 120
type (pysimple.Variable DEM), 101

ub (pysimple.Variable D), 102

val (pysimple.expression.Expression D@M%), 105

val (pysimple.Variable DEE), 103

values () (pysimple.Parameter D X ) v R), 96

Variable (pysimple D9V 2 R), 96

varInfeasibility (pysimple.problem.Result DEM), 120
violation (pysimple.constraint.Constraint DEM), 108

WITH_SOLUTION (pysimple.NuoptStatus DEM), 119
WITHOUT_SOLUTION (pysimple.NuoptStatus DEM), 119
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