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1.1 PySIMPLE i=2\\ T

PySIMPLE (pronounced 'pie simple') {& MSIT Numerical Optimizer @ Python 1 > X 7 = — AT,

#€3k @D Numerical Optimizer fJJED € 7V > 7 5 ik SIMPLE O 3(jk% T & % 721) Python BREZIZHLD ANd Z LT
&0, Bl 5 Numerical Optimizer 2 ZFHWZ72WT WS 21— Y —[ZEMEAR L, FHZCITHHAWEEZL 32—
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
X205 b EIERIRE, —REHEEE, 7 R RIREIC R U T Numerical Optimizer ~ND#fi1 > X —7 = — A
L 7

1.2 BRI

PySIMPLE (ZA N OB CEIfEL £ 7.
*« OS
— Windows : Windows 8.1, 10(32bit, 64bit), Z 415 OS @ Server ik
— Linux : Cent OS 7.x, Cent OS 8.x, Ubuntu 18.04 LTS, Ubuntu 20.04 LTS 72 &
— macOS : Catalina(10.15), Big Sur(11.0)
* XJit Python
— Python3.7, Python3.8, Python3.9(32bit, 64bit)
* IKIEEY 22—V
- scipy (>=1.2.0)

- numpy (>=1.8.2 from scipy>=1.2.0)


http://www.msi.co.jp/nuopt/index.html
http://www.msi.co.jp/nuopt/docs/v23/manual/html/01-00-00.html
https://www.scipy.org/
https://numpy.org/
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 Numerical Optimizer : V23 OB D 7 1 &V ANERTH 5 Bl

FERERIZA T D OS (25t LT, http://www.python.org/ & X7 > 1 — N T& 5 Python3.7.9, 3.8.10,3.9.512T
FEHEL TWETH, —#KK7% Python(\WH 5 CPython) THE, EFdN—Y a R8T EEET S & Eb
nEd.

¢ Windows : Windows10(64bit)
¢ Linux : Ubuntu 20.04 LTS

¢ macOS : Catalina(10.15)

1.3 1A =)L

PySIMPLE % Z#|F\\ 7272 < (24237 - T Numerical Optimizer & Python 24 Y A b — LU TEL BEVEH D £7.
Numerical Optimizer -1 > A b —)LIZDWTIX Nt % ZEL 7230,
* http://www.msi.co.jp/nuopt/download/manual/index.html
Python D1 > A h = LIZDWTIE Fid % ZEL 23\,
* https://docs.python.org/ja/3/using/windows.html
PySIMPLE @ > A b —)VIZFIH$ % Python @ pip I THFVWET. UTF, 1 VA= OFIEIZARY £T.

PySIMPLE D > A b =)V 5%, FIF$ % Python D1 > A b —)LJE® llib\site-packages] 7 AV X—Z72 D F
T 20D, A VAP LT EA—YF—FART A NX—IIH U TEESRAAERPBEL LD T, A VA=
TERZFTT BRI, AT ANVX—IIN U TESAAERYDH L1 - —Ta /A LTI,

1. Numerical Optimizer D1 Y A M=V AF 4 Tty hT 5
Windows fkR®D PySIMPLE O > A b —)VHD 7 7 A )L iX
(Python 3.7 D&
%DVD-R%\pysimple\pysimple-1.2.1-cp3x-cp3xm-(win32lwin_amd64).whl
(Python 3.8, Python 3.9 D&
%DVD-R%\pysimple\pysimple-1.2.1-cp3x-cp3x-(win32lwin_amd64).whl

T9. %DVD-R% &1 VAN =W ATATDrY TT74NVE—%FKL, cp3x (2 ZFHIZ%4 5 Python O
N—a v %KY cp37,cp38, cp39 DWVWITNNITAD £9. F7z, win32, win_amd64 & Python D 7' v k
T A —L%EUTHD, 32bit D Python D4 1E win32, 64bit O Python D& 1% win_amd64 &7 D 9.

macOS fx. Linux fIRDOA YA M—ILAHAD 7 7 1 )VIFHI Z1E

macOS fik : pysimple-1.2.1-cp3x-cp3x-macosx_10_9_x86_64.whl

2 E1E@FLODIC


http://www.python.org/
http://www.msi.co.jp/nuopt/download/manual/index.html
https://docs.python.org/ja/3/using/windows.html
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linux i : pysimple-1.2.1-cp3x-cp3x-linux_x86_64.whl
DEIBT7ANELDETH, FLIEFEELDA VA= HA RESRLTIEI V.
FURTIEZIDOA VAN —IVHDT 7 A IVDI L% wheel 7 7 TV LU £ 7.

python I < ¥ RIZNXADE > TOWNIEATD & 512 U T ZHHEREID Python D NN—Y 3 Y EEND 51
9.

$ python —--version
Python 3.9.5

2. avv R7ur 7 hr2EHid s

Windows D&, AX—hAZa—»56a3 >y F7a0ry 7 h2EHLTLZI W, Python DA Y A b —
WHEDEZRAERP LR VEGIE, ax >y R 7ur 7 b2 RETABICEAE2Z Yy 7 A=a—0 [EHEFL
UTHET] oEET206EMNH D £9. Anaconda % ZHIFH D4 1% Anaconda Prompt % &8 L T < 72
AN

macOS, Linux O¥& 13K Z2EE LT ZX .
3. wheel 77 1INV EfioTA VA N—ILT S

2. CEEILZaAS Y R 7y ECIROIT Y REEFLTLEI N,

$ cd /d $DVD-R%\pysimple

$ pip install pysimple-1.2.1-cp3x-cp3x-win_amd64.whl

Processing c:\users\uname\desktop\whl\pysimple-1.2.1-cp3x-cp3x-win_amd64.whl
Requirement already satisfied: scipy>=1.2.0 in c:\users\uname\appdatallocal\
—programs\python\python3x\1lib\site-packages (from pysimple==1.2.1) (1.5.4)
Requirement already satisfied: numpy>=1.14.5 in c:\users\uname\appdatallocal\
—programs\python\python3x\lib\site-packages (from scipy>=1.2.0->pysimple==1.2.1)
—(1.19.4)

Installing collected packages: pysimple

Successfully installed pysimple-1.2.1

$

Z D & S ITHEAIT [Successfully installed pysimple-1.2.1] £ RRINANUXA VA S —IVITEIITT. £72,
numpy, scipy 231 YA R —=LINTWVARY, H UL, HWA=Ya Vv THIEEIXEBIICS VA b —
LWENETH, A1V Z—F Y MNZORB>TWEIBELRHY £T. -

Fatal error in launcher: Unable to create process

ZDEIBRITT—DVHBIGEIFIRD I REBRLIZE W, ¢

$ python -m pip install wheel 774 JL%

Anaconda % ZF|FH D41 Using wheel files with conda & ZHERR K 72X W E .

13. 1 VX b= 3


https://docs.conda.io/projects/conda-build/en/latest/user-guide/wheel-files.html
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1. EhEmERS

3 KT TIRD AT Y R2FEITL T ZI WV, FYEHICRBOH AV I NE T, FTD &S Lliidikk
RRINTOWIUTELKEELTVWET. ¢

$ python -m pysimple.sample.sudoku
to—mo— fomm R +
\ | 78 | 12 |
\ | 95 | 348 |
\ | 42 | 56 7|
R tomm e to— +
\ | 761 | 42 3 |
\ | 531 791 |
\ | 24 1] 85 6 |
fommm——— fommm——— to—mm——— +
1153712
\ 7141 | 6 \
\ 5128 I1 \
Fo—mm - to— - to—mm——— +

AVAP—REEUTY. XUV —RE2258F BT VA VA M=V BRETT.

15 742X M=

TYVAVAM=WEA VA R—VERUL pip IX Y FTITVET. UROIT Y FE2EFTLTLIEIW. ¢

$ pip uninstall pysimple
Uninstalling pysimple-1.2.1:
Would remove:

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

—2.1l.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)?] LRREINELES, TUVA VA M-I EHITEIGEAIE Iyl ZANLYX—VF—2MLTLE
TV, TUA VAN —ADEIT S & NEED & 512 [Successfully uninstalled pysimple-1.2.1] &HRRINET.

c:\users\uname\appdata\local\programs\python\python3x\license
Proceed (y/n)? y

ROR—TiTEi)

4 E1E@FLODIC
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FDR— T 5 D)

Successfully uninstalled pysimple-1.2.1
$







B2E

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)
x = Variable ()

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&5.

$ python sample.py

[About Numerical Optimizer]
MSI Numerical Optimizer 23.1.2 build:4e01062
<with META-HEURISTICS engine "wcsp"/"rcpsp">
<with Netlib BLAS>
, Copyright (C) 1991 NTT DATA Mathematical Systems Inc.

[Problem and Algorithm]

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 .... 2.1le-10

<iteration end>

[Result]

STATUS OPTIMAL
VALUE_OF_OBJECTIVE 2
ITERATION_COUNT 5
FUNC_EVAL_COUNT 8
FACTORIZATION_COUNT 6
RESIDUAL 2.077775694e-10
ELAPSED_TIME (sec.) 0.00

ZO—HDEIET, 74721k Numerical Optimizer % i o TIROBMF W REE N2 L2V ET. 22T
python i PySIMPLE % 1 » X b —)L U7z & & @ Python BRI T3 . BAR%, python 2 <> Nid PySIMPLE % o ~
A N=)VL7-& ED Python BIEAZFL £ 7.

8 L2 Fa—rYTI
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AVERTYVENSETTHILHTEET. python -1 EANLTA VXY X2 EEIETAHAEL &£ 5.

$ python -1

Python 3.9.5 (tags/v3.9.5:0a7dcbd, May 3 2021, 17:27:52) [MSC v.1928 64 bit (AMD64)],,
—on win32

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

>>> from pysimple import Problem, Variable

pysimple 1.2.1 ("Mon May 31 21:57:21 2021 +0900" "flbb5be")

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 ()

# UTRE%KOHA

Windows K Tli& Nuorium 6 £ FET7$2 2 LW TE£T. python I ¥ FIZAAZAH > TW B AL, [Python)
BBENUREBTEITRZ Y (F5) 2§38, BEWTWE (T2 571 77 KX 7)Python 70T T LDNFEHFINET

) Nuorium — O b4
Test
14 Cobalt
B R A ok

T solfile H summary ) message
skip search . . .
<<wcsp tabu search end>>

i = Element(value=[0
j = Element(value=[

costX = Parameter(index=i, value={0:

norma = Parameter(index=j, value={ 2,-"H> .
prodXvalue = {(0, "Z|H"): 6, (8,"HZX"): 4, (1,'FH"):
prodX = Parameter(index=(i,j), value=prodXvalue, name=

upper lower gap(%) time(s) list mem(MB|
N 840 840 0.000 8.0 1 74
x = IntegerVariable(index=1i, 1b=0, ub=5, name="iHEE i X
<iteration end>
problem = Problem(name="jH
problem += Sum(costX[i]*x[i]

7 1 [Result]
problem += Sum(prodX[i,jl*x[i], i) >= norma[j],

STATUS OPTIMAL
VALUE_OF_OBJECTIVE

SIMPLEX_PIVOT_COUNT

PARTIAL_PROBLEM_COUNT

ELAPSED_TIME(sec.)

A 0 OREEGEY = 2

A 1 OREEEEY = 3

840

print(problem)
problem.solve()

Printf( @A {} OB EERAY 2.0f}, i, x[i].val)
print(problem.objective.val)

1T 1/23, B 1/24 C:¥Users¥ ¥oil py| UTF8 CRLF YJMgJ: 4 text B.08 GiB (67.36%)

NAME > TOWRWEAIE, 2—¥ 74 )L X\AppData\Roaming\NumericalOptimizerGUI\nuoriumrc.json O %€ %
BETLHZLI2ED Nuorium ETEFTEZT. HlZI1E python % T2 —H7 + )L X\Anaconda3] IZIFET 555
£, nuoriumrc.json ZIXRD K S ITEHL £7.

21. FL®IC 9



http://msi.hmup.jp/nuorium
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"Python": {
"command": "I—% 7 #JL4¥\\Anaconda3\\python",
"args": ["|fullname|"],
"options": {
"cwd": "|directory|"

1% Nuorium £ C [A =2 —/V—=] > [~V ] ->[Nuorium Y 7 7 L > A~ =2 7 )L (PDF)|(F1) ® 3.6.3 fi 4+
Waxy FETORBRAIE] & THERS7ZE 0.

2.2 FIEFtERMEZELR Y S

ARETIE, BARNZHEZEL T, €T Y 7 55 PySIMPLE O3GEE MM L £T.

Numerical Optimizer SIMPLE F 22— 1~ ) 7)LIZHR L TE D £9 DT SIMPLE IZ X 38k id 25 65 THERL 72
X\,

221 BHIEE - £ - FIK

RO & 5 B HMEZ B X X7

2O0MME X, Y BMEEL, TNEN—HH7Z D&M - TAZROBELZFEET 5.

F2.1 HEPER/M

B HR
X 6t 4t
Y 1t 6t

7, &EM - HADBEDT-DDEFEI LD, IROESIZEDSNT WS,

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

HHX, Y DHH7-D DEEZI X MK, ROEBHTHS.

10 L2 Fa—rYTI



http://www.msi.co.jp/nuopt/docs/v23/tutorial/html/02-00-00.html

PySIMPLE Documentation, ) ') —X 1.2.1

EE R NH
X 180
Y 160

MHEH X, Y &H12, RATHS HECTEEAGETH S, /I &hiz LR o IEI A & m/MbT 57201213,
ZNZENOMHZEH 72 0 M HEETHWXRWES 59 ?

ZOMEEEANT L, BFDESITRD £T.

=

x X o H A/

Y Y R H &/

BRI (&/\VE)

180z + 160y EEa A8

HIRI R

6x +y > 12 =W/ v~ /A

dr + 6y > 24 HAAI N [HE

0<z<5 HH X O3 72 b iz H B
0<y<5 WHHEY Ol » 7= 0 iR H BT

ZNTIX, ZORE% PySIMPLE Cald LBz RTAEL £ 5.

from pysimple import Problem, Variable
problem = Problem(name="' HMHEM™E 1)

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

# EEIIA N (BHIEE)
problem += 180+x + 160xy, ' 2EE&HIA M

# W@/
problem += 64x + y >= 12, 'EHR/IL<T/E"
problem += 4xx + 6xy >= 24, ' HARJI)L</E’

# ZMEOBEHIK
problem += 0 <= x, 'SHEA X OEHKY OEEZHEHK (FR) '
problem += x <= 5, 'JHEA X OEHY OEEHEHIK (LR) '

ROR—UiTEi)

2.2, FIEFtEMEZLRY S 11
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(HI D=V 5 D E)

problem += 0 <=y, 'SHAY OEHLY OEBGZHEHIK (TR) '
problem += y <= 5, 'JAHBY OEHEY OEE&HEHIK (LR)

# R
print (problem)

problem.solve ()

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

print (problem.objective.val)

Z @ PySIMPLE (2 £ 253did % ESIEHICHTWEEL &S,

from pysimple import Problem, Variable

ZOWHFET Y VTR ERY T ARHEBEMZ SREIZLTWET. PySIMPLE TET V > 7 %175 HiICIE
FHTAZA TV b EfAZRBIZLTEBELHDET. A VK- TEELX TV F—EPT U F—}
FFEFEEFIETTN, 2T -BERIEDZLIZUET.

problem = Problem (name=' HHEMZE 1)

ZOHAIEMEDES TY. name=".." KIEMEOARIZEELET. name=".." IZEEA[BETT D, HIA
CTHHINETDT, BREARLKAEARLUAEZLARENVTL LS.

7z, ZITRERBRYH D EHAD, type=.. CTHHNEKOR/NML - ZRIZIBETH I LN TEET. HBET
535418 type=min ® type=max DL S IZFib L 9. BWLZGE&ER/NMEE 2 £7. -

# AE x, v OBERHEE (BH)
x = Variable (name="' HMH X OEiEHEL")
y = Variable (name="' #HH Y DEELHE")

ZOMDIEER GHHOEIEHE) OBESTY. EF AR THHTIARE, FHTIRICESTI2HENDD F
9. name="..' ZIEEBOLHATEBEL I HEKARETT.

# POITORDOY ETIEIA Y FTT.

# EEIA N (BHIEE)
problem += 180+x + 160xy, ' 2E&HIA M’

ZOWMIZHKEE CEiza A b)) ONEBZMEICKRELTWET. = OLEWICHEZ, AUICHWERE Z04
Bz U 3. HRWBEROATIEWARETT.

« 13, + AR RS HEE Y. PySIMPLE TR PUHIEE R ECEEE (Sum(), Exp(), ..) 7% ¥ % ROl v
BIENTEET.

12 L2 Fa—rYTI
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# W@/ <
problem += 64x + y >= 12, 'EH@M/IL</E"
problem += 4xx + 6xy >= 24, ' AR/ /E’

ZoEaTIRERA (EE/ V) ZHEICRELTWET. += OELICHEZ, Az e 204625
HBUES. HHRRNOAFTIEBARETY.

BRI T >= 0, Fii2id, ROz RTE 9. HHBEKONAERDKE L FERKIZ, EEORDHIZ
HE OB R TE 9. Al GUOBRE RIBIREE 7L, >= <= == 2BETEXT. :

# FmEOBEHEIHR

problem += 0 <= x,

S X OBEH 7Y OFEAEGKN (TR)

S X OBEH 7Y OEERAEER (L)
( )
( )

problem += x <= 5,

SHE Y OBEH 7Y OZFEAEGR (TR
S Y OBEH 7Y OFEAEGER (LR

problem += 0 <= vy,

problem += y <= 5,

Z DM IEHIRIA GEEEHEO EFR) 2% EUTWET. problem += 0 <= x <= 5 D& D IZ—EZIZ5d
THILIFTEEEA. ZHOLTFRIFESHIZTREZ 1b, ER%Z ub THA TSI TEET. LiloHlFX
R T 2RODIEBMEESTHL SOOI IZHABLET. -

x = Variable (1b=0, ub=5, name='HH X OFEEHEHE")
y = Variable (1b=0, ub=5, name=' HHMH Y O:EIHZL")

PAET, MEDEZEDIRIZFET T .

U, TNETICEE L MEOREMZ KD, #HReHNIT 20 20ELES.

# KR
print (problem)

problem.solve ()

print (M) FMABEICHRESINZEHEHIUET. BE.solve () FEHRLZMEIZ DWW THREMDFHE %
FOBBTY. BB .solve () 1, BTETFTILHBRDBIZHBT Z2HEND D 9.

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

print (problem.objective.val)

Z DI, RELETEAEROH I EBE L TVWET. BEeRIZ val 2322 TEOBEMEEIY HTZ
ENTEZT. MEOHMERI BIE.objective THRBRTE X Y. BEHEBDEEZTENTE/2DITIF, &
HALEE solve DRBICEBRTABENRH Y £7.

PLETZDETIVIZDOWTD PySIMPLE OFURIFH& T TT.

RIZZDETNEFEITLUTAEY (ETARICOVWTIR HBFTEREZE < 22U TEIWV). $58,

2.2, FIEFtEMEZLRY S 13
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FHHEE TV &R REA, RO LS hIhEd.

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

BB/ I /E:

6+ MA X OEEHBAE + HH Y DEHRAK>-12
AR/ /B:

4 3ME X OEERAE + 6 A Y O:BEHE>=24

[objective]

LEEIR b
180+HMA X OBEAK +160-HA Y OBERAE

[About Numerical Optimizer]

MSI Numerical Optimizer 23.1.2 build:4e01062

<with META-HEURISTICS engine "wcsp"/"rcpsp">

<with Netlib BLAS>

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

[Problem and Algorithm]
PROBLEM_NAME
NUMBER_OF_VARIABLES
NUMBER_OF_FUNCTIONS
PROBLEM_TYPE

METHOD

[Progress]

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

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

<iteration end>

[Result]

STATUS

VALUE_OF_OBJECTIVE

ITERATION_COUNT

FUNC_EVAL_COUNT
FACTORIZATION_COUNT

RESIDUAL

ELAPSED_TIME (sec.)

A X OEEAK . val=1.500000000256067
A Y OEERAH . val=2.9999999999710107
2EEIA N .val=750.0000000414537

SRR 1
2
3
MINIMIZATION
HIGHER_ORDER

OPTIMAL

750

6

9

7
2.072696939e-08
0.00

BARIZHER LIS ST 2 RERAUTOL S IchInE§. ¢

A X OBERAE . val=1.500000000256067
A Y OBERAE . val=2.9999999999710107

ROR—UiTEi)

14

L2 Fa—rYTI
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(HID =I5 D E)

DEEHEIAR M . val=750.0000000414537

= OFEIIFIEE U728 e BB DOAT T, name=".." IR LSO E I INET. AUITIFEEE HK
B OEPH I E N THhET.

E72, ZOETNVIEPYSIMPLE D% Y 7L UTHIE N TWES. ZOH Y IV EFETTHITERDOLS L
ESr IS

$ python -m pysimple.sample.tutorial oill

2.2.2 EH

WEE, EFVHIcEERZE I XA hoEz EELRLTVWEYT. ThEZEL, A1 SEEDEE2 52 TAE
L. £7, M2 UTOLSIZEAFELET.

HBIREE

costX - x + costY -y BRI AN /HE

E

costX HH X OfEza 2~ /H
costY MIHY ofizaZ k/H

costX, costY IFZNENHHE X, Y O#MIKI X MHZRTEHTY. PySIMPLE TIX, 2O XS REHZMHHL
7-ELR A ATRET .

ZZTlE, EEERWT, HEEOAMNEMUTOLISIZEHLET.

from pysimple import Problem, Variable

from pysimple import Problem, Variable, Parameter

problem += 180+x + 160xy, ' 2E&HIX M’

costX = Parameter (value=180, name=' HHE X DEFIHEIZA L")
costY = Parameter (value=160, name=' HH X DEIHEIZA L")
problem += costX#sx + costYxy, ' &iEEZIZ N’

2.2, FIEFtEMEZLRY S 15
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¥ 9, Parameter TEHZES L ET. ETNVHTHATIERE, FHTIMICESTILENRH 7.
value=.. IZIZEBDOMEZIBELET. name=".." [ZIXEHROLHZEEL TTHEWKAFETT.

SEDETIVTIFRED L2 \VD T Parameter Z FAWTIZER L THERWERFA.

costX = 180
costY = 160
problem += costX*x + costYxy, ' EEEZIR N

T, EITLTAHET (FTHRIODVWTIE HEFEEEZHE < 22U TILZIW).

BOEALRGED BT D8, WD XS BFEGHEPFONET. -

SHE X OBEAE . val=1.500000000256067
A Y OBEAE.val=2.9999999999710107
2EEIR M .val=750.0000000414537

BiE & E URERNESNTWE T, Parameter 2 T332 8T, T—XDEFEDATESMEEZM N TE
7.

TlE, 7—RE2LHLUTEITLTAELED. UFDLSITT—XE2LELET. .

costX = Parameter (value=100, name=' HH X DFEEIRA K ")
costY = Parameter (value=170, name=' HH X DFEIRA K ")

ET95H L, DTORRVPFONKT.

SHA X OEEHB . val=4.99999999387777
A Y OEERAS . val=0.6666666712283269
PIEEE IR M .val=613.3333334965926

7, ZOETNVIEPYSIMPLE % Y 7V LTHME N TWE Y. ZOH Y TV EFETTLHITEROLSITL
ESr B

$ python -m pysimple.sample.tutorial o0il2

223 &8 ' KT

MHEEH R E IR T2 e 2BATAEL &S, ETHHERAK 2,y 22N Tz, 1 EEHEL,
EALZRDESIZEEL 7.

16 L2 Fa—rYTI
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&a

OilFicld = (0,1} TS

=

2, i€ OilFicld TRy L ARE 9T
E

costX WHH 0 o#EI A~ /H
costY JHH 1 oz 2~ /H
B HIEE

costX -z + costY - HEL D AN /3
EIESES S

Iz 1 621 > 24 HA IV [

0<uz; <5, VieOilField i DEH 7Y Oz HEHIF

X539 % PySIMPLE Ditid i3, (RO K SIZ4h 9. -

from pysimple import Problem, Set, Element, Parameter, Variable
problem = Problem(name="' HMHME 3")

# HHASEE
OilField = Set (value=[0, 1], name=' HHALEA")
i = Element (set=01lField)

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

# HE 1 OFEEZAH (X))
x = Variable (1b=0, ub=5, index=1i, name=' HHEDZERHE")

# BEOXR b /E (BRIEEED)
problem += costX#x[0] + costYsx[1l], ' EE&HIAN’

# ®WR/IY
problem += 64x[0] + x[1] >= 12, 'EH/I~/E"
problem += 4xx[0] + 6xx[1] >= 24, ' HAR/I</E"

# KR
print (problem)

problem.solve ()

# FERHEA

RDOR=IIH)

2.2, FIEFtEMEEZERT S 17
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(HI D=V 5 D E)

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

AL ARk, HEHNE —BICHEERLTVET.

ZNTIX, PySIMPLE Dl DZHE - EBHFIZOWT, EPSIHIZETHWE XS, ¢

# SHESES
OilField = Set (value=[0, 1], name=' HALEA")

ZIZTIRES HHOES) 282 L TWVWET. value=.. IZIIESGDEZDHZIEELET. ZZCRITHE
SEOABEEZEHZLTVET. HOEMEOBFERFA {0, 1)72DT, 0,1 2EEDEFZL LET. name=".." 2
WBEAGDATTEIEEL £ TAEIKTRETT.

i1 = Element (set=011lField)

ZZTIHEA OilField DEEZ2XRITHTFTI2ESLTVWET. set=... THREVEIT2EL2EHLTT.
PySIMPLE TIZHEA2ES5E I, EREZBELVAZRTLEELES T2 TEXY. RFL2EHEST Y
HlERDO LS IR U ET.

i = Element (value=[0, 1])

Variable (1b=0, ub=5, index=i, name=' HHEMEELHE")

b
Il

I TIRHOEIRHE Z, RANELHELUTESLTWE Y. index=.. TIRFZHELXT.

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

ZIZTIEIEIRA MONBEHELZ L TVWET. REMITIE, x[(FHF] R LET.

# Bg/ILT
problem += 6xx[0] + x[1] >= 12, 'ER/I~</E"
problem += 4xx[0] + 6xx[1] >= 24, VHR IR /B

ZZTIRES VDR ETER L TWET. DT x, y EEBWZEBERS % x[0], x[1] & B E#Z 27T

# FEREAN

print (x.val)

EEE NS B AR R, BRI EETSEIE T, £2TD i € OilField i22WT x[i] DERHEHE
NFEF. TI Tl print (x.val) ELUTWETA, print (x[i].val) THRUSRERIH D £

WIZEITUTAEFT (ETHEI DV BB EREZ#E 22B LT Z3IW). sElbarEhInizd
E, print (x) WXLz, UTOHIBESNET.

18 L2 Fa—rYTI
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SHEOEERE (0] .val=1.500000000256067
SHEOEERE (1] .val=2.9999999999710107

BRADRTOETHNINT VWL DODPHERTEET.

ZZETOIBROEET, HHES OilField 28 AL, FMHOEIKHBZ x[i] LRI T 2R TEE L.
Iz, JHAEEET X b costX, costY HIRT 1 ZHAWVWTHBILL TAET. #HEEI A N 2RFEMITL, MTD LD
RKTZELIZLET.

EH
costX;,i € OilField iH ¢ DL A+ /H

cost Xy, cost Xy 1 &FNENLAETD costX, costY (X T B EHMTY. PySIMPLE T3 FERICERDRTAT %2
AWT, UMTFTOLSITEBELET.

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

costY

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

# SHE i OEERIR M /H
costX = Parameter (index=1i, value={0: 180, 1: 160}, name=' HHEE&EHIZAI")

# E&IX b AR (BRIEED
problem += costX[0]*x[0] + costX[1l]#x[1], ' &EEIX N

EBOHRFNTIX, EROFFMN I LFABKIZ index=1 LBELET. EROMEZ2EETLITEET 541X
Python DFHTHEL £7.

T, FAALTHEL &5 (ETHRICOWTIE B ERIEAREC 22U T AV, BllbiklAs TS
NIts, ROk > 12 R L AROSEIESNET. -

SHEOEERE (0] .val=1.500000000256067
SHEOEERE (1] .val=2.9999999999710107

Wiz, BEME T AOHBIZOWTE —RIZEHR L TAHAZL LS. ERMEICPVWTHEESZEAL CHF /LT
RO LS z3dk L 7.

2.2, FIEFtEMEZLRY S 19
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£5
Product = { &, #A } #RES

EH
normaj, j € Product 8 j D/ V< /i

PySIMPLE O iZ 8 W T HHEMRICER ORI 2 HWTREL, /A~ ICET5HREZLTO LS I2&H
LEY. :

# Bm/ILT
problem += 6xx[0] + x[1] >= 12, 'ER/I~</E"
problem += 4xx[0] + 6xx[1] >= 24, "V HR IR /B

J

# HEEEs

Product = Set (value=['E#H', ' HRA'], name=' HRZEE")
j = Element (set=Product)

4 W 5 DI /B
norma = Parameter (index=7j, value={'ZH': 12, ' HRA': 24}, name=' FH/ILT")

# BRI
problem += 6%x[0] + x[1] >= normal' EH'], ' EH/I T/ E"
problem += 4xx[0] + 6%xx[1] >= normal[' HA'], ' HRA/IL</B"

]G RAEOESZEML, Vv 28z RIFT jNEOEBCIUEY. LRLO & 512307 2 BRIl
M3 2581, XF4% .. OFIZEHRT 2HENHD £7.

ZZETOEREEZZ DT, BhH, B8, 8, HNEE, BWEERZ 2 BEUEET 5L, EA{Le PySIMPLE ©
SRITIRD LSz £,

20 L2 Fa—rYTI
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)

OilFicld = {0,1} T

Product = { Eifl, 7 A } RS

EH

costX;, 1€ OilField Wi ¢ OEELa A - /H
normaj, j € Product B0/ /HE
=

2, 1€ OilField W ¢ O 58

BB (&/ME)

costXg - xg + costXq - 11

EETA B

LSBTGS
629 + 21 > normagy il v= /il
4o + 611 > normay» HA V= /[

Vi € OilField H ¢ D& 7= D D s HEHIK

from pysimple import Problem, Set,

Element,

Parameter, Variable

problem = Problem(name="' HHME 3")
# HHEEA
OilField = Set(value=[0, 1], name=' HHE®&")

i = Element (set=011Field)
# HmES

Product = Set (value=['EH",

J = Element (set=Product)

# A 1 OE&HIR /B

costX = Parameter (index=i, value={0: 180,

# ®E 7 D/IIVv /B

norma = Parameter (index=7j, value={'ZE@H': 12,

# SHEA 1 OEIARK (BH)

x = Variable (1b=0, ub=5,

print (costX)

print (norma)

# BEROX b B (BREEED)

problem += costX[0]xx[0] + costX[1l]=*x[1],

# BRI

" HRA'], name=' ®HREE")

1: 160}, name=' HMAEEHRIRN")

"HR ' 24}, name='&FZ/ILT")

index=i, name=' HEDEELHE")

= SEL m S

RDOR=IIH)

2.2, HEFEBEZRLRY S
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FDR— T 5 D)

problem += 64x[0] + x[1] >= normal' EH'], 'EH/ILV/E
problem += 4xx[0] + 6%xx[1] >= normal[' HA'], ' HA/IL</E"

# R
print (problem)

problem.solve ()

# FERHEA
print (x.val)

print (problem.objective.val)

ZDETIVIEPYSIMPLE Q% > L& LTHIEES N TWET. ZOY VI NVEEGFTHITIFROLSITLET.

$ python -m pysimple.sample.tutorial o0il3

2.2.4 £ - BERORF

JA MEHEA:

# BE O b B (BEREE)
problem += costX[0]+x[0] + costX[1]xx[1], ' &FEEHIX N

i, TRTOMAIZOWTEIEIZAMOMEZ L VWS ERZDT, THE—RIWIZERTSE, AFDO LS4

DET.
ZcostXi - T

Xits 5 PySIMPLE Ot id, UTFD XSz 9.

Sum(costX[1i]*x[1i], 1)

Sum () liz W2 S AT, -

sum (MEE 3K, HF)

DEXNERHXT.

WIZ V= HRNZDOWTH, Sum() Z#EALZWEFEZETH, HidBR T,

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

EERMEOEERPEEBIE TR N TNEDT, —R{ETEELA. 2T, EXMUITBWTER prodX; ;

ZEAL, fHRXZROLSIZEHARBL £

22
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RIS

Y icOilFielq ProdXi j - i > normaj, Vj € Product B j O/~ DI
EH

prodX,; ;, i€ OilField,j € Product W ¢ OELE, § AERERE/H
normaj, j € Product B0/ v</HE

X539 % PySIMPLE Oitid %, BAFD L5120 £7.

# SHE i OEM j E£EZ/H
prodxvalue = {(0,"' EHM"): 6, (0," HR"): 4,
(1,"EH®H"): 1, (1,'HR"): 6}

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

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

BROBFMHRET 2EMEES T HBICIE, index=(1,3,..) LRELET. HEORFIHT 2 HITHH
DF—%RXTVIZLET.

sum() BHEELAZHRT i OADHMZ LD LT, i,jIZO2VWTHZ L 2541F, sum (EROR, (i,79)) &mdl
e

FATHRERIT AT & FWRRIZ 2D 9.

ZIETOEEZZ DT, Bh, L8, T, HIRERME, BEZEHUEHEYT 2L, EXA{Le PySIMPLE O
LR IFIRD & 51278 b 7.

&6

OilFicld = (0,1} TR

Product = { #ili, # X } BRES

EH

costX;, i€ OilField JHIH ¢ OFEIZI A~ /H
normaj;, j € Product B0/ v</E

prodX; ;, i€ OilField,j € Product H ¢ DR, j /EpES /H

z;, 1€ OilField M ¢ O H

B9 (&/Mb)

D icOilFicld COSIXi - Ti HELT A b /i

HRI R

D icOilField PTodXi ; - xi > norma; gL 50V EOHIKIN

0 <z; <5,Vi € OilField HIH 5 OB 7= v O Eifig H Bl

2.2, FIEFtEMEZLRY S 23
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from pysimple import Problem, Set, Element, Parameter, Variable, Sum
problem = Problem(name="' HMHEMBE 4")
# HMARS

OilField = Set (value=[0, 1], name=' HHALEE")
i = Element (set=0ilField)

# HRES

Product = Set (value=['ZEH', ' HR'], name=' ERESEH")
j = Element (set=Product)

# SBHE i OEFEFHIR M /H

costX = Parameter (index=i, value={0: 180, 1: 160}, name=' #HAEFHEIA L")

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

# BB i OR&S;: j £E=Z/H
prodxvalue = {(0,' &EH/M'): 6, (0," AHR"): 4,
(1,"&H"): 1, (1,"HR"): 6}

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

# HE i OEEZEH (BH)
x = Variable (1b=0, ub=5, index=i, name=' HHEMEEEHE")

print (costX)
print (norma)

print (prodX)

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

# Bg/IT
problem += Sum(prodX[i,j]l*x[i], i) >= normalj], ' oL/

# R
print (problem)

problem.solve ()

# FERHEA
print (x.val)

print (problem.objective.val)

ZDETIVIEPYSIMPLE ®% > 7L LTHIRE N TWET. ZOY Y TV EEFTTHITEROLIICLET. -

24 E2EFa—~N)TI
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$ python -m pysimple.sample.tutorial oil4

225 R

I T, InE CoORRES GliFEE: HBE, £EiRa 2 ~) 1I2A T, FEBOEERMEHIUTAHAES.

prod; = Z prodX; ;- x;,Vj € Product % j DEpESR /H
i€OilFicld

ZDRIZHIES % PySIMPLE DFtikid, BAFD L5120 £,

prod = Sum(prodX[i, jl*x[1], 1)
prod.name = ' #ROEES"

PySIMPLE TRAFEERUVICHS A TEE Y. name BB TEZSNETA, EHOLSICLTEHE
THILETEET. £72, index BHEBTEAONET. ERLOEA, i THIZ L > TWADT prod ® index I j
LR ET.

WIZEE ) VD2 RTAET.

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

FEEIEEREF U prod L 2K HCHNATTDT, ATFDO&IIZ/AL%E prod IZESHA LI LPTEET.

problem += prod >= normal[j], ' &E®m/ILT'

prod (FHLBESHZ DT, LHOLIITHRTFEZHVWAS THEHOWERAD, RTE2HGTTLIILHTEXT.

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

WIZFER B IR IZEAT D & 512 prod ZEML £T.

print (prod.val)

FERRICRNT 2 AR T 55413 print (prod[j] .val) &t LT ZX 0.

INT, WHEROEESEMAPENINE LDITRD E LA, EEEOHIHKERIE, UFOoXSickhvxd. .

HAOEEE [EM] .val=12.000000001507413
HADOEEE [HR].val=24.000000000850335

ZDETIVIEPYSIMPLE O% > )L LTHIES N TWET. ZOH VIV EEGTHITIFROLSITLET.

$ python -m pysimple.sample.tutorial o0il5

2.2, FIEFtEMEZLRY S 25
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2.2.6 BHEEH

ETIE, EREHEZERERE AR U THRONTE X L. LA UEBIIMEIX 1 HEMTUNEIEETE ¢
Ao TZT, BEHEZ 1 HRAOBBEKE Uk, BEGHHMEZ R 22 2FZXXT. OO, 28 (E
HRHB) OESZUTNTOLSICEELET.

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

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

# SHE i OEEEH (BEH)
x = Variable (1b=0, ub=5, index=i, name=' HHEDMEEEHE")

# HA 1 OEIHBE (EH)
x = IntegerVariable (1b=0, ub=5, index=i, name=' HHEDBEEHE")

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

E79 L, DTORRPFONKT.

SHEOEEHBEH (0] .val=2.0
SHEOEERBE (1] .val=3.0
HRDEES (B .val=15
HEOEEE [HR].val=26
2BE IR b .val=840

HILHBP BB > TW A DODPERTE ET. TD K 5 ITLH % IntegerVariable TEHF T 47217 T, BEGHHM
BELRTEZeNTEET.

ZDOETIVIEPYSIMPLE ®% > 7L LTHIHENTWET. ZOY VU TIVEETTHITERDOLICLET. -

$ python -m pysimple.sample.tutorial o0ilé6

26 L2 Fa—rYTI
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2.2.7 FERENREHK

ZZETIE, #HEOHIIZIE Python DFAAABE print () Z2HHLUTE £ U722, PySIMPLE i3tz £ EX
fEEH BB Printf () DD £7.

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

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

# FERHEA

print (x.val)

)
# FERHA
Printf (' jHMH DEREEGZHE = v, i, x[i].val)

IS 2 ETRRE DI TDOL S22 £9.

A 0 OREEGZEE = 2
HE 1 OmEEEAH - 3

B Printf () OEFXEEN, -

Printf (HMABRIEE, HANK 1, HOHER2, ...)

AVl 3 2

ORIz, 28, X, &, BB, 37, REEEOL DR EEOMEBZIHRETCE £, HhHAfEE
DIFE /KR, Printf ZHERLTIZI .

ZDOETIVIEPYSIMPLE OH > 7L LTHIHENTWET. ZOY Y TV EETTHITEROLIICLET.

$ python -m pysimple.sample.tutorial o0il7

2.2.8 T/\y JHAIEAK

BT T IOUNERIC R 21T Y, BRI ATERALPREIIR->TVWEET. TOEIRIAZBIETS
7 ODLEFAL L UTH print () B Printf () BABEEETY.

UFD &SIz, print (problem) % & tElH problem.solve () DEATIZFHFAL TAET.

2.2, FIEFtEMEZLRY S 27
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print (problem)

problem.solve ()

EROAEICGEE S NE, REAFREZTIETIVONEVPLANTEET. ThEHETITHL, print () TG

Ui R LS icfFonExd.

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

(R

6+ HEDIEERE (0] + HEADEEZEL [1]>=12
4 SHEOEEA (0] +6-MADEERA [1]>=24

[objective]
BEEHEIR b
180+HEDEEHE [0]+160-HEDEEHE [1)]

3~547H RO 2 v~ RNz s LT E T,

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

TATHBABEIZIRD 2 A FEZRATHIGELTWES. ¢

problem += Sum(costX[i]l*x[i], i), ' &EERIZ b

PR D &5 IR EDHIKIAP BB DA Z RRTHI LTI HT.

print (problem|[' #5FH /LT "])

print (problem.objective)

ZD&SIZ, print () 2HAT2 I LI2& o T, EBUE, FFEF2EBEOMEIZE S 750 HRBIEL - HlRA
EMRTHIENTEEY. ZOMBEEZFMATNE, BHEURVWERI ZAZ@RICERT I LHTE, HEOR

WETIVELR A REIC AR D 7.

28
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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.

PySIMPLE 13 711 7' 5 3 > 2/ 53 Python & W THEEI N TWET. PySIMPLE % I\ 3124 L T Python D!
AR MIEE T BRI LIEH D FHAM, —E8 Python ZHEL TWARWERANHL WHEREEH O 7.

3.1.2 PySIMPLE D#R
B#fb 8y 77— Y 7 b Numerical Optimizer D1 & —7 = — A & LT PySIMPLE % ZRI W72 72 < 54, B
TOWEE 0 £7.

» PySIMPLE (B EE %R T 57200 €ET Y V7 558

* Numerical Optimizer (FHGEHEIE Z 7 < 726 DK LX)

A< =27 )T Numerical Optimizer X FERG 4, L =2% T2V 7 b eKEHT I — Ak, BEORMEY
WADAEIRST T —ANH Y ETOTIERLSZI .
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3.1.3 PySIMPLE O FI %

PySIMPLE % fi\»C Numerical Optimizer % ZF[fH\\ 7272 < FHH, I¥ Y N T 1 V%D Python #iELH) X &5 Hik
WCCETIEET. av Y RIA T X 2T AR PBFEEEZEC 2 THIEZI V.

3.1.4 PySIMPLE OE DN

PySIMPLE OFfi%E THWY EF7a<v Yy R4V TOMEDOHENZSHIAL 3.
1. PySIMPLE CHHGHEE (£7)1) %ddid
2. €7 )% Python DA ) 7 k& LTHET

HHEGHEMNE (ET)V) OB TFAMT T+ 22 ZFAHLZI 0.

F/z, 77 AV&IZIE Windows D7 7 AV E LT XEMEATE £IH, @FEIEAERTEL JOEA
TYR—=A37 () BMEIZLTBEEL LS.

315 774 DXFI—NBEICDOWVWT
Python3 Tl V—A3—RFRDT 745 )V Ty a—7 4 V7 UTF-8 2D T, VY —AI— NfiZ Unicode X7 % %
DEEEDBLIENTEET.

YV —A 3= RNOXFA— R UTF-8 TR WS, Python (XY — A3 — NOMRIZKNT 22 e2b 0 £7. Hlx
X, VY —ZA3—=RO3XF3— FH shift_jis THEEE, MOLIRTT—DHET. :

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

I —RAa2—FRZUTF-8 ELTHIRL IS L TWAZOTYT. ZOXDRGE, IRD KD LRHFELRERD
IAVIEY—AT—FD17HB UL 2FHICRET S22 T, UTF-8 TRARWVWZYI—F 1 V72 H5 2
eRTEET.

# —#— coding: shift_jis —#-

FEMIIE Python DY — A0 — RO X'¥ 30— R & THERL Z X0,
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3.2 Python OEAZEIF

PySIMPLE % FIfHd 21272 5T, FA L7225 Python O XiE% BHUZHIA L £9. Python DFEMHZR SEIZ DWT
AR =270 & THERLSZE 0.

3.2.1 #fg, XF%!

BEOLO int, FEV/NSGILOD float, SCFHIBLD str 2 ERFAEL £, XFHNTBF 2 ') & "] FRLTY.

>>> 2 + 3
5

>>> ' FES
CE

>>> "[F(fn
CE

PAEAXT CPHANR-R) LYITRETIVHTRERIHVEIHNTE XS, 2AEAXT (BAR-R)
EHWSHRIEITEIEA.

[#] MOITREFTIFIAMIRDET.

>>> 3.14 # HAX
3.14

(BRH=F T2 M THIT V27 b2 RET LR L £, —EERL 228U HE, #2547V
I hERATEHILLTEET. @

>>> x = 3.14

3.22 T —4HEiE&

)2 b

DANMIKRAIRA T 27 NEB I LN TELT—XHETT. [ & ] THWAT, TEHEZIRET. .

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

[3, 'spam', 3.14, [0, 'ham']]
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YUZMIHLUT [index] Tindex ZBHDEZZWOH LD, BETHZeNTEET. #2770, BWOEER
OFHEEAET.

>>> 1st[1]

'spam'

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

Tegq’

47

RTWIFY AN EBTWETY, [HE2ERXDIEHTEEHA.

>>> tpl = (3, 'spam', 3.14, [0, 'ham'])
>>> tpl[1]

'spam'

>>> tpl[l] = 'egg'

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

TypeError: 'tuple' object does not support item assignment

RTINVIFVANEERD () THOBERZWEELHLDTTH, BENRWHRERZMITLLSICLTEEE
L&d. £72, VANEX TV list B, tuple B L b TNFNMHELBTE FT. -

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

(1, 2, 3]

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

HE

HEEIIGIE T DD TF—XETT. ¥F— L % : THA, TUHRT { &} THAET.

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

2O, F—I& 'spam' & 'ham', fHiZ 1 & 2 TT. KOHIEE SDUEMT, F—2XTNIZh->TVET.

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

RDR=T1ZHi <)
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FDR— T 5 D)

>>> dct[1, 3]
4

dict B2 WS Z L TR SN DI o itEER2EHZ I HTEET. ¢

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

{('x':« 1, 'y'+ 2, 'z': 3}

3.2.3 #HIAHBIE

BSOS e DTELZEBUIMIIENAVWAH Y £, T TIE PySIMPLE 2335 ECTHARE D% %
DML ET.

print, help, dir

print EEUIMTHERRL T NET. 1 VX TV R TRIIRMICER LR TERLKRTTD, 7700z
T2EEE, RRIEZWHEHNC print B EZHAE L &S,

x = 2
X =x + 3

print (x) # 5

help LA 7Y 27 OBV EBZ T NET. print FEOEVFERTAZEL &S,

>>> 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 BBZEMDOV A ME2BLET. VAMOBU—BEHZRTAZEL L.

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

['___add ', .., 'append', ..]
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append X WO EMEEFI o TWVWAZ RN DET. ZOHVWAEFARTEBRICM->TAHAZL LS. BHEEAT
Yz MIFLT . THRIFIXT. :

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

help D & B hBEHRAEMINE L 7.

range

range BRI LA BT % E5 -0 DB T T . range(stop) T 0 %25 stop-1 £ TOEXEEF%, range(start, stop) T
start 7* 5 stop-1 £ TOFEABHNEED £7. -

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

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

zip
zip SR H S L 2 DDV A NERSTEEE DL B L IR TY.

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

>>> dict (zip(['X"', 'Y', 'zZ'1l, [1, 2, 31))
{'X': 1, 'y's 2, 'z2': 3}

zip BBUISI Bz e h o 1 FH, 2HH 2O LA ZED 9.

3.3 FEHEETIOEBRESR

PR PySIMPLE % W CHEEEE 7V 2 ik 9 2RO ER OB TT. I TIE R TOMEREREZ %
UTIEHWEEAD, KEOHHFHEE T VIEA TOMKERZROMEE THRT LI LN TEET.
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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

N YTRY > TXFHE G5 X5 2 LI X0 HlRIC£RZ2 D205 2L TEES.

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

MIEOHFIR T BB (FINRE] TV 27k RxT5ZenTcEd.

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

solve FE#

KRt (lfREIRDET) 2475121 solve AV Y REMGHLUET.

problem.solve ()

solve BIE DTN AP ADME 2 N S5 &, KEFTOIREOHRITLR S E T, HIZIE, ROETIVIZ
NI LHEAFUTDOLIITAD £, ¢

= Problem(type=min)
= Element (value=[1, 2, 3])

= Variable (index=1i)

T X - 'T

+= Sum(2+x[1])

p += x[1] >= 5

x[1] = 10

print (x.val) # 10
p.solve (silent=True)

print (x.val) # 5

HiJ:
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.val=10
.val=10
.val=10
.val=5.000000020802062
.val=5.000000020802062
.val=5.000000020802062

solve AL, 77 4V b CIIEHEHR NI RBERERRL, 7 71V (ETV&sol) ZERLUEEA. EHEH
TN & BRBIERDF R ZIEIT 5121F, MEOESHIRMFIZ silent F—TU—F2TBRLET.

p = Problem(silent=True)

p = Problem()

p.solve (silent=True)

RpHRFORE FMEE SHOREITEE I, X2 —KNTT.

7 7 A NEHRITSICE solfile F—T—R2HRBRULET. 77 NVIZODVWTIE T 71V 2fER L TL
V=S AT

p = Problem(solfile=True)

p = Problem()

p.solve (solfile=True)

Z DO RMRFDHIEIZ DNTIE KEA T3> 2 THRLTZI WV,

=E{LETEIER result

BOBALFH R OFE R result A VAR LTWEY. %X pysimple.problem.Result AL TL X
W BUR I LR RS R 2 S SRl T

= Variable ()
Variable ()
= Problem()

+= 2%xx + 3xy

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

+t=vy >= 0

'O 'O 'O 'O 'O 'O < X

.solve (silent=True)

print (p.result)

Printf (' B DK ', p.result.nfunc)
Printf (' WsUEDREEE ', p.result.iters)
Printf (' BIEGTEMEIE ', p.result.fevals)
Printf (' BEMELUE ', p.result.optValue)

ROR—UiTEi)
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(HI D=V 5 D E)

Printf (' UNR¥IESRMG ', p.result.tolerance)
Printf (' RBEMHERGERE ', p.result.residual)
Printf (' FREFERMHE ', p.result.elapseTime)
Printf (' @THEIATFT—4 2 ', p.result.errorCode)
i

errorMessage []

method : higher

optValue : 22.50000000376254

errorCode : 0

nvars 2

nfunc 4

iters )

fevals 9

factCount 7

tolerance le-08

residual : 3.762538162000488e-09
elapseTime : 0.004999995231628418
infeasibility : -1.0

consInfeasibility: -3.552713678800501e-15
varInfeasibility : 0.0

hardPenalty : None
semiHardPenalty : None
softPenalty : None
R DK 4

HNaUEDRELO 6

EbsEdifEE=4 9

B rBa#{E 22.50000000376254

IR ERIRE S5 le-08

BREMEERKRE  3.762538162000488e-09
s &5 0.004999995231628418
BTEBRTF—92R 0

3.3.2 4775 X Set

EHESet LWH I TATRIHINET.

£EEvalue F—7—FE2HWTEHE UL £7. PySIMPLE OEGIFIRTIHPESTY. £/, FAOEHELE
SRICEETBHILIITEEEA.

DA ofITIE, BREL,2,3 2R THEES Z2EHRLTVET. ¢

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

EEDERDPELLIITH 55413 range BEEAER T, UTFOBITIR, BRE1,2,32EKLT2HEES %
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E#HLTWVWET.

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

WNF YU TR Element LT HZ & T, Y 5 X Variable, 1§97 5 X Constraint, E# 7 - A Parameter,
BHER Y S R IntegerVariable, 0-1 BEEE Y 5 R BinaryVariable, & 7 52 2HEADERI L IZHRETE X
. LU 0BT 3 D ZE y[1], yI21, y[3], 3 DS b1, b[2], b[3] Z/EHL TWET.

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

Variable (index=1i)

O K F W0
I

Parameter (index=1)

EEDBERIEARKET TR, CFALHATS I A TEET. UTOMTIE 2 MO 2], 2q),
2EDOR g[p], glq] 2EHLTVET.

= Set (value=["'p', 'g'l)

= Element (set=T)
IntegerVariable (index=7)
= 2xx[J] + 3xyl[J]

Q N u A
I

HROXFHIBTLE —XFTHILEIH EHA.

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

HEDXFIN =X FTH LG RELLRTHI LB TEXT. ¢

T = Set (value='pqg') # Set (value=['p', 'qg']) &@LU

FADBERIIXTHI MBI L GEE, HR2MEINCFERST DB, RFERICTA—b " £LBX TV 5 — b
"EHWLIRLENHD ET.

-1 <= Z['p']

—fELU TR T2 EIIE I+ — P TEZIEFX TN 5 — N THATIEWIT EEA.

-1 <= z[3]

HEEAIIHUTERSINLRTIE, TOMWPEAITH L TLHINIZERINKT.

REEBAEEDH (HDE2WVIFHSEGYN) TELOEEZVWEAE, £E6LRhFOoasGBERERIER T <, > %
FMALET. UToflTl, E#all],a2]i2-1%, a31i2 1 2FELTVWET.

S = Set(value=[1, 2, 31)
T = Set (value=[1, 21])
i = Element (set=S)

ROR—UiTEi)
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(HI D=V 5 D E)

a = Parameter (index=1i)
ali<T] = -1 # 1 D T ICEENDBE
ali>T] = 1 # i TICEEFNRWEGES

ZRTHEE (BEOMOES) 2EHTHILETEET. UFOHITIE, ZIRTORTFEZ2EOEHx 2THLT
WET., BERTDTARTOMAELRIZODVWTEREZTHE LW TIIRWESER LI, 2WeELGZMHL
9.

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

ij = Element (set=1J)

x = Variable (index=ij) # x['a',1] & x['b',2] NEHIND
x[13] >= 0 # x['a',1] & x['b',2] ICTRZRETS

EHEOEZRBEMET 2121, len B ZMHHL £, UTOHITIE, nit®EEGS OEERZRMLTVET. ¢

n = len(S)

EHIEFEADVWT WS Z e 2 AT 5 b PH b AEFRZ MO KD Z AT .

ROBITIFWIAER 2, <wg, g < 2p,2p <z ERBLTOVET. ¢

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

x = Variable (index=1)

il = i !'= 8[-1]

x[11] <= x[S.next (il)]

BEOEMER 1 1=S[-1] R i=="s' DIGEEBIATE720TT. £E [index] TEAD index HHDHEZEZHL Y H
LET. -1 3RBEOEEE2KRLET. LELOHITIE next BEEFHALE UL, BUTD XS Z prev B ZEF
AdsZHTEET.

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

FEOEENBHOGEIE, IRD L 51T next ¥ prev # HWAR WG & HETT . -

S = Set (value=[1, 2, 3, 41)
i1 = Element (set=S)

x = Variable (index=1)

i4d =i =4

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

IRk DR S TTRETT .
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BRUNDOERZD» L5 KEG62FHT 56, RERNTEWT i+l i-1 FOERMOFEEIMHH TS 2 WHER,
next, prev (25 &5 272\ EREH T,

ROBITIE, EE al'pl,alq]l, alr] icZFnFh0,2,4 QT8 2&FELET.

S = Set(value=['p', 'g', 'r'l)
i = Element (set=S)
a = Parameter (index=1)

ali] = 2+S.index (1)

MFoLS ik LT EmUE®KTY. -

Set (value=['p', 'q', 'r'l)
Element (set=S3)

= Parameter (index=1)

= Element (value=range (len(S)))
[S[pl] = 2+p

O T O - W»
|

EEOEENPETH DI5E1E, ROX D2 index ® [] ZHVWAREWVWIRE ARETY. UTOHITIX, & a[l],
a[2], a3l FNFN2,4,6 2 FTo8N) 2R ELET.

S = Set(value=[1, 2, 31)
i = Element (set=S8)
a = Parameter (index=1)

ali] = 2+i

3.3.3 &+ 7 X Element

mFIX Element 2 \W5 27 J ATREINE T, BRFL BNz, O ITHLUTILO2E®RLET. RTFLEL2
HWIEITE2ITIE, F—T— N5 set ZHVWET. HXFOs ZNXFTHHIRERLTLEZEI V. BFEEZHWV
5 Z & T EEY T R Variable, §I¥IX70 5 R Constraint, T 7 = A Parameter, BEZEE 7 5 R IntegerVariable,
0-1 BEHEH Y 5 A BinaryVariable, &% 7 5 X # BRI L IZHRTETEE Y. DLTFOHITIE, 3 MDOEH y[1], y[2],
y[3], 3MEDEL b[1],b[2],b[3] ZEHZLTWVET. :

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

-
Il

Variable (index=1i)

=
Il

b = Parameter (index=1i)

Element ® value ¥—7—FZ2AWVW5Z LIk, EAEZRHETICEERTZEZERT LI LI TEET. KD
FliE, Lok e FEUE®RTY.
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i = Element (value=[1, 2, 3])
y = Variable (index=1)

b = Parameter (index=1i)

IWFEDF—7 — F8I8 index 121X Element ##8E 355 02, Z® Element {253 % Set Z2f8E€ T2 &%
TEFET. oML, LoTRrEUE®RTT.

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

<
|

b = Parameter (index=S)

BEFEBREATLZ L AHETT. IROFITIE 6 [HDEE x[1,'p'], x[1,'q'], x[2,'p'], x[2,'q'], x[3,'p'], x[3,'q'] BRE
HLTWVWET.

= Set (value=[1, 2, 31)
a'l)

= Set (value=['p',
Element (set=3)
= Element (set=T)

X w13
I

= Variable (index= (i, j))

—ODELRIH U TEHRORF 2 ED5HETE T, ROFITIE 12 HMOEK a[l,'p,p'l, all,’p.'q], all,q.p'],
a[l,'q','q‘], a[2’vp|’1pv]’ a[2’vp|’|qv]’ a[z’qu,vpv]’ a[z’qu’qu]’ a[3’vp|’vpv]’ a[3,‘p','q'], a[S’vql’vpv]’ a[3,lqv’lq|] %ﬁ% bfh\ i j—.
EATIZNLT2O20RFj,kPEDSNTVET.

= Set (value=[1, 2, 31)
a'l)

= Set (value=['p',
= Element (set=S)
= Element (set=T)
= Element (set=T)
= Parameter (index= (i, j, k))

[ A = R ]
|

REERONREMEINZET 2581, XFHOHFOAEMINC Y +—F " FEFXTIVI 4 — b " THE
BEPRHD T,

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

ROFUI VT NHFAD TT.

x['1','p', g’

x[1,"'p,q"]

DAFD &S24 = b THIRVERFIIHBRMI N, —fHLTHRbOET. (RFOEEERWEEE

x[i,9,k] >= 1

R, BT 2EEPEBEZINA GG ICERDOE S RERETEZ2HWE N TEET.
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+ (%) - (&) *(RE) | % (FEIR)
[ GREINEERED) | /1 CBEEREE) |+ (%)

WOFITIE, EE a[l], a[2], a[3] 2l 2,4, 6 ZHELTWVWET.

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

OB, BN 2o+ 24 +26 <5 ZEEBRLTWET. HNRNOELZEET272DIZEBFZEEHOHEDAD
EEAELTVET.

i = Element (value=[1, 2, 3, 4, 5, 61)
x = Variable (index=1)
ieven = i%2==0

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

ROBITIE, WALAFERN 2, <z ZEZELTOVWET. @

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

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

3.3.4 ©# 7~ > X Parameter

EHNE Parameter £S5 2 S ATRFAINE T, BARKIZa L WO ERAZEHET DI TOLS izl L X, .

a = Parameter ()

BEOERE2 —BIZEHT 5I121E, index F—T— R ¥%FE2 7 X Element Z HHWX3. UTOHTIE, 3{HD
FERDB[1],b[2],b[3] Z—EFIZEBELTVWET. :

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

b = Parameter (index=1)

UTFoflTE, 6 HMDER c[1,p], c[l,'q], c[2,p'], c[2,'q], c[3,p'], c[3,)q]1 Z—EIZEHZLTVET. :

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

EBDMEIE = THREL Y. EROMEZHRNITIEE L 2WEEIE, BEMIZ0PREINET. UTFOHITIE
EHD[1],b[2,b[B]1IT5 2 F L HDTHRELTVWET.
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b[i] = 5

value ¥F—7V—RZ2HWTES LERFIZEEZRETLIILETEET. ¢

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

HERIMEMNMEZRET 256813 E2MVWES. UTO-RRRIAKOEREZRL Y.

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

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

BEROLI & R /- & 556, HFIMERTY. MO _RBERAKOEREZRb X7, ¢

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

o
|

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

BEDIRVEBOLE BN SHEEZ D ZLIETEEHA. UFTEATY 27 b a ZEHI DI Python D
int BIZR->TLEVET. ¢

Parameter ()
1 # NG. a = Parameter (value=1) &952¢&

3.3.5 Z# ¥ > X Variable

Z5HE Variable £ WS 7 S ATRBINET. BAEMIZ X EWHEBHAEETET LI TOE S 1Izg3dd LU £,

x = Variable ()

OB  —EIZEHT DI, index F—TU— R EHEFEZ 7 A Element Z HWE 3. UTFOHITIX, 3HD
ZRy[1], y[2], y[3] 2 —BIZEHELTWVWET. .

-
Il

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

Variable (index=1i)

S
I

ZEHOPHMEIL = THRETEFT. UTOHITIX y[1], y[2], y[3] iIc#IHiE S 22 dTHRELTWET.

y[i]l =5
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init F—7—R2HWTCES L EARFICOEEZRTTE I ETEET. ¢

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

HERMEANMEZREST 256 3HE 2T, DTORBRBAKORKEZRL XY, -

y = Variable (index=1i)
y[1l] = 10
y[2] = 20
y[3] = 30

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

BHRM AR EENPHEVGS, Z2ROMEIX 7V IT) XL THEBMIZRESNE T, 7TV XLIZE-> T
HIMEDFRE 2 G L £ 7.

BB OLI & R - & 556, HFIMERTY. MO -RBERAKOEREZRb Y. ¢

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

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

1b ¥F—7—F5l#, ub ¥—7— FlZHWTESIIZEHRO NRIE, LRMEZEETLSILHTEIET. @

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

336 X 75

NIFFHBEREREZRAZ L > THRFET 22 THHTEEY. FIXIE, 2x+3y LI REZEHRLEZVEA, RO K
SRR L £ T

x = Variable ()
y = Variable ()
g = 2%xx + 3%y

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

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

’
Variable (index=1i)
)

Variable (index=1i

Q < X
I

2xx[1] + 3xy[i]

ADEE CIHELIZFEIMNIAETY. U RO TT.
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gli] = 2+x[i] + 3*y[i]

NICHRKNIZ AT 2T 2ITIEATFTO LS ITLET.

g = 2xx[1] + 3xyl[i]

g.name = 'g'

FOE B LR EMHT AT gE- gl 2 LET. REHETHEEMATHLDOTUTOERERIX
WINL FAKROEREZRS 7.

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

g = 2+x[i] + 3#y[i]
f =g+ 4

g = 2+x[i] + 3xy[i]
£ = g[i] + 4

REMS LD ETNORBEMIT 52 LA TEET. [URMMES BT 5 EF VBV THAL
¥

SIMPLE D & 5 IZADEZIXTE HA.
3.3.7 #l#9=X 7 > X Constraint
HlFI=1F Constraint &\ 5 2 5 A TEB X E 3. PySIMPLE CEEAEEZHRHINIL, SR (== 260 Xk

VESMHAFERER (<=, >= 26H) o_fETT. FXHNICAVSIEETR>=TIFNR, ==THDI I LITFE
LTSIV, BEFRNIZz+y=1 WS HlMRZEHT 2ITIIRD LS IZRABL 7.

x +y ==1

22 <0 XWIHRAREZEHT ZIIRO K S ICRAL £ 7

x — 2xy <=0

HEONPRVWAEREZWMOFES FIITEE A, ROTRIFED TT.

X — 2%y <0

BROHKAE2 —BIZEET 5121E, BF2 7 X Element 2 HWVWET. AROFHITIX, 3EOHIKIA 21 —2y; <0,
To — 2y2 <0, z3— 2y3 <0 —EIZEBZELTVWET.
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i = Element (value=[1, 2, 3])
x = Variable (index=1i)

y = Variable (index=1)

x[1] - 2xy[i] <= 0

A=A EZRITEHES 1= 2HVWAZLIITEERA. UTFOHBIZFEY TT.

x +y = -1

3.3.8 BHZEH Y X IntegerVariable

BRAERUL IntegerVariable 2\ 5 27 S ATREINET. BRI Xx C WO BEEBAEHTHIZEUTDOLS
R LY.

x = IntegerVariable ()

UFDESIZENTERUTY. .

x = Variable (type=int)

BB OBBER 2 —EIZEHT 511E, T2 7 A Element 2 HWE . ATOHITIX, 3 EOBBEK y[1], y[2],
yB1 2 —EIZEHLTVET.

-
Il

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

= IntegerVariable (index=1i)

=
|

BROLIB E R - ¢ 5856, HFIMERTY. UTO-RERBAKOERZFL £T. ¢

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

N
Il

Variable (index=i, type=int)

3.3.9 0-1 EHZ# - 5 X BinaryVariable

0-1 #2803 BinaryVariable £\ 5 27 S ATREINE . BENIZ x L WO BBEREEHET I TO L
SITRABLET. -

x = BinaryVariable ()

UFD LS IzEHENTHRLTY.
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x = Variable (type=bin)

BED 0-1 LK —EIZERT 51T, T2 7 A Element Z HWET. BIROHITIE, 3HD 0-1 BEZK
yl11, y[21 y[3] & —EIZEHZELTWVWET.

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

y = BinaryVariable (index=1)

BROLI B E R - ¢ 556, HFIMERTY. UTO-RERIAKDOERZFL £7. ¢

N
Il

Variable (type=bin, index=i)

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

3.3.10 £EFEEHER% Sum, Prod

BRIZB 2 S % [] 18T 2882 LT, PySIMPLE CTIXHPHEZME & LT, Sum BI%E Prod BIEA R
INTVET. ROFITE, HRIR ST 2 =10 2L TVET. -

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

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

EORA % Sum BIBCE HEDTIH LIRD LSSm0 X5

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

ROBITIE, HIFR ([T, ai)r =20 23R LTVET. -

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

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

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

Lo % Prod Bz HHTIZELL LIRO LS IR D ET.

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

a = Parameter (index=1i)
x = Variable ()
alllxa[2]*a[3]1*x == 20

BROFFICH U THERAT 2 HLTEET. WOPITE, BIHWR Y Y7 abjyy =10 B LTVET.

48 EIEI—HHANR




PySIMPLE Documentation, ') —2 1.2.1

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

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

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

a = Parameter (index=1i)

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

ROES IR TH L HAHETT.

Sum(sum(a[l]*b[J]*Y[l,j]r ])/ l) == 10

TRTOFRFAIODWTHEZTIGEIE 52 AT TEEXT. ¢

Sum(a[il+b[J]+y[i,3]) == 10

WO S aibiyi; =10 D & S 12 HOBEFIT OV THE AT S BAREFI A BT 5 Z L IETE A, -

Sum(alil+«b[jl*y[i,3], 1) == 10

FUEREHNT, MPHE2zIAHIFAZHEHRT 2HS TS ET. oflTix, HHR Z;Lsmi =10 ZidkLTW
9. .

Element (value=range (1, 6))

x = Variable (index=1)
i3 = i>=3
Sum(x[i13], 13) == 10

FMET S NIRRT ERMMN T SNTORWVWIRTFEIERET 2 Z LR TEEEA. MOHITVWTNBAD TT. -

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

M APERIE B 5T 256, RMERZ—ERELZLOEZMRHTLIHENRDH D £3. ROHIZFRD TY.

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

G ONTZRER—ELUPBG L RVWEGREHGIR TSI e NTEXT.

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

ROBITIE, BHRIR Y, cp s = 10, Yppa =20 2L TOET.

v v

i = Element (value=['p', 'g', 'r', 's'l)
T = Set(value=['p', 'r'l)
x = Variable (index=1)

IRDR=T1ZHi <)
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(HID =I5 D E)

iinT = i<T

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

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

Mo E>iz@EddszesTcEET.

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

x = Variable (index=1)

Sum (x[1<T]) == 10

Sum(x[1i>T]) == 20

HEEHEEHEBELRLS IR TR ZeATEHT. ROFIFWINBELWEE STT.

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

x = Variable (index=1

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

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

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

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

3.3.11 4R

MR, RFEOBKHEZGIRT 242G L 7. ROHITIX, ©all],a[2] 12 -1 %, a[3]i121 2&KELT
WET.

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

ali>=3] =1

FMEADP =D OROEHEF 2GS T 256, FMERF—ERFLEZLOZHHT2LENH D £,

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

Parameter (index=1)

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

ax = afl[i2] + x[i2]
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ROBNFFRD T, -

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

FHMT SNTZFF RN T ONTOVARWVWRFZRET 2 ZLIETEEEA. MOFIRVWTNER TT. -

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

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

FHERIZIEER ==, EFAMMAES <=>=, fEF <>, A —H =HAEFIPHFEHACTEET (WA TE
5DF, EELEANARESDATT ). IROFITIE, EE asum OEZEE a[i] OFHTO LD KEVWEDDHI
Zai>0 a; TEDTVWET. :

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

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

LofTlE, Sum BAROE —FIMEEKTEI T EIZERTEI A TEET.

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

FES <> BRFICHT2860MEAEL2 KB 2HET L LTBMAINET. BINOFITIE, E# all], a[2]
IZ-1%, a31IC 1 2FELTVET.

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

Set (value=[1, 21])

a = Parameter (index=1)

ali<T] = -1 # i B T ICEEN25HE
ali>T] = 1 # 1 B T ICEFNRVGE

EHEEHWTICEEIRT 2 TEET.

Element (value=[1, 2, 31)

a = Parameter (index=1i)

ali<[1, 211 = -1 # i P [1, 2] ICEENDIHE
ali>[1, 21] 1 # 1 B [1, 2] ICTEEFNRVIGE

FEAFLZ2EHAT &, | THEFTHIEATEXT. ThEN, and, or ZRKL 9. ROFITIX, EL B[],
b[4] iZ -1 %, b[2],b[3]IZ 1 ZFZELTWET. :

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

b[(i<=1) | (i>=4)] = -1
b[(i>=2) & (i<=3)] =1

HEFOMEIRMIZ LD, ZNTNORERXZFHFIMNT K BBEDNDH L Z LITHERL T LI,
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ZRTDFRMAZELEZ L HTEET.

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

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

print (x[i<j])

ZOHBFRD E D120 T,

X:
x[1,2]
x[1,3]
x[2,3]

LZMTLOFMERD O E VS 551 () TREBRRTETEZIMO HTHERH D 3. ROFITIEXT
DEMER i< D I RTHEFHLUTEBy Z7 72 ALTVWET.

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

y = Variable (index=1i)

ij = i<3

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

KoLIE 0P oWAET. ZOEHFIROESITHRD £T.

(x[(1<3)]+y[(i<3) (0)]1):
x[1,2]+y[1]
x[1,3]+y[1]
x[2,3]+y[2]

FHREZBPAEH VS Z LI TEEHA. ROTRIFFEAL TT. .

i = Element (value=[1, 2])
x = Variable (index=1i)
y = Variable (index=1)
xpos = x[1i] >= 0

3xx[xpos] + 2xy[xpos] == 0
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Condition E%k

B R A2 ERK T % 7212 Condition BIZ WS Z 2R TEET. RODRIFZVWTNEREUEKZES
£9. :

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

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

il = Condition (i, 1i>1)

OB TIEZIRAEE D IZH U T—RTHN» 1 THEIRMEANZEHRZLTVET.

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

ZIZTHEETAREG[HOIF—RITEDOEHER L HRZ0DT, ij0ik 1 OHFEOAZEIZE . EOFIILAT LR UEKZ
b9, :

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

TIRTEDEMEREER T DIZIFRD IS IZLET.

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

22T RSB0 T, HF (1,3) & (1,4) 28 2 &IThb 7.

BRI EMRDE TNV ELG R LI Lo THEDFMN2ERTZ2ILETEET. ¢

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

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

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

Element (value=[4, 5])

J
i§ = Condition((i,J), (i!=2, 3>4))

Z D & 51z Condition BB Z IS Z LIZ & > THMBSRMAZEK T H2 I ENTEHLIITRD XT.
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3.3.12 FEHER/D (K) EEEEE Min, Max

e e/ IME EASBE AR Min B OVE PR i R A HUAS- B Max 13, R sff i Sz e B ohh s/ (R) OH D %K
FTEHBTT.

i Element (value=[1, 2])

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

avalue = {(1,'p"): 10, (1,'g'): 11, (2,'p'): 20, (2,'qg'): 21}
a = Parameter (index=(1i, j), value=avalue)
Min(al([i,3Jl, (i,3)) # 10

Sum BAE L FBRIZT R COHFFICEZ G AIXE I EEW T L BN TEET.

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

—%B®{?§$C:Ob\f{§ﬁ%%1?5i%é\li %igliﬂl%%mﬁ’é‘éi tcif%i“ﬁ'/\/ ﬁ(@{’iﬂﬂi mini (2%} & IIliIlj Q; 5 e
KLUTWET.

Min(ali,3jl, 1)

# Min(a[i,j], 1)['X']=10
# Min(a[i, ], 1i)['Y']=11
Min(ali,Jl, 3J)

# Min(ali,j], J)[1]=10
# Min(ali,j], Jj)[2]=20

FMEREHNT, BRTOREZHIRT2HETE XY, ROFITIE, minsza; 2R L TWET.

i = Element (value=range (1, 6))

a = Parameter (index=1i)
ali] = 1
Min(a[i>31) # 4

F DMK EEFEEREE Sum, Prod HHEZR L T X W,

&/ (K) EESEE MinOf, MaxOf

B/ MEEFEE MinOf, e KAEHUSBEE MaxOf (3£ f/N (K) O3 D 2K BT .

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=i, a=al[i]l, b=b[i])

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

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

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

MinOf (i, al[i], blil])

ROR—UiTEi)
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(HID =I5 D E)

# MinOf (i, ali], b[i])[1]=11
# MinOf (i, ali], b[i])[2]=13
# MinOf (i, ali], b[i])[3]=12

RDHFIE MinOf BIE 2 W T2 D ER % —

=1 ==4

RELTW

—-n

£7. :

x = Variable (index=1)

x[1] <= MinOf (i, alil, b[i])

3.3.13 B

PySIMPLE T3 OEE L AN HINTVET. ThZThOBRIEI TSIV

HLDEELUTY.
+ - * % / /" 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, FIHR ad +2; <11 ZHBLTVET. -

#& Python (281} %

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

a = Parameter (index=1i)

x = Variable (index=1)
<= 11

alil*=*3 + x[1]

ZEHDORFIE IR, FLETROAERS ZENTEET. UTFTORBRIIVITNEAROEKEZRES £,

ali] + x[1]+*x[1] <= 11
ali] + x[1]*+2 <= 11
ali]l + pow(x[i], 2) <= 11

3.3. HEAEETIOERES
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3.4 HWFTEBEY IL/N wesp/wls

il 78 e & BRI S 2 - 2 7o sl A Bl biE T 9. PySIMPLE Tl 75 & MEICx 3 %
AR a—YRATF 4 ZAT)VTY XL E LT, wesp(weighted constraint satisfaction problem), wls(weighting local
search) Z VWA Z 2R TEET. HHNARMEY VL AZHVEEERMO 7 LT XL 8 i, TOHIEA
HoxT.

o EREETH Y, BT UBBBMENPRE D LIFIES W
o FIAER Variable 2V Z &R TE W
o HRIC HIBIEIZ B W T/MURBATI 2 D #T 515 (wesp DA)

wesp X2 E U T 0-1 BEZEE Y 5 R BinaryVariable %, wls 1328 & U T 0-1 BEEE - 5 X BinaryVariable
& BB Y T R IntegerVariable #FAVWTERELUEF. HL, wls IZB W T IntegerVariable % W 554 1E ~
FRAE pysimple.Variable.1lb & LRl pysimple.Variable.ub 2R ET 2 HENH O 3. LIF, K
FRMEIZINTEA R 2a— YV AT 4 ZAT VTV ALTHWS Z LD TE MR EREDAL 7.

THE LPQP wesp wis
Variable O x x
IntegerVariable O x O
BinaryVariable O O O
X NIRME & ERRAE A 4B
E]:0lE3E LPQP wesp wls
e O O O
v/ ¢ O O O
HlF= LPQP wesp wlis
fie O O O
—ik O x X

B TRz wesp IZBWT, NEUSLATAYIDEETOND /U DWTHIAL £ 9. wesp/wls 1HIH% HAYBIEL
ERFNT 4L UTHBL, RFINVTADNILREEZ BT TNV TY XL TY. Numerical Optimizer D P
TIDRFIT 1 ZFHli$ BTN N2 Y 0T, BEE UTRHliZTVWET. £oT, 10>=11 k5%
FRRIEHFEN (RXFUT 1 1) 2D ETH, [0>=0.99] &5 &5 RFRRNEHWEZRZLTWS (RS
T4 0) a0 Ed. EAMOBRBECTNURLI T ER S 20 EDH 5 HIBEECCHIFIAIZB LTI, #475RK
(IR R 51X L) 12K E2fE (1000 7 SINBEE =M E TEMICMS) 20T TEBEVRH Y £T. k7L
DRI K E SRS RVE S FERE LTI,
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7z, BEEBEETIIVOBRESR (CMA, BRELCHH Az RITEBEHNE Z W TEET.

WRERA PySIMPLE WD &FR | #8E

TR Selection FRAE IR 2 K

N— Rl B %L HardConstraint N— Nl 29

¥ I — NHl#BE% | SemiHardConstraint | ¥ I /N— N2 R T

v 7 b+ HIRIBIE SoftConstraint V7 MilfE RS
GlESERW LPQP wcsp wls
HardConstraint O O O
SemiHardConstraint x O O
SoftConstraint x O O

3% HardConstraint &\

3.4.1 Hl#=E

wesp/wls M AIFIZIE, ®TORFIRIFIRD 3 >OMBIZOHINET.
o N— R
o & I N— NHIFR
o V7 Ml
N—FHER e E, BBERL Tz T A SHRIR (63072 2 nid7e 5 2 nwiliix) o2 &t

IN— MR LK, N— FHEIRORITEL L Tz 3R EHRD Z L. @, L3z nidnids
SHVHIFIARD —H2 L IN—FHA e U, ETATEREORERKEZ £ I N— FHFEIZH UM TS & n S fliniz
LEd. wis iZBWTIZE IN— Nfl#IE N — FHRFICHRE N E .

V7 MR, BEEXD - L BMELS, BT U BN TBEITRWD, TESEITNZ L TRLWERKADZ &
TY. ZOE, V7 MR, SHHRNOBRKENSXFVT 4 BEZFRL, TORSFTILT 1 EPERHNET L
BB TTELRITHIMANZ M Uz EIRL £ GHRTTEIRRR).

FIRERE T, 2ToffRiEN—FHlfyAe UTRbh £,
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N— RHI#BI% HardConstraint

HIHIDIN— FEFIRTH B Z & 2T T 21213 E T H > <~ TX ) - T HardConstraint BA%0% FVW £ 9.

problem += z[i] >= 1, HardConstraint ()

IR ZBE L RWES, N—FHREREEI NS0, UTFORBEIXVTNEFRKOEKREZRS 3. ¢

problem += z[i] >

1
problem += z[i] >= 1, HardConstraint ()
1

, SoftConstraint (-1) # 1%

[£1

problem += z[1] >=

F7z, #RICEH 2T 25E, TINREE GO IXMEETT. LTFORBEIIVWINE AKOEKREZ RS
9. .

'cons'

problem += z[i] >

1,
problem += z[i] >= 1, HardConstraint (), 'cons'
1,

"cons', HardConstraint ()

problem += z[i] >

+ 3 /\— FHI¥EIEk SemiHardConstraint

FFID L IN—FREHRRNTH B Z 2 2iEd 212135 HENTH v v TRY) > T SemiHardConstraint B4 % FH
WEJ.

, SemiHardConstraint ()
, SoftConstraint (-2) # BEL. #

problem += z[i] >= 1
1

B

problem += z[1] >=

v 7 MHEI#BIEL SoftConstraint

B 7 IR TH B Z L 2 HEET 212N ENT H > < TR Y] - T SoftConstraint BIEE WX 3.

problem += z[i] >= 1, SoftConstraint (1)

SoftConstraint BIEUIBI I L D HINADEK BEDFHBENRTA—XOFRELTEET.

def SoftConstraint (weight: int, quad=None: float, linear=None: float):

o weight: EADELKE L DE. FEBHMF /AL -1 £21E-2. -1, -2 1% N F 1 HardConstraint, Semi-
HardConstraint % 23

e quad: EADZRDOBRE. JEAME.
e linear: EEAD —IXR DRI, JEEE.

B cons M % i 72 L T\ 22\ (cons.violation>0) D54, ¥V 7 MDD RF )L F 1 penalty IZIA R CTEHES
NnNE9.
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v = cons.violation
penalty = (quadxv**2 + linear+*v) » weight # wcsp
penalty = v o+ welght # wls

¥ 7z, SoftConstraint B D 2 518 L 5 3 5IBIART AW TE, RO LS BRFANZ L DRI NET. -

# % 2, 3 BIBROEK

SoftConstraint (weight) == SoftConstraint (weight, 0, 1) # penalty = vsweight &
&2

# % 3 BB

SoftConstraint (weight, quad) == SoftConstraint (weight, quad, 0) # penalty = quadxvx*+2

o+ weight &M

ZDRF VT 1 flld weight B & violation BYEDETEETEET.

z = BinaryVariable ()

problem = Problem()

problem += z >= 1, 'consl', SoftConstraint (3) # penalty = 1 x 3

problem += z >= 1, 'cons2', SoftConstraint (3, 2) # penalty = 2#1%x2 x 3
problem += z >= 1, 'cons3', SoftConstraint (3, 2, 1) # penalty = (2x1*%x2 + 1x1) *

W

for cons in problem.constraints.values():

print (cons.weight+cons.violation)

3.4.2 ERE%L Selection

B Selection 1F, HmFEDOE 0-1 BEEABOHTT—273% L IZEAELZWEAICHWET. AEOI®RIZ
Sum B Z FHW 2 HTE WHETTAY, wesp & M H T 2BRITIE Selection BI#UE FI\W 72 /i D3RI T 9. Selection
BIE W 72558, WEIIZ I3 0-1 BEEBEHET 28D 0 IC—DOMBEREZHET 5720, WL
MEElbEInE T, wesp A TIEAN— RElFYD Sum & EAfiT3.

DHITIX, 32 D 0-1 BHREL z[1], 2[2],z[3] DO B —27F 13 %2 11ZT5 L5 ELTVWET.

i Element (value=[1, 2, 3])
z = BinaryVariable (index=1i)
problem = Problem()

problem += Selection(z[i], 1)

TRTORFIODVWTHEZT I GARESBORFIEHETHI L TEXT. ¢

problem += Selection(z[i])

Sum B ZHAL-BE, MOLDIZHD £T.

problem += Sum(z[i], i) == 1
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Selection BB OB EIZIE, LMUEREZIBETAZEETEET. ROHITIE, z[1],2[2] D>3B—2K1F%2 11235
EIOBELTVWET.

p += Selection(z[i<=2])

FEPHIE € D FIEIZ DWW TIE SEFEEERE Sum, Prod 3ZIZ L TLEE W,

Selection % AW 7z HFNZ RPN HIFIRTE 2 IBE T2 2 2 I TE FHAD, HIZ HardConstraint i\ & 7420 5.

3.5 H A

PySIMPLE Tilit & 7= #FHEHE € 7 )L, Numerical Optimizer TR I N FE T, T OB ILRAFTEEHAFEHE H
Iz, (MHiEERHNIX) &0 M WERIERDE T 7 AV (ET )V 4sol) IS INET.

ZOFETIE, HIEROEMZHY S5 PySIMPLE O B%L Printf, Fprintf D W THIHL £ 9.

3.5.1 HANR

#id$ % Printf B, Fprintf (I8 TIE, DATORRER IS 2 H e BHENGT 52 LN TEXT.

BRER B4R 1S
Variable val BiAEAH
init FIE
dual RS 22 454
ub b PR
Ib T BRfE
Expression | val BAAEAE
init A E
Constraint | dual RO 22 4504
violation | &N &

IntegerVariable & BinaryVariable (% Variable D¥E&#H§SCTdH % DT Variable X[FI U TY .

BIFEAE val 13 solve BIEMSITIEN B HTTHIVUEHIME, NI REFTEREL A>TV ET. #ilxIE,
WDETFIVIZHTEZHDIEATOE D120 £9.

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

Variable (index=1i)
+= Sum(2+x[1i])
+= x[1] >= 5

T T X 'O
Il

RDR=T1ZHi <)
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(HID =I5 D E)

x[i] = 10
print (x.val) # 10

p.solve (silent=True)

print (x.val) # 5

H:

x[1].val=10

x[2].val=10

x[3].val=10
x[1].val=5.000000020802062
x[2].val=5.000000020802062
x[3].val=5.000000020802062

3.5.2 print BE#X

print BI%KIL, Python DFHAAMAEIE . PySIMPLE T print BI$iz & » PySIMPLE D& & A4 7V
2 MBS 2EHRE, RE-2T74—<y bCHOSEAHEZAELTVET.

print BiEZHWTA 7Y 27 b OFREL DTS ITIIATFO L S IZ5R LU 9.

print (HAXR)

BEDOMEEZET LT, ROXSITEHELXT. ¢

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

EBDOMEZE LT D12, ROXDIZEHBLET. @

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

print(alil)

ZHAEHIITHITIE, ROEIIZHABLET. -

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

print (x)

print(x[i])

ZROBUEAEZ 1S 2121, ROX S IZFd LT, -

3.5. HiHIE
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print (x.val)

print (x[i].val)

BREROTREZ LTI, ROLSICHBLET.

z = IntegerVariable (index=i, 1b=0)
print (z.1lb)
print(z[i].1lb)

AOWIMEZ H03 2121F, ROX STt U Ed.

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

HIFY R DA ZBBUE 2 19 5 121%, IRD &SI

ol

kU FEF. :

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

print (cons[i] .dual)

ISR N ERE LD 2121, ROKSIZEERL X7, -

p = Problem()

x = Variable ()

p t= 2*x # BRIE%EL
p +t=x >= 0 # #HHX
print (p)

RAFBAEC solve DHETIZ print B 25k 2 &, KAFATOMIHPREBOHHRIP LB S N E . HIZIE, RDETIVIC
NI LHEAFUTDOLIITAD £, ¢

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

= Variable (index=1i)

T X - 'T

+= Sum(2+*x[1])

p += x[1i] >= 5

x[1] = 10

print (x.val) # 10
p.solve (silent=True)

print (x.val) # 5

HiJ7:

x[1].val=10
x[2].val=10

RDR=T1Z%e<)
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FDR— T 5 D)

.val=10

.val=5.000000020802062
.val=5.000000020802062
.val=5.000000020802062

IRDOFNIRAEFE R % KT EE result DFHREHEIIETVWET. —ElL pysimple.problem.Result %R

LTL7ZEW.

Variable ()
Variable ()
Problem()

+= 2xx + 3xy

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

+=vy >= 0

' 'O 'O 'O 'O 'O < X

.solve (silent=True)

print (p.result)

H7:

errorMessage N

method : higher

optValue : 22.50000000376254
errorCode : 0

nvars 2

nfunc 4

iters : 6

fevals 9

factCount HE

tolerance : 1e-08

residual : 3.762538162000488e-09
elapseTime : 0.004999995231628418
infeasibility : 1.0

consInfeasibility: -3.552713678800501e-15
varInfeasibility : 0.0

hardPenalty : None
semiHardPenalty : None
softPenalty : None

HOHE %z, RMEXTHIRT2HBAETYT. UTFTDX2IZ LGS, ZHx[1], x[2] DBRAEED AP H D ST H

9. .

print (x[i<3] .val)

EOEZFORFEDADOHEMZ L NTBITFRDEISIZLET.
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print (x[x[1].val>0].val)

TR X FHDEE, print BEZ T TIIBIHAMNIIRREINERTA. SIHATETCRRIES1Z1E repr BE %
AVWEd.

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

print (repr(a))

ZOHINIIRD LS I1Z3mD £9. ¢

alpl=pair
al[gl=queue
al'p']l="pair’
al'g'l="'queue'

AV RTY R Tldrepr DERPT 7 AN LD ET.

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

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

al'p'l="pair'

al'g'l="queue'

>>> print (a)
alpl=pair
algl=queue

3.5.3 Printf EA%

Printf B%{/% PySIMPLE QMR EZDERELED 7 +—< v b THHIE2HHREEZAG L T\ £ 9. Printf D
EREUTDOESICEDSNTVET. .

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

OHITIE, BROBEMEEZENDIETVET.

i = Element (value=[1, 21])
x = Variable (index=1i, init={1: 10, 2: 20})

Printf (' ', x[i].val)

AR THAHIELTO LS Zb £9. -
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10
20

MOESITRd T2, HHEMTOLSIZHRD . ¢

Printf('x[{}] DIE = ', 1, x[i].val)

HiJ:

x[1] D& = 10
x[2] DfE 20

ZRPRUTN U T val DFBIZEIRD R D £9. ¢

Printf (' ', x[1i])

ZOHINTIRD LS ITmD £9. ¢

x[1]
x[2]

PR INE & 9 20T, MRS 212 {of) ZHVET. -

Printf('x[{}] DIE = ', i, x[i].val)
H77:

x[1] D& = 10.000000

x[2] D& = 20.000000

BRIV LMHMERETHIHTEET. UTOHITHE, IMNUEMATZHOARE I NS LS5 B LTV
£7. :

Printf('x[{}] DIE = ', 1, x[i].val)

HiJ:

x[1] D& = 10.00
x[2] D& = 20.00

HODIEEZEETHI LB TEET. INOHITIE, HMA 15 XFTHDPNED L5 IR LTHET. -

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

HiJ7:
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10.000000
20.000000

M E L NROM A% £ DTHABTEHILHTEET. ¢

Printf('x[{/] DIE =

', 1, x[i].val)

H77:
x[1] DIE = 10.00
x[2] DIE = 20.00

TA—y M S T EREFELNEMHT LI A TEXT.
7ZEW.

FHMX pysimple.Printf ZHEFRL T

KAERAEL solve DHTIZ Print B % Glik 92 &, KfgaiOYIREBOEHRI LA TN ET. HIZXIE, ROET VI
W BHIEATFDOESIT0D 7.

Problem (type=min)

Element (value=[1, 2, 31)

= Variable (index=1)
+= Sum(2+x[1])

p t= x[i] >= 5

x[1] 10
Printf ("x|

T X B 'O

] DfE
p.solve (silent=True)

Printf ('x[{}] D&

', i, x[i].val) # 10

5

= #

', 1, x[i].val)

D&
D&
D&
D&
DfE
DfE

10.000000
10.000000
10.000000
5.000000
5.000000
5.000000

iz, REXTHRT2EEARETY. UTOL 212 LEGE, BEX(1], x2] DEOABE I NET. -

= i<3

i3
Printf ("x|

] D&

’

i3, x[i3].val)

FUREONKTHNIE, RRHCEBRLE TR ZeATEET. mofiTik, 28 x[1], x[2], x[3], &K

a[2], a[3] Dz [ IZHE X ETVWET.
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i = Element (value=[1, 2, 3])

x = Variable (index=1i, init=3)

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

Printf('x[{:d}] = {:f}, al{:d})] = {(:£}", 1, x[i]l.val, i, ali])
HT:

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

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

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

IROBFNIRAFEFE R 2 KT EE result DFHRZEHE I TTVWET. &l pysimple.problem.Result % i
LTL7ZZW,

Variable ()
Variable ()
Problem()

+= 2xx + 3xy

X
Yy

p

p

p t= x + 2xy == 15
p +t= x >= 0

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

#print (p.result)

Printf (' BRI D% {}', p.result.nfunc)
Printf (' AsUEDRERE [)', p.result.iters)
Printf (' BIENETLMMEEK {}', p.result.fevals)
Printf (' BMELUE {}', p.result.optValue)
Printf (' INER¥IESRME {}', p.result.tolerance)
Printf (' REMEFRGEERE {}'", p.result.residual)
Printf (' FREEERM {}', p.result.elapseTime)
Printf (' 8 TEX7—4%2Z (]', p.result.errorCode)
H T

R DK 4

HNaEDRED 6

RS @ 4% 9

BHIREAHUE 22.50000000376254

IR ERHIRE SR A4 1e-08

REMEGRKRE  3.762538162000488e-09
PR Et B BFE 0.004999995231628418
BTEBRF—92R 0
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3.5.4 Fprintf E%k

Fprintf BEUE, B¥EH N TERLS 7 7 AV LT 2T 57200 TT. k%S & v D B g,
Printf B & IZIFFEFEOEEZ A L TCWE T, Fprintf BEOFERIUATOL S CEDSNTWET. k771
WELRET 7= D 1 51BN, Printf BIEE FkOHERTT.

ROFITIE, ZEROBCHELZHNIETHET. A7 740 E LT, outputtxt ZFHREL TWVWET.

Element (value=[1, 2])

Variable (index=i, init={1: 10, 2: 20})
w') # 774N ERL
Fprintf (fp, ' ', x[i].val)

fp.close() # 774 %ZFHLC%

i

X

fp = open('output.txt',

ZHUIKT BT 71V output.txt ~NOHITEBL RO L 512720 £7. -

10
20

Python @ with X %25 L XD Z2IZT 7 A NV~NDHEIDBTEET.

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)

77 A EFEETRRL, BMELZWGEET7 7 A VERCEOSHE @ & T28ER’HD £7. ¢

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

3.6 kAT av

KA T a vk, RGEOENEE L O <HIHT2720d0bDTT. KA T avaFHETLIILIZLD,
TINTVZXLOBRP, MTERGOPFEREA2TS5ENTEET. EEHDPM Y 7 1 VOHIEIZ D WTIE BRE
25 A Problem % ZHER 72X\, RIRA T a v ERFET 2 HIEICIEME S 7 AR LT options &M% A
WET.

WOHFITIET IV T XL & U THIRE simplex 288 L TWET.

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

ROFITIE, A ERAEEZ 1072 ICRELTWET.
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p.options.kktEps = le-12

OHITIE, FHERRIOEREZ 60 IZERELTWVWET.

p.options.maxTime = 60

ROBITIE, PEREEIZL 2=V AT 4 v I7F —Frins ZHEALTVWEXT.

p.options.branchRins = 1

—IRDRMEA TV a ST OWTIWEREA T a VvERDPFHATEET.

p.options.branchRins = Options.Branch.RINS_ON

KRFEA T a VEBOFMIZDOWTIE help (Options), help (Oprions.Branch) Z{#ifH3 % H Options,
Branch % ZHERL 72X W,

RAEUMEZHIFRL TT 7 40 MEIZER G121 del XEHWET. -

del p.options.maxTime

ROFITIE, TRTORMEA TS a VEBIRLTT 74V MEIZELTWET.

del p.options

T 7 A MEIX 16.5 KA 7> a v~ & THERIIZI V.

REEA T avD—EIXL T CHRATEET.

print (dir (p.options))

KA 7Y a VOB E—SEIEA TR TE X, ¢

print (p.options)

KfRA T a v OFMIZDWTIE help (p.options) ZfiHT 5% ProblemOptions % ZHEia< 72& .
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3.7 T DLDHEEE

3.71 1 VR—KICDWT

PySIMPLE TEF U V7 2T 5HNCIIMHEHT A2 ATV 7 b 24 VR— LU THEIZRBIZLTEL BEDLDH D
FT. A VKR PMIFIEAT ATV 27 METEMEBNCATD kL, $ARTE—EL TS HEELH D £7.

HIEDHETIHATOESICHEHATEZA TV 27 b2y TR > TAHRET. ¢

from pysimple import Problem, Variable

BHEDHIETIE « 2T 52 £ T PySIMPLE CHA AT RTOA TV x2 h2FIT LI EHNTEL LD
W20 ET. .

from pysimple import x

WINDEE S Python DARTZEMICFET 2RADA TV 27 b EEHEETEZ L THHEREELZEZ 37 #E
PDH B LITER LTS ZI W,

FIHTHEZ PySIMPLE A 7Y 2 27 b O —BIZA RO LD ICHERT D2 LN TE X T

$ python -i

Python 3.9.5 (tags/v3.9.5:0a7dcbd, May 3 2021, 17:27:52) [MSC v.1928 64 bit (AMD64)]
—on win32

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

>>> from pysimple import =x

pysimple 1.2.1 ("Mon May 31 21:57:21 2021 +0900" "flbb5be")

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

>>> dir ()

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

PySIMPLE # /Xy 77—V DL ERAHT S Z L HAIRETY.

>>> import pysimple

pysimple 1.2.1 ("Mon May 31 21:57:21 2021 +0900" "flbb5be")

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

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

ITAVTAZHAVEEEIZps 2HBEL XY, -

>>> import pysimple as ps

pysimple 1.2.1 ("Mon May 31 21:57:21 2021 +0900" "flbbbSbe")

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

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

PySIMPLE Ti¥, EEKIZ name B2 5 272\ &6 7 Z R Set, IRF 7V 5 R Element, 87 = A Parameter, X
22 A Variable ® name JEMEZ HEPEBI U £ 3. HHNZRB UGG I A% R0 ET. .

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

print (Variable (index=1i))

ZDOHBFRD &S0 5.

X:
x[1]

x[2]
Variable:
Variable[1]
Variable[2]

T, AVATYXTIEBTHINCEBL ZTDOT name B2 5272 HBRWTL XD,

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

Variable:

Variable[1]

Variable[2]

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

y:

y[1]

y[2]

X 7F R, ®l8RKT Z Z Constraint 7 ¥ @ name BV IR ER LS BETEZOoNET. HRINIZEZX 2551%
name EEZZHLU £,

Element (value=[1, 2])

-
Il

Parameter (index=i, value=3)
x = Variable (index=1i)

ax = af[i] + x[1]

print (ax)

v

ax.name = ax

print (ax)

H77:

3.7. ZDfDiKeE 71




PySIMPLE Documentation, J ') —X 1.2.1

(ali]l+x[1]):
x[1]+3
x[2]+3

ax:

3.7.3 pandas = \\/z cSV T — 4 DFAAH

AT, 7— XN B CRIEMEIC XD ND pandas EY 2 —VEZFAL T, csv BATRRELTWET—X
% PySIMPLE 7'V =7 & UTHARAL HEERNALET.

WEMN 1 DDFT — X value, size #Z X £9. LN TIE knapsack.csvddE ULET.

i,value,size
ffa—k—, 120,10
KAWRyY MR ML, 130,12
NFF,80,7
YAZ,100,9
HICEY , 250,21
RY,185,16

Z N % pandas &\ TEiAIAA, Parameter (29 2IZIFRD LS ITLET.

import pandas as pd

# 1D, 1 index, ##ET—%

data = pd.read_csv('knapsack.csv', index_col='i') # Z® index col IFHARLAGLTHLIW
i = Element (value=datal['value'].keys()) # @

value = Parameter (index=1i, value=datal['value'].to_dict())

size = Parameter (index=i, value=datal['size'].to_dict())

NEM2 ODOGBELFEMKTY. LN TlX assign.csv23dHb & LET.

i, j,gain, cost
1,A,31,13
1,B,12,60
1,C,19,76
2,A,76,32
2,B,75,120
2,C,15,6

INZ@HARDITIFRDESIZLET.

# 1D, 2 index, BHET—%

data = pd.read_csv('assign.csv', index_col=['i', "3'])

ROR—TiTEi)
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FDR— T 5 D)

ij = Element (value=data['gain'].keys())
gain = Parameter (index=i7j, value=datal['gain'].to_dict()) # Z/HF#
cost = Parameter (index=ij, value=data['cost'].to_dict()) # ZHIaZ b

PySIMPLE TIRFWEBRTDOT — R %2 5251213 key X TIVOFREEICEBT L2HER’H O T2, Zhik
DataFrame @ Multilndex % {# 5> Z & THHEIZEHTE TE £9. read_csv B THAAL YA, index_col F—7— K
T Multilndex 2{§ET B LN TEET.

KRG EIEDUMTABETY. U FTlk product2.csv L L. :

INZ@HARDITIERDESIZLET.

# 1D, 2 index

#data = pd.read_csv('productl.csv', index col=['i', '3'])

# 2D, 2 index

data = pd.read_csv ('product2.csv")
data = data.melt (id_vars='i', var_name=']', value_name='product')
data = data.set_index(['i', '3'])

ij = Element (value=datal['product'].keys())

product = Parameter (index=17j, value=datal['product'].to_dict())

KILADGE, read_csv B THAAA L, melt B TEIE L, set_index B% % I\ % Z & T Multilndex % 5
ETBHIENTEXT.

KA THREN 3 2OGEELHEKTT. AT Tl demand2.csv 252 LET.

i,9,% Y

0,A,300,200
0,B,180,150
1,A,240,180
1,B,150,120

INEHAADIZIZRD LS IZUET.

# 1D, 3 index

#data = pd.read_csv('demandl.csv', index_col=['i', 'j', 'k'])

# 2D, 3 index

data = pd.read_csv('demand2.csv'")

data = data.melt (id_vars=['i', '"j'], var_name='k', value_name='demand')
data = data.set_index(['i', '7J', 'k'])

RDOR=I1TH: )

3.7. ZDfDiKeE 73



PySIMPLE Documentation, J ') —X 1.2.1

(HID =I5 D E)

ijk = Element (value=datal['demand'] .keys())

demand = Parameter (index=1i7jk, value=datal['demand'].to_dict())

3.7.4 for X% {FES

for I EHE %2 FRUE T 2720 DH# 71 —T7F. PySIMPLE O&#4, &8, 2%, K, Nz rotrrv

7 MIWThd for XTUHTZZ N TEET.

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

print (elm)

ZDOHINTRD LS ITRD £9. ¢

HOMEIZEERFE U272 £7.

RFTIE set BETHIET 28AaZHVET. ¢

ij = Element (value=[(1,3), (1,4), (2,3)1)
for elm in ij.set:

print (elm)

WRITIZR S THREZIIBTEZ TN R B I LIZEBRLTLEI V.

I = Set(value=[1, 21)
for elm in I:

print (elm)

—GCDERE X TN U THRN LK RWEGS, Ty vy 7 UAaRoM b g L fificm#cE £y,

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

HiJ:
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EBFFHE LRI XS IO ET. ThbbF—2WY I Ed.

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

print (elm)

fEZEDY HT 121k values (), F—EfHZFERIZERD B2 items () AV Y REHEWET.

for key, value in a.items():

print (key, wvalue)

EHOMEEID HT12id . val REDOBEMICE ) TRROBENTEET.

i = Element (value=[1, 21])
x = Variable (index=1i, init={1: 10, 2: 20})
for key, value in x.val.items():

print (key, value)

3.7.5 Python 7 7 U hADE#H

IROHIEES % Python DV A MIZEHLTWET. -

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

Hi77:

(L), (2,0, (3,)]

WIIZR S TR ERZEIB TR TN ARE I EIZEZELTLFE X,

3.7. ZDfDiKeE
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ROBNFEH % Python DFFEFIZEHL TWE T, -

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

print (dict (a))

IROHFNIEBDBIEE% Python DV A MIAEHLUTWET.

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

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

H:

(1, 2]

IROBNEZEBOBIENE % Python OFEF AL T hEF. 7!

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

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

IRDOBZEE % Python DEERUZZEHL TWE T, .

a = Parameter (value=3)

print (int (a))

HiJ7:

IRDOHNIZEEDE % Python DFE/NGREIZZ# LU TWET.

x = Variable (init=3)

print (float (x.val))

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

AT A 7Y 7 MIZBEEPRHNUGIIANLZHBTE EEA. ROZRIFFAD TT. -

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

print (int (a))

3.7.6 pandas =W -iERKDHE A

FHRY AR TR BB DRERERIE A TRIZWT —ANZ b b £3. KHTIE, 7— XN SE CREMEIC X
{ffir# 3 pandas €Y 2 — )LD DataFrame % W THERZ M T L ET.

P EYMEE RTAEL LS.

= Element (value=range (4)) # L=

= Element (value="ABCD'") # A

= BinaryVariable (index=(1i, j))

= Problem()

"E&ANE 2 DOEEET S
' &EER 2 ATHIET S

+= Sum(x[i, 3], 1) == 2,
+= Sum(x[llj]l ]) == 2/

'O 'O T T X uw- k-

.solve (silent=True)

— Mz EdEA L D I IFIER T — & (tidy data) DFERIZ2 D £9. BRT — 22 REATI T 9 5121 pivot Bi% %
sz rcTEET.

import pandas as pd

output = pd.DataFrame((x[i,]J].val>0).set, columns=['1"',"'J'])
output['val'] =1

print (output.pivot (xoutput.columns) .fillna(0) .astype(int))

W

i A B C D
i

O 0 o0 1 1
1 1 0 1 0
2 0 1 0 1
31 1 0 0

F=AZMTOATHTIHETS, x[i,J].val>0 TIEDERAS> TWBEON SRS (ZIRTD) mEZME LT
WET. REAKEFAITLV—=—FTERVWDT, set BEIZEDEZX 2 DX TV % DataFrame (23 L £3. =47
HeMEsZ2EMU, WITHTERY bF—7MZIIT.UE Y. pivot B index, columns, values 514X % HL Y £
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T, TNENH output @ i, jHI, val FZxt)ET 5728, output.columns Z{ET I & THEIKILL TVWE
. RO &SI, BHL»S =D % DataFrame 125252 HTEET. .

val = [(xi]j, v) for ij, v in x.val.items()]
output = pd.DataFrame (val, columns=['i','j', 'val'l)

output .pivot (xroutput.columns) .astype (int)

Wik, BloFle LTy 7 MREESTAZELED. 5 A0—lD> 7 b UTHY (Day) - &%) (Ngt) - /K& (Off)
PROFT.

m = Element (value='"'ARCDE") # Man
d = Element (value=range (1, 8)) # Day
s = Element (value=['Day', 'Ngt', '0ff']) # Shift

prb = Problem()
x = BinaryVariable (index=(m,d, s))
prb += Sum(x [m d,sl, s) == 1, '—HICEHEIET—D"

prb += Sum(x[m 'Day'], m) == 2, 'HHEEZIALLDE!
prb += Sum(x[m d,'Ngt']l, m) >= 1, '®REIE—ANUL"
prb += Sum(x[m,d, '0Off'], d) >= 1, ' —ELLEFARA"
prb += Sum(x[m,d, 'Ngt'], d) <= 2, ' ®WEIEZEET"

dl = d != 7

prb += x[m,dl+1,'0ff'] >= x[m,dl, 'Ngt'], ' REDROHIELHK"

prb.solve (silent=True)

4%, DataFrame ~DIED 5 X A1 UEL D, INTHKDI ZIRIETT. -

output = pd.DataFrame((x[m,d,s].val>0).set, columns=['Man', 'Day', 'Shift'])
piv = output.pivot (xoutput.columns)

print (piv)

HiJ7:

Day 1 2 3 4 5 6 7
Man

Day Off Day Ngt Off Day Ngt
Off Day Off Day Day Off Ngt
Off Ngt Off Day ©Ngt Off Day
Ngt Off Ngt Off Off Day Day
Day Day Day Off Day Ngt Off

Mmoo Q w >

I 27z U T 2 R D 7 b G 2 HBEHT 2 I MATAZ L & 5.

piv.loc['DayCount'] = (piv == 'Day') .sum(axis=0)

piv.loc['NgtCount'] = (piv == 'Ngt').sum(axis=0)

piv = piv.assign (OffCount=(piv == 'Off') .sum(axis=1),
NgtCount=(piv == 'Ngt') .sum(axis=1))

print (piv)
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A

Day 1 2 3 4 5 6 7 OffCount NgtCount
Man

A Day Off Day Ngt Off Day Ngt 2 2
B Off Day Off Day Day Off Ngt 3 1
C Off Ngt Off Day Ngt Off Day 3 2
D Ngt Off Ngt Off Off Day Day 3 2
E Day Day Day Off Day Ngt Off 2 1
DayCount 2 2 2 2 2 2 2 0 0
NgtCount 1 1 1 1 1 1 2 0 0

3.7.7 =%1t TIPS

AIETIE, PySIMPLE O8I EHTZ e D TE 27 E L GEE 4 DBALET.
Set/Element @ value IZi& range 252 %

Set @ value ¥ —7 — NiZiZ iterable A 7V = 7 b2 EET Z LA TE X TH, range DHE X O & # (b
Brbi, FEHOFlZE, 10 EREOEEENFKEL £, Element 125 value F—7— F23H 0 £ 3BT
T. BREPEEBINOG T3R5 range A 7V =7 M EETEOIZLELED.

I = Set(value=list (range(1000000))) # EWL
I = Set (value=range (1000000)) # RV

set "EAILRFIEFEWEDHLT

Set *® Element IZ value 2352 5 NG E IR TT — X F o v 7B¥ fTbnEd. BiFETRT—XF v 2Hn2MH,
BETX1IRTHS7-0, BEOHNES LD ET. .

# W

il = Element (value=range (1000000))
i2 = Element (value=range (1000000))
# FEL

I = Set (value=range (1000000))

i1l = Element (set=1I)

12 = Element (set=1I)

BBEIRDODESIZHRTAHILETEET. .

il = Element (value=range (1000000))

i2 = Element (set=1il.set)

FHFE Y Ib/ub ZfES

PySIMPLE TIIZ D E S K2 lower/upper bound 2 52 % Z & AR TE £7. bound ICEHZE L 285G EE, 52X
BRWGE L FEUEE T AT 720, BHETIIERNRDOS, Sz £9.
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= Element (value=range (1000000))
Problem()
L

rﬁ\\

Variable (index=1i)

+

= x[1] >= 1
L
Variable (index=i, 1lb=1)

X %% O X % T k-
Il

I s

T—YIRESRICEZD

PySIMPLE T3 Parameter DfF*°> Variable D#JHIEZ EERICEA 52, EERIIEETHILHTEET.
LA L, Parameter/Variable ~NORAFRFE D SN E1TS 2 2 HNE U TEREINTWS 2D, @EDNRAIL
R LELS > TLEVWET. 201D, HANMHEEZIEELZWEERHEEZFRLTEE, EERICI5R5
DHHEHTT.

# EW
a = Parameter (index=1)
for idx in ...:

alidx] = ...

# FEL

data = {}

for idx in ...:
data[idx] = ...

a = Parameter (index=1i, value=data)

—74, MDD LS BHFFNERADGERIMED D FHA. ¢

a = Parameter (index=1i)

ali] = 1

3.7.8 EHHEMICDOWVWT

IRDOBEREHHEEZZE A TAHAIL & .

BREH

zi, 1€11,2}
Gk

227; ZT; < 3
BREH (RATL)
> Ti

13 Z OFEICIZBERIIFEL FEAD, EHEHTHNTFITTRMPFAIEL £, IROFITEELEH M E %
— R REHGTHE S UTREL, ETAWRE o BEBE UTHESELTWET. ¢
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def showresult (p, x):
if p.is_feasible():
print ('feasible!")
print (x.val)
elif p.is_infeasible():
print ('infeasible!")
else:

print ('some error!')

def problem(vartype) :

= Element (value=[1, 21])

+= 2xSum(x[1]) <= 3

+= Sum(x[1i])

' 'O 'O X - T

.solve ()
showresult (p, x)

return p.is_infeasible()

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

problem(float)

= Variable (index=1i, lb=

= Problem(type=max, silent=True)

0.1, type=vartype)

ZOHINIRD L ST £9. ¢

infeasible!

relax!

feasible!
x[1].val=0.7499999998309204
x[2].val=0.7499999998309204

LHOBFTHIFFAUMEEZHBEEREL TVWEZOILELEFAET. 2RO type BUEEZE»SEHTE 5 MEE
MHAT2E, MERZTOE X TEEENZITS Z

EMTEEXT.

p = Problem(type=max, silent=True)
i = Element (value=[1, 2])
x = IntegerVariable (index=i, 1b=0.1)
p += 2xSum(x[1]) <= 3
p += Sum(x[i])
p.solve ()
showresult (p, x)
if p.is_infeasible():
print ('relax!")
x.type = float # EHEHIEE

p.solve ()

ROR—UiTEi)

3.7. ZDfDiKeE
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FDR— T 5 D)

showresult (p, x)

type BMOEEIZIIFRT 2D 5 LI TEEHA. MOTBRIFFY TT. -

x[i].type = float

82
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B4E

> TI)

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 (**kwds)

TR (H B - 228K - iR

sample.tutorial.oil2 (**kwds)

T (E#)

sample.tutorial.oil3 (**kwds)
HHMEE EE - T

sample.tutorial.oild (**kwds)
HHEFE R - HEDORT)

sample.tutorial.oilb (**kwds)

T ()

sample.tutorial.oil6 (**kwds)

AR (B ED)

sample.tutorial.oil7 (**kwds)

JHTEEI TR G SR 1 0 B0
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4.2 HR

IROBMOE%E PySIMPLE TElid L TAEL £ 9.

5|3 7
6 1(9(5

I~
(as)
w
|—'i

8 719

B IE3x 3078y ZIZRKY 6Nz 9%x 9 DIEAFFEOMNIZIRZHTZT L D12 1~9 FTOHRFEANSENX
LT,

s BEVTVWABTYRIZ I~ DVWTNLDOHTEAND

o HAEIFMEDEFTNZ 1 DT DAD

o BEFMORITIZ 1 DT DOAS

o BMEIXAMTHENZ3x 30T OV INIZ1IDTDAD
I UES LRy

BOHOBEUE, £YATOWT, &EM TAZ] HLAIE TASAL] EWSRELRHTE260DL R0 £7.
ZITIR, ABBAR L, ASARVEAIX0END LI BEM oy <2 BEALET. X155 9%, YRARE
DA, DA TD (9,9 220 7.

ZDEE FHOERNIED LI SIZETIENTEBLZTLE I D, ZHWIZOVWTRTWEEL & 5.
ZVWTWBIRICTI~9 DVWThHDEFEEAND

AL ZHIcEZZ L, TORAZE1IDP5 9DWTNHLDMEPAD £T. SWHBI DL, 2111y, To,(1,1)
D5HH L5 12D 1 h->TW3S, Thbb, TNoE2RETEBT IILRZEEZXDLZIENTEET.

Ty1,0) + T2, + o+ 2o =1
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INzfveVal ={1,.,9} & > ZHVWTRHET L LIRDLDITRD £T.
Z Ty, (1,1) = 1
veVal
ZOHINE TR (r,e) THRIZLLTWEDT, 1 DHDHI#IE r € Row = {1,..,9},c€ Col ={1,..,9} ZHWTIX
DES IR TEET.
Z Ty, (re) = 1, Vr € Row,c € Col
veVal

EZEIIHDEHIZ1 DT DAD

1 e 1HEEZPIZEZTAZILED. H1LIEZ1IHEHOONTARIZAL £T. 1HEHIZ (LD, .., 9,1) DIANS
o TWBDT, ZOH3b5 i35 1201k ET.

ZNEIRDESIZRHTBZ N TEET.

Ty,1,0) F Z1,20) o+ L) =1

Thbb,

Z T1,(r1) = 1

r€Row

ERDFET. INEMLEOME v LAEDF clzDWTEZDE, MOLS IR TEFT.

Z Ty, (re) =1, Vv €Val,c€ Col

reRow
EEIIEDRITICI DTDOAD
FIOL & LARKIZIRD LS ICRBTHI LN TEET.

S Gne =1, Vve Val,r € Row
ceCol

ZEIXBRCTEEN/Z3x 3DTAOYIRICT DFDOAS
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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.

flid7my Z Iz onWTHPAMICERT 2125 ThIEEWTL & 55, ¥l LT, Blocks={(QD, (1,1)), ..,
(@, 3,3), (@, (1,4), ... (©), (9.9)} L\WSELEEFET 5L, KT ORI,

Z T1,(r,c) = 1

(TVC)
(1,r,c)€Blocks

ERBTEFT. [LEOME v EED T Y 2 n € Blocks(0)={(D), .., ®} KDWTHZ B L,

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

RDOR=I12H:K)

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 | \
I 98 | | 6 |
f———— F——— f——— +
| 8 I 6 | 3
| 4 | 8 3 1
|7 2 6 |
o F——— F——— +
| 6 | | 28 |
\ [ 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 ( **kwds)

RO

4.3 flESE
SIMPLE #i#E%E V23 iZ %)t U 72 € T D PySIMPLE 12 & 2 %% AL TV ET. BAKZREIEX SIMPLE 4
B V23 2R 230,

sample.reidaishu.p2010_mixture (**kwds)
fid & [

sample.reidaishu.p2020_transport2 ( **kwds)
T 3% [P

sample.reidaishu.p2030_multiplan2 (**kwds)
2 AT G 1 1o ]

sample.reidaishu.p2040_DEA (**kwds)
ai&otrik (DEA) EF )V

sample.reidaishu.p2050_knapsack2 ( **kwds)
>y Ty I EE

sample.reidaishu.p2060_cover2 (**kwds)
EEmERNE

sample.reidaishu.p2070_maxflow2 (**kwds)
R

sample.reidaishu.p2080_mincost2 (**kwds)
He/INEE FH I

sample.reidaishu.p2090_multiflow2 (**kwds)
% i R

sample.reidaishu.p2100_median2 (**kwds)
p AT 17 VR#E

sample.reidaishu.p2110_center2 (**kwds)
p RV ﬁ “‘Ftﬁ%ii\

90 BAEH T
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sample.reidaishu.p2120_TSP2 ( **kwds)
PO EIR ) 7 S g i

sample.reidaishu.p2132_fieldassign2 (method="auto’, **kwds)
FEFER 72~ S b E 24 [

sample.reidaishu.p2132_fieldassign3 (method="wcsp', **kwds)
HRER 70~ 2D EY [ (wesp)

sample.reidaishu.p2133_jobassign3 (method="auto’, **kwds)

Ay

sample.reidaishu.p2133_jobassignd (method="wcsp', **kwds)
H:FEI L (wesp)

sample.reidaishu.p2150_FPP (**kwds)
2 T 1

sample.reidaishu.p2160_leastsquare2 (**kwds)
/N = 3

sample.reidaishu.p2710_portfoliol (**kwds)
F—h 7%V A b E

DrDa<wy F2HE7T58 LEOTARTOMENY A LY bE—RTETINET. .

$ python -m pysimple.sample

UTRDaxy R&2FEITTEZEFa— M) TILDITRTOMERETINET.

$ python -m pysimple.sample.tutorial

I LIZFT94628HTEET.

$ python -m pysimple.sample.tutorial o0il7

RO a<xy REFETT 5L BHOMENPETINET. ¢

$ python -m pysimple.sample.sudoku

MBI EIZFEITT6IbTEET. ¢

$ python -m pysimple.sample.sudoku sudoku

PAFDaxy FaFT4 2 L HERED TR TOMENETEINET. -

4.3. HIEE
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$ python -m pysimple.sample.reidaishu

MEZLIZFT95628bTEET.

$ python -m pysimple.sample.reidaishu p2010_mixture
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93

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)

N—AX 27 FA:collections.abc.Set
BLEEZRTIVITIATT. Set 3T RCEFZF->TWET. A7V 27 VOERBIMMERZEZETEEHA.
INTGA—4

* name (string) -- B UGS IIEHHTEZONET. A7V POERBICEFETE
9.

* value (iterable)--ATI77NBATV 7 bE2EBELET. LIRICOHE I tuple DF
25 2FT. ARUIZGEITEEEIERINET.

e dim(integer)-- B TEET. LIRITOEEESEIERT 256 IIHRMIZIEET 2 BTN
Hhxd.

144

* TypeError -- {} keyword argument 'dim' must be positive integer ({} given)



PySIMPLE Documentation, J ') —X 1.2.1

* TypeError -- {} object is not iterable
¢ ValueError -- dimension mismatch
* ValueError -- empty data: {}

* ValueError -- illegal type data: {}

HrTIL

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

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

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

Set (value=[0, 1, 21)

>>> Set (value='XYZ")

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)

BIRTCEFG U EEERLUET.

INTXA—4 xslc(non-negative integers)-- T HRITDFITT 0HEED). 1 28 E
PBETT.

RYE
RYEDOER Set
B4+
* 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
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7

>>> I = Set(value=[(1,3), (1,4), (2,3)], name='T1")

>>> T (0)

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

>>> T (1)

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

>>> T (2)

IndexError: slice index out of range

>>> I(1, 0, 1)

Set (name='I1(1,0,1)', dim=3, wvalue=[(3, 1, 3), (4, 1, 4), (3, 2, 3)1)

>>> I ()

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

__contains___ (key)

key WERIZEEZNTVWELE2ELET.
INTA—%4 key (data-type)--
RY{&E

REYWIEDE bool

EFR: Blement D55, EEIZEEFNIH D Z2RFELZVWEESIIHEBRFEAETZHWTIZI 0.

5%

pysimple.__ 1t_ (),pysimple._ gt_ ()

YT

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

>>> 0 in I

False

>>> 1 in I

True

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

>>> i 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

5.1.
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__getitem__ (key)
Set D key HHOEZZEKL 7. key ITIXEATPAT I AbEETEET.

INT A—%4  key (integer or e lement —11ke or slice) --

RY{E key 7 integer DIFE 1L Set DFEE %, element—11ike DIFE 1 Parameter % slice D
Al Set ZEL 7.

RYME®DE data-type or Parameter or Set
54
* IndexError -- Set index out of range
* TypeError -- Set indices must be integers, not { }
* TypeError -- cannot apply {} to multidimensional Set

5%

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

YT

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

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

Ty

>>> S[-1]

Ty

>>> S[0]

Ty

>>> S[1]

Ty

>>> 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[i]

S[i][-2]="X"

S[ilj[1]="'y"

>>> I = Set(value=range(5), name='I1")
>>> T

Set (name='I1"', value=[0, 1, 2, 3, 4])
>>> T[2:]
Set (name='I[2:]"', value=[2, 3, 4])
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__iter_ ()

iter(self) 238 U £ 7.
RY{&E

RYIEDE iterator

T T

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

print (1)
(1,)
(2,)
>>> IJ

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

print (i7j)
(1, 3)
(1, 4)
(2, 3)

FIR: Rt L ST, HIZEICX IV E L TRINAZLIZEELTLAEI V.

index (key)
key 7% Set DIFHDERTHE0 %KL FT.

INTA—%4 key (data-typeor element—1like)--

RYUME key 7’ data-type DH&idint %2, element-1ike D& Id Parameter #EL £ 9.
RY{EDE int or Parameter
514+ vValueError -- {}isnotin {}

5&:

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

97




PySIMPLE Documentation, J ') —X 1.2.1

7

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

>>> S.index ('X")

>>> 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

property name

name BYETT. HIFXFIIORAIZEIDEHRETEET.

next (key)
Set IZH1F % key DIRDEH %R L £7.

INTA—%4 key(data-typeor element—1ike)--

RYIE key ?d data-type DHEIE Set DEFE %, element—11ike D¥f L Parameter %33R L

9.
RWEDE data-type or Parameter
B4
* KeyError --
* IndexError -- Set index out of range

* TypeError -- cannot apply {} to multidimensional Set

SE:

pysimple.Set.__getitem _(),pysimple.Set.prev(),pysimple.Set.index ()
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7

>>> XYZ = Set (value='XYZ', name='XYZ'")
>>> XYZ.next ('X'")

Ty

>>> XYZ.next ('Y")

A

>>> XY7Z.next ('Z")

IndexError: Set index out of range

>>> XY7Z.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 IZ81) % key DRIDEHZZIRL £ 7.

INTA—%4 key(data-typeor element—1ike)--

RYIE key ?d data-type DHEIE Set DEHFE %, element—11ike D5 Id Parameter %R L

EJ
RYWEDRE data-type or Parameter
B4+
* KeyError --
* IndexError -- Set index out of range

* TypeError -- cannot apply {} to multidimensional Set

5&:

pysimple.Set._ _getitem (),pysimple.Set.next (),pysimple.Set.index ()

5.1.
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7

>>> XYZ = Set (value='XYZ', name='XYZ'")
>>> XYZ.prev('Z")

Ty

>>> XYZ.prev('Y")

Ty

>>> XYZ.prev('X")

IndexError: 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) ['2']="Y"

>>> xy = Element (value='YXY', name='xy')
>>> XYZ.prev(xy)

IndexError: Set index out of range

N—=Ua v 1.1.0 TEI: __getitem () \Z slice DMEHATREIZ A D £ L 7=,

5.1.2 R=F
class pysimple.Element (name=None, set=None, dim=None, value=None)
NE"EKRT I IATY.

ELCIREENRMNITET. EE0EZELPEESF I TEET. setF—7— K& value F—7—F
DOWTNDR—HE2IEETILENHD T, BEZERT L2581 set BHEZSHLTLZZ WV,

INTGRX—4

* name (string)-- B UG EIFEHBTCEZONET. A7V FOERBICEFETE
7.

o set (Set)--WIETBESTT. value ¥F— 7 — REHFHTE XHA.
* value (iterable)--Set D value ¥F—7—NEFUTY. set F—V—NEHHTEEHA.

e dim(integer)-- AW TEXT. ZRTDORFEIERT 2GEIFWRINIRET 501D
DE9.

f5i4+ TypeError -- Element can only take either keyword argument 'set' or 'value' (no or both keyword

arguments given)
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YT
>>> 1 = Set (value=[1,2], name='1")
>>> i = Element (set=I, name='i")

>>> i.set

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

>>> j = Element (value=[1,2], name='j")
>>> j.set

Set (name="j.set', value=[1l, 2])

__abs__ (obj)
INTA—%4 obj(funcable-type)--

RUY{E obj 2 data-type D54 1% math.fabs(obj) DFER%E, TN DIEE 1L math.fabs % &
BRI U 72 Parameter %587 .

RYMEDE number or Parameter

__call_ (*slc)

BRTERHE LR T2ELU X,

INT A—% xslc(non-negative integers)-- {WH T HXITDFHTT O0HED). 1 DM E
BETT.

RYfE
RYIEDE!  ElementSlice
B4
* TypeError --slice of {} takes at least 1 argument (0 given)

* IndexError -- slice index out of range

YT

>>> i = Element (value=[(1,3), (1,4), (2,3)], name='i")

>>> 1 (0) .set

Set (name='i.set (0) ', wvalue=[1l, 2])

>>> i (1) .set

Set (name='i.set (1) ', value=[3, 4])

>>> 1 (2) .set

IndexError: slice index out of range

>>> i(1,0,1).set

Set (name='i.set (1,0,1) "', dim=3, wvalue=[(3, 1, 3), (4, 1, 4), (3, 2, 3)1])
>>> 1 ()

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

772 101



PySIMPLE Documentation, J ') —X 1.2.1

__ceil__ (obj)
IRT A—%4 obj(funcable-type)--

EWIE obj» data-type DA math.ceil(obj) DFERZ, ZTNUANDEE X math.ceil %K E
ST U 7z Parameter 23K 9.

RYMEDE number or Parameter
_ _floor__ (obj)
IRT A—%4 obj(funcable-type)--

REWIE obj » data-type D41 math.floor(obj) DFER%Z, ZHLAN DA 1% math.floor % %%
TR U 7z Parameter 2.

RYEDE number or Parameter

property name
name JETY. MEIIXFHIDORAIZIOEHTE 7.

property set
M e EGEKRTEIETT.

class pysimple.element.ElementSlice

Element D AT 1 A UTHEREINSE T T ATY.

ElementSlice 7 5 A& call () 72 Z & PSMNE, 1FI1F Element ¥R U 9. ElementSlice 7 5 A
DAVARNTZRIERNHEINERA.

class pysimple.condition.Cond

Condition B X DEMMIFIC X > THERENE 75 ATY. Cond A7V =7 MIBED XS ITHEHT
e TEET.

T T

>>> 1j = Element (value=[(1,3), (1,4), (2,3)], name='ij")
>>> 1j(1) =4

(13(1)!'=4)[13(1)] in [3]

>>> Condition(ij, i3j(1)!=4)

(13, (13(1)!=4))[iJ] in [(1, 3), (2, 3)]

>>> (13(0)!=2) & (1j(1)!=4)

((13(0)!'=2)&(13(1)!=4)) [13(0),13(1)] in [(1, 3)]

>>> i Element (value=[1,2,3,4], name='i")

>> i < [2,4,6,8]

(i<[2, 4, 6, 81)I[1i] in [2, 4]

S5E:
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pysimpl

Cond 7

5.1.3 EH

e.Condition

ADAVAMNTIZRIIAEINERTA.

class pysimple.Parameter (name=None, index=None, value=0)

ERAERT I I ATYT.

A

144

Hr T

e name (string) - AU 7ZGEIIHBTEXONET. ATV POERBIZAETE
7.

» index (Setor element—1ike or tuple of them) -- Parameter DIRFE. B L 7255, BFER
LDEHED £7.

* value (data-type or dict) -- Parameter Dff. data-type DY, TR TOEZEIZHL T
FUMEEH SN E T, dict DGE, BESNZEZOENIEHINET. A7V bDE
BiRICEETEET.

KeyError -- extra key {} in value of Parameter

>>> i =
>>> g =
>>> a
al[l]=0
al[2]=0
>>> b =
>>> b
b[l]=1
b[2]=1
>>> ¢ =
>>> ¢
cl[1l]1=0
cl[2]=2
>>>
>>>

>>>

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

Parameter (index=1i, name='a')

Parameter (index=1i, value=1, name='b')

Parameter (index=1i, value={2: 2}, name='c")

Element (value=[3,4], name='7j")

Parameter (index=(1i, j), name='d")

Parameter (value=1, name='e')

RDOR=T1T%2<)

51. /5 2R
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FDR— T 5 D)

>>> e

e=1

__abs__ (obj)

INT A—%4 obj(funcable-type)--

RYWIE obj ¥ data-type DE 1% math.fabs(obj) DEER%Z, TNLANDEE 1L math.fabs % %%

B2 A U 7z Parameter 2.

RYMEDE number or Parameter

__bool__ ()

Parameter ® E.{4{H bool(self) 3K L £ 9. index 72 UL DA, value DEEZKE L £3. index H Y

D56, TypeError Bk I E 7.

YT

>>> 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) 'Parameter’

__ceil__ (obj)

IRTA—%4 obj(funcable-type)--

RYIE obj» data-type OfE math.ceil(ob)) DFERZ, NN DEHE X math.ceil % K E

FIZE A U 72 Parameter % K.

RYIEDE number or Parameter

__contains__ (key)

key B¥F—IZHENTVBHEERLET.

RYU{E
RYEDE bool

_ _float__ ()

Parameter 2* 5 ZE)/NEAN D Z 2 float(self) 23R U £9. index 7 L DIFE, value DFEI/NEEZ KR L
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¥7. index H b DA, TypeError BiEHINF T,

YT

>>> a = Parameter (value=3)

>>> float (a)

3.0

>>> b = Parameter ()

>>> float (b)

0.0

>>> i = Element (value=[1,2])
>>> ¢ = Parameter (index=1i)

>>> float (c)

TypeError: unsupported cast type(s) for float: 'Parameter'

_ _floor__ (obj)
INTA—%4 obj(funcable-type)--

RY1ME obj» data-type D& 1L math.floor(obj) DFER%Z, ZNUMNDEE X math.floor %%
BRI U 72 Parameter 25K .

RYMEDE number or Parameter

__getitem__ (key)
key (ZXTIt U 72 IR D Parameter 238 L £ 7.

IRT A—% key (funcable-type or tuple of them) --

RYUME key B3 RT data-type DEE, data-type #BL E9. ThLUHNDEE, Parameter
ZIRLUET.

RWEDE data-type or Parameter
B4
¢ KeyError --key BF¥ —IZFELRVEE

* KeyError -- '{}'takes {} dimension index ({} given)

5.1.
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7

v
v
v
H
I

Set (value=[1,2]1); 1 =
Set (value=[3,4]); J =

7
Parameter (index= (i, j),

\4
\4
v
[
Il

v
v
v
Q

I

KeyError: 'all,5]"

>>> b =

value=

(1,4),

Parameter (index=7j, value={3:

Element (set=1I,
Element (set=J,

{i7j:

(2,3)1,

4, 4:

sum (i)

3},

name="1i")

name="7")

name="17")

name="'bH")

for ij in IxJ},

name="a')

_dint_ ()

Parameter 7 53 ADZH int(self) 2K L £3. index 72 L DHE, value DEREZ KL £ 3. index

H Y DL, TypeError Bk I 7.

YT

>>> a = Parameter (value=3)

>>> int (a)

3

>>> b = Parameter ()

>>> int (b)

0

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

>>> ¢ = Parameter (index=1i)

>>> int (c)

TypeError: unsupported cast type(s) for int: 'Parameter'
__iter_ ()
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iter(self) 2R L £ 9.
RY{E

RYIEDE iterator

v T

>>> i = Element (value=[1,2])
>>> a = Parameter (index=1i)
>>> for _i in a:

print (_1i)

(1,)

(2,)
>>> 19 = Element (value=[(1,3), (1,4), (2,3)1])
>>> b = Parameter (index=1i7j)

>>> for _ij in Db:

print (_1i7)

FIR: RGBT, HIZFEIZXTNVE L TRINB ZEICEBLTL IV,

len ()

Return len(self).

__setitem__ (key, value)
key IZX R U722 ZHE L £,

NS A—% key (funcable-type or tuple of them) --

5l KeyError -- key 2 F —IZfFE LR WS

T T

>>> i

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

>>> Element (value=[3,4], name='7j")

.
Il

>>>

o))
Il

Parameter (index=(1i, j), name='a')
>>> al[i,j] =1

>>> a

all,3]1=1

all,41=1

RDOR=I12H:K)

5.1.
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FDR— T 5 D)

>>> a[i, 3] = 1%10

100

v
v
v
®

IS
w

I

Element (value=[ (1, 3),
alij] = 0

(1,4), (2,3)]1, name="ij")

KeyError: 'afll,5]"
Parameter (index=7j, value={3: 4, 4:

b[jl] =

>>> b = 3}, name='b'")

>>> ali, i+3

get (key, default=None)

key 23 ¥ —ITAAES LA BIS T 2Ml%, {FEL7RWI5E L default 238U £9.

items ()
F—LEXTOHZRL ET.

keys ()
iter(self) L@ U TT.

5%&:
pysimple.Parameter._ _iter_ ()

property name

name BT . HITXFIIORAIZEIDEHTEET.

values ()
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EDF 2R L 7.

class pysimple.table.Table
val mEDEEERT 7T AT

Table 7 5 A& _getitem () ¥ ___setitem () BRWI L LIAML, 1FIE Parameter R UTT.
Table 7 9 AD IV ANT 7 RIENHINETA.

init, val, 1b, ub, dual, init, val, dual, violation 75 Table 7 ZIZ&Y4 L £9.

5.1.4 £, X

class pysimple.Variable (name=None, index=None, type=float, init=0, Ib=float("-inf),
ub=float('inf"))
NR—RA27 FA:collections.abc.Collection

EERS I TATY.

NS A—4

name (string) -- B UG EIFEBTEZONET. A7V NOERBICEFETE
9.

* index (Setor element—1ike or tuple of them) -- Variable DT, ML 725G, RFERL
DEHRL Y 7.

* type (float or int or bin)-- #lAAABED float, int, bin 2IGE L £T. ThEh
MR, BBER, 0-1 BEAEREERL £3. bin AMEE I NYE, HEIT 1b=0, ub=1
NREINET. ATV POERBICETTEET.

e init (data-type ordict) -- Variable D#Jiffi. data-type DHH, TRXTOHEZEZIZHL
THRUME EHSNET. dict DFE, HESINZEROMBPEHINET. ATV bD
ERBRICEETEXT.

e 1b(data-type or dict) -- Variable D F[RAHE.

* ub (data-type or dict) -- Variable D _L[R1H.

* TypeError -- 'type' keyword only takes built-in function 'float’, 'int' or 'bin'

e SimpleError -- infeasible bound of variable {} ( defined infeasible bound [{} <= * <= {}])
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v I

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

X:

x[1]

x[2]

>>> x.init

x[1].init=0

Xx[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
v[2].val=1
>>> z = Variable (index=i, init={2: 2}, name='z")

>>> z.val

z[1].val=0

z[2].val=2

>>> 9 = Element (value=[3,4], name='7j")
>>> w = Variable (index=(1i, 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')

pysimple.Variable.type, pysimple.Variable.init,

pysimple.Variable.lb, pysimple.Variable.ub

__contains___ (key)

key ¥ —IZHEENTVWEN%ZIRL ET.
RY{E
RYEDE bool

__getitem__ (key)
key (2R U 72 RF D Variable 23K LU 7.

INT X—% key (funcable-type or tuple of them) --

pysimple.Variable.val,
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RY1E
RYMEDE  Variable
B4 KeyError -- key 2 ¥ —IT/FEL 2 W&
Hr T
>>> I = Set(value=[1,2]); i = Element (set=I, name='i")
>>> J = Set(value=[3,4]); Jj = Element (set=J, name=']")
>>> x = Variable (index=(i, J), init={ij: sum(ij) for ij in I*J}, name='x")
>>> x[i,3].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
>>> i1j = Element (value=[(1,3), (1,4), (2,3)], name='1i7")
>>> x[ij].val
x[1,3].val=4
x[1,4].val=5
x[2,3].val=5
>>> x[1,5]
KeyError: 'x[1,5]"
>>> b = Parameter (index=]j, value={3: 4, 4: 3}, name='b"')
>>> x[i, b[j]].val
x[i,b[j]]1[1,3].val=5
x[1,b[J]1]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) 2K L £9.
RY1E
RYMEDE iterator

5.1.
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YT
>>> 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=1i7j)

>>> for _ij in y:

print (_ij)

FIR: RIS T, HITFEICIX TNV E LU TRINEZLIZEELTLAEI V.

len_ ()

FoDEBMEKL T

RYfE
RYMEDE int

__setitem__ (key, value)
key IZXR U722 ZH U £9. ffid val THERTE X 7.

INT X—% key (funcable-type or tuple of them) --

Bl KeyError -- key ¥ —IZIFE LR WEE

v TI

>>> i = Element (value=[1,2], name='i")
>>> j = Element (value=[3,4], name="'7j")
>>> x = Variable (index=(1i, 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] = i+10

RDOR=I12H:K)
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>>> 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='1i7j")
>>> x[ij] = 0

>>> x.val

x[1,3].val=0
x[1,4].val=0
x[2,3].val=0
x[2,4] .val=1
>>> x[1,5] = 1

KeyError: 'x[1,5]"
>>> b = Parameter (index=7j, value={3: 4, 4: 3}, name='b")
>>> x[i, b[J]] = i+]

>>> x.val

x[1,3].val=5
x[1,4].val=4
x[2,3].val=6
x[2,4].val=5

property dual

LR BN BN % RTRETT . MRRMIECEHF SN ET. A7V =2 bR OfEIE None
<.

property init

ZHOEERTEETT. ML, EORA, RFRICEHFINE . KERFIZIE val BED
lErpsavr—xnxd.

>>> = Problem(silent=True)

>>>

p
>>> i = Element (value=[1,2])
X Variable (index=1i, init=2, 1lb=1, name='x")
>>> x
x[1].init=2
x[2].1init=2

>>> x[2] = 3

.init

>>> x.init

ROR—UiTEi)

5.1.
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x[1].1init=2

x[2].1init=3

>>> p += Sum(x[i])

>>> p.solve ()

1

>>> x.init

x[1].init=2

x[2].1init=3

>>> p.solve()

1

>>> x.init
x[1].1init=1.0000000002083331
x[2].1init=1.0000000002083331

&,
pysimple.Variable.val

property 1b
ZEO TR 2R TEETY. HIZWEMLRIZOAEH T ET. WIHIMEIFIC type=bin Z48E T 5 &
Ib=0 AHEINET.

YT

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

>>> x.1b

x[1].1lb=-inf

x[2].1lb=-inf

>>> y = Variable (index=i, 1lb=0, name='y')
>>> y.1b

y[1].1b=0

yv[2].1b=0

>>> 7z = BinaryVariable (index=i, name='z")

>>> z.1b

z[1].1b=0
2[2].1b=0
5&:

pysimple.Variable.type, pysimple.Variable.ub

property name

name BYETT. HITXXFIIORAIZEIDEHETEET.

property type
EHOMEEZRTEETT. HIFRAICLVEETCEET. MARAABEKOD float, int, bin ZHEE L F
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Y7

>>> x = Variable()

>>> x.type

<class 'float'>

>>> x.type = int

>>> x.type

<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.ub, pysimple.IntegerVariable,
pysimple.BinaryVariable

property ub
2RO LREERTEETT. HIXWEMRIZOAEH T ET. WIHMERIZ type=bin Z$85E T 5 &
ub=1 BFEESINET.

YT
>>> i1 = Element (value=[1,2], name='i")
>>> x = Variable (index=i, name='x")

>>> x.ub

x[1].ub=inf

x[2] .ub=inf

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

>>> y.ub

yI[1].ub=1
y[2].ub=1
>>> z = BinaryVariable (index=i, name='z")

>>> z.ub
z[1].ub=1
z[2] .ub=1
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BE:
pysimple.Variable.type, pysimple.Variable.lb

property val
ZROBUEEE R TEIETY. HIXHML, EOMRA, REFICERSNET.

Yo7

>>> p = Problem(silent=True)

>>> 1 = 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

5%
pysimple.Variable.init

class pysimple.IntegerVariable (name=None, index=None, type=float, init=0, lb=float("-inf’),
ub=float('inf"))
BERER &K T 2 ATT. Variable(type=int, ..) L FHliTT. type F—7—NiZH v FHA.
NG AX—%

* name (string) - AR UHBEEHBTEIASONET. A7V MOERBIZEFETE
7.

» index (Setor element—11ike or tuple of them) -- Variable DRF. AWML 72545, BRFERL
DEELD £T.

e type (float or int or bin)-- MlAAABEED float, int, bin ZFEL 7. ThETh
MR, AR, 0-1 BEZAKEZZEKRL T, bin MEEINEES, HENT Ib=0, ub=1
PEREINET. ATV bOERBICEETEET.
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* init (data-type ordict) -- Variable D#IH{f. data-type DHE, TRTOEHEIZKL
TRUMEMEHSNET. dict DHE, HESINAEZOMBPBEHINET. A7V 7 bD
ERBICEETEET.

e 1b(data-type or dict) -- Variable D T [FAH.
e ub (data-type or dict) -- Variable D | [RAHE.
B4+
* TypeError -- 'type' keyword only takes built-in function 'float’, 'int' or 'bin’

e SimpleError -- infeasible bound of variable {} ( defined infeasible bound [{} <=* <={}])

v I

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

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

>>> 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

v[2].val=1

>>> z = Variable (index=i, init={2: 2}, name='z")

>>> z.val

z[1].val=0

z[2].val=2

>>> 9 = Element (value=[3,4], name='7j")
>>> w = Variable (index=(1i, 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
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pysimple.Variable. type, pysimple.Variable.init, pysimple.Variable.val,
pysimple.Variable.lb, pysimple.Variable.ub

class pysimple.BinaryVariable (name=None, index=None, type=float, init=0, Ilb=float("-inf’),

ub=float('inf'))
0-1 BEEK %KY 5 ATT. Variable(type=bin, ..) L %fMiTT. type F—7— FiZdH b THA.

INTA—%4

e name (string) - AU 7ZGEIIHABTEXONET. ATV bOERBIZEFETE
7.

» index (Setor element—11ike or tuple of them) -- Variable DT, B L 7585, BRFERL
DOERELIR £7.

* type (float or int or bin)-- flAIAABEED float, int, bin ZIHEL £7. ThEh
MG, BEAE, 0-1 BELAHEZEW®RLU 9. bin BMEEIN%E, BHEIT Ib=0, ub=1
PREINET. ATV VOERBICEETEET.

e init (data-type or dict) -- Variable DFIME. data-type DHGH, TRTOERIIFL
THRUMEPEHSINET. dict DBE, HESINAEZOMBPBEHINET. A7V 27 bD
ERBRICAEETEET.

e 1b(data-type or dict) -- Variable D T [FAHE.
e ub (data-type or dict) -- Variable D F[RAE.
1IP9%
* TypeError -- 'type' keyword only takes built-in function 'float’, 'int' or 'bin’'

* SimpleError -- infeasible bound of variable {} ( defined infeasible bound [{} <=* <= {}])

Hr T

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

RDOR=T1Hi <)
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>>> y.val

y[l].val=1
v[2].val=1
>>> z = Variable (index=i, init={2: 2}, name='z")

>>> z.val

z[1].val=0

z[2].val=2

>>> j = Element (value=[3,4], name='j")
>>> 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')

pysimple.Variable. type, pysimple.Variable.init, pysimple.Variable.val,
pysimple.Variable.lb, pysimple.Variable.ub

class pysimple.expression.QVariable

NR—A27JA:pysimple.expression.Variable
“ROER RS 7 TATY.

QVariable 7 5 AN AV AN T 7 R AHENEEA.

class pysimple.expression.Expression (name, objs, infoitems, const=None, orig=None)

N—A2 JA:collections.abc.Collection
ANE2KRT I ATT.

__contains__ (key)
key ¥ —IZEHEFNTWVENERL .

RY{E
RYEDE  bool

__getitem__ (key)
key (235 U 725D Expression &KL £ 7.

INT A—%4 key (element—11ike or tuple of them) --

RYE
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RYMEDE  Expression

ffl% KeyError -- key '

WZHEIEL RV

Hr T
>>> I = Set(value=[1,2]); i = Element (set=I, name='i")
>>> J = Set(value=[3,4]); j = Element (set=J, name=']")
>>> x = Variable (index=(1i,j), init={ij: sum(ij) for ij in I+J}, name='x")
>>> e = x[i,3] + 1
>>> e[i,j].val
(x[i,31+1)[1,3].val=5
(x[1,31+1) [1,4].val=6
(x[1,31+1) [2,3].val=6
(x[1,31+1)([2,4].val="7
>>> e[i,3].val
(x[1i,31+1)[1,3].val=5
(x[1i,3]1+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[1,3]1+1)[1,3].val=5
(x[1,31+1)[1,4].val=6
(x[1i,31+1)[2,3].val=6
>>> e[ 5] .val
KeyError. 'x[1,5]"
__iter_ ()
iter(self) 2R L £9.
RYE
RYEDE iterator
YT
>>> i = Element (value=[1,2])
>>> x = Variable (index=1i)
>>> x1 = x[1] + 1
>>> for _i in x1:
print (_1i)
(1,)
(2,)
>>> ij = Element (value=[(1,3), (1,4), (2,3)])
>>> y = Variable (index=17j)

ROR—TEEL)
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>>> yl = y[ij] + 1
>>> for _ij in yl:

print (_1i73)

FER: ROTICBEO ST, HIEFEICX TV E LTIRIND ZLICERLTLZI .

len ()

F-DEFRBMERL X,

RYE
RYMEDE int

property init
ADOYIEZ R TEYET Y. HIIFER T NS LE - EROMEDOEHIZHEH L X9,

v T

>>> p = Problem(silent=True)

>>> i1 = Element (value=[1,2], name='i")
>>> x = Variable (index=i, init=2, 1lb=1, name='x")
>>> x1 = x[1i] + 1

>>> x1.init

(x[1]+1) [1].init=3

(x[1]1+1) [2].init=3

>>> x[2] = 3

>>> x1.init

(x[1]4+1) [1].init=3

(x[1]+1) [2].init=4

>>> p += Sum(x1[i])

>>> p.solve ()

1

>>> x1.init

(x[1]+1) [1].init=3

(x[1]+1) [2].init=4

>>> p.solve ()

1

>>> x1.init

(x[1]+1) [1].init=2.000000000208333
(x[1]1+1) [2] .init=2.000000000208333
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BE:
pysimple.expression.Expression.val

property name

name BYETT. HITXXFEIIORAIZEIDEHETEET.

property val

ADBEMZRTBEIETT. HITMRS NS EBOMEDORFIHEI L 7.

YT

>>> p = Problem(silent=True)

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

>>> x = Variable (index=i, init=2, 1lb=1, name='x")
>>> x1 = x[1i] + 1

>>> x1l.val

(x[1]1+1)[1].val=3

(x[1]4+1) [2].val=3

>>> x[2] = 3

>>> x1.val

(x[1]+1) [1].val=3
(x[1]1+1) [2] .val=4

>>> p += Sum(x1[i])

>>> p.solve ()

1

>>> x1l.val
(x[1]1+1)[1].val=2.000000000208333
(x[1]1+1) [2] .val=2.000000000208333

5&:

pysimple.expression.Expression.init

5.1.5 H#HX

class pysimple.constraint.Constraint

NR—A2 FA:collections.abc.Collection
flA%EXK$T 2 52 TT.
Constraint 7 7 AD AV AN T 7 X IFAHEINTEA.

__contains__ (key)
key ¥ —IZEBEFNTWVWENERLET.

RY{E
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RYMEODE bool

__getitem _ (key)

key IZ3HE U 725 ® Constraint Z3E L £ 7.
INT A—%4 key (element—1ike or tuple of them) --
RY{&E
RYEDE Constraint

5l KeyError -- key 23 F —IZfFE LR WS

v TIL

>>> I = Set(value=[1,2]); i = Element (set=I, name='i")

>>> J = Set (value=[3,4]); Jj = Element (set=J, name='j")

>>> x = Variable (index=(i,]j), init={ij: sum(ij) for ij in IxJ}, name='x'")
>>> cons = x[1i,]3] >= 1

>>> 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>=1):
x[1,3]>=1
x[2,3]>=1
>>> cons|[2, 3]
(x[1,3]1>=1):
x[2,3]>=1

>>> ij = Element (value=[(1,3), (1,4), (2,3)], name="'1i7j")
>>> cons[i7]
(x[1,3]>=1):
x[1,3]>=1
x[1,4]>=1
x[2,3]>=1

>>> cons|[1,5]

KeyError: 'x[1,5]'

__dter ()

iter(self) 2R L £ 9.
RY{E

RYMEDE iterator

5.1.
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7

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

>>> for _i in consl:

print (_1)

(1,)

(2,)

>>> ij = Element (value=[(1,3), (1,4), (2,3)1)
>>> y = Variable (index=17j)

>>> cons2 = y[ij] <=1

>>> for _ij in cons2:

print (_1i73)
(1, 3)
(1, 4)
(2, 3)

FWR: RO DL ST, IR X TV E U TRINBE Z LIEZELTLEX W,

_len_ ()
F-—DHEFEHERLET.

RY{&E
RYMEOHE int

property dual
HF RO LR 2 K TRIETT . EIERKRBFICEFEINE T, A7V 27 MEKKOMEIE None
TY.

isHard () — bool
weight DN— NERIDEEIZ True £ 720 £9. SelectionConstraint TIEHIZ True TY.

isSemiHard () — bool
weight Wt I N— RERYDBEIT True £720 £7.

isSoft () — bool
weight BV 7 MHIKIDEAIZ True £ 720 £9.

property name

name JEETY. HIZXFHORAICEIDEETEHT.

property violation
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HHAD#EEZ RS EIETY. WAOBEMEIZN U TEHEI TS, AERHR & FEXFHHOEET
00, DAFAHRILL 7.

e (X1 <= 2).violation = & 1.val - X 2.val
o (& 1 >= K 2).violation = R 2.val - & 1.val
e (A 1 == 3 2).violation = abs(z\; 1.val - & 2.val)

EIIRERR S N B 25 - EBMDMEDER ITEB L £ 7.

YT
>>> i = Element (value=[1,2], name='i")
>>> x = Variable (index=i, init=2, name='x")

>>> (x[1] <= 5).violation

(x[1]<=5) [1] .violation=-3
(x[1]<=5) [2] .violation=-3
>>> y = Variable (index=1i, init=9, name='y'")
>>> (y[i] <= 5).violation

(y[1]1<=5)[1].violation=4
(y[1]1<=5) [2] .violation=4

>>> z = Variable (index=1i, init=2, name='z")
>>> (z[1i] == 5).violation
(z[1]==5)[1].violation=3

(z[1]1==5) [2] .violation=3

>>> w = Variable (index=i, init=9, name='w"')
>>> (w[i] == 5).violation

(w[i]==5) [1].violation=4

(w[i]==5) [2].violation=4

property weight
HIFIBIECCHERE U 7= HIRIRE R 7.

class pysimple.constraint.SelectionConstraint

R—AJJA: pysimple.constraint.Constraint
Selection BABUZ ko> TE I Nl zE2RT 7 T ATT.

class pysimple.constraint.ConstraintWeight

HNDFER %2KT 7 I ATT.
5E:

HardConstraint, SemiHardConstraint, SoftConstraint
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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)
MEz£d 27 ATT.
NS A—%4

e name (string) - B UG EE I T AKITRVET. A7V NOERBIZEETE
7.

e type (min or max)-- flAIAAEID min, max ZIFEL £3. ThZNHWEED /N
b, mARLZZERL ET.

* silent (bool) -- KIFERE D KGN Z L IITH T T 20 HI L £ 9. False: #1132,
True: 7L 70

* subprocess (bool) -- RKfEZEJ 7O A UTIFD 2 HIHIL £93. False: W{— 71 & 2
TA7 5, True: Hl 702 A TI7 5

e solfile (None or bool or string)--f#7 74 NVOHEIZEHIEL ET.
— None or False: 7 U7\,
— True: H 35, 7711413 Problem.name + '.sol' &7 0D £ .

— string: B9 %. 77 1%l solfile + 'sol' 72 D 7.

ERR: Sl#isolfile TV 7 A VA ZIBET DHE M N2AL, HHESZALOWTNTHIRET S Z AT
EET. T/, UTDEAEIT solfile DI L 9774, Variable.val % Tl BIEROBEIXEETT .

e VT ANHEUVUTHEATERVXTF (*?"<> ) BEENTWBGA
e HHZDT 7 A NI TIZHIAL, EHEZDHUNRNGE

o T7AINVAT LAIZERERENLVIGE

BE:
pysimple.Problem.solve

__delitem__ (key)
del problem.constraints[key] & i T9.
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H T

>>> 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, subprocess=False,

silent=False, subprocess=False,

__getitem__ (key)
problem.constraints[key] & Zli T3 .

Hr T

>>> 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) :

silent=False, subprocess=False,

[constraints]
(x>=1) :
x>=1
#l#= 2
y>=2
RDR=I1T5 )
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[objective]

None

>>> p[' (x>=1)"']
(x>=1) :

x>=1

>>> p[' H#HRX 2]
Hl#9=X 2

y>=2

__iadd__ (args)

IR IR - TR RN Z30E L £ 9. TR += 248 A [, HIWBEE#] CHMBISEREL, THE
+=HHR [ BHORA] CHWRZEML 29, HRUBEBIZIZRFZPE-> T TidWwWiF 2t A. HWE
BEEBRETEHILIEETEEEAD, —HRBITHZI L THRETELLDITRDET. WHEHD
HRREZEMTEZ X TEEEA.

B4
* SimpleError -- objective can only be assigned once

* SimpleError -- override constraint {}

ER: HIBEEA - #HAA 2 5 A GABEIERAS D 3. $4b5, A - HHAD name &S
BHEINET.

H T

>>> p = Problem(silent=True)

>>> i = Element (value=[1,2], name='i")
>>> x = Variable (index=i, name='x")
>>> p += Sum(x[i]), "#HIRN’

>>> 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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[objecti
MOZX M
x[1]+x[2

>>> p +=

>>> p +=

>>> p.so

1

>>> p +=

pysimple.

pysimple.

ve]

]

Sum(x[1i])

x[1] >= 1

lve ()

Sum (x[1])

error.SimpleError: objective can only be assigned once

error.SimpleError: override constraint '(x[1]>=1)"'

SE:

pysimple.Problem.objective (), pysimple.Problem.constraints ()

property constraints
FREDHIFINZ2 KT EIETT. THE += HHRA [ #FR4]) cEinsh . EREHH42F—,
HRX 2L I B MEPA EEATT.

YT

>>> 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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hasSolution () — bool
[EHTD Problem.solve() TAEHRAFREINTWANE I »EEL £3. EEHRIIAMETCHHAL TV
BDEHD val BENSBIRTHZ N TEET.

RYME RBBEIEEHRPBESNTVWIHAEIZE, T TRWEGEIHRZEREL T,

RYMEOE bool

EF:  problem.status @ {E A% NuoptStatus.OPTIMAL, NuoptStatus.FEASIBLE ® %5 & 1% prob-
lem.hasSolution() X B TEZKL, RESINTWVWLMMHERITETTRERMOMEERH D £3. —
73, problem.status 3% DD FE T problem.hasSolution() A E D&, EITRARERMRELHRE XN T
WE .

SE:

pysimple.Problem.solve (), pysimple.Problem.status (), pysimple.
NuoptStatus (), pysimple.Variable.val ()

isFeasible () — bool
[EHTD Problem.solve() TEITAREMEN R E - 72hE D EIKRLUET.

RUME ETARMARELGAICHEEZRL XY, ETARMAIRE > TWAWEEIRBEIRL
9.

RYMEDE bool

SEFR:  problem.status %% NuoptStatus.OPTIMAL Z 7z i% NuoptStatus.FEASIBLE D& ICE %KL £
. AAYV Y NORVENEDEE, AMETHHAL TWB 2D val BVED 5 ST & 2 ifEmIxE
1THRETY.

5E:

pysimple.Problem.solve (), pysimple.Problem.status (), pysimple.
NuoptStatus (), pysimple.Variable.val ()

isInfeasible () — bool
[EHTOD Problem.solve() THRATAIREMNTFAE LRV BT I NN E S 2B UET.

RUME RBROFETHBRMBVFLELBRVEHB S NGEIZE, 5 TRVWEAICRZELXT.

RBYEDE bool

SEFR: problem.status 7% NuoptStatus INFEASIBLE D& ICEAZKLET. AA VY FORDVENE
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(EITHEEMAELE L 2\ Wi54E) T, #D, problem.hasSolution() b EDE L, AMETHMALTWS
ZHD val B IXFAT R RERIERA R ESINTVET.

B5E:

pysimple.Problem.solve (), pysimple.Problem.status(), pysimple.Problem.

hasSolution (), pysimple.NuoptStatus (), pysimple.Variable.val ()

mpsout (mpsfilename=True)

IXT A—% mpsfilename (None or bool or string)--RIEIEH% mps BATY 711
HAOLET.

¢ None or False: 77 L7\,
e True: 513 %. 7714l Problem.name + '.mps' &7 0 £9.

e string: B9 5. 7 714 IL mpsfilename + '.mps' £ 72D 7.

FER: SIETHEE S NAZLENCILRET mps WIS INZT7 74 VAT mps BAD T 7 1 VA I1E 1
FT. 77 ANKITHN SR, HRAZLOWTNTEIRET SN TEET. HIIND mps

77 ANVORRIEHEREATYT (FERFEATIEHD FEA). BLFNDOBEIT mps 7 7 1 VO HE I
KL ET.

e I ANK[ELTHATERVWXF *?" <> DEENTVWEREES
e MEZDT 7 A IWHT TIZHFAL, EHEZOHUNRVIEE

o T AINVAT LAIEERENLVWES

property name

name BYETT. HITXXFIIORAIZEIDEHETEET.

property objective
MRED HBE Sz RS EMETY. TR += 28 - X [ HWBEKA] ciesnsd. @FE, HINBEK

PEBERETHI LI TEIEAN, —ARMIT LI THREETEL L IRV ET. A7V b
O 1% None T
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HrTI

>>> 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]

5E:
pysimple.Problem._ _iadd

property options
KA 7 a vEREFIET 2 EMN T, L /E X help(problem.options) * dir(problem.options) T,
EHiE 13 help(Options) #* help(Options.Branch) THEZEL T L 72X\,

5%
pysimple.options.ProblemOptions, pysimple.Options

property result
KO KGR E R T EIETT. 75X help(problem.result) THERL T 72X\,

5E:
pysimple.problem.Result

solve (type=min, silent=False, subprocess=False, solfile=None) — NuoptStatus
KEEEITWET. 5IEOFEM I Problem D #IHA{LIF help(Problem.__init_ ) THEFR L TL 72X W, 5%
AT ERE U I E S k3. AR L 2858, WIHHEROMEAEH I E 3.

e

* RuntimeError -- kernel of Numerical Optimizer is terminated abnormally
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* NuoptError -- internal error in Numerical Optimizer

* SimpleError -- neither valid objective nor constraint in this model

* SimpleError -- no variable in this model

RY1E

NuoptStatus -- KfEED AT — X A TY.

RY B AT—%4 2R

NuoptStatus.OPTIMAL BREEPRED ELE

NuoptStatus. FEASIBLE FEITATREfRIPRED L

NuoptStatus INFEASIBLE | ETAAHETH S Z VAL E L7

NuoptStatus. UNBOUNDED | ERTH S Z LAV L £ L7

NuoptSta- BT EITAARE (AT AR HED D WIXIEAR) THDHZ end
tus. DUAL_INFEASIBLE HBHLUE L

NuoptStatus. ERROR BB LA ETRIC T T2 F UL

NuoptStatus. UNKNOWN FHRMADAT— XA LR £ U

RYMEDE int

SEFR: NuoptStatus.OPTIMAL D LA D54
TEHIELWTEEY. 7z, Problem.result.errorMessage 12

NREINTVWDIHEDNDHD 7.

41%, Problem.result.errorCode 7 5 #fffliie © 5 —F = % AUG

BEEDH =2V PEDITT— A vk —

BE:

pysimple.Problem(), pysimple.Problem.status (),
result (), pysimple.problem.Result.errorCode (),

errorMessage (), pysimple.NuoptStatus ()

property status

[E /7D Problem.solve() DfEE 2 XK T EIETT.

 NuoptStatus. INITIAL : Rff#%& L7z Z A2 WZ & 2R LTWET.

* NuoptStatus.OPTIMAL : &@f#) 5 N7z Z L 2R L TWET.

* NuoptStatus.FEASIBLE : ETA[fEfR’ R o N/ Z & 2R U TVWET.

* NuoptStatus.INFEASIBLE : 24T A[BEMRDMFAE L R o 7z L HIE S N2 Z 2R L TVWE T

* NuoptStatus. UNBOUNDED : A THBH I 2K L TVWET.

pysimple.Problem.
pysimple.problem.Result.

5.1.
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* NuoptStatus. DUAL_INFEASIBLE : YOS 24T A ATRE (EITAHRED 5 WIFIEER) THE I & &R
LTWET.

* NuoptStatus. UNKNOWN : EZEEMND AT —RATHEI L EZRKUTVWET.
5E:
pysimple.NuoptStatus, pysimple.Problem.solve
N— 3V 1.1.0 TEN: mpsout () WEMINE L.

class pysimple.options.ProblemOptions

KA T a VEHERT 2T ATY.
B&E:
pysimple.Problem.options, pysimple.Options

_dir ()
KA T a vER—EERRLUET.

property branchCut
BASNLYRTFEHOBDOHZ. (DBIREERER) fE: [0, 1, 2]

property branchCutoff
RYIY i (DEBREIESH) 48 float

property branchDiving
ta—Y A7« 27 AY—7F Diving DHE. (DBREEHM) fE: [0,1,2,3,-1]

property branchFeasPump
t a—1 A7 1 2 AV —F Feasibility Pump OHE. (HFREEEH) f8: [0, 1, -1]

property branchGapTolerance

EFFHEDF v v TORME. METRE. (DEBREESM) f6: float (0 2AL)

property branchMaxNode
PRRMEAR EBR. (0 BBREAS ) fH: int (0 BA L)

property branchMaxSolutionCount

TR ERR. (D BIUEIES M) A int (1 2L E)

property branchNodeSelect
J— R (RS fE: (1,2, -1]

property branchParallelMethod
WA D EFRETRD T, (D EPREIRER) f#: [0, 1, 2]

property branchRelativeGapTolerance

ERFMEDF v v TORME. HAETRE. (IEBEERSM) f6: float (0 BAL 222 1 BLF)
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property branchRens
ta—YRF4qwvr7Y—Frens DEA. (DHREIEEM) 4H: 0,1, -1]

property branchRepairSolution

2 —PIREDOVMIfEZ G OBEE B 2% 5. (ORREEEMH) fH: [False, True]

property branchRins
La—YRAT 4y 7Y —Frins DEA. (DEIREIEEM) E: [0, 1,-1]

property branchUseWcsp
La—VYATF 1Y IY—F wesp X 7Y —FOEA. (OHPREELESMH) fE: [False, True]

property branchVariableSelectScore

DDA 3T OFHl T, (REREESM) E: [-1,0, 1]

property branchWcspMaxIteration

DEIRELED ST NS wesp X 78 —F ORKKERE. (DEFREEERH) 46: int (1 2LE)

property branchWcspMaxTime
IFEBREE D SHHI NS wesp X 7Y —F O KKERFE. (DFFREERER) fE: int (1 X E)

property higherCrossover
BAREAD 70 A A — =, (@IRNRIESAH) fE: [False, True]

property kktEps
KKT &0 1A, fE: float (0 &K D KEW 22D 1 LAF)

property maxIteration

BAKERE. (NSIE, wesp, wls) fH: int (1 B L)

property maxMemory
AEYMMHELR (MiB). AOMOEEIE, DEREEIZEY MHTEAEY (MiB) 12 X 2 HIE,
wls (ZMEHIBR & MU 9. (ORBREE, wls) 4 int

property maxTime

FHERER EBR (D). (9 KBREE, wesp, wls) ff: int (0 XA E)

property method
KEET N TV XL OFEHH. {E: ['auto’, 'lipm', 'higher', 'tipm', 'bfgs', 'simplex', 'dual_simplex', 'asqp', 'Isqp’,

'tsqp’, 'hsimplex', 'wcsp', 'wls']

property objectiveTarget
DRPREES KO wis TIXHWBEBOHEME. HEME LD SRWHEZRER L ZLE3GRERTLUE
T, wesp TIRIDEZHWEROT (L) B3T3V 7 Ml BIRL £3. (OEBREE, wesp, wls)
fi: float

property randomSeed

LB D> — R, (wesp ®A) ff: int (1 A L)

5.1.

A 135



PySIMPLE Documentation, J ') —X 1.2.1

property scaling
2 —V v O, {E: ['off, 'minmax’, 'cr', 'on']

property simplexDualTolerance

RO 2R D EAT AT geMEFIEBE.  (BRARIRSHE) ff: float (0 BAL)

property simplexPrimalTolerance

ERBOETAREMEHIEREME. (BIAKE) fH: float (0 BA L)

property threads
ALy FEL -1 OBEGEEHBNICHRELET. 01X 1 LRL 3. (DHBREE, wesp) fE: int (-1

LLE)
to_dict ()

property tryCount
AfTFEE. (wesp, wls) fii: int (1 BAE)

property wcspInitialValueActivation
FIRMED & DEEFE. (wesp EA) fi: [False, True]

property wcspPhaseOneMaxTime

HHFER 7 = — X281 B L. (wesp BH) f#: int (0 BA_E)

property wcspPhaseTwoMaxInterval

fRTERT 7 = — 2B 1) 2 F R EBR. (wesp €M) fH: int (0 BAL)

class pysimple.Options
VYIWNRDNRFGA—=REFZET D7D F ATY. T 74 )V MElk Numerical Optimizer SIMPLE ¥ =27

ND T16.5 KA T ay 8] 22BUTIEIWV,
BE:
pysimple.Problem.options, pysimple.options.ProblemOptions

class Branch

DRBRELEDRIGA T a VEBERS 7 I ATT.
CUT_AGGRESSIVE = 2

CUT_OFF = 0

CUT_ON = 1

DIVING_AGGRESSIVE = 2

DIVING_AUTO = -1

DIVING_OFF = 0
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DIVING_ON = 1
DIVING_SUPERAGGRESSIVE = 3
FEASPUMP_AUTO = -1

FEASPUMP_OFF = 0

FEASPUMP_ON = 1

NODESELECT_AUTO = -1
NODESELECT_ BESTDEPTH = 1
NODESELECT BESTESTIMATE = 2
PARALLELMETHOD_DETERMINISTIC_RACING = 1
PARALLELMETHOD_RACING = 0
PARALLELMETHOD_SUBTREE = 2
RENS_AUTO = -1

RENS_OFF = 0

RENS_ON = 1

RINS_AUTO = -1

RINS_OFF = 0

RINS_ON = 1
VARIABLESELECTSCORE_AUTO = -1
VARIABLESELECTSCORE_PRODUCT = 1
VARIABLESELECTSCORE_SUM = 0

class pysimple.NuoptStatus
VIV DFEBZEDOREEZEHZELTNWE T TATT.

B&E:
pysimple.Problem.solve
DUAL_INFEASIBLE = 5
ERROR = 7

FEASIBLE = 2

INFEASIBLE = 3
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INITIAL

n
o

]
=

OPTIMAL
UNBOUNDED = 4
UNKNOWN = 6

classmethod status (solver_status)
NUOPT @ solver @ status #* 5 PySIMPLE @ solver O status (ZZ #1355

ST A—4 solver_status (int)-- NUOPT %%& L 7= solver @ status
B4 NuoptError -- A7 solver @ status

RY{E PySIMPLE O solver @ status

RYEDE int

class pysimple.problem.Result (info=None, errorMessage=None)

K ORI R E RS2 7 ATY.

property consInfeasibility

HilRI X D FEITA e,

property elapseTime
G, Numerical Optimizer D 4 — X IV DSEGEALFHRE 21T > TW A TS, BALEHTT.

property errorCode
Numerical Optimizer D5 —3— K. REMBPFSNLHERF0PREINTVWEYS., =7 —3—F
IZ Numerical Optimizer SIMPLE ¥~ =2 7)L® [ A.2.1 Numerical Optimizer O T 7 —/% | 2L
TLZIW,

property errorMessage
T —Av+¥—. Numerical Optimizer WL T — &> 72BEI1Z, TRECHBTEITI—AvE—Y
DRESNTVWET.

property factCount
THI3fRDEE. TN T AL UTHREZERL ZROARERERS 7.

property fevals
HF RN OFMEE. 7N TV XL & U THAEZERL ZROARERERS £7.

property hardPenalty
N—= FHFIDRFIVT 4 (EAxERE ) DEFHE.

property infeasibility
FORARENE. AT =) v 7 %fioTWABHRAT —VERLU TR LZMIZRD £7.
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property iters

RAERE. TNTY) XL U THREZEBRLUZROARE®RERH £7.

property method
KRIIZ TN S 7 iRk,

property nfunc

HlRIR & BB O, BNBEBUILT 1 TH B0, THIHRNO +1] R EIHTVWET.
property nvars

LR DE.
property optValue

HIBBOME. EfOL & IdBEEE 8D £9.

property residual
KTT DR REE . iSO RO ARk 2 Fb 7.

property semiHardPenalty
Y IN=FREFIDRF VT 4 (EA<ENE ) DEFHE.

property softPenalty
V7 MREIRIDRF VT 1 (EAxEKE ) DEFHE.

property tolerance
KR RS UTERICEDEMR N, T T) XL U THAEEER U 72O AR E R
b 9.

property varInfeasibility

R DFATA A HEME.

5.2 B

B Z R B CIREI B F— Y7 — FEI 2 AVWAZ LI TEEHA.

5.2.1 MR

pysimple.Condition (elm, cond)

X% £K9 Cond Bl & 45k 2 TT.
INSA—=%4
* elm(element-1ike or tuple of them) -- Element D% % 5- % £ 7.

e cond(Cond or tuple of them)-- &MEARDIZ2E5Z £T.
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SERR: 1122 % (1<i) & (i<3) @ & > 72872554 1 Condition %% W2 < THREVEEA.

BT

>>> 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)-- ERZI/ET 5 XFFITT. iElE FERIEE 7 O Sk
I ZZLUTL 0.

e xargs-- ¥—7— RRLUHEKTT.

e xxkwds - ¥—7— Kb D5 TT.

Hr T

>>> 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

>>> Printf (' [ 1 = ', 1, name=a.name, value=al[il])
al[l] = 10

al[2] = 20

(RDORX—=T1Z5i <)
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FDR— T 5 D)

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

>>> Printf (' : ({}=) >= ', x[i]>=ali], x[i], x[i].val, ali])
x[1]>=10: (x[1]=)0 >= 10

x[2]>=20: (x[2]=)0 >= 20

BE:

pysimple.Fprintf ()

pysimple.Fprint€£ (file_like, format_string, *args, **kwds)

BEREEXTIN%E T 7 A VZH AT 28T . Python OERIFEXFH O AN A T, PySIMPLE ©
7V MZXIELTWET.

INTGRA—4

o file like(file-like)-- 7 7A)NA TV 2 b, sysstdout 72X DHSEEIEET 54
A/ NG

* format_string (string)-- ERZ/ET 5 XFFITT. EIE THERIEE 7O Sk
1 Z2BBLTLZIWN,

e xargs-- ¥—7— RFRLUBEKTT.

e xxkwds-- ¥F—7U—KHDFIETT.

T T

>>> import sys

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

>>> a = Parameter (index=1i, value={1: 10, 2: 20}, name='a')

>>> Fprintf (sys.stdout, ' [{}] = ', a.name, i, alil)

all] = 10

al2] = 20

>>> Fprintf (sys.stdout, ' [{}]1 = ', 1, name=a.name, avalue=al[i])
all] = 10

al2] = 20

B5&:

pysimple.Printf ()
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5.2.3 KR

pysimple. func.Acos (0obj)
INTA—%4 obj(funcable-type)--

RYIE obj ¥ data-type D4 1% math.acos(obj) DR %Z, TNUSNDLG
Zi#H U 72 Parameter %359,

RYUMEDE number or Parameter
pysimple. func.Acosh (0bj)
INTA—%4 obj(funcable-type)--

RYIE obj » data-type DA 1% math.acosh(obj) DFER %, TN DE
FIZHA U 72 Parameter %K.

RYMEDE number or Parameter
pysimple.func.Asin (obj)
INTA—%4 obj(funcable-type)--

RYIE obj?¥ data-type D4 1% math.asin(ob)) DFERZE, THLNDE
V238 FH U 7z Parameter %K 9.

RYMEDE number or Parameter
pysimple. func.Asinh (0bj)
INT A—%4 obj(funcable-type)--

RYIE obj» data-type D& 1L math.asinh(obj) DFER%Z, TS0
SR\ZJHH U 7z Parameter %K.

RYMEDE number or Parameter
pysimple. func.Atan (obj)
INT A—%4 obj(funcable-type)--

RUE obj? data-type D& 1L math.atan(obj) DFER%EZ, TNUNDEGE
123 U 7= Parameter % X9,

RYMEODE number or Parameter
pysimple. func.Atan2 (0bjl, obj2)
INTGA—%4

e obijl (funcable-type)--

£13 math.acos % 2%

&% math.acosh % &%

&3 math.asin % &%

£13 math.asinh % &%

413 math.atan % &2
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* obj2 (funcable-type) --

REY1{E objl, obj2 ¥ data-type D54 1% math.atan2(objl, obj2) DiER %, TN DL E I
math.atan2 % %232 U 7z Parameter % &7,

RYEDE number or Parameter
pysimple. func.Atanh (0bj)
INT A—%4 obj(funcable-type)--

RYIE obj» data-type D¥FH Ik math.atanh(obj) DFERZ, UM DIEE 1L math.atanh % &2
U2 U 7= Parameter %K 3.

RYIEDE number or Parameter

pysimple.func.Ceil ()
__ceil__(obj)

INTA—%4 obj(funcable-type)--

RYIE obj» data-type D541 math.ceil(obj) DGR Z, T NUMN DA I math.ceil % & ERIZ
T U 7z Parameter %3K 7.

RYMEDE number or Parameter
pysimple. func.Cos (0bj)
INT A—%4 obj(funcable-type)--

RYIE obj ¥ data-type D4 1% math.cos(ob)) DFER%E, ZTHLANDIEE X math.cos % K ERIZ
& U 7z Parameter %39 .

RYMEDE number or Parameter
pysimple. func.Cosh (0bj)
INT A—%4 obj(funcable-type)--

RYIE obj » data-type D&% math.cosh(obj) DFER%E, ZNUNDIGE 1L math.cosh % £ TR
{238 U 7= Parameter #3K 9.

RYMEDE number or Parameter
pysimple. func.Er£ (obj)
INT A—%4 obj(funcable-type)--

RYIE obj 2 data-type D4 L math.erf(ob)) DAER%Z, TNUNDEE 1L math.erf 2 £ EHEIZ
WA U 7z Parameter %3K .

RYIEDE number or Parameter
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pysimple. func.Exp (0bj)
INTA—%4 obj(funcable-type)--

RYIE obj» data-type DHEIE math.exp(obi) DGR %, ZTHLM DA IE math.exp & FEHIZ
J# M L 7z Parameter % 3K 9.

RYEDE number or Parameter

pysimple. func.Fabs ()
__abs__(obj)

INT A—% obj(funcable-type)--

RYIE obj» data-type DFE 1% math.fabs(ob)) DFEHR%Z, ZTNLIANDIGE 1L math.fabs % &5 5
1238 U 7= Parameter % X9,

RYIEDE number or Parameter

pysimple. func.Floor ()
__floor__(obj)

INTA—%4 obj(funcable-type)--

RYIE obj» data-type D% math.floor(ob)) DFER%E, TN DEE X math.floor % KR
V238 U 7= Parameter %K 9.

RY{EDE number or Parameter
pysimple. func.Fmod (x,y)
pysimple. func.Hypot (0bjl, obj2)
NS AX—%
* objl (funcable-type)--
* obj2 (funcable-type) --

RYIE objl, obj2 # data-type D4 X mathhypot(objl, obj2) DFEHR %, TNUNDHE I
math.hypot % % B3 12 FH U 72 Parameter 23K 9.

RYMEDE number or Parameter
pysimple. func.Log (0bj)
INT A—%4 obj(funcable-type)--

RYIE obj ¥ data-type D 1E math.log(ob)) DFER%E, ZNUUANDEE L math.log % & EHEIZ
W U 72 Parameter %K.

RYIEDE number or Parameter
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pysimple. func.LoglO0 (0bj)
INTA—%4 obj(funcable-type)--

RYWIE obj» data-type DHE 1% math.loglO(obj) DFERZ, ZHNUADEE 1E math.logl0 % £ 5
21238 FH U 7= Parameter %K 9.

RYME®DE number or Parameter

pysimple. func.Max (obj, idx=None)
obj DA idx LTORAMEELAEATVx s M EELET.

INSA—=%4
* obj(funcable-type)-- HAMZEFHT INRKDOA TV =7 N TT.

e idx (None or element—1ike or tuple of them) -- Fx K% F R T 2 TY. BTN
A, obj DT R TOHPHIZOWTDIRAMZEHL 9. [A U Element 2 #EK[HED 5 Z &1
TEEHA.

RUE HREIVK D541 Parameter 2, KOS RWGEIX data-type 2 BL 7.
RYUIEDHE data-type or Parameter
B4

* ValueError -- duplicate Element in range of {}

* ValueError -- Max arg is an empty index

SERR: obj ¥ idx DIRTHIFHNEES DL ST ValueEBrror 217 £ 3. idx 232X 7L D4 1T obj & Zfi
RATV I NERLUET.

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=(i, j), value={(ii, jj): 1ix10+J.index(jj) for ii, jj in_
—IxJ}, name='a')

>>> a

all,'X']=10

all,'y']=11

al[2,'X']1=20

al2,'y']=21

>>> Max(a[l,j], 1)

Max(ali, 3], 1) ['X"']=20

RDOR=IT2H )
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FDR— T 5 D)

Max (a[i, 3], 1)['Y']=21

[y =

>>> Max (a[i, 31, 3)

Max (ali,Jj], J)I[1]=11
j) [2]=21

>>> Max(ali, 3], (i,3))

21

>>> Max (al[i, j])

21

Max (a[i,3],

SE:
Min (), MaxOf ()

pysimple. func.MaxOf (*args)
ATV bOEERKAEEZEL £3. HIZAIEERO FRE —EIZRET 5 & SITERTT.

INT A—4 xargs (funcable-type)-- A7V 7 vDH. 1 DUELKETT.

f5i#+ ValueError -- max() arg is an empty sequence

B TIL
>>> i = Element (value=[1,2,3], name='i")
>>> a = Parameter (index=1i, value={1: 2, 2: 3, 3: 1}, name='a')

2
>>> b = Parameter (index=i, value={1: 3, 2: 1, 3: 2}, name='b")
>>> Printf ('i= , a= , b= ', i=1i, a=al[i], b=b[i])
i=1, a=2, b=3
i=2, a=3, b=1
i=3, a=1, b=2

>>> MaxOf (i, al[i], b[i])
MaxOf (1, al[il, b[i])[1]=3
MaxOf (1, al[il, b[i])[2]=3
MaxOf (i, al[i]l, b[i]) [3]=3
>>> x = Variable (index=i, name='x")

>>> x[i] >= MaxOf (i, al[il, bl[i])
(x[1]>=MaxOf (1, al[i]l, bIli]) [1]):

Max (), MinOf ()

pysimple. func.Min (obj, idx=None)
obj DHIPH idx FTOR/IMEZFHFALZA TV 7 FNEERLUET.
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* obj (funcable-type) - B/MEZFHBETAIREDA TV =27 b TH.

* idx (None or element—11ike or tuple of them) -- F/IME % 5 E T 2 HPHTY. BWINzG
A, obj DT R TOHPHIZDOWTOR/MEZEEL 9. [A U Element & & &D 5 Z &1

TEEEA.
RYE REVFER 5541 Parameter %, KSR WEEI data-type 2L 7.
RYUIEDE data-type or Parameter
B4
* ValueError -- duplicate Element in range of {}

* ValueError -- Min arg is an empty index

SERR: obj X idx OFEFHIFHZZES DA 1T ValueError 23217 £ 3. idx 2322 X TV DA obj & 2 ifi

ATV M ERLUET.

v

>>> I = Set(value=[1,2]); i = Element (set=I, name='i")

>>> J = Set (value='XY'); J = Element (set=J, name='"]")

—IxJ}, name='a')

>>> a

1,'X']=10

all,'y']=11

al[2,'X']1=20
2,'yY']1=21

>>> Min(al[i, J

all,

alz,

Min(ali, 3], i
Min(ali,Jj], i
>>> Min(ali, J
Min(ali,Jjl, J
Min(al[i, ], 3

>>> Min(ali,J
10

>>> Min(ali, j])
10

» (1,3))

>>> a = Parameter (index=(i, j), value={(ii, jj): 1ix10+J.index(j3j) for ii,

jj in,

BE:

Max (), MinOf ()
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pysimple. func.MinOf (*args)

ATVl bOJ{RIMERREL 9. BIAITERD LRE —EICRET D & S ITHERTY.

INT A—4 xargs (funcable-type)-- A7V 7 FDH. 1 DULKETT.

f5l#+ ValueError -- min() arg is an empty sequence

YT

>>> i = Element (value=[1,2,3], name='1i")

>>> a = Parameter (index=1i, value={1: 2, 2: 3, 3: 1}, name='a')
>>> b = Parameter (index=1i, value={1: 3, 2: 1, 3: 2}, name='b")
>>> Printf('i= , a= , b= ', 1=1i, a=al[i], b=b[i])

i=1, a=2, b=3
i=2, a=3, b=1
i=3, a=1, b=2

>>> MinOf (i, al[i], bl[i])
MinOf (i, ali], b[i])[1l]=1
MinOf (i, ali], b[i]) [2]=1
MinOf (i, al[i]l, b[i])[3]=1
>>> x = Variable (index=i, name='x")

>>> x[1] <= MinOf (i, al[i], bl[il])

(x[1]<=MinOf (i, al[i], b[il]) [i]):
-x[1]>=-1

-x[2]>=-1

-x[3]>=-1

&&

Min (), MaxOf ()

pysimple. func.Prod (obj, idx=None)
obj D#ill idx ETOMEFE LA TV 22 hEKL ET.

NS A—4

* obj(funcable-type)-- EEFRHTIHROLT T =/ FTY.

e idx (None or element—11ike or tuple of them) -- i % G I 2 #iPITT. HHEI =G H,

RY{E

obj DI ANTOHFIZODWTORZFHEL £9. FU Element 2 EHE&HD I LI TEE
HA.

TR D56 1% Parameter %, 5 RWEEIL data-type ZIRU £7.

RYUMEDE data-type or Parameter

514+ ValueError -- duplicate Element in range of {}
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ERR: obj X idx ORTFHIPADEELSDOBEIE 1 2R U F9 . idx BEX TSIV

Ald obj & E iR A TV «

JhEERUET.

YT

>>> 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%xJ}, name='a')
>>> a

all, 'x']
all,'y']
a2, 'x']
al2,'y']=21
>>> Prod(ali, j]
Prod(ali, j], 1)
Prod(ali,jl, 1)
>>> Prod(ali, ]
Prod(ali,3jl, 3J)
Prod(ali,Jl, 3Jj)
>>> Prod(ali, ]
46200

>>> Prod(ali, jl)
46200

5E:
Sum(),Min (), Max ()
pysimple. func.Sin (obj)
INTA—%4 obj(funcable-type)--

RYIE obj? data-type D&% math.sin(ob)) DFER%EZ, ZHUN DG
T H U 7z Parameter %3K 7.

RYMEDE number or Parameter
pysimple. func.Sinh (0bj)
INT A—%4 obj(funcable-type)--

RYIE obj? data—type DFE 1% math.sinh(ob)) DFER%Z, TNLANDIGE
\Z A U 7= Parameter %37 .

RYEDE number or Parameter

& 1% math.sin % REFHEIZ

I% math.sinh % & &%
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pysimple. func.Sqrt (obj)

INTA—%4 obj(funcable-type)--

RY{E obj» data-type DA mathsqrt(ob)) DGR %Z, Z UM DA IE math.sqrt % & B
1238 U 7z Parameter % K 9.

RYME®DE number or Parameter

pysimple. func.Sum (obj, idx=None)

obj OHiH idx FTOMAEHBR LA TV MEELET.
INSA—=%4
* obj(operable-type)-- MEFHT E2HKDA TV o N TT.

e idx (None or element—1ike or tuple of them) -- MZEFH T2 HPETYT. B I NZEE,
obj DT RTOHIPAIZDOVWTOMEFHEL £9. AU Element 28 &DE L IETEE
HA.

RY{E obj 2% Variable, Expression D54 i& Expression %, Z VLS TIHRED 5 54 1% Parameter
%, BRoB\WEGIE data-type ZRUET.

RUMEDE data-type or Parameter or Expression

14+ ValueError -- duplicate Element in range of {}

SERR: obj X idx ORFHIFANEEGOLEIE0 2K £, idx B2EX TIVOEE1E obj & Efint 7Y «
7 haRUET.

T T

>>> 1 = Set (value=[1,2]); i = Element (set=I, name='1i")

>>> 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_

—IxJ}, name='a')
>>> a
al[l,'X']=10
all,'y']=11
al2,'X']1=20
al2,'y']=21
>>> Sum(ali,J
Sum(alfli,j], 1
Sum(alfli,j], 1

>>> Sum(ali,J

Sum(ali, ], 3

RDOR=I12H:K)
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FDR— T 5 D)

Sum(ali,j], J)[2]=41

>>> Sum(ali, jl, (i,3))

62

>>> Sum(a(i, j])

62

>>> x = Variable (index= (i, j), name='x")

>>> Sum(x[i,J], 1)
Sum(x[i, 3], 1):
x[1,'X'"]4+x[2, 'X"]
x[1,'Y'"]4+x[2,'Y"]

>>> Sum(x[1i,3], 7)
Sum(x[i,31, J):
x[1,'X"1+x[1,'Y"]
x[2,'X"]+x[2,'Y"]

>>> Sum(x[i, 3], (i,7))
Sum(x[i, 3], (i,3)):
x[1,"X"1+x[1,'Y'"1+x[2, 'X"]+x[2,'Y"]

BE:

Selection(),Prod(),Min(),Max ()

pysimple. func.Tan (0bj)

INT A—%4 obj(funcable-type)--

RUE obj» data-type DEA L math.tan(obj) DFER%Z, TNLAADEE 1L math.tan % £ EHEIZ
WA U 7z Parameter 23K 3.

RYEDE number or Parameter

pysimple. func.Tanh (0bj)

INT A—%4 obj(funcable-type)--

RYIE obj» data-type DA I math.tanh(obj) DGR %Z, NI DS 1L math.tanh % & TSR
{238 U 7z Parameter % 3K 9.

RYIEDE number or Parameter
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5.2.4 REIRFEH

pysimple. func.Selection (obj, idx=None)
BEDE 0-1 BEEKROHT 27 0% LIZEAELZWEAEICHWET. wesp 21k 32854, WK
T D 0-1 BEE B HET 280 IC— DO E K2 AR T 5720, WILHE I ET.
TN TIE Sum & W EE X L EfiTT.

NS A—4

* obj (BinaryVariable) - ftHTHHRD 0-1 BEAEKTY. BREITH5NTWEHER
HOET.

» idx (None or element—11ike or tuple of them) -- G 3 B HipHTT. BRI N5 E, obj
DFTRTOHPFAZMNHE UET. FU Element 28 HED2 Z L IETEEHA.

RY1E
RUIEDE  SelectionConstraint
B4+
* ValueError -- duplicate Element in range of {}
* ValueError -- the argument of Selection should be indexed variable

* ValueError -- Selection arg is an empty index

YT

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

>>> j = Element (value=[3, 4], name=']")

>>> 7z = BinaryVariable (index=(i, j), name='z")

>>> Selection(z[i, 3], 1)
Selection(z[i, 3], 1i):
z[1,3]4+z([2,3]==1
z[1,4]+z[2,4]==1

>>> Selection(z[i, 31, J)
Selection(z[i, 3], J):
z[1,3]1+z[1,4]==1
z[2,31+z[2,4]==1

>>> Selection(z[i, 3], (i,73))
Selection(z[1i,3], (i,3)):
z[1,31+2[1,41+21[2,31+2[2,4]==1
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5.2.5 HIHIFEE
pysimple.constraint .HardConstraint ()
HRRDN— NI THEZ 2R UET.
RYE
RYMEDE constraintWeight

pysimple.constraint.SemiHardConstraint ()

HFIRA L IN-FNHHTHE L 2R L ET.
RY1{E
RYUMEDE CconstraintiWeight

pysimple.constraint.SoftConstraint (weight, quad=None, linear=None)

HIRADY 7 Ml THE Z L2 RLUET.
INTGRA—4
* weight (non-negative int or -1 or -2)--BHADEEKLRBENRITA—-XTT.
* quad (non-negative float)-- HHAD IRDBRETT.
* linear (non-negative float)-- HAD—IRDEHTT.
RY{E

RYUMEDE ConstraintiWeight

5.3 HI%

exception pysimple.SimpleError (msg)

R—RA 27 7 A: Exception
BEEEE T Y IRAEOHINERT 2 T ATY.
5%

pysimple.NuoptError
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v I

>>> ij = Element (value=[(1,3), (1,4), (2,3)], name='ij")

>>> ij + 1

pysimple.error.SimpleError: dim of 'Element' must be 1

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

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

>>> x + 1

pysimple.error.SimpleError: Variable 'x' needs to be with index (no index given)
>>> Sum(x[i], 1) + 1

pysimple.error.SimpleError: illegal use of Element 'i' which has been operated,
—already

>>> Condition(ij, i>1)

pysimple.error.SimpleError: illegal use of Element 'i'

>>> p = Problem()

>>> p += x[1]

pysimple.error.SimpleError: objective cannot be defined with index

>>> p += Sum(x[1])

>>> p += Sum(x[i])

pysimple.error.SimpleError: objective can only be assigned once

>>> p += x[i] >= 1

>>> p += x[i] >= 1

pysimple.error.SimpleError: override constraint ' (x[i]>=1)"

exception pysimple.NuoptError (msg)

NR—A 27 J A: Exception
Numerical Optimizer DN THE L 724s 2 RT 2 5 A TT.
5%&:

pysimple.SimpleError

54 BH®
5.41 BIFEH
pysimple.__pos__ (0obj) — +obj
BIHEE +obj 2 BUET.
RYWIE obj » funcable-type D354 & Parameter %, T LA DI5E 1% Expression 23K U £ 5.

RYUMEDE  Parameter or Expression

pysimple.__neg__ (objl) — -—-obj
HIEHEA -objl ZRUET.
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RYU1E obj D funcable-type D& Parameter %,

RUMEDE  Parameter or Expression

5.4.2 BilTER

Set._ sub__ (rset) — Set - rset
SetiZ&ENTrset IZEEFNHVELSEZRLET.

ZNLIAN DI E1E Expression iR U £ 9.

INS A —4% rset (iterable)--Set ¥ set T2 THHVEHA.

RYU1E

RYMBDOR  Set

YT

>>> I = Set (value=[1,2,3,4], name="'1")
>>> J = Set(value=[2,4,6,8], name='J")
>>> 1 - J

Set (name="' (I-J)"', value=[1l, 3])

>>> I - {(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, 8])', value=[1, 3])

Set.__mul__ (rset) — Set * rset
Set & rset DEFEESZRL 7.
NS X—4 rset (iterable)--Set® set T2 THEVIEA.
RYE
RYEDRE Ser
v I
>>> T = Set (value=[1,2], name='T1")
>>> T x I
Set(name:'(I*I)', dimzz, Value:[(lr l)/ (lr 2)! (2/ 1)! (27 2)J)
>>> I % {3,4}
Set (name="' (Ix{3, 4})', dim=2, value=[(1, 3), (1, 4), (2, 3), (2, 4)])
>>> I % [3,4]
Set (name="' (Ix[3, 4])', dim=2, value=[(1, 3), (1, 4), (2, 3), (2, 4)])
>> T « 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)]) (ROR=1HE<)
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@D =T 5 D )

Set._ _rsub__ (lset) — lset - Set
lset iZEENT Set IZEENHRVWELSEZELET.

NS X —4 rset (iterable)--Set ® set T2 THEVNEEA.
RY{&E

RYIEDE Ser

v I

>>> 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]1-I)', value=[6, 8])

Set.__rmul_  (lset) — lset * Set
Iset & Set DEREEAZRLET.

NS X —4 rset (iterable)--Set ® set T2 THEVXEA.
RY{&E

RYIEDE  Ser

v

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

>>> (3,4} 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, 0bj2) — objl + obj2
TIHBA objl+obi2 KL T,

NS X—%
* objl (operable-type) --

e obj2 (operable-type) --
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RYIE objl 7zl obj2 »* Variable, Expression D54 1 Expression %, NS DEE 1% Parameter
EELUET.

RYEDE  Parameter or Expression

pysimple.__sub__ (objl, 0bj2) — objl — obj2
TIHEH objl-obj2 KU ET.

INTGA—4
e objl (operable-type) --
e obj2 (operable-type) --

RY{E objl 721 obj2 »* Variable, Expression D354 1 Expression %, %A DS 1% Parameter
ZBUET.

RUEDE  Parameter or Expression

pysimple.__mul__ (0bjl, 0bj2) — objl * obj2
TIHHE objlxobi2 BRLET.

NSA—%
* objl (operable-type) --
* ob3j2 (operable-type) --

RYIE objl 7zl obj2 »* Variable, Expression D54 1 Expression %, A DL E 1% Parameter
ZRU T, BHAMSRIRE £ 721X IR TR WA, TypeEror %7 5N E 7.

RYEDE  Parameter or Expression
f5l#+ TypeError -- high dimension operand type(s) for *: {} and {}

pysimple.__mod__ (0bjl, 0bj2) — objl % obj2
TIEHEA objl%obij2 KL ET.

NS X—%
* objl (funcable-type) --
* obj2 (funcable-type) --
RYE EESEIRIE £ 212K TR WA, TypeError D& IF 5 9.
RYMEDE  Parameter
14+ TypeError -- high dimension operand type(s) for %: {} and {}

pysimple.__truediv__ (objl, 0bj2) — objl / obj2
ZIHHER objl/obj2 ZKULET.
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NoA—=%
* obijl (operable-type) --

* obj2 (funcable-type) --

R Y& objl A Variable, Expression D54 & Expression %, UMD

HEAS RO £ 7213 Ik TRV A, TypeError 2% IF 69,
RYUIEDE  Parameter or Expression
514+ TypeError -- high dimension operand type(s) for /: {} and {}

pysimple.__floordiv__ (objl, 0bj2) — objl // obj2
ZIHHE objl//0bj2 ZRL 7.

NSA—%
* objl (funcable-type) --

* ob3j2 (funcable-type) --

RYE HESEIEEEZIETIRTRWES, TypeError B&IF o E 4.

RYMEDE  Parameter
514+ TypeError -- high dimension operand type(s) for //: {} and {}

pysimple.__pow__ (0bjl, 0bj2) — objl x* obj2
TIHME objlxxobi2 KL X

NSA—=%
e obijl (funcable-type) --

e obj2 (funcable-type) --

RYE HEMEEIGEEEZIEZIR TR WSS, TypeError B &IF o E 7.

RYEDE  Parameter
514+ TypeError -- high dimension operand type(s) for **: {} and {}
pysimple.___radd__ (objl, obj2)
pysimple.__rsub__ (objl, 0bj2)
pysimple.__rmul__ (objl, 0bj2)
pysimple.__ _rmod__ (objl, obj2)

pysimple.__rdiv__ (objl, obj2)

&% Parameter 23K U £ 7.
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pysimple.___rtruediv__ (objl, obj2)
pysimple._ rfloordiv__ (objl, obj2)

pysimple.__rpow__ (objl, obj2)
FRRIZEZBINTVET.

5.4.3 LEEE

pysimple._ 1t__ (objl, obj2) — objl < obj2
BB objl<obj2 3R U £ 9. objl, obj2 23312 mutableset DHFEHIZEADTERHFRE%, objl, obj2 ¥
HIZ funcable-type DFEHRIAERN 2T EENSRLIFMEXE, TNUHNT element-1ike &
iterable DI R D &K 55X &R L £7.

element-like<iterable M¥%;#;, element-like.set & set(iterable), iterable<element-like D %4,

- set(iterable) 5 R B EE R BHRH L T M ERLUET.

element-like.set

AP Sl
e objl(iterableor funcable-type)--

e obj2(iterableor funcable-type) --

RYIE objl, obj2 i mutableset DEH I bool, TNYNDYE1E Cond 2K L ET. 272U,
WL ERTEES TR VSt bool #EL 7.

RYMEDE bool or Cond

T T

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

>>> II = Set(value=[1,2,3,4,5], name="'T1T1")
>>> I < I

False

>>> T < II

True

>> I < {1,2,3,4}

False

>>> i = Element (set=I, name='i"')

>>> i < 3

(1<3) [1] in [1, 2]

>>> a = Parameter (index=1i, name='a')
>>> a[i] = 4 - 1

>>> a

al[l]=3

al[2]=2

ROR=T1%:L)
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(HI D=V 5 D E)

a[3]=1

al[4]=0

>>> 1 < afi]

(i<afi]) [1] in [1]

>>> J = Set (value=[2,4,6,8], name='J")
>>> 1 < J # i.set & J

(i<J) [1] in [2, 4]

>> J < 1 # i.set - J

(J<i) [1] in [1, 3]

>>> i < {2,4,6,8}

(i<{8, 2, 4, 6})[i] in [2, 4]
>> i < [2,4,6,8]

(i<[2, 4, 6, 8]1)I[1i] in [2, 4]

pysimple.__gt__ (objl, obj2) — objl > obj2

LS objl>obj2 3L L £ 3. objl, obj2 AHEIE mutablesetr OHAIXEADAEMIEE, objl, obj2 A5
HIZ funcable-type DBEHIFIARERZ T BEDP LRI %E, TNYUANT element-1ike &
iterable DWIIILAFRD &5 5 %RU £7.

element-like>iterable M54, element-like.set - set(iterable), iterable>element-like D54, element-like.set
& set(iterable) PO R 2 HEAE B L THRMXERL £7.

NS A—4
e objl (iterableor funcable-type) --
* obj2(iterableor funcable-type) --

RYE objl, obj2 2342 mutableset DAk bool, TNUNDHE L Cond ZIRL ET. 727201,
WA bRTEEERVWEEIL bool ZIEL £7.

RYMEDE  bool or Cond

YT
>>> I = Set(value=[1,2,3,4], name='1")
>>> II = Set(value=[1,2,3], name='11")

>>> T > 1T

False

>>> T > TI1

True

>> I > {1,2,3,4}

False

>>> i = Element (set=I, name='i")
>>> i > 3

(1i>3) [1] in [4]

ROR=T1%: L)
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(HI D=V 5 D E)

>>> a = Parameter (index=1i, name='a')

>>> af[i] = 4 - 1

al41=0

>>> 1 > ali]

(i>a[i]) [1] in [3, 4]

>>> J = Set (value=[2,4,6,8], name='J")
>> J > 1 # i.set & J

(J>1i) [1] in [2, 4]

>> i > J # i.set - J

(i>J) [1] in [1, 3]

>> i > {2,4,6,8}

(i>{8, 2, 4, 6})I[1i] in [1, 3]
>> i > [2,4,6,8]

(i>[2, 4, 6, 81)I[i] in [1, 3]

pysimple.__le__ (objl, obj2) — objl <= obj2
ML objl<=0bj2 %R U £ 9. objl, obj2 23T mutableset DGAEIXELEDAERIR%E, objl, obj2
MU funcable-type DHHIFRERNZ 72 TEEN 572 554X %, objl, obj2 IZ Variable, Expression
EEUHERHHRNZRL 7.

AP S
* objl (iterableor operable-type) --
* obj2(iterableor operable-type)--

RYIE objl, obj2 23T mutableset D&% bool, objl, obj2 AT funcable-type DHE
1% Cond %, objl, obj2 IZ Variable, Expression & & £3%54 1 Expression 23R U £9. 727 L, objl,
obj2 LT funcable-type TWINEHIRFEERWIEGE L bool ZIEL £ 7.

RYMEDE  bool or Cond or Constraint

BTV
>>> 1 = Set (value=[1,2,3,4], name='1")
>>> 11 = Set(value=[1,2,3], name="'I11")

>>> T <=1

True

>>> T <= II

False

>> I <= {1,2,3,4}

True

RDOR=T1T%:<)
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>>> i = Element (set=I, name='i")

>>> i <= 3

(i<=3) [1] in [1, 2, 3]

>>> a = Parameter (index=i, name='a')
>>> af[i] = 4 - i

>>> a

al[l]=3

af[2]=2

al[3]=1

al[4]=0

>>> 1 <= ali]

(i<=afli]) [i] in [1, 2]

>>> x = Variable (index=i, name='x")
>>> a[i] <= x[i]

(ali]l<=x[1]):

x[1]>=3

x[2]>=2
x[3]>=1
x[4]>=0

pysimple.__ge__ (objl, obj2) — objl >=obj2
ML obj1>=0bj2 %R U £ 9. objl, obj2 23T mutableset DGHAHIXEELEDAERIR%E, objl, obj2
MU funcable-type DEGHEIFARERNZ fi 72 TEEN 5725 54X %, objl, obj2 IZ Variable, Expression
EEUHERHHNRNZRL 7.

NS A—4
e objl(iterableor operable-type)--
e obj2(iterableor operable-type)--

RYUME objl, obj2 L2 mutableset DHE X bool, objl, obj2 A31LIZ funcable-type DEE
I3 Cond %, objl, obj2 IZ Variable, Expression % & £3%54 1 Expression iR U £9. 77 L, objl,
obj2 23412 funcable-type TWINHIHRFE TR WVWIESIE bool ZK L £,

RYIEDE  bool or Cond or Constraint

T T
>>> 1 = Set (value=[1,2,3,4], name='1")
>>> II = Set(value=[1,2,3,4,5], name="I1")

>>> T >= 1

True

>>> T >= IT

False

>> I >= {1,2,3,4}

RDOR=T1T%:<)
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True

>>> i = Element (set=I, name='i")
>>> i >= 3

(i>=3) [1] in [3, 4]

>>> a = Parameter (index=i, name='a')
>>> a[i] = 4 - i

>>> a

al[l]=3

al[2]=2

a[3]=1

al4]1=0

>>> 1 >= a[i]

(i>=afli]) [i] in [2, 3, 4]

>>> x = Variable (index=i, name='x")
>>> a[i] >= x[i]

(alil>=x[1]):

-x[1]>=-3
-x[2]>=-2
-x[3]>=-1
-x[41>=0

pysimple.__eq _ (objl, obj2) — objl == obj2
BT objl==0bj2 %K L £3. objl, obj2 Iz mutableset DHFEIFELSDO WA ERE%E, objl, obj2
MHUT funcable-type DHEIFERNZ R TEREN SR B 53X %, objl, obj2 T Variable, Expression
2EUHERHHNRNZRL 7.

NS A—4
* objl(iterableor operable-type)--
* obj2(iterableor operable-type)--

RYIE objl, obj2 2T mutableset D& 1E bool, objl, obj2 AT funcable-type DHE
I3 Cond %, objl, obj2 IZ Variable, Expression % & £3%54 1 Expression 23R U £9. 77 L, objl,
obj2 23412 funcable-type TWINHIHRFEE TR WVWIESIE bool ZK L £,

RYIEDE  bool or Cond or Constraint
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>>> T =
>>> TT1 =
>>> T ==
True

>>> I ==
False
>>> I ==
True

>>> i =
>>> 1 ==
(i==3) [1
>>> g =
>>> a[i]
>>> g
all]=3
alz2]1=2
al[3]=1
al[4]1=0
>>> i ==
(i==afli]

>>> x =

Set (value=[1,2,3,4], name='1")
Set (value=[1,2,3], name="'II1")
I

II

{1,2,3,4}

Element (set=I, name='i")
3

] in [3]

Parameter (index=i, name='a')
=4 - i

ali]
) [1] in [2]

Variable (index=i, name='x")

pysimple._ _ne_  (objl, obj2) — objl !=obj2

B obj1!=0bj2 %K L £9. objl, obj2 B3I mutableset ODHEIZEADAERRZ, objl, obj2
WINZ funcable—type DGEIIARERNZ 2T EEN S RBIEME2RUET.

NS A—4

RY &

L]

RYMEDE bool or Cond

164

objl (mutableset or funcable-type) --
obj2 (mutableset or funcable-type) --

objl, obj2 B3Iz mutableset ME 1L bool, objl, obj2 A3LIZ Funcable-type OHE
¥ Cond KL F9. 727U, Ml LRTEEFERVIEAIE bool Z3EL 7.
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Hr T

>>> 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

al[4]1=0

>>> i = afli]

(i!=afli]) [i] in [1, 3, 4]

544 v NEE

__or__ (rset) — Set|rset
Set & rset DWITNPIZEEINIELEZEL T,

INTX—%4 rset (iterable)--Set ® set TR THHEVEEA.
RY{E

RYEDE Ser

YT

>>> 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

. BE 165
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Set & rset DM HIZEENIELEEZHKLET.

INTX—%4 rset (iterable)--Set ® set TR THHEVEHEA.

RY &

RYIEDE  Ser

HrTIL

>>> 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.

IS X—4 rset (iterable)--Set® set TR THEVIEA.

RY &

RYEDE Ser

YT
>>> 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 TR THEVNIEA.
RY{E

RYIEDE Ser

166

BEEAPI FFaxXxyhk




PySIMPLE Documentation, ') —2 1.2.1

v I

>>> 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 THRL THMHVLEHFA.

RY1E

RYMEDE  Ser

v I

>>> 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 DWITNL—FIZEITEENIELEEZELET.

INTA—4 1set (iterable)--Set ¥ set THRL THHVWEHA.

RYUE

RYIEDE  Ser

Hr TV

>>> 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)--
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RY{E

RYBEDE Cond

Y7L
>>> 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

T T

>>> 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.

o 3 DD EDEM DA, Condition BIEE (i L 72 M 8h=RITHP 3T W TT. Condition(, (1<i, i<5,
i1=3))

BE:

pysimple.Condition ()

168 BEEAPI FFaxXxyhk
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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 Hli&#EJE 2~ F & collections.abc.MutableSet % k7K L T\ 5 27 5 AT . Python MlLIAAE Tl set 72
W, PySIMPLE Tld Set REMELLET.

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 EH N T & 5B TY. data-type, element—1like, Parameter, Table, Variable,
Expression BiTY.
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BO6E

BB FT B i

6.1 [1.2.1] - 2021-06-16

Fixed
. #919 KeyError DT7— A v & —

Expression BZ 59 % _ getitem_ THAET S KeyError DAY —V%2HELE L., Ay E—YiERD
HEALE 72D £,

>>> i = Element (value=[1,2], name='i")
>>> 4 = Element (value=[3,4], name='7j")
>>> x = Variable (index=i, name='x")

>>> 7z = Variable (index=(1i, j), name='z")
>>> exp = Sum(z[i,]3], J) + x[1i]

>>> exp[0]

KeyError: 'Sum(z[i, 3], J)[0]'

. #1004 mpsout TEBMENHEET 2T —A0H 5

ZEBPHHWRNCH o bNT, HUEBOAD 202 5L WES, mpsout THI XN S mps
T7AMIBEVWTHERELEBE UTEHRBRIND L VWIS REGEBIEL L.

. #1007 PySIMPLE @ mpsout T7 7 1 V4 %K< 3% & mpssolver Titsdn< 725

mpsout THEINZIZ 7 ANVARETEDL L, TkERZI\ 0 mps 7 7 A VBRI ND LS RA
HEBEELE L.

. #1013 #PHEHDOEEEVREEINT VWL EDfE

PYSIMPLE-119 THBMERICHRFZVEIZGED /AT A —XOFERE2FEEL £ U7,

>>> i0 = Element (value=[], name='i0")

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

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

>>> a = Parameter (index=(1i0,1il), name='a')
>>> a

# empty

>>> Sum(a[i0,1i1], 1i0) # fixed

Sum(a[i0,11], 10)[1]=0
Sum(a[i0,11], 10)[2]=0
>>> Sum(a[i10,11], 1i1)
# empty

>>> Sum(af[i0,117)

0

. #1019 PySIMPLE O mpsout %* H FIBEED & BT XTI L T gy
HINBEBD EBEZE & UHE, mpsout DEHMWERZE > THNITEIAEE2BELE L.
. #1022 X OMERERIES Z&WH B

MIZ R DFEREZMES e VDI AREEGEEELE L.

6.2 [1.2.0] - 2021-03-29

Added
. PYSIMPLE-135 =R RER G

HIRR, HIBBIZ A EZ RS 2R TEBEDIThb L.
. PYSIMPLE-136 wcsp/wls X

HAMEHFFRRMEIHT AR 2=V AT 1 7 Ak wesp ZIFOCHED L5220 L. Hikn
AR 2=V AT 4 ZATINIY XL wls ZRIHTESL X5 IZRDE L.

. PYSIMPLE-172 Python 3.9 %)
Python 3.9 (X)L £ U 7=.
Changed
. PYSIMPLE-185 Variable/Expression.val O & D fEE D#fi— %

INFEERRWAUIZH TS . val FOEMIE Table 2 KT DI L E U7z, METIFHGAARITL 7. K
HIBEED U T 2D THERELZI V.

. PYSIMPLE-192 Z#4® bound error DX A I v

ZRO bound F v 27 EITDRA I VT ERBEILSE
U7z&A4 I Tldbound F v 73 fThhEFHA.

[

RHZUE L. 2720, type BlEERZBPOLH
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>>> x = Variable (1b=3, ub=2, name='x")
pysimple.error.SimpleError: infeasible bound of variable x ( defined infeasible,
—bound [3 <= *x <= 2] )

Removed
PYSIMPLE-198 Python 3.6 ¥R — b
Python 3.6 (ZFEXIIE & 72D £ L 7.
Fixed
#967 [FIBEHEMEIL XN TWRVWAD ZIHEBR R R % M#E >

EREENBHINTVWAWRIZN U T ZIEHEROERZ2MWES FEEG2BELUE U, FEEOEE 7 VT
) X ADOBAKIZINZ, FEEINEBEINTORWEESTHMER T LI XL LE L.

#992 setitem TIT T —IIRBZ DD 5
setitem THEM L 72\ IndexError 34T 22 e RH B REERBIELF L.
PYSIMPLE-118 {4 % %iZ Condition T&f:ff1+ % & SimpleError 1272 %

Cond B D% 7 = 7 k% Condition {Z i\ & SimpleError (2725 REA%BIEL £ L 7=,

>>> i = Element (value=[0,1,2], name='i")
>>> 10 = 1>0
>>> Condition (10, 10<2)

((1>0), ((1i>0)<2)) [(1i>0)] in [1]

[1.1.2] - 2020-09-11

Fixed
#954 ZAHOEFEHZEHEOARATOIKTT T —

AETII > TVWELDEBIEL £ U7,

>>> i = Element (value=[1,2], name='1i")
>>> x = Variable (index=i, name='x")
>>> y = Variable (index=1i, name='y")
>>> e = x[1] + y[i]

>>> e

(x[1]+y[i]):
x[1]+y[1]
x[2]+y[2]

>>> e + e # fixed

ROR—ITTHR)
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6.4

FDR— T 5 D)

((x[1]+y[1i]) [i1+(x[i1+y[i]) [i]):
2xx[1]+2xy[1]
2xx[2]+2xy[2]

#965 L FRREXEHIHIC 2031 A LB ZEETH e A —N—T 10—

O EFREXREBIEIZ 2731 DL EOBEA 2 15T 5 & KK IZ OverflowError & 72 5 RE G ZEIEL
F L7

[1.1.1] - 2020-06-08

Added
#883 Collection AV v ROYHR— |k

collections.abc.Collection 7289 R — b33 X /% _ contains__, len_ , iter % Parameter, Table,

Variable, Expression, Constraint, OFNTHRYR—TE5LIZHD E L.
Fixed
#933 IRFEWHL T B A & [H]E S

Jxx[i, 3] DEHIT, BROGTIZH U CHEERORTEVIIET 256 I AER 2RI FESZELE
LE¥ELZ.

>>> i = Element (value='XY', name='i")
>>> j = Element (value=[1, 2], name='7j")
>>> x = Variable (index=(1i, j), name='x")
>>> J*x[1, 7] # Index(7,1)

(3*x[i,31):

x['X',1]

x['Y',1]

2+xx["X',2]

2+xx['Y'", 2]

PYSIMPLE-181  Hl B £ o> i [ B AR K E D & AL

HFEEBOHFIZRURFEZEATVWTLATA ABMTEEL TCWARATNIELETENE L5240 £
L7-.

PYSIMPLE-184 & D RUIZx3 2 A AT E 720

FreEOZH - AR LOZHEREN TEIRAVWAEAZEBEL XU
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6.5 [1.1.0] - 2020-03-02
PySIMPLE 1.1.0 Tl RERABIMICE#EE X E Uiz, 1.0.1 LB T 10 f52L ot A53Em L, SIMPLE
YL CHBEORVEEICR D L.

%7z, Nuorium /M I~ > NOEFIZHIGEL, Nuorium kT PySIMPLE 2 81{fE3 2 L 51240 U7z, — BB
STEIRRE %= i <

FH/EERBEE Linux, Mac 0 R— b IND L 51240, FHD Python 3.8 iZbXf L F L 7=,

Added

PYSIMPLE-140 Linux, Mac i
Linux, Mac iRIZxfs U E U7z,
. PYSIMPLE-158 Python 3.8 %)t
Python 3.8 X L % U 7z,
. PYSIMPLE-157 Set DA 51 A

__getitem  DBIFUZATA AKX TV =7 "BHIGLE L.

>>> I = Set(value=[1,2,3], name='T1")
>>> T

Set (name='I1"', value=[1, 2, 31])

>>> I[:-1]

Set (name='I[:-1]"', value=[1, 2])

. #839 kfEA 7L a v oy

RE LT KA 7 a v del XTHMMEIZR S Z B TEHL21Th D £,

>>> p = Problem()

>>> print (p.options.maxTime)
None

>>> p.options.maxTime = 1
>>> p.options.maxTime

1

>>> del p.options.maxTime
>>> print (p.options.maxTime)

None

¥72, del p.options TIRTORMA TV a v 2PEICET I A TEET. ML KEA T 3
v R ZHERIZEW.

. PYSIMPLE-80 mpsout

Problem (Z mpsout A Y v RANEMINE U7z, FEMlIE mpsout & ZHER L 7230,
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Changed

. PYSIMPLE-153 bound /& b D {L:Ak

1b, ub J&M:IZ immutable (272 Y, bound HIFNIEHHFIRIZ—ALE N FE L~

dual IELS<EETEET.

Tz & v &8, HFIR o

>>> i = Element (value=[1,2], name='i")
>>> x = Variable (index=i, 1lb=15, name='x")
>>> x.1b

x[1].1b=15

x[2].1b=15

>>> p = Problem()

>>> p += x[i] >= i%x10, 'cons'
>>> x.1b

x[1].1b=15

x[2].1b=15

>>> p += Sum(x[i])

>>> p.solve(silent=True)

1

>>> x.val
x[1].val=15.000000041666626
x[2].val=20.000000041666624
>>> x.dual

x[1].dual=1.0

x[2].dual=0.0

>>> p['cons'].dual
cons[1l].dual=0.0
cons[2].dual=1.0

Removed

. PYSIMPLE-167 Python 3.5 7R — b
Python 3.5 (ZFEXIG & 72D £ L 7.
Fixed

. #805 ZKILHEAD—HA Y v N D5 HHIR

FLOMEIZE D, ZIRTCEEIINT S _ _getitem , next, prev DI element-1ike Ik

LY. index TIXH[BETT .

>>> IJ = Set (value=[(1,2), (3,4), (5,6)], name='1J")

>>> i = Element (value=[0,2], name='i")
>>> TIJ[0]
(1, 2)

>>> IJ[1]

TypeError: cannot apply IJ[i] to multidimensional Set

ROR=T1%:L)
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FDR— T 5 D)

>>> ij = Element (value=[(3,4)], name='ij")

>>> IJ.next ((3,4))

(5, 6)

>>> IJ.next (i7)

TypeError: cannot apply IJ.next (ij) to multidimensional Set
>>> IJ.index ((3,4))

1

>>> IJ.index (i])

IJ.index(13) [3,4]1=1

#852 Parameter * Variable/Expression O ¥RFZIH

Parameter * Variable/Expression O FEAERD A > 7 v 7 Ald % HBEIZ U E U7z,

>>> i = Element (value=[1,2], name='i")
>>> 9 = Element (value=[3,4], name='7j")
>>> a = Parameter (index=(i, j), name='a')
>>> x = Variable (index=j, name='x")
>>> afi,j] = 10xi+j
>>> ax = ali, j]1*x[]]
>>> ax
ali,jl=x[3]):

lB*x[ ]

14xx[4]
23%x[3]

24%x[4]

>>> ax.index

Index (i, 3)

PYSIMPLE-69  H HBE% oD xE £fif D JLER

HBEBICEBELGFHEL 256, RMIEHRP optvalue WKMINBRWAEGZEIELE L.
objective ® val BMEIXS ETEY IELWMENAD £7.

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

>>> x = BinaryVariable (index=1i)

>>> p = Problem(type=max)

>>> p += Sum(x[i]) + 10

>>> p.solve ()

VALUE_OF_OBJECTIVE 12

>>> p.result.optValue

12.0
>>> p.objective.val
12
PYSIMPLE-76 IPython &5 6T L 7z85E&DH %

6.5. [1.1.0] - 2020-03-02 177




PySIMPLE Documentation, J ') —X 1.2.1

RIERA T Y — I ENEREEER2BIELUE L.

. PYSIMPLE-137 silent=True TEEZ A > X ) XML SKMBTE RN

IDLE * IPython 72 & D1 > X 7Y X ET silent=True TRMTELRVWAEEEBEIEL £ L.

6.6 [1.0.1] - 2019-07-01

Fixed

. PYSIMPLE-104 HMBIEIZ S5 2 TOWIRWABOYIIMENZH 5

—# % HBEEIZ G A EBD S5, GATWARWVBSOMENPEDEAEEZBEL £ Uk,

>>> p = Problem()

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

>>> x = Variable (index=1i, 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 OFFIIWBLDICLE
x[2].val=1.0000000002083331

. PYSIMPLE-117 #ipHEFE IS 2R VED 1 v T v 7 AJE

HPFHHAIZ BT DR VMED A VT v 7 AMEEHBIEIZ U £ U7z,

>>> ij = Element (value=[(1,3), (1,4), (2,3)], name='1i7j")

i
>>> 1 = Element (set=1ij.set (0), name='i")
>>> j = Element (set=ij.set(l), name='7]")
>>> y = Variable (index= (i, j), name='y')
>>> y[i, j] = 10%i+]

>>> y.val

yv[1,3].val=13
yv[l,4].val=14
v[2,3].val=23
v[(2,4].val=24
>>> Sum(y[13(0),3], 13(0)) .index

Index (13(1),3) # BARIE (3,i3(1)) 7ok
>>> Sum(y[1J(0), 31, 13(0))
Sum(y[13(0),3J], 13(0)):

vI1,31+y[2,3]

vI[l,4]1+y[2,4]

v[1,3]

ROR—UiTEi)
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(HI D=V 5 D E)

yI[1l,4]

>>> Sum(y[13(0), jJ, i3(0)) .val
Sum (y [13(0),J1, (0)) [3,3].val=36
Sum(y[1i3(0),3]1, 13(0))[3,4].val=38
Sum(y[13(0),31, 13(0)) [4,3].val=13
Sum (y [13(0),J1, (0))[4,4].val=14

PYSIMPLE-119 #iPHBIEDHPHIZZEZE/MRE TN T WL EDME

2&)% SIMPLE Iz&b¥ L7,

>>> i0 = Element (value=[], name='i0")
>>> il = Element (value=[1], name='il")
>>> y = Variable (index=(i0,il), name='y"')

>>> Sum(y[10,11], 1i0)
Sum(y[i0,1i1], 10):

0

>>> Sum(y[10,11], i1)
Sum(y[i0,1i1], 11):

# ZEORAMNRD L DICLT

>>> Sum(y[i0,1i1], (i0,i1))
Sum(y[10,i1], (i0,11)):

0

PYSIMPLE-125 Parameter 2 &7 72 X% L7z RNDOFR

DU T 0 2 EVRDORRVPEN U LI REGEEIEL £ L.

>>> i = Element (value=[1,2,3], name='i")
>>> x = Variable (index=i, name='x")

>>> t = Element (value=[1,2], name='t")

x[2]
>>> x[t+1]
x[(t+1) [t]]:
x[(t+1) [t]][1]
x[(t+1) [t]]1[2]
>>> x[t+1]+1
(x[(t+1) [t]]
x[2]+1
x[3]+1
>>> x[t] + x[t+1]
(x[t]+x[(t+1) [E]][t]):
x[1]+x[2]

x[2]1+x[3]

[t1+1):

RDOR=I1Z%:<)
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FDR— T 5 D)

>>> x[t+1] + x[t]
(x[(e+1) [E]][t]+x[t]):
x[1]1+x[2]

x[2]+x[3]

6.7 [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 Disassembly. You may not reverse engineer, decompile,

or disassemble PySIMPLE, except and only to the extent that such activity is expressly permitted by applicable law
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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.
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 merchantabil-
ity, 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 con-
tained 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.
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Python €2 2 —JL3&5|

P

pysimple, 154
pysimple. func, 142

S

sample.reidaishu, 90
sample.sudoku, 90
sample.tutorial, 83
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__abs___ () (pysimple.Element D X v R), 101
__abs__ () (pysimple.Parameter DX ) v R), 104
__add___() (pysimple € a1 —JL), 156

__and__ () (pysimple.condition.Cond @ * /v K), 168
__and___ () (pysimple.Set D XY v R), 165
__bool__ () (pysimple.Parameter @ * ) v R), 104
__call__ () (pysimple.Element DX/ v K), 101
__call__ () (pysimple.Set DX/ R), 94
__ceil__ () (pysimple.Element DX/ v K), 101
__ceil__ () (pysimple.Parameter D X/ v R), 104

__contains__ () (pysimple.constraint.Constraint D X/ v R),
122

__contains__ () (pysimple.expression.Expression D X v R),
119

__contains__ () (pysimple.Parameter D X v R), 104
__contains__ () (pysimple.Set D X/ v K), 95
__contains__ () (pysimple.Variable D * ) v R), 110
__delitem__ () (pysimple.Problem DX/ v K), 126
__dir__ () (pysimple.options.ProblemOptions D X/ v R), 134
__ea__ () (pysimple._compare.pysimple D X/ v R), 163
__float__ () (pysimple.Parameter DX/ v R), 104
__floor__ () (pysimple.Element DX/ v R), 102
__floor__ () (pysimple.Parameter DX/ v R), 105
__floordiv__ () (pysimple €¥ a1 —JU), 158

__ge___() (pysimple._compare.pysimple D X/ v R), 162
__getitem__ () (pysimple.constraint.Constraint D X/ v R), 123
__getitem__ () (pysimple.expression.Expression D X/ v RK), 119
__getitem__ () (pysimple.Parameter D X/ v K), 105
__getitem__ () (pysimple.Problem DX/ v K), 127
__getitem__ () (pysimple.Set DX/ v K), 95
__getitem__ () (pysimple.Variable D X/ v R), 110
__gt__ () (pysimple._compare.pysimple D * /) v R), 160
__iadd__ () (pysimple.Problem DX/ v R), 128

__int__ () (pysimple.Parameter D * /v K), 106
__iter__ () (pysimple.constraint.Constraint M * /v R), 123
__iter__ () (pysimple.expression.Expression D * /v R), 120
__iter__ () (pysimple.Parameter DX/ v R), 106
__iter__ () (pysimple.Set DX/ v R), 96

__iter__ () (pysimple.Variable D X/ v K), 111

__le__ () (pysimple._compare.pysimple D X/ v R), 161
__len__ () (pysimple.constraint.Constraint D X/ v R), 124
__len__ () (pysimple.expression.Expression DX v R), 121
__len__ () (pysimple.Parameter DX ) v K), 107

__len__ () (pysimple.Variable DX/ v R), 112

__1t__ () (pysimple._compare.pysimple D X/ v R), 159
__mod___() (pysimple €Y 2 —JV), 157

__mul__ () (pysimple €Y a—J), 157

__mul__ () (pysimple.Set DA v R), 155

__ne__ () (pysimple._compare.pysimple DX/ v R), 164
__neg___ () (pysimple € a—)V), 154

__or__ () (pysimple.condition.Cond DX/ v R), 167
__or__ () (pysimple.Set DX/ v R), 165

__pos__() (pysimple €Y 2 —)b), 154

__pow__() (pysimple €Y 2—Jb), 158

__radd__ () (pysimple €Y 2 —Jl), 158

__rand___ () (pysimple.Set DX v R), 167

__rdiv__ () (pysimple ¥ 1—)JL), 158
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__rfloordiv__ () (pysimple € a—Jl), 159
__rmod__ () (pysimple €Y 1—)JL), 158

__rmul__ () (pysimple € a—JL), 158

__rmul__ () (pysimple.Set D X/ v R), 156
__ror__ () (pysimple.Set DX v R), 166
__rpow__ () (pysimple €Y 2 —Jb), 159
__rsub__ () (pysimple €Y 2 —)l), 158

__rsub___ () (pysimple.Set DX v R), 156
__rtruediv__ () (pysimple €Y 1 —JU), 158
__rxor___ () (pysimple.Set DX v R), 167
__setitem__ () (pysimple.Parameter DX/ v R), 107
__setitem__ () (pysimple.Variable DX/ v R), 112
sub__ () (pysimple €Y 2 —JU), 157

__sub__ () (pysimple.Set DAY v R), 155
__truediv___ () (pysimple ¥ a1 —)JL), 157
__xor___ () (pysimple.Set DX/ v R), 166

Acos () (pysimple.func €Y 2 —JU), 142
Acosh () (pysimple.func €Y 1 —)V), 142
Asin () (pysimple.func €Y 1 —)b), 142
Asinh () (pysimple.func €Y 2 —)IV), 142
Atan () (pysimple.func €Y 1 —)V), 142
Atan2 () (pysimple.func €Y 2 —)Ib), 142
Atanh () (pysimple.func €Y 1 —)JL), 143

BinaryVariable (pysimple DY 5 ), 118

branchCut () (pysimple.options.ProblemOptions ® 7 0/35 1),
134

branchCutoff () (pysimple.options.ProblemOptions 0 7 01/%
T 1), 134

branchDiving () (pysimple.options.ProblemOptions 0 7 01/%
T 1), 134

branchFeasPump () (pysimple.options.ProblemOptions ® 7’0/
T 1), 134

branchGapTolerance () (pysimple.options.ProblemOptions M7
A7 1), 134

branchMaxNode () (pysimple.options.ProblemOptions ® 7' 01/X
T 1), 134

branchMaxSolutionCount ()
(pysimple.options.ProblemOptions ® 70 /XF 1), 134

branchNodeSelect () (pysimple.options.ProblemOptions ® 7 0
INT 1), 134

branchParallelMethod () (pysimple.options.ProblemOptions
DFTONRT 1), 134

branchRelativeGapTolerance ()
(pysimple.options.ProblemOptions ® 70 /XF 1), 134

branchRens () (pysimple.options.ProblemOptions D 7 0/8F 1),
135

branchRepairSolution () (pysimple.options.ProblemOptions
DF7ORF 1), 135

branchRins () (pysimple.options.ProblemOptions ® 7O /XF 1),
135

branchUseWcsp () (pysimple.options.ProblemOptions ® 70 /%
T 1), 135

branchVariableSelectScore ()
(pysimple.options.ProblemOptions ® 7 0/XF 1), 135
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branchWcspMaxIteration ()
(pysimple.options.ProblemOptions ® 7 0/8F 1), 135

branchWicspMaxTime () (pysimple.options.ProblemOptions ® 7
/85 1), 135

Ceil () (pysimple.func €Y 1 —)Jb), 143

Cond (pysimple.condition D7 > X), 102

Condition () (pysimple €Y 1—JV), 139

consInfeasibility () (pysimple.problem.Result ® 70/XF 1),
138

Constraint (pysimple.constraint D7 5 X), 122

constraints () (pysimple.Problem ® 7 0/37 1), 129

ConstraintWeight (pysimple.constraint DY 2 R), 125

Cos () (pysimple.func €2 2 —)Jb), 143

Cosh () (pysimple.func €Y 1 —)JL), 143

CUT_AGGRESSIVE (pysimple.Options.Branch D&M%), 136

CUT_OFF (pysimple.Options.Branch DEM%), 136

CUT_ON (pysimple.Options.Branch D&1), 136

data-type, 169

DIVING_AGGRESSIVE (pysimple.Options.Branch D&IE), 136

DIVING_AUTO (pysimple.Options.Branch D &), 136

DIVING_OFF (pysimple.Options.Branch D&H), 136

DIVING_ON (pysimple.Options.Branch D &), 136

DIVING_SUPERAGGRESSIVE (pysimple.Options.Branch D),
137

dual () (pysimple.constraint.Constraint ® 7 0/8F 1), 124

dual () (pysimple.Variable D 70/8F 1), 113

DUAL_INFEASIBLE (pysimple.NuoptStatus DEM), 137

elapseTime () (pysimple.problem.Result ® 7 0/35 1), 138
Element (pysimple D7 S X), 100

element-1like, 169

ElementSlice (pysimple.element DY > X), 102

Erf () (pysimplefunc €Y 1 —JV), 143

ERROR (pysimple.NuoptStatus DEM), 137

errorCode () (pysimple.problem.Result ® 7’0/ F 1), 138
errorMessage () (pysimple.problem.Result D 7' 0/85 1), 138
Exp () (pysimple.func €Y 2 —)JU), 144

Expression (pysimple.expression DY 2 ), 119

Fabs () (pysimple.func €Y 2 —JU), 144

factCount () (pysimple.problem.Result ® 7 0/%F 1), 138
FEASIBLE (pysimple.NuoptStatus DEM%), 137
FEASPUMP_AUTO (pysimple.Options.Branch D&1E), 137
FEASPUMP_OFF (pysimple.Options.Branch D&), 137
FEASPUMP_ON (pysimple.Options.Branch D&1E), 137
fevals () (pysimple.problem.Result ® 7 0/%F 1), 138
Floor () (pysimple.func €Y 2 —JU), 144

Fmod () (pysimple.func €Y 1 —)V), 144

Fprintf () (pysimple €Y 1—IU), 141
funcable-type, 169

get () (pysimple.Parameter D X ) v R), 108

HardConstraint () (pysimple.constraint €2 2 —J), 153

hardPenalty () (pysimple.problem.Result ® 7 0/%F 1), 138

hasSolution () (pysimple.Problem @ X/ v R), 129

higherCrossover () (pysimple.options.ProblemOptions ® 70/
T4), 135

Hypot () (pysimple.func €Y 21 —JV), 144

index () (pysimple.Set DX/ v K),97

infeasibility () (pysimple.problem.Result ® 7' 0/37 1), 138
INFEASIBLE (pysimple.NuoptStatus D &), 137

init () (pysimple.expression.Expression ® 7 0/85 1), 121

init () (pysimple.Variable ® 70/35 1), 113

INITIAL (pysimple.NuoptStatus DEH), 138

IntegerVariable (pysimple D7 5 ), 116

isFeasible () (pysimple.Problem @ * /v R), 130

isHard () (pysimple.constraint.Constraint D X/ v R), 124
isInfeasible () (pysimple.Problem M X/ v K), 130
isSemiHard () (pysimple.constraint.Constraint D X/ v R), 124
isSoft () (pysimple.constraint.Constraint D * Y v R), 124
items () (pysimple.Parameter D X/ v R), 108

iterable, 169

iters () (pysimple.problem.Result D 70 /8F 1), 138

keys () (pysimple.Parameter D X/ v R), 108
kktEps () (pysimple.options.ProblemOptions ® 70/%F 1), 135

1b () (pysimple.Variable D 70/35 1), 114
Log () (pysimple.func € 1 —JU), 144
Logl0 () (pysimplefunc €Y 2 —J), 145

Max () (pysimple.func €Y 1 —)JL), 145

maxIteration () (pysimple.options.ProblemOptions 7 0/%
T 1), 135

maxMemory () (pysimple.options.ProblemOptions ® 7 0/3F 1),
135

MaxOf () (pysimple.func €Y 1 —)IV), 146

maxTime () (pysimple.options.ProblemOptions ® 7 0/35 1), 135

method () (pysimple.options.ProblemOptions ® 70 /35 1), 135

method () (pysimple.problem.Result ® 7 0/3F 1), 139

Min () (pysimple.func €Y 2 —J), 146

MinOf () (pysimple.func €Y 1 —JV), 147

mpsout () (pysimple.Problem DX v R), 131

mutableset, 169

name () (pysimple.constraint.Constraint ® 7 0/3F 1), 124
name () (pysimple.Element ® 7 0/85 1), 102

name () (pysimple.expression.Expression D T 0/8F 1), 122
name () (pysimple.Parameter ® 7’0/XF 1), 108

name () (pysimple.Problem ® 7 0/3F 1), 131

name () (pysimple.Set D F0/XF 1), 98

name () (pysimple.Variable ® 70/37 1), 114

next () (pysimple.Set DAY v R), 98

nfunc () (pysimple.problem.Result ® 7’ 0/35F 1), 139

NODESELECT_AUTO (pysimple.Options.Branch D&1E), 137

NODESELECT_BESTDEPTH (pysimple.Options.Branch D&1), 137

NODESELECT_BESTESTIMATE (pysimple.Options.Branch D&H),
137

NuoptError, 154

NuoptStatus (pysimple DY 5 R), 137

nvars () (pysimple.problem.Result ® 7’0/35F 1), 139

objective () (pysimple.Problem ® 7 0/XF 1), 131
objectiveTarget () (pysimple.options.ProblemOptions 0 7’0/
T4),135

0111 () (sample.tutorial €Y 1 —JV), 83
0112 () (sample.tutorial €¥ 1 —JV), 83
0113 () (sample.tutorial €Y 1 —)L), 83

0115 () (sample.tutorial €Y 1 —)IL), 83

0116 () (sample.tutorial €Y 1 —JV), 83

0117 () (sample.tutorial €Y 1 —IL), 83
operable-type, 169

OPTIMAL (pysimple.NuoptStatus DEM), 138

Options (pysimple D7 S ), 136

options () (pysimple.Problem ® 7' 0O/XF 1), 132
Options.Branch (pysimple D7 S X), 136

optValue () (pysimple.problem.Result ® 7 0/85 1), 139

()
()
()
0114 () (sample.tutorial €Y 1 —JL), 83
()
()

p2010_mixture () (sample.reidaishu € 1—JL), 90
p2020_transport2 () (sample.reidaishu €< 1 —)JL), 90
p2030_multiplan2 () (sample.reidaishu € 1 —Jb), 90
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p2040_DEA () (sample.reidaishu €Y 1 —)JL), 90
p2050_knapsack2 () (sample.reidaishu €< 1 —)JL), 90
p2060_cover2 () (sample.reidaishu € 1 —JL), 90
p2070_maxflow2 () (sample.reidaishu € 1 —)JL), 90
p2080_mincost2 () (sample.reidaishu € 1 —JL), 90
p2090_multiflow2 () (sample.reidaishu €< 1 —JL), 90
p2100_median2 () (sample.reidaishu €< 1—JL), 90
p2110_center2 () (sample.reidaishu €< 1 —JL), 90
P2120_TSP2 () (sample.reidaishu ¥ 1 —)IL), 90
p2132_fieldassign2 () (sample.reidaishu €< 1 —J), 91
p2132_fieldassign3 () (sample.reidaishu €< 1 —J), 91
p2133_jobassign3 () (sample.reidaishu €2 2 —J), 91
p2133_jobassign4 () (sample.reidaishu € 21 —J), 91
P2150_FPP () (sample.reidaishu € 1—JU), 91
p2160_leastsquare2 () (sample.reidaishu €< 1 —JU), 91
p2710_portfoliol () (sample.reidaishu € 2 —JV), 91
PARALLELMETHOD_DETERMINISTIC_RACING
(pysimple.Options.Branch DEM%), 137
PARALLELMETHOD_RACING (pysimple.Options.Branch DE1%),
137
PARALLELMETHOD_SUBTREE (pysimple.Options.Branch D&H),
137
Parameter (pysimple D7 S X), 103
prev () (pysimple.Set DX/ v K),99
Printf () (pysimple €Y 1—)b), 140
Problem (pysimple D7 S X), 126
ProblemOptions (pysimple.options D9 Z ), 134
Prod () (pysimple.func EZ 1 —)JL), 148
pysimple
EVa-), 154
pysimple. func
EVa—), 142

QVariable (pysimple.expression D9 5 X), 119

randomSeed () (pysimple.options.ProblemOptions ® 70 /X5F 1),
135
RENS_AUTO (pysimple.Options.Branch D &), 137
RENS_OFF (pysimple.Options.Branch D &%), 137
RENS_ON (pysimple.Options.Branch D&1), 137
residual () (pysimple.problem.Result ® 7’0/8F 1), 139
Result (pysimple.problem DY 5 ), 138
result () (pysimple.Problem @ 7' 0/%5 1), 132
RINS_AUTO (pysimple.Options.Branch DEH), 137
RINS_OFF (pysimple.Options.Branch D&1E), 137
RINS_ON (pysimple.Options.Branch D&), 137

sample.reidaishu
EYa-I), 90
sample.sudoku
EYVa—Ib, 90
sample.tutorial
EYa—-)b,83
scaling () (pysimple.options.ProblemOptions ® 7 0/8F 1), 136
Selection () (pysimple.func €Y 1 —Jb), 152
SelectionConstraint (pysimple.constraint DY 2 ), 125
SemiHardConstraint () (pysimple.constraint €Y 1 —)V), 153
semiHardPenalty () (pysimple.problem.Result D 7 O/8F 1),
139
Set (pysimple D9 5 R), 93
set () (pysimple.Element ® 7 0/35 1), 102
showsudoku () (sample.sudoku € a1 —)JL), 90
SimpleError, 153
simplexDualTolerance () (pysimple.options.ProblemOptions
DFONRT 1), 136
simplexPrimalTolerance ()
(pysimple.options.ProblemOptions ® 7 0/XF 1), 136
Ssin () (pysimple.func € 2 —J), 149

Sinh () (pysimplefunc €2 1—Jb), 149

SoftConstraint () (pysimple.constraint €< 1—)U), 153
softPenalty () (pysimple.problem.Result ® 7 0/XF 1), 139
solve () (pysimple.Problem DX/ v R), 132

Sart () (pysimple.func € 2 —J), 149

status () (pysimple.NuoptStatus D9 5 XX v K), 138
status () (pysimple.Problem ® 7 0/85 1), 133

sudoku () (sample.sudoku €Y 1 —JL), 90

sum () (pysimple.func €2 2 —Jb), 150

Table (pysimple.table DY 2 X), 109

Tan () (pysimple.func €Y 2 —Jb), 151

Tanh () (pysimple.func € 2 —JU), 151

threads () (pysimple.options.ProblemOptions D 7 0/85 1), 136
to_dict () (pysimple.options.ProblemOptions D X/ v R), 136
tolerance () (pysimple.problem.Result ® 7’0/8F 1), 139
tryCount () (pysimple.options.ProblemOptions D 7 0/8F 1), 136
type () (pysimple.Variable ® 7 0/85 1), 114

ub () (pysimple.Variable ® 70/85 1), 115
UNBOUNDED (pysimple.NuoptStatus DEH), 138
UNKNOWN (pysimple.NuoptStatus DEM), 138

val () (pysimple.expression.Expression ® 7 0/35 1), 122

val () (pysimple.Variable ® 7’0/85 1), 116

values () (pysimple.Parameter D X/ v R), 108

Variable (pysimple D7 > X), 109

VARIABLESELECTSCORE_AUTO (pysimple.Options.Branch D&
), 137

VARIABLESELECTSCORE_PRODUCT (pysimple.Options.Branch M
B), 137

VARIABLESELECTSCORE_SUM (pysimple.Options.Branch D&H),
137

varInfeasibility () (pysimple.problem.Result ® 7 0O/85 1),
139

violation () (pysimple.constraint.Constraint ® 7 0/35 1), 124

wcspInitialValueActivation ()
(pysimple.options.ProblemOptions ® 7 R0/XF 1), 136

wcspPhaseOneMaxTime () (pysimple.options.ProblemOptions M
ZO/85 1), 136

wcspPhaseTwoMaxInterval ()
(pysimple.options.ProblemOptions ® 7 0/XF 1), 136

weight () (pysimple.constraint.Constraint ® 7 0/XF 1), 125

EVa—-
pysimple, 154
pysimple. func, 142
sample.reidaishu, 90
sample.sudoku, 90
sample.tutorial, 83
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