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F1E 1ZIL®HIC

1.1 PySIMPLE ic2W\ T

PySIMPLE (pronounced 'pie simple') {& Nuorium Optimizer @ Python £ > X 7 = — X T

P2k X D Nuorium Optimizer fSfJED €7V > 7 558 C++SIMPLE O X %% T & % 7217 Python BREIICHLD
A3 Z 212 & D, Nuorium Optimizer % ZFF W2 72 W T Wiz 2 —WFIEFEL L, Fizic THHAWEZ
{2—HFWRIEETFT Y Y7 558 C++SIMPLE & HIC ZHH WL Ze BN TE T

Nuorium Optimizer (I Mg WEBERRE(LHEE N U TEELREz 4t 2 8 RE Sy 7 —ITF.
PySIMPLE TiZZ @ 5% (RAEE) #UETHRE, ™ (BEBE) “KErHERE—E, —RHHIN = KEHHERH
M, BXOHIKITE R LT Nuorium Optimizer Y L N—ADERGA VR —7 = — A2 L 7.

1.2 EFIRIR

Nuorium Optimizer V26 (R X 41T 2 PySIMPLE 1.5.1 XA OB CEIMEL £ 3.
* OS
— Windows : Windows 10, 11, 2415 OS @ Server it
— macOS : 13(Ventura), 14(Sonoma)
— Linux : CentOS Stream 9(RHEL 9), Ubuntu 20 LTS, Ubuntu 22 LTS, Amazon Linux 2
e Python
- 3.9,3.10,3.11, 3.12 (VTN D 64bit DA)
- FEEY 2—0
* scipy (>=1.6.3)
% numpy (>=1.20.3 from scipy>=1.6.3)
* Nuorium Optimizer : V26 B D 7 4 & > A03{MT D 2 BiE

WEDN=T a > OFWEIRIEIZ Nuorium Optimizer XiEfE ~ OS#PySIMPLE E){EFRIG 2 ZHERE < 72 & W,


https://www.msi.co.jp/solution/nuopt/top.html
https://www.msi.co.jp/solution/nuopt/simple.html
https://www.scipy.org/
https://numpy.org/
https://www.msi.co.jp/solution/nuopt/spec_table.html#pysimple
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13 1A=L

PySIMPLE % ZHIH /=72 < 125837 - T Nuorium Optimizer £ Python % 4 ¥ 2 b =L L TELRLEDH D

EJE

Nuorium Optimizer DA > & + —/b (Windows i) IZDOWTIE Rt & DA YA b= FH A REZTEL XV,
* https://www.msi.co.jp/solution/nuopt/docs/index.html

Python D 4 > & b —/L (Windows i) IZDWTIE a2 ZE L 7230,
e https://docs.python.org/ja/3/using/windows.html

PySIMPLE D 4 > & b — WEFIF$ % Python @ pip I TITWET. DU, 4 YA M—LOFIEICHRD 7.

PySIMPLE D A > & + —/5E1E, FIF$ % Python DA > & b — 5D Mib\site-packages] 7 + /L Z 127D
FT. FORD, A VA P—AFTE3I—FEFART 4 LRI L TEZAAHERSILEL D ET. £ X
b= UEEERFATT BIR1E, K7 A VX LU TEHEZABMERNH 2 21— TrrF > LTIV,

1. PySIMPLE DA Y X b —=VHZ7 7 4 VEHET %
Windows fix® PySIMPLE DA ¥ A + —)L7 7 A VH 7 # L X%
%DRIVE%\pysimple

T9. %DRIVE% (& Nuorium Optimizer D4 Y A b=V AT 4 7%V MLAZISODFZA4 7%
£ L FF. macOS kR, Linux ix® PySIMPLE 4 Y A+ =17 7 A VAT 4 L7 b VI

(Nuorium Optimizer DA > A b —JLED T 4 L 27 b Y )/nuopt/pysimple/
TF. A YVAF—=ILHDTZ 7 4L (wheel 7 7 4 V) DHENILLTF 72 ) £
» Windows fik : pysimple-1.5.1-cp3x-cp3x-win_amd64.whl
» macOS KX : pysimple-1.5.1-cp3x-cp3x-macosx_14_0_x86_64.whl
e Linux R : pysimple-1.5.1-cp3x-cp3x-linux_x86_64.whl
cp3x 1& TR 72 B Python D N— a ¥ BT cp39, cp310, cp311, cp312 DWITNHITZ D £7.
2. AV —LERET 2

Windows fROBHZEX, a~<> F7oy 7 M2 LTS W, Python DA Y R +—LEDFHZA
BMERDBZVGER, a~Yy R ey P b eEFTIRICEZ YV vy 7 XA =2 —0 EHEL LTHE
171 SR 208N H D £F. Anaconda % ZHIFH D E1E Anaconda Prompt ZHEE) LT 72X
V. macOS, Linux fRDGE XK ZEE LT 20,

python 2% ¥ RIZ A2 > TWAUILL R D K 512 LT ZHIHIRED Python D N— 3 > 2D
5N FEF. macOS, Linux fRDEHEZ python 2= > FDH DI python3 2= > REFHLTL 72
<Y AN

§ python --version
Python 3.12.4

FRROEI NV a Y EME LD L, #Y)7% wheel 7 7 A VEFERLTL XV, EEEOFITLE
Windows hiX C Python 3.12 @ 7z%, pysimple-1.5.1-cp312-cp312-win_amd64.whl %% L % 3.

2 FE1RIIL®HIC


https://www.msi.co.jp/solution/nuopt/docs/index.html
https://docs.python.org/ja/3/using/windows.html
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3. wheel 77 A LV E{FS5TA VA —ILT 3

3y —)L [T pysimple 7 # )V AIZHE) LiEIR L 72 wheel 7 7 A LV EHHWTA YA =L L X T.
BUR & Windows MR BT,

$ cd /d %DRIVE%\pysimple

$ python -m pip install pysimple-1.5.1-cp3x-cp3x-win_amd64.whl

Processing c:\users\uname\desktop\pysimplel51\pysimple-1.5.1-cp3x-cp3x-win_amd64.
—whl

Requirement already satisfied: scipy>=1.6.3 in c:\users\uname\appdata\local\
—programs\python\python3x\1lib\site-packages (from pysimple==1.5.1) (1.13.1)
Requirement already satisfied: numpy<2.3,>=1.22.4 in c:\users\uname\appdata\
—~local\programs\python\python3x\1lib\site-packages (from scipy>=1.6.3->
—pysimple==1.5.1) (2.0.0)

Installing collected packages: pysimple

Successfully installed pysimple-1.5.1

Z D & S IZHIZIT TSuccessfully installed pysimple-1.5.1] & RS AUIA ¥ A b —IRINTT .
F72, numpy, scipy 234 YA P =L EZAN TV, LI, HoN—2 a3y THhIHEEITEHEN
WA VA=V ENETH, £ VZ—2y MIOBBoTVIRERDHD 7.

Anaconda % Z | ®35E13 Using wheel files with conda & ZHEgR < 72 & W,
4. BhEHERR
PySIMPLE 234 ¥ 2 b =L ENTWAUILL R T A=Y a V2B T 5 2 e TEET.

$ python -m pysimple --version

pysimple 1.5.1

BT TRDaA=y REFETLTLEZS V. FEEENICKRBOH NN ENETH, To LSkl
NBBBICFERENTOAUIIELSEEL TV, -

$ python -m pysimple.sample.sudoku

13. 12X +—=IL 3


https://docs.conda.io/projects/conda-build/en/latest/user-guide/wheel-files.html
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14 7v775—F

A VA=A ELCTY. ¥y L —FEITIGEE—E7 VA4 VA M= ADBRETT.

1.5 712X F=)

TUA VAP =UEIA VAR —AERILK pip AR Y RTITWET. UTFDa<y FEETLTLEI W,

$ pip uninstall pysimple
Found existing installation: pysimple 1.5.1
Uninstalling pysimple-1.5.1:

Would remove:

c:\users\uname\appdata\local\programs\python\python3x\1lib\site-packages\pysimple-

—1.5.1.dist-info\*

c:\users\uname\appdata\local\programs\python\python3x\1lib\site-packages\pysimple\

—kernel_wrapper.cp3x-win_amd64.pyd

c:\users\uname\appdata\local\programs\python\python3x\lib\site-packages\pysimple\

. sample\*

c:\users\uname\appdata\local\programs\python\python3x\1lib\site-packages\pysimple\

—.version.py
c:\users\uname\appdata\local\programs\python\python3x\license
Proceed (Y/n)?

MProceed(Y/Mm)?) ¥ FT/RENELD, 7UA VA M—AZ2ET35E81F Y] ZAH LYV EZR—VF—%
LTIV, T A YA =D YF % & D & 512 [Successfully uninstalled pysimple-1.5.1 &

FREINFT.

c:\users\uname\appdata\local\programs\python\python3x\license
Proceed (Y/n)? Y
Successfully uninstalled pysimple-1.5.1

FE1RIIL®HIC




FT2E Fa—rUTI

21 [FLHIC
Nuorium Optimizer XSG HEIRTEZ R 72D DAY A NTH D, PySIMPLE (I HIE %2 5Lih 5 2
ETV VI EETY.

AHi1Z Nuorium Optimizer/PySIMPLE O EARHZFEREICEI T 5 F 2 — MY 7 A TT. Kffiz—fGL T\
724U, Nuorium Optimizer/PySIMPLE D HEAR 2RI ZHEN 2721 2 L Bng 7.

2.1.1 FIEFEFHEREL IE
BOEGtERE 1%, T525N7RMEOTT, EELSORERZKITF S0 OBBORME (BAE) %K
D, ELIZORME RAME) 2522 MFEERDOEZIET 21 LWWIHETY.

BT B, (GRS M) EHIRGESF, €5 L 2oRE2R B ZHBEY, MREER X
ZRE ARSI TWEY. ZOMEZAWTEEET &, BEFHEFEE L X, [HIRIS 2 m 7 5 H#pH
B 5 HIBEB D RME (FRRE) kX2 Df/IME (BRAE) 252 22RO ME) L WA ET.

PIZIE, © > 012BWT 3+ 2 DRIMEZRD 2 FEIZ, BHGEHEFETY. 0BG, fliEfiEe >0,
HAUBEEE 32 +2, BT 2z D X7

OB E O R TIERD LS IcErNET
« HRBEEL : 3z +2 —» &ML
o HlFIZRF D >0

EZ5Mb3 K, LRoBMEIEMEO RS LOWHIBEEEIZ 2 (0 =00t %) 2D ET. ZOLED
ZRDIEZE B LM E .

Rtz R 2 2 % TREGTHMEZ <) H2WVWE TRilLT 2] CVWET

2.1.2 HIEFtEREZE <

sample.py £\W5 7 7 A MU RZEARLTAEL £ D.

from pysimple import Problem, Variable

problem = Problem(type=min)
x = Variable()

RDR—=T1ZHK )




PySIMPLE Documentation, 'J1)—X 1.5.1

(HTDR—T 5 DFEX)

problem += 3*x + 2
problem += x >= 0

problem.solve()

Z DIRBET samplepy DH B 7 + L XIZFTE, a~> K a7 55 python sample.py ¥ AL THA
FL&I. :

$ python sample.py

[About Nuorium Optimizer]

Nuorium Optimizer 26.1.1 build:97e42fb9
<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.) 0.04

ZDO—HOEIET, 72721 Nuorium Optimizer % {f > CROBIEETHLE L N2 2ick b ¥d. 22
-G python I& PySIMPLE % 4 > 2  —L L7 & £ Python BHET3. LI, python =< > Kl PySIMPLE
A VAR =LLIE EDPython REZIEL 7.

AR TFVERDPLFETTAILBTEET. python -1 EANLTA VXY ZEREFHXETAEL LS.

$ python -i
Python 3.12.4 (tags/v3.12.4:8e8a4ba, Jun 6 2024, 19:30:16) [MSC v.1940 64 bit.
—(AMD64)] on win32

RDR—=J1ZHK )

6 F2EFa—rUT7IL
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(HTDR—T 5 DFEX)

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

>>> from pysimple import Problem, Variable

pysimple 1.5.1 (2024-06-19 20:40:39 +0900 98b4cea)

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

>>> x = Variable(Q)

>>> problem += 3*x + 2

>>> problem += x >= 0

>>> problem.solve()

# LURFRRD )

Windows B35 Tl& Nuorium LS FRE 225 9 EITTEXT. 4 VR b —I/URIC PySIMPLE 23 7% A >~ X b —
L E 7= Python AN TED, Ziu Python@Nuorium | % 3R U 72IRFEETEITR X >~ (FS) 25
CETHEITTEET.

) Nuorium - O *

4
il

<>‘) I Python@Muorium 14 Cobalt

B LAY QO

] solfile Bl summary 3 message
s5k1p search . . .
<<wesp tabu search end>>

from pysimple import Problem, Element, Parameter, Integ

i = Element(value=[0, 1])
j = Element(value=['&"', 'H='])

costX = Parameter(index=i, value={@: 188, 1: 160}, name
norma = Parameter(index=j, value={ 12, "HX": 2
prodivalue = {(8, '&EH"): 6, (8, H2"): 4, (1,"EH"):
prodX = Parameter(index=(i,j), value=prodXvalue, name=

upper gap(%) time(s) 1list mem(Mif
848 0.000 1
840 8.000

x = IntegerVariable(index=1, 1b=0, ub=5, name="/HEE el e

problem = Problem(name=";HEREEL")

problem += Sum(costX[i]*x[1i], i), I ~

problem += Sum(prodX[i,jl*x[i], i) >= norma[j], '35/

[Result]

STATUS OPTIMAL
VALUE_OF_OBJECTIVE 840
SIMPLEX_PIVOT_COUNT

PARTIAL_PROBLEM_COUNT

ELAPSED_TIME(sec.)

A ¢ OMEMEREH = 2

A 1 OMEMEREH = 3

BRI A .val=840

print(problem)
problem.solve()

Printf("HH {} DHEE L=k [=.0f}", i, x[i].val
print(problem.objective.val)

fgdgBg f723/23 5 11 UTF8 CRLF YJF7:4 python - - 5.65GiB (47.12%)

2 —HHHEET % Python Z W A5EICIE, LFTOHIETEITTEET.
python 2= > RIZ A>T\ BIHE

(77 4L b BBIRLUTEITRR Y (FS) 2 L TL 2 &V, BERETOILE T2 R T, .py T
B BHGEIIIRADNE - TW5 Python ZMEUH L ET. B, ZOLIRILRTFID (577 %
L b BRI O N, 22— 7 + /L X \AppData\Roaming\nuorium\editor\defaultrc. json
MORETEET.

python 2= ¥ RIZ R > TWRWEE

Bl 21X python 2% [ —%4" 7 4 )L X \\Anaconda3 | IZTFET 556, L —H 7 + /L X \AppData\
Roaming\nuorium\editor\userrc.json ZXD X 5 ICEE LT, #1721 MPython] &\ HH

2.1. IL®IC 7



https://www.msi.co.jp/solution/nuopt/nuorium.html
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fTHNZBML 7.

{
"Python": {
"command": "1 —% 7 % /L& \\Anaconda3\\python",
"args": ["|fullname|"],
"options": {
"cwd": "|directory|"

Z ZTHWSTH A% TPython) EfITH D, fMOXFIRIEERAME HOTHOWERA.

LRI E U232 W T, Nuorium T [ X =2 ——] = [~V 7] = [Nuorium V 7 7 L vV A<
=27V (PDF)](F1) ® 3.6 fii [JSON 7 7> A VDOFREH K % THERL 72X W

Nuorium ETX—=IFAZEE LT, a~vY F2ETTHIEHTEET. Cul-P 2 Th, [X=a2—1—
] = [RE] = [ = VEE] THL Y 2 VREHE» S5 X — I F 2R L E3. EH1%, Nuoorium EiZ7
0y NHESFRREINET DT, PySIMPLE % A > A k—)L L7z Python ZFEOFHI L 5.

2.2 FIBETERMEZSCET S

AT, BANRHERZEL T, 5 7S5 PySIMPLE OXEEHENLET.

Nuorium Optimizer C++SIMPLE ¥ =2 7LD F 22— k) 7LZMIGL TE D £3 DT C++SIMPLE 12 & %
FLRZZBE BB THER 2SIV,

2.2.1 BHIBIER - ZH - HIKY

RD &5 AR EMEEZE X LT

2ODME X, Y BEEL, TNFN—HD=DEM - TREROEIZITEET 5.

F2.1: AER/H

EH H A
X 6t 4t
Y 1t 6t

F72, Bl FRAOBEDTZDDEFE )LD, RDESIEDHRTWS,

J I~/
ExNii] 12t
AR 24t

8 F2EFa—rUT7IL


https://www.msi.co.jp/solution/nuopt/docs/SIMPLE/html/02-00-00.html

PySIMPLE Documentation, 'J1)—X 1.5.1

HWHX, Y OHD7-H OEEa R ME, ROLBHTH3.

Eiza 2 MH
X 180
Y 160

MHEX, Y 12, mATHES HETEIBEARETDH 5. /I~ kil LR Silfiia R b 2R/MLT 270

i, Zhzh oMbz ED 7 D HEZETUXRWES 5 5 ?

COMERERNMLT A, LR X5 1ckbh %7,

x M X o HE/E

y HH Y oz HE /3

H BRI (vIMb)

180z + 160y HHELa 2 b /A

GESEES

6z +y > 12 Hil /v~

4z + 6y > 24 HR I N= /[

0<x<5 HH X 05 7= b oiE ks HEHIR
0<y<5 HHY DD 7 b ol HEIR

ZN T, ZORRE% PySIMPLE Titid L72fl2 R CTAZFL x5,

from pysimple import Problem, Variable
problem = Problem(name=" JH[HE 1)
# WH X, v O#EisHE A (ZED

Variable (name=" JH[H X OHElLHE ")
y = Variable(name=" jlH Y Oi#EdzH%EL ")

# i3 2 b (HRIBEED
problem += 180%*x + 160%y, ' &j#Hiza 2 k'

# B~
problem += 6%x + y >= 12, ' HEHH/ L~/

problem += 4*x + 6%y >= 24, ' H A /)L~ /"

# B o H &I

RDR—=J1ZHK )

2.2, IEStEREZRET S
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(BIDR—T 5 D x)

problem += 0 <= x, ' JHH X DEDH = H OEsEHEHIKY CRER) '
problem += x <= 5, ' JHH X DD 7= b iR HEKY CER)
problem += 0 <=y, ' JHH Y DiE»H =D OElEH LS CRRE) !
problem += y <= 5, ' JHH Y ©OE B 7= H OiElE HEGIFY CER !

# K
print (problem)

problem.solve()

# it 7]

print(x.val)

print(y.val)
print(problem.objective.val)

Z® PySIMPLE I X 25t % L SIHICRTWEEL £ 5. -

from pysimple import Problem, Variable

COWMEETV VIR ER Y 7 APEBEMHZ 2RI L TWET. PySIMPLE TET Y ¥ 7 %175
ANCIIEAT 247927 P EEX2RBICLTBADLERDHDET. /Y R—-+TEEZA TV b—
B VR—MAEREXFIFETTE, ZITRE—BRICGEDZYICLET.

problem = Problem(name=" jHH/&E 1)

COEMIFEDESTY. name=".." IZIIMEDOLHEZIEEL £ F. name=".." [ ZHMWEAGET T2, H
T THEAINETOT, REZRLEBLZAHPEWTL & 5.

F72, ZZTIEEDREHD FRAD, type=.. THHEKOR/ML - RARILZIEET 2N TEFET.
FBET 25513 type=min X type=max O XS Wil L ¥ 5. AR LG8 HR/Mee b 3. ¢

# A X, v OEiEHE/E ()
x = Variable(name=" J[H X Oz HE ")
y = Variable(name=" JH[H Y OiFEix HE")

COMITBER (HHOERZHE) 0ESETY. EFAPTHEHT 2ERZ, HHT2HICES T 20%H
HHDFT. name="..' KREBOHFTZEE L I 0EEAIRETT.

# BT DOD EFTIEFaXy bTF

# i3 2 b (HHIBEED
problem += 180*x + 160%y, ' &j#HiLa 2 k'

CDHERFHIBER (Hiza X ) ONEZMBICHREL TVWET. += 0 dicHE %z, G2 HIBEK
LA ZA L 9. HIBROAATNIEHEAIRET S .

* (X, + 1IMERITEE T CTF. PySIMPLE TlIPUHITEFE R EEIE (Sum(), Exp(), ..) & ¥ %X Didid
WCHWA Z W TEET.

10 F2EFa—rUT7IL
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# B <
problem += 6%*x + y >= 12, ' EjH/ L~ /"
problem += 4%x + 6%y >= 24, ' H AL~/

ZOERTIEMFRK (EE/ A=) ZREIEREL TWET. += 0EAIHER, A 204
Azl L. HRROAENIEKAIRET T .

BREE T >= 05, G413, RN TcE 3. HIBERONEEEDE L A, TEOR
DOHCHEFOR B ETAR T T, AU A A0MBRERIBEREETFIC, >= <=, =%fEETE=
£7. .

# SN O HEHF

problem += 0 <= x, ' JHH X DA»H 7= b &R HEHK CRR) !
problem += x <= 5, ' JHH X O H 7= b oiElx HEGRKY CER
problem += 0 <=y, ' JHH Y O H 7= b oiElx HEHK CRE)
"M Y Dl B 7= b oiE L HEGIR (ER)

problem += y <= 5,

Z DOEFFHFIN GEEZHED ETFR) 2 ELTCWVWE T, problem += 0 <= x <= 5 DX I IZ—FEIZE
BT BZLIFTEFRA. ZHOLETRIFESKRICTIREE 1b, ER% ub Tidib 32 22 dTxF3. Lid
DHIIRZERT 2ROV ICEREESTE2 L XXX ISR LET.

Variable(1b=0, ub=5, name=' jHH X OEiizH%")
Variable(1b=0, ub=5, name=" /[ Y OEIEHE")

<
Il

MET, MEDERDLDIFTET T,
R, TNETIERLLHEDRERZRD, #ReHNT28reiddLET.

# K
print (problem)
problem.solve()

print () FFEICRE S NLBERZH AL T, HE.solve FEEK L IO W TRIEM DG
RefTH5B8Ty. M#.solve 1, BFETNLBDRICEKILT 2LEHNH D 7.

# it 7]

print(x.val)

print(y.val)
print(problem.objective.val)

ZOETE, RELFTEAEROENEEEL TR, 2R val 21173 Z ¥ T2 DHTEME%Z B
DS e TEXT. MEDHWBEEE ME . objective TS TEX 7. RubitE#oMEEENT
27-9121%, Bolf{lEHE solve DRICHRT A HENRDH D £ 7.

P ETZDEFIMACDOWTO PySIMPLE DRt i3 7 T3,

RIZZDETNAVEZFITLTAET (FTHECO VT HIEEREZ#E< 23R LTIV, 55
&, BEEtEE 7 2 R REDS, UTo L chihangy.

2.2, IEStEREZRET S 1
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Problem(name=" jHI[H[\{ 1", type=min):
[constraints]

il L~ /i

6*HIH X OEfiZ HEHE Y O HE =12
HA = /iE:

4TI X R HB+6*THH Y DK HB>=24

[objective]
PEELa A b :
180+*THIH X Y& #zE H ¥+ 160+HH Y 0 3ElE HEK

[About Nuorium Optimizer]

Nuorium Optimizer 26.1.1 build:97e42£fb9
<with META-HEURISTICS engine "wcsp"/"rcpsp">
<with Netlib BLAS>

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

[Problem and Algorithm]

PROBLEM_NAME TR 1

NUMBER_OF_VARIABLES 2
NUMBER_OF_FUNCTIONS 3
PROBLEM_TYPE MINIMIZATION
METHOD HIGHER_ORDER
[Progress]

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

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

<iteration end>

[Result]

STATUS OPTIMAL
VALUE_OF_OBJECTIVE 750
ITERATION_COUNT 6
FUNC_EVAL_COUNT 9
FACTORIZATION_COUNT 7
RESIDUAL 2.072696939e-08
ELAPSED_TIME(sec.) 0.02

TR X OiE#EH%L . val=1.500000000256067
JHHE Y OElz HE . val=2.9999999999710107
PEHET X b .val=750.0000000414537

BRRICAE RSS2 MERBU T O L ST sh ks,
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T X OEdzHE . val=1.500000000256067
TR Y OiE#z H%X. val=2.9999999999710107
IEHRa X b+ .val=750.0000000414537

+= O E L7-Z e BRIBABOAHIT, name=".." IR L7=2d DI NET. GHICIZER
BB OEIH TN TVWET.

¥72, ZOETIMIPYSIMPLE DY > 7Ly LTHEIBENTWES. ZOH Y L2 ETT 2 IUIRD &
SWKLET. :

$ python -m pysimple.sample.tutorial oill

2.2.2 B

BER, E7AHCHEEE 2 X P OEZEZGLDRL TWET. ChE2EEL, HroEEOHEE S5
TAEL&DY. 7, EMLZUTDOLICEEL T,

ELDJEE
costX -x +costY -y HEZI R b/

ER
costX HH X oififiia 2 ~/H
costY HHY oififiia 2 b /H

costX, costY W ZZNFNHH X, Y OE#La X MHZRITEETT. PySIMPLE TlX, ZD X5 REH%T
i U 7-5LiR 03l RET 5.

TIT, EBEHAWT, EEaX M RUTOLIICEHELETY. ¢

from pysimple import Problem, Variable

\

from pysimple import Problem, Variable, Parameter

problem += 180%x + 160*y, ' £iEiza 2 !

\

costX = Parameter(value=180, name=' Ji/H X Oiffza 2 ')
costY = Parameter(value=160, name=' /[ Y Oz 2 F ')
problem += costX*x + costY*y, ' &#fza 2 k'

2.2, IEStEREZRET S 13
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¥ 3, Parameter TEMZEZESLET. ETAHFTHEATZERL, FHITAHMCEETA2LELIDD £7.
value=.. ICIIEHDOMEXIEEL £ F. name=".."' WIEEBROLEIZIEL T IHEIKAIEETT.

SEDEFILVTIIRED 2O DT Parameter Z FHWTICEHAR LTI HOEEA.

costX = 180
costY = 160
problem += costX*x + costY*y, ' &iEiza 2 !

T, FTLTAET EFTHRCOWTRE BIEHEMEZ#E 22 L TSI W).
RELRER DI DR, RD &S5 BFATHRMEONET. -

THH X OEdzHEL . val=1.500000000256067
THH Y Oz H% . val=2.9999999999710107
2IEHR X b .val=750.0000000414537

FiEl e @ CAERIE SN TVWE S, Parameter ZHHT 222 T, 7—XDEHDATES MELMREL Z &
BTEET,

TR, 7—XZ2ZXZBELTETLTAELEY. UMFOXSCTF—X2LHELET.

costX = Parameter(value=100, name=' I X Ol 2 F ")
costY = Parameter(value=170, name=' Ji|[H Y Oif#iza 2 ')

ET3 2L, UMORRMEONET. -

THH X OiEdz H%X . val=4.99999999387777
A Y ol HEK . val=0.6666666712283269
2YEHR X b .val=613.3333334965926

F72, TOETIMIPYSIMPLE D% > 7L LTHIBENTOVWET. ZOH Y INE2FETT 2ITFRD K
SWLET.

$ python -m pysimple.sample.tutorial oil2

223 &5 - RF

HHEEIR H 2 —RANCER T 2 e 2 XA TAEL & 5. FTHMHERAE v,y 22NN 2, 21 X
BHL, Btz ROXSICEEL £,

14 EL2EFa—FUTI
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®a, By

i € OilField = {0,1} MHES, ¥

R

x;, 1€ OilField THH ¢ osEEs H%K /i
TERL

costX THH 0 OiEfiia 2 b /H
costY THH 1 OiEfia X b /H
H HIRE%EL

costX - xg + costY - 1y iR R b /A
ISt

6o + 1 > 12 Eilh /v~

dog+ 631 > 24 HR N [

0<umx; <5, VieOilField THH i DBEPH 7 b Ol HEHIKY

M5 3 % PySIMPLE Oigibik, XD XS5k h 5.

from pysimple import Problem, Element, Parameter, Variable

problem = Problem(name=" jHi[H[/&E 3")

# A% R ITIRT
i = Element(value=[0, 1], name='jifI[H")

# JHH i ol 2 v /H
costX = Parameter(value=180, name=' Ji[H X O
costY = Parameter(value=160, name=' Ji/[H Y D

IR A b ')
HIEa X ')
# A i oEEEHE ()

x = Variable(lb=0, ub=5, index=i, name=' jHIH®EHiLH%")

# Hiza 2 b AE (HRBEED
problem += costX*x[0] + costY*x[1], ' &ifiza 2 '

# B L~
problem += 6*x[0] + x[1] >= 12, ' EHj#//L~/@E"
problem += 4*x[0] + 6%x[1] >= 24, ' H A/ )L~/

# K
print (problem)

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

problem.solve()

# it 7]
print(x.val)
print(problem.objective.val)

R ARk, HEHWZ ~EICHEERLTVET.

ZTlX, PySIMPLE OftibDEHE - BHIFRIZOWT, E2rSIEICATWE £,

# HHZRTIRT
i = Element(value=[0, 1], name=' jHH")

ZZTREE (MHORE) #EE L TWET. value=.. ICIIREN L 3EZDHZIELET. 22T
e BRI DOETFHEFD (0,1} DT, 0,1 ZIHRFOHFA L LET. name=".." IIXHRFOLHETEIEE
LETHEMEAIRET .

C++SIMPLE D X S5 ICHEEEER L7121, BRFEEERT 22 dTEET.

# MHES
0ilField = Set(value=[0, 1], name=' JHHESL")
i = Element(set=0ilField)

Set & W 23551213 EBlement & [AfRIC A VKR — F P3RBT D FF. ¢

X = Variable(lb:@, ub:5, indeX:i’ name:l ?mﬁﬂ@ﬁﬁﬁaéﬂl')

I TCRMHOERAYEZ, RN EZBE L TESLTVEY. index=.. TIHRFZHEEL X T.

# #ina 2 b AE (HBBEED
problem += costX*x[0] + costY*x[1], ' &i#fiza 2 b’

CIZTIEHZ O A POANREREZ L TOVET. IRENE, x[F] et 5.

# Bl L=
problem += 6*x[0] + x[1] >= 12, ' =/ L~/@E"
problem += 4*x[0] + 6*x[1] >= 24, ' H A /)L~ /A"

CZTREE AR EFTRLTWE T, DANS x, y EBWEEEE D% x[0], x[1] LB R0
T7.

# FERH T

print(x.val)

FERH D ERCHEHIN © FRRIC, RFICi EIBET S 28T, &2 TD i€ OilField 1IZ2\WT x[i] DED
HhXhFEd. ZZ T print(x.val) 2 LTWE T, print(x[i].val) THRLELDHD F5.

RICEFLTAET FEATHERICO VT BIEHEREZ < 28R L T Z 3. mEfbis@ssth
ENFHY, print(x) HIGL, UFOEIBELRET.

16 F2EFa—rUT7IL
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THAHOEEZ HEX [0].val=1.500000000256067
THHEOEEEHE [1].val=2.9999999999710107

TR EDETHIIN TV RDODERETEE 7.

CZETORXROEET, BRFEiIZEAL, FHHOEIHNZ x[i] LHBtLT3 B TEELE. X
12, THHEER 2 2 b costX, costY DIRF i ZHWTHIE L L TAET. Eira XA M ERFNIL, BITFD
IO RTILICLET.

ER
costX;,i € OilField THH{ OEizax +/H

cost Xy, cost X1 ZZNEZNLLHTD costX, costY WZHIET 2 EE TS . PySIMPLE T & RIS ERDIRT
FIZHANT, UTFOLSIBIELET.

# H i oEiEa 2 v /H
costX = Parameter(value=180, name=' JH[ X Oz 2 F ')
costY = Parameter(value=160, name=' JH[H Y Oiffza 2 + ')

# EiEa 2 b AE (BRBEED
problem += costX*x[0] + costY*x[1], ' ®iffza 2 '

\

# JHH i o##Ra R+ /H
costX = Parameter(index=i, value={0: 180, 1: 160}, name=' jHHEi a2 ")

# H#ina 2 b AE (BRBEED
problem += costX[0]*x[0] + costX[1]*x[1], ' &z 2 k'

EBOBFAHX, BBOBRFAT L [FERRIC index=1 LHHELET. ERDOELZERI L IIEET 256
' Python OFFECTIEE L £7.

T, ETLTAXL x5 FETAERO VT HEHEREZ#E< 2R LTI WV). Rt
B ENTE, DX 5L FARORERMF o T, -

TR OEfE HEX [0].val=1.500000000256067
M OEEEHE [1].val=2.9999999999710107

iz, BHEHZADEIZOWTH —RICTER L TAEL £ 5. TRALICBWTHBESZEA L CHR
IN<EMTID XS IR L ET.
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AN
LSS

Product = { Eill, # X } #WHESE

ERL
normaj, j € Product #fhj D/~

PySIMPLE D2 ic B W T FARRICERORFTITZHWTREL, /A<l T 242 T XS
WEBLET. :

# B <
problem += 6*x[0] + x[1] >= 12, ' &/ L~ /"
problem += 4*x[0] + 6*x[1] >= 24, ' H A/~ /"

j = Element(value=[" EJ#', ' A A'], name="%}")

# B § o< /B
norma = Parameter(index=j, value={' EiJii': 12, ' H A': 24}, name=' #}, /L <")

# B L~
problem += 6*x[0] + x[1] >= normal' Ejl'], ' =/ L~ /@E"
problem += 4*x[0] + 6*x[1] >= norma[' #' &'], ' H A/ I~/

HiBFERIBTF ] OESEENL, 8RR/ A ~2RFiMfE0EcLET. Lo X5 X Fh%
WA 28580%, XFH%E ' OFICHR T 208N H D 7.

CZETOEFERF LT, H£E, 2R, T8, Hikset, BRBEEE 2ELEET 5 &, £k E PySIMPLE
DESINESO PR N IR o

18 F2EFa—rUT7IL
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RE, 7

i € OQilField = {0,1} HWHES, BT

j € Product = { #Hill, #X } HREE, HF

TERL

costX;, i€ OilField HH @ OE#La 2 ~/H
norma;, j € Product Bt j o= /E
28

xi, 1€ OilField

T ¢ OEdx HE /A

HEBER (F/IMB)

costXg - xg + costXq - xq

il 2 b/

il SESas
60 + 1 > normagy Hil /v~ /i
dxg + 621 > normay HRIN=/E

0<uz; <5, VieOOilField

I ¢ DB 7= b D iEdn H IR

from pysimple import Problem, Element, Parameter, Variable

problem = Problem(name=" jHiFH[LIRE 3)

# THHZ R T IRT

i = Element(value=[0,
## MHES

#0ilField = Set(value=[0,
#1 = Element(set=0ilField)

11, name='JHH")

1], name=

# Bl PR
j = El ement(value [ &, " AR,
#Product = Set(value:['%?ﬁﬂ' "HR'], name='

#j = Element(set=Product)

# JHE i o 2 v /H

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

# 8§ o< /E

norma = Parameter(index=j, value={' Eijifl':

# M 1 OEIRHE (80

x = Variable(1lb=0, ub=5, index=i,

RLEESED

name=" %},

| 1 oy
RS

1: 160}, name=' jHfEfiza 2 F ")

12, " HA'": 24}, name="E /1<)

name=" JHH O Efx HE ")

RDR—=J1ZHK )

2.2, IEStEREZRET S

19




PySIMPLE Documentation, 'J1)—X 1.5.1

HIDR=I D 5 DHEE)

print(costX)

print (norma)

# W32 b4l (HEE)
problem += costX[0]*x[0] + costX[1]*x[1], ' Zif# a2 |

# B v~
problem += 6*x[0] + x[1] >= normal' =jH'], ' =l /L~ /"
problem += 4*x[0] + 6%x[1] >= norma[' #A'], ' H A/~ /"

# K
print (problem)
problem.solve()

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

ZDETMIPYSIMPLE D% > 7L e LTHIHENTOVWET. ZOH Y FILEFEITTIIERDLI L
9.

$ python -m pysimple.sample.tutorial o0il3

224 & - BBOFF

a R MEFRRA:

# a2 b A (HRYBEE)
problem += costX[0]1*x[0] + costX[1]*x[1], ' &Eifza A k'

F, TRTOMHICOWTHEEE X FOMZ L 380 BRZOT, Zhze RNt ss e, R0
X2 ET.

Z costX; - x;
i

53 % PySIMPLE Oitabik, LFD LSk b 7. -

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

SunQ) 13 ) ISHIBT BRECT,

Ssum(f1%z L 3, ")

DHEAZFHHET.

20 F2EFa—rUT7IL
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Iz =EFNCOWT S, Sum() ZEA LW EZXFTH, IHdA T,

# B
problem += 6*x[0] + x[1] >= normal' EjH'], ' =/ L~ /"
problem += 4*x[0] + 6*x[1] >= norma[' # A'], ' H R /I~ /"

CRMAOEERPEHZBIE TR RINATWEDT, L TEERA. 22T, ERMLICBVTER
prodX; ; ZEAL, H#RRERDO LS ICEALET.

st
> icoupiea ProdX; j - x; > norma;, Yj € Product & j o/ v~ [EOHIFIK

ER
prodX; ;, i€ OilField,j € Product M OBy, AR/ H
norma;, j € Product Hojo /v~ /HE

IS % PySIMPLE Ditibix, ITD X512k b £5.

# HMH 1 o®& j AERE/H
prodXvalue = {(0," E/H"): 6, (0, HA"): 4,
(1," &l 1, (1, HR): 6}
prodX = Parameter(index=(i,j), value=prodXvalue, name=' JHHDEPERE")

# B L~
problem += Sum(prodX[i,jl*x[i], i) >= norma[j], ' #f& /1<

BEBORTBIHET 2 EREES T 58213, index=(,],..) HELET. HHOTBFICHT 2HEIT
HEOXF—Z2XTNMCLET

SumQ IFHEELZRF i OADHMEZE D ET. i,j il 20 TR L 2581F, Sum(EEORX, (,7)) kil
ABLUET.

FITERILETEEMCR D £7.

CIETOEEZ XD T, Iy, 28, &8, TS, BrIBEE LBy 5 &, w3k PySIMPLE
DFEBIIRD & 5127 D £7.

2.2, IEStEREZRET S 21
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i € OQilField = {0,1} T %2 R IR

j € Product = { Eill, # & } e £ TIF

ER

costX;, 1€ OilField THH ¢ OE#La X b /H
normaj, j € Product By o~/

prodX; ;, i€ OilField,j € Product MM i OB j £FEE/H

8
x;, 1€ OilField THH @ &g H £/

HEBER (/M)

2 icOilFicld COStX - Ti a2 b /i

il St

> icoilFiela ProdXi; - £ > norma; B 5 @ v~ /HEOHIFI

0 < x; <5,Vi € OilField HH @ DB 7= H O H K

from pysimple import Problem, Element, Parameter, Variable, Sum
problem = Problem(name=" jHFH[LIRE 4)

# THHZ R T IRT
i = Element(value=[0, 1], name="'7jHH")

# Wiz RT
j = Element(value:[' Hft, A AT, name=" fh")

# JHHE i O3 2 +/H
costX = Parameter(index=i, value={0: 180, 1: 160}, name=' jHHHEfiza A F")

# B § o=
norma = Parameter(index=j, value={' EJii': 12, ' A A': 24}, name=' i, /L <")

# HH i o%®E j EER/H
prodXvalue = {(0,' #Ejli'"): 6, (0,' HA"): 4,
1, #wfy 1, @, A A 6}
prodX = Parameter(index=(i,j), value=prodXvalue, name=' JH[IDFEE")

# JH 1 oEEEHE ()
x = Variable(1b=0, ub=5, index=i, name=" JHFHD&EfLH%")

RDR—=J1ZHK )

22 F2EFa—rUT7IL
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HIDR=I D 5 DHEE)

print (costX)
print (norma)

print (prodX)

# EiEa 2 -8 (HIBEO
problem += Sum(costX[il*x[i], i), ' &Eiza 2 |

# B L~

problem += Sum(prodX[i,jl*x[i], i) >= norma[j]l, ' & /L~

# R
print(problem)
problem.solve()

# it 7]
print(x.val)
print(problem.objective.val)

ZDETIMIPYSIMPLE D% > 7L e LTHIMENTOVWET. ZOH Y FILEFITTIIERDLI L
£9.

$ python -m pysimple.sample.tutorial oil4

225 1

TITR, INETOMRMA (hHEERARE, £EEa X M) 1A T, sEGBoLERMEHHAL
TAZT.

prod; = Z prodX; ; - x;,Vj € Product %k j DAEFER/HE
i€OilField

Z D UTHEF % PySIMPLE Oitabid, UTFDO LS £7. -

prod = Sum(prodX[i,jl*x[i], i)

prod.name = ' B ER"

PySIMPLE TIERIIEER LIS 2 TEET. name BHEBEHTEZ oM T30, k51
LTEETSIHTEET. $/2, index bHEFTHGZONET. LEEOHE, i THIZ2 >TWADT
prod @ index (X j &b £7.

RIZEPE/ N~ Dbz RTHET.

problem += Sum(prodX[i,jl*x[i], i) >= norma[j], ' &5 /L~

EFFIEEER L prod E 2L FICLHBETTDT, URD X S U% prod ICEBE XX 2 Z e BT
S
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problem += prod >= norma[j], '/ L=<

prod TR ZEXMMI DT, LEED LI ICHRFEAVELL THIHOERAD, RFEHILTEZ DT
EREIE I

problem += prod[j] >= norma[j], ' i/ L~

RIFER B IR LR D X 512 prod ZBML F 3.

print(prod.val)

FIREICIRNT R IHEL 3 23561 print (prod[j].val) b L TL 72 &\,
INT, WEOEEBMAPHEIENE X5k Y F L. AEEOHITERE, UToXoickb T, -

HE D4R [EH].val=12.000000001507413
B OAFER [HRX].val=24.000000000850335

ZDETIUIPYSIMPLE D% > e LTHNEATOWET. ZOH Y IAEFITTRIIEIRDESITL
9.

$ python -m pysimple.sample.tutorial o0il5

2.2.6 BHEH

T ZETIE, HIEHBEREGEEB AR LU THEWTEE L. L UEBICITHAZ 1| HEA T L osEER
TEFHA. Z220C, EENKE | HEMOBEERY L7, BYGIEMNEL2M I 2EZLZT. 20
72012, 28 GEizHE) 0ESEUTOLISIEELET.

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

\J

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

# M 1 OEIRHE (ZR0
X = Variable(lb:@, ub:5, index:i’ name=" {mﬁﬂo)ﬁﬁﬁﬁy')

\

# W 1 oEEEHE (2R
x = IntegerVariable(lb=0, ub=5, index=i, name=" JHI[ Dz H4")

IntegerVariable TEBZHM 2z EE L F3. BEZH L L TES INLERI, Hx LTEHOAZRD %
3. U ETEEZETTY.

FTTH L, UPORKRIFONET.
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THH o E s H A [0].val=2.0
HHOEIEHE [1].val=3.0
L DEFER [EH] . val=15
BEHOEER [HA].val=26
L 2 b .val=840

L HED IR > TV EDODHERTEET. 2D &K 5 ICZH % IntegerVariable TEE T 27210 T,
BETHEZ AT 2 e TEXT.

ZDETIMIPYSIMPLE OH > e LTRIEATWET. ZOH Y IAEFEITTHIIEIRDESITL
7. :

$ python -m pysimple.sample.tutorial 0il6

2.2.7 EREHDERK

ZZE T, MROMIITIE Python D AAABIE print O Z#H L TE % L7423, PySIMPLE (& fthic
b EREEH B PrintfQ 235D 7.

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

\

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

# FERH T

print(x.val)

!
# FERHT
Print£f(' JiH D FERE HE = ', i, x[i].val)

BT 2 FATHRENEUATO L5123 7. -

THHEH 0 OREEIEHE = 2
THH 1 OREEEHE = 3

BIR PrintfQ OEFRIEE, -

Printf (HAOEFRIEE, HIRR 1, HAxg2, .0

LiRHET.

HAx5aziE, 7, 28, X, @, BB, ZYEE00RTEOER;IfEETE%3. Hh
EXFEEDIEETEL, Printf BHERL T ZE W,
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ZDETIMIPYSIMPLE O > 7L LTRIBENTVWET. ZOH Y IAEFETTIIUIRDLIITL
7. .

$ python -m pysimple.sample.tutorial o0il7

2.2.8 7/\vJ HIEK

BEETE T FUDEREIC R 213, Rl BRI R THRAPREICR>TVWEET. ZOX5KIR%
BIET 27D BEE YL LT print() B PrintfQ BIIEM T

LIRD X512, print(problem) % fHiE{tiTHE problem. solve() DEFHIZHAL TAZT.

print (problem)
problem.solve()

FitofiEiciliR T L, LA EERITS> ETLVONEIENTEES. ThE2FETT B L, printQ)
N SN Oyl spa VN B R C ISF -3

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

#Eh <

6* H1FH s H 2 [01 -+l O3EfR AL [1]>=12
4 0D YR F B [0] + 6% i HE o0 YR F B [1]>=24

[objective]
EEFEa R b
180 DR H AL [01+160* M OE#RHE [1]

3~5TEHIERD 7 <yt L T E .

problem += prod >= norma[j], ' &S /L=

TATHLBEERD 2 2 FERKITHIEL TVWET.

problem += Sum(costX[il*x[i], i), ' &#izia 2 }'

PTFD &5 FEDHKWXPLHINBEB DA ZTRRT LI TEET.

print (problem[" S / L<"])
print(problem.objective)

D&, printQ Z2HMAT LI IC& o T, TEHIE, HTEFLFEROMEICE R 7RO B -
HlF R 2R T2 e TEEY. ZoOMEEZAM TR, BERLAVDEI RZ2HBICHER T eh
TE, FHROBVET VLB AIREICLD £7.
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3.1 PySIMPLE OEZAXZEIE

3.1.1 €571 >4 58 PySIMPLE & (%
WﬁMHEMVX?A®%E%&5N<A@KW%&@%5ﬁ?mﬁﬁﬁﬁﬁfﬁﬁﬁﬁﬁb,¥@®?
AL ROV IANRENBRTED LS BERBFCHRL MBI 2IT> 2 2HME LET.

PySIMPLE \¥7' 1 25 I > 7"53E Python Z W THEEZINTWET. PySIMPLE %\ 5 1ZFE L T Python
DHEE RN EE T2 22 3H D F8AD, —# Python ZEEL TOZRWVERAHDIH L WHKRED H D
7.

3.1.2 PySIMPLE D#&Rk
it Sy - —Y 7 b Nuorium Optimizer DA > X —7 = — A ¥ LT PySIMPLE % ZH|fHW7:72 < 355,
AN O E 72D £5.

* PySIMPLE (BHEHEEZGR T 2720DET Y v 755k

* Nuorium Optimizer (FFHETHIE % fiF < 72 D KRV 1Y)

AR~ =2 7/ Nuorium Optimizer ¥ M-&5E, L2272V 7 v e2RkE2ETr— e, RED
RIBINANDAEIGT T — 20D TTOTITEFERL X,

3.1.3 PySIMPLE O#FI B

PySIMPLE % F\C Nuorium Optimizer % ZH|fH W /=72 HE, a~ > F I 4 ED Python ZEEIXE 3
FEZTERITEIEET. a~vr F 74 X 2FTHEE BOETEREZ 2] 2B L0,

3.1.4 PySIMPLE Q4L DN

PySIMPLE OF|FZE THD EiFza~>y F o4 Y TOUMDOFHENZHAL 5.
1. PySIMPLE CHHGEHEME (£71) Zidh

2. EF)V% Python DA 7Y 7+ ¥ LTHELT
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BEEtERE (7)) ORdIZ T F A P74 X2 ZHHLZS V.

¥7z, 77 ANV Windows D7 7 A Ve LT R 2 XXCFBHHTE 9, BEIFEFAEKTEB X
K7 o x—2a7 () BELLTEEEL LS.

315 77MIIDOXFI—FEEICOWVWT
Python3 TiZ ¥V —A32—FD7 7 4 )L b ra—7 1 ¥ ZZ UTF-8 RDT, Y —X 32— FHIZ Unicode X
FEZDEEEDDLIENTEET.

Y —=R2— FOXFA— ¥ UTF-8 TRWHE, Python 3 — 23— FOMRICKILT 5 Zehid b %
F. FIZIE, V—Ra— ROXFa— Rishift_jis THIHE, RO ks —mHET.

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

ZHEY —Ra—FZUTF8 L LTRL XS5 L LTWEDTY. DX RIGE, XD XS LRk
EDaxy 2y —-2a—-Fo 11THD LIF2THICELES 5 22T, UTF-8 TIdRWVWT Y a—7 4
YIRMEIIENTERTY.

# -*- coding: shift_jis -*-

A Python DY — 20— RO Fa— R & ZHERL 20,

3.2 Python OEAEIF

PySIMPLE %2 F|H 3§ 212472 > T, #HA L7422 Python DXEZEHIZEHA L ¥ 3. Python DFHl 7 Sk
WOVWTRE Ay =270 2 TR E WV,

3.2.1 #fE, XF35

TR D int, FEVNGUSAIO float, XFHNFIO str R EDBTFELFT. XFFNHF2 ') 2 M) 3ET
T79. :

>>> 2 + 3
5

>>> " IFET!
ET
>>> "IEIF"
ET

AT CEARR—R) LBATIZET AR TRERICHWAENTE XY, 2AZHYT (&2
R—2) BHWVWARHITEIEA.

M#) HOTRETIHIX Y MDY T, .
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>>> 3.14  # FE=R
3.14

ERH=F T2 b)) THIY =27 PRS2 AL $5. —EERLERUCHE, 2
A7 beRATHILBTEEY. ¢

>>> x = 3.14
>>> X

3.14

>>> x = 'pi
>>> X

pi

3.2.2 T—RIEE
X+

VA MIMABRA TS 27 PEOIENTELZT—XMETT. [ ] THAT, TEREZINRET.

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

U Z MZXF LT [index] Tindex HFHDOBERZMWOH LzD, BETE2Z e TEET. 2750, HHAD
BREPOFHCEZAET. -

>>> 1st[1]

'spam'

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

'egg

27N

RTMFV AP TVE T, [H2EZ DI eNTEFEA.

>>> tpl = (3, 'spam', 3.14, [0, 'ham'])
>>> tpl[1]
'spam'
>>> tpl[1] = 'egg'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment
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RTIMZFV R+ B O THORERZRWEEDH 2D TTH, BhWHELZHF2 X512l T
BEFLxS. £/, VRAMEXTMI list B, tuple BAEIC X D ZN2AUHEETE 5. -

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

[1, 2, 3]

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

HE

HEINISFTDRODFT —ZEETYT. F— 2 B % : THA, TIIRT{ & } THAZT.

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

COEE, F—IE spam' ¥ 'ham', {HiX 1 ¥ 2 T3. ROFNXD 5D ULEMT, F—BX TNk >TW
£9. ¢

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

4

>>> dct[1,3]

4

dict I E W2 Z e TR IV DANLFHEREL DB TEET.

>>> dct = dict([C'X", 1), ('Y", 2), ('Z', 3D
>>> dct
{'x':1, 'y': 2, '2': 3%

3.2.3 {HAHIAHREER

B OS5 Z e O TEZBEIMIC VWA VWAHD £F. Z ZTIEPYySIMPLE Z25tid 32 L THRLD
DEZKOPIENL LT
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print, help, dir

print BN TH R L TLNET. 4 VX TV X TEARMICER L2 THARSLRTTD, 7741
WEEIR T 2581, KRS E I WEFNC print B2 HAE L k5.

X =2
X =X+ 3

print(x) # 5

help BAEUEIA 7Y = 7 POV ZHZ TS NET. print BIEDOHE WA ZRTAHAEL x5,

>>> 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 BEUIEHED VA 2RLES. VR MDOBEBHE—EZ2HRTAEL L.

>>> 1st = [1, 2]
>>> dir(lst)
['__add__', .., 'append', ..]

append £ W BHEERR o TV 200D T, ZOFWHEFANTEBICHE->TAEL x 5. B
ATV MW LT . THIITET.

>>> help(lst.append)

Help on built-in function append:

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

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

>>> 1st.append(3)
>>> 1st
[1, 2, 3]

help D& B Y EZBEMEINE L.
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range

range BRI E 2B 2 1E 2 7= DTS . range(stop) T 0 225 stop-1 £ TDHEAEF %, range(start,
stop) T start 2> & stop-1 L TOFEBINEZIED £7.

>>> list(range(5))
[0, 1, 2, 3, 4]

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

zip

zip BIEUE S ¥ 200 ) A bERSEEE DL B & FICERTT.

>>> list(zip(['X', 'Y', 'Z2'], [1, 2, 3]1))
[Cx', n, 'y, 2, 'z, 331

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

zip BRI S Bz hzho 1 %FH, 2&H- 2O LAIZ2/ED £

3.3 HEHEETILOBRESR

DU PySIMPLE % W CHIHEHE € 7L 258 T 2 BROMMERD—ETT. T I TR TOMKRESR
EHFELTUIVERAD, KEOBIEGEE 7T VI TOMREROMAEETILRT 2 e N TEET.

W R PySIMPLE A D& #5 Hie

R RE Problem MiExE£T

8£E Set NTFOEN HiE RS
N2 Element NTFERT

EE Parameter ER RS

EH Variable EReRS

= BT 28 LT, fHRHoREEZ5 2%
GlEOFY Constraint il OFaN 3

N— FlRIBEEL HardConstraint N— R ERT

£ 3 N— FHIFIEE% | SemiHardConstraint IN—FHNERT

Y 7 HIRIBEEL SoftConstraint V7 Ml ERT
BRER IntegerVariable BRER RS

0-1 BRAEL BinaryVariable 0-1 BRAE R RS

i P 7 L B A Sum, Prod YR IcHYT 3
BEREIEL Selection [RESRE RS

R HlF XA ZHIR T 2
B RAEL Exp, Sin, Cos, Log.. | BB %L T
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3.3.1 5782 5 X Problem

!X Problem ¥ W5 7 A TRHEANET.

problem = Problem(type=min)

BEPEET AR type F— TV — FCmin H23WEmax ZIEET LI e A TEZT. Zhdznzh
S BT EMED B/ MU, BAMUEETHZ 2 e 2EBERLET. 0 type= ZEMEL-5E, HE
FlcR/MERETH % & Rffta g 3.

L, += K 2175 L BRI Rfisnxd. -

X = Variable()
problem = Problem(type=min)

problem += 2*x

AR TR o TXFHN e 525 2 i &b BHBEBICHRTZ O 5 2 b TEET. -

problem += 2%x, ' HHIRIHE"

R D HREEUX objective BT 7R TEHZ LN TEZET. ¢

print (problem.objective)

IR L, += Hilf 2175 eiloeme Rfixh £9. -

problem += 2*x >= 0

A Y RTEG > TN 522 Z eI & DHIRICHEZOT L 2L HTEET.

problem += 2¥x >= 0, ' filf#L 1"

IR DHIFIX M [HWH] T 272X 528N TEET. -

print(problem[" fil#J:{ 1'1)

HHBIBUCIRF 2O 2 H I TETHA. flZIE, UTORABFAED TT.

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

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

HIB R 2 R ET 2 2 i3 T FHA. HIZIE, UTFORBRIFFRD TT.

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

problem += 3*x + 1

3.3. EHEETILOBREE 33




PySIMPLE Documentation, 'J1)—X 1.5.1

solve B9

K (BBEfRETRDFET) 21751 solve XY v FEMUHLET.

problem.solve()

solve BB DANICEHS R DOEEZH 1 X 2 &, KFFiOEPREO BRI TR I N ET. HMZIE, RDE
T TAHEEILTD XS 1T 5.

Problem(type=min)

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

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

+= x[i] >= 5

x[i] = 10

print(x.val) # 10

T T W H- T

p.solve(silent=True)
print(x.val) # 5

H77:

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

solve BA#IZ, 77 4V b TIIEHEHINCRBHEREZRRL, BT 7 AV (EF NV Hs0l) ZIER L $EA. £
HEH TN X 2 RBIERDORRZIHIT 21213, MEDOE SR RMEIFIZ silent F—T7— FZFALFT. -

Problem(silent=True)

p

Problem()
p.solve(silent=True)

'c
I}

RIFRFDOBOEIIFEE SR OREICETLEN, F—RKITT.

7 > ANVEHITZIC1E solfile F—V—REGTLABLET. 7 7> 41, ROETATRENE R H R
HEIZC DWW T RITAT M ERRHEEE 2 THER 7230,

p = Problem(solfile=True)

p = Problem()
p.solve(solfile=True)

ZOMORBREFDOHIEANC OWTIE KA T a2 2 A—ILNy JEE & ZHERLZ X0,
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=E{LETEIER result

BB LA R DOFERIE result X O NDMRFE L TWE Y. —%Id pysimple.problem.Result Z R L TL 72
S0 DUF LA SR U3 2 ST

x = Variable()

y = Variable(Q)

p = Problem()

p += 2*x + 3%y

p += X + 2%y == 15

p+=x>=0

p+=y >0

p.solve(silent=True)

print(p.result)

Printf (' BIEL D% ', p.result.nfunc)
Printf(' WATEDKIEMEL {}', p.result.iters)
Printf (" BEELGETEAM D)%% ', p.result.fevals)
Printf(' HIYBEEHA ', p.result.optValue)
Printf (" VA HIESE ', p.result.tolerance)
Printf(' kg2 ', p.result.residual)
Printf(" AT G ERFHE ', p.result.elapseTime)
Printf(' #& T 25 —% 2 {}', p.result.errorCode)
7

errorMessage v

method : 'higher'

optValue : 22.50000000376254
errorCode : 0

nvars 12

nfunc : 4

iters )

elapseTime : 0.001999974250793457

peakPhysicalMemoryUsed: 44
peakVirtualMemoryUsed : 1518

fevals : 9

factCount 1 7

tolerance : le-08

residual : 3.762538162000488e-09
infeasibility : 3.552713678800501e-15
consInfeasibility : 0.0

varInfeasibility : 0.0

hardPenalty : 0.0

semiHardPenalty : 0.0

softPenalty : 0.0

I1S : no IIS

RDR—=J1ZH )
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(BIDR—T 5 D x)

REE DL 4

MNRIED KRR 6

RE R [EI% 9

E H B E 22.50000000376254
U E e le-08

ROEMESFR A 3.762538162000488e-09
P2 et RN 0.001999974250793457
BTRERT—& 2 0

3.3.2 £57 5 X Set

EHIZSet LWVWH I T ATREHEINE T

#£H51Fvalue ¥F—V— FZHVWTES LE Y. PySIMPLE DRI IRTEFESTY. £/, £H0HE
RrESHRICEET LI TEERA.

ITFofltix, B 1,2,3 2 BERIT2EE5SEERELTVET.

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

£ E5DBEBEDIEELI|TH 53561 range BAEDERITT. IFOFITIX, BRE1,2,3 2BRr T8
BSEEHZELTVET.

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

NFYT S R Element £ S 2 Z ¥ T, BEY 5 X Variable, §§IX0 5 X Constraint, T®E 2D 5 X Parameter,
BHEY 5 R IntegerVariable, 0-1 BEEE D 5 X BinaryVariable, T, 75 X ZHEEDHER T LITRET
xF3. UFOBITI 3 EDOER y[1], y[2], y[3], 3 EDEE b[1],b[2], b[3] EEFEL TWVET. :

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

T < H wn
I Il

Parameter (index=i)

HLEDERICZARBE T TR, XFHHHTE A TERT. LUROBITIE 2 [EHDOEBBER 2['p,
z2['q], 2TOK g['pl, glql ZERLTWVWET. :

Set(value=['p', 'q'lD)
Element (set=T)
IntegerVariable(index=j)
= 2*x[§1 + 3*y[j]

T
j
Z
9

BROXTINIBT LS —-NTFTHE2LEIDHD LA, -

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

36 BIEI-VHAE




PySIMPLE Documentation, 'J1)—X 1.5.1

HREDONFINP—XFTH2LEFELGLDBT 2D TEET. ¢

T = Set(value='pq') # Set(value=[p', 'q']) Z[AL

BOERRBIIFHN R L HEE, HR2ENCER S 2B, IRFEDIC7 +— b ' @3 X TN
74— b "EZHWLZRERHD T,

-1 <=z['p"]

—HLTRABT2HEIRE 7+ — FTERBX TN +— P THATIEIWTXZEA.

-1 <= z[]]

HHEAITH L TERSINIRTIE, ZOHIEEITHL T HBMICERSINET.

WERHDEEDH (BHBEVIEDEESLS) TELB-WEEIE, E8LRFOEEHEBREERITHEETF
<>ZHAALET. URofITIX, @8 all],a2]ic-1%, a3]iC 1 ZHRELTWVWET.

Set(value=[1, 2, 3])
Set(value=[1, 21)
= Element (set=S)

S
T
i
a = Parameter(index=1i)

ali<T] = -1 # 1 7 T ICEHENAEE
a[i>T] = 1 #1i D T IC&EhhnEs

Z0tES (BROMOESR) 2ERTAILdTEET. UFOHITE, ZKTORTEDOER x %
EFRELTOVET. ERILDOITRTOHABDLBICOVWTEREZEEZL-VWDI TR AEVWEERYIE, 22X
TEAGEHEHALET.

IJ = Set(value=[('a', 1), ('b', 2)1)
ij = Element(set=IJ)
x = Variable(index=ij) # x['a’,1] ¥ x['b',2] DIEFSND

x[ij] >= 0 # x[a,1] ¥ x[b,2] CRREFRET
EEOBEEBEPIIE T 2120%, len B ZHERHLET. UTROHITIE, nIiIZEE S OESEEBHLTY
9.

n = len(S)

EHBIWNEFEROWTWE Z 2 ZHHT % &t R b AE XTI DD 2 E BAJRET T .
ROBITCFINAER 2, <2y 2y <y 2, <25 ZELABRLTVET.

S

i

Set(value=['p', 'q', 'r', 's'D
Element (set=S)

X = Variable(index=i)

il =i != S[-1]

x[i1] <= x[S.next(il)]
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BHEOZBRi1=S[-1] X i=="s DFEZHRINT B0 TT. 245 [index] THEED index FHOEZEZ
DHLET. -1 ZRFZBOEREZRLET. Ll BTl next BIBEFH L E L7223, BIRD X 512 prev
B EFHT2ZdTEET.

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

HEDERPEROLEE, KD X 51T next X prev WA WA ATRET .

S Set(value=[1, 2, 3, 4])
i = Element(set=S)

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

Rt R DAL b FTRET .

il=11!=1
x[i1-1] <= x[il1]

BROUNOER» R 2EE5 AT 256, FMRCBVTi+l, i-1 FOERMOEAEIEHTERVE
73, next, prev IZHE D X5 221G WELEHTT.

ROFITIE, EE al'pl, alql, alr] iCZNZ40,2,4 QFOHMN) ZFHELET.

S = Set(value=['p', 'q', 'r'D

i Element (set=S)

a = Parameter(index=1i)
a[i] = 2*S.index (i)

IR E51CFb L THRICERTY.

S = Set(value=['p', 'q', 'r'D
i = Element(set=S)

a = Parameter(index=i)
p = Element(value=range(len(S)))
a[S[pl]l = 2%p

HEDEENBETH BL5EE, KO XSIZ index ®° [] ZHVWARWERDAIRETT. U ROHITIZ, &
Ba[l], a[2], a3 I FRZEN2,4,6 QT8 ZHRELET.

S

i

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

a = Parameter(index=i)
afi] = 2%i
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3.3.3 xF 2 5 X Element

RFIE Element £ W95 7 S ATRBFEEINZE T, FLR3BK 2, 0 ITHYT2H0EEHRLFT. FFL
LEEZMNEEEZITE, F—V—F5fiset THVWET. HXFD s IINFTHEIEIZEREL T
W, IRERRHWS Z 8T B S R Variable, TN 5 R Constraint, T8 Y 5 R Parameter, BEHEH
25 R IntegerVariable, 0-1 BEZER D 5 R BinaryVariable, ™ 7 5 A % BRI LIZHKETEZT. MUTFD
filcix, 3MEOZEE y[1], y[2], y[3], 3 EDEE b[1],b[2],b[3] EERXL TWVWET. :

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

T < H wn
I} Il

Parameter (index=1i)

Element @ value ¥—7V — FEHW2 Z 22k ), REEBHEITCERRFErERT LD TEET.
Ropx, Lo FUEKRTT.

Element (value=[1, 2, 31)

Variable(index=1i)

T <
Il Il

Parameter (index=1i)

INFDF—Y — F5# index 121X Element 215§E 3 222 D12, Z D Element IZH53 % Set ZI5ET 5
ZrHTEFT. RO, LofddheFUEKTT.

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

T <
1 I}

NFIIEHCEAT 2 Z L BAMRETT. ROFITIZ 6 [HMDZEE x[1,'p, x[1,'q'], x[2,'p'], x[2,'q'], x[3,'p'], x[3,'q']
FPERELTVWET.

= Set(value=[1, 2, 31)
Set(value=['p', 'q'])
Element (set=S)
Element (set=T)
= Variable(index=(i, j))

X o B+ o»
I

—DODEBIN L TEHBOGTE2EDZHEDTEET. XOHITIE 12 [HDEE a[l,'p.'p']. a[l,p.'q'],

[P [P [P N [ ] [P BN [P [} [} [P [P

a[l,'q.'p'l, a[l,'q.'q'], a[2,'p',p'l, a[2,'p''q'], a[2,'q.'p'], a[2,'q",'q'], a[3,'p'.'p'], a[3.'p.'q'], a[3.'q"'p'], a[3.'q’'q'] Z&
ERELTOVET. BETIHLT2 00T j,kBEDLNTVET. -

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

= Set(value=['p', 'q'l)

= Element(set=S)

= Element(set=T)

= Element(set=T)

= Parameter(index=(i,j,k))

MR G HoHon
|
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TR OMRE AN T 2581, XFHNDOERTDAEZEINCT +—t " £RBEEXT VT 5 — b "
THOBENDHD X9, -

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

ROFNIVFHBI]RD TS, -

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

RO X517 +— P THEZRVWERTFIZAFREM SN, L TbhEd. (RFOEIERMMEEE

x[i,j,k] >= 1

R, BT 2REVPBEEZIN S HEICTERD LS REREFZHVWS e N TEELT.

+ (hng) - (A * GRE) | % (FIFR)
I GREEVINEERED) | /1 CBEBRED |+ ()

ROFITE, EE a[l], a[2], a[3] ICMH 2,4, 6 ZERELTVET.

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

i

ROBITE, HIRIN 2o + 24+ 26 <5 ZEABLTWET. FIRNKOELZERT 27D IERFEHDIHD
AOMEIFLTVET. -

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

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

ROFITIE, WAEFER 2; <z ZEBRLTOVET.

i = Element(value=[1, 2, 3, 4])
x = Variable(index=1i)

i4 = il=4

x[i4] <= x[i4+1]
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3.3.4 E# 2 > X Parameter

ERNZE Parameter W95 27 5 A TRBEENFET. BEMICa LW EREER T2 IKELITO X 5 1cidik
LE7J.

a = Parameter()

BROERE —EICERT 5121E, index ¥—V — R 2IHF2 7 X Element ¥ W 3. DUROHITIX, 3
A DFEE b[1], b[2], b[3] Z—EIZER L TWVWET. :

i
b

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

Parameter(index=1i)

LFofltix, 6 EDER c[1,p],c[l.q, c[2,p], c[2.q'], c[3,P]. c[3.)q] Z—EIZTER L TVWET. :

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

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

Parameter (index=(i, j))

TEROEZ =TRELET. EROEERINIEE LRZWESIE, BEINZONFREEINET. MURD
FICIXEE B[], b[2],b[3]ICSZE O THRELTVET.

b[i] =5

value ¥—V — FEHAWCTES L RRFIEZRET A D TEET.

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

HERIENEZZET 258 EHELZENET. UTORBFFAKOE®RER B X7,

b = Parameter(index=i)

b[1] = 10
b[2] = 20
b[3] = 30

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

BRI 256, HRREETYT. UMo ZKBERZFEKROERZHL 5.

b

Parameter(index=i, value=5)

o
1l

Parameter(value=5, index=1i)

WEDPBROEBOLGEIEIOMEEEZ S I TEERA. LURTEA 7Y 227 b a ZEHE ORI
Python @ int B2 > TLEWVWE T,

a

Parameter()

a=1 #NG a = Parameter(value=1) ¥ 35Z%
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3.3.5 Z#~ S X Variable

2B Variable £\ 5 7 5 A TRHINET. BRI x L WIS LTHEERT 2T LS ICER L
I

x = Variable()

BROER % —EIZERT 5121E, index ¥—V — K 2IHF2 7 X Element # W 3. DURDOHITIX, 3
HDZEEL y[1], y[2], y[3] Z—EITER L TVET.

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

ZROUHMEX = TRETEET. LUIROHITIE y[1], y[2], yB3] CHIHAES 2 Z L D THRELTVET.

y[i] =

init ¥—vV—FE2HVWTES LREIFICVEIEEZRET 22 TEET.

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

HERICMEICHEEFRET 258 EHELHENET. LFOZREZFAKOEREFRL T,

y = Variable(index=i)

y[1] = 10
y[2] = 20
y[3] = 30

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

R E D IENG S, ZROIERZ 7 L2V X2 CTHBIICHESNET. 7TV XA
Ko TIIHHHEDRE 2 EMH L £5.

BROG B2t 258, IHFRIEETYT. UTo -RBERBFAKOERZRH£T. ¢

y Variable(index=i, init=5)

Variable(init=5, index=i)

<
Il

1b ¥ —7U— F5IE, ub ¥ — 7 — N5 [RZHWTESRICZRD MNRHE, EREZHREST 2 ZedTEEXT.

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

RNFEHEMREZRAC Lo TR T2 Z e CHATE LY. BRI, 2x+3y LS KEBERL WS,
RD XS TEHABLET.

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

LURoficix, 3ok gl], g[2], gB3] #—EICERLTVWET. -

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

Variable(index=1i)
2*x[i] + 3*y[i]

Q < X
Il

ROEE TRADHFHINIAETY. U FoidiFiih T7.

gli] = 2*x[i] + 3*y[i]

FUCHHRINCETT 2T 2 1L RO K51 L T

g = 2*x[i] + 3*y[i]

g.name = 'g

FOESCEBRLEREEHAT 2583 g Rdgil b LET. REIHLFTEEMITHLDTLURD
KHITOThDERROE®RERH 7.

f = 2*x[i] + 3*y[i] + 4
g = 2*x[i] + 3*y[i]
f=9g+4

g = 2*x[i] + 3*y[i]

f =g[i] + 4

REFSHICEIDEFTNLOLERZERLT 22 TEET. AURMAED BT 3 EFAICBEBWTHE
WCERTT.

C++SIMPLE D X 5 IZRADEF I TZ L EA.
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3.3.7 #l¥9{~ = X Constraint

Hl#I L Constraint W5 7 5 A TRIFINFF. PySIMPLE THREMRELHIFZUE, FXHK (== 2
M) ROFESMNAERH (<=, >= 26H) o f@ETY. FRFWICAVSERETFII=TIRHRL, =T
HBIEITERBLTLETWL. BERNICz+y=1 20O HIIRZERT 2 ICERD X5 ICEAR L FF

X +y ==

=2y <0 WVWIHFHIHAZERT 2IIEIRDES AL XT.

X - 2%y <=0

FBOMNDPRNAEFERAZIDWS FITEEEA. ROGLBIFFARD TT.

X - 2%y < 0

BROHKIZ —EICEERT 2123, I"F 2 7 X Element ZFHWE S, LIROHITIX, 3 EDHKIR 21 —2y1 <
0, zo — 2y2 <0,z3— 2y3 <0 %‘."4‘&0:%%7\/111\%3‘ :

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

y = Variable(index=1i)

x[i] - 2*y[i] <= O

A—H 2 X THET 1= 2HWS L3 TEFHA. UTORRDIZFRD TT.

X+y!=-1

3.3.8 Hl#yI\iE

ETOHIREKRD 3 oI HI N ET.
o N— Rl GEH)
o £ 3 — FHilfyR
o V7 MR

N FHFR R, ROEEL Tz TR EHFIN (372 S BT UR o 2 niilfys) o ey, il
M ZEE LaWE a3 — Pl b £9.

I = FEIFR 21, = FERIRORICELE L Tl TREHWRo - e o3, @, S3msan
TR S 0HRo—EE 2 I o= FHlR e L, TR REZ £ 3 N— Rl U
ZrVSHVAELET.

t I — Pl wesp DATHITY. MO7 LTV XAZBVTEE I A= FHIIZTZ -5 20
N— R LTRSS E S
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Y 7 MlREIE, BEEDNS o & KL, B3 L il THEIILR VD, TE BT LTI L Wik
DZETY. 2ok, v 7MiM, BHNROERENSRFALT 4 BEZFEL, ZORRILT 4
BORO/NELZD I 2boTTELRIHINA LML Lz LR L 5 GHEGERIZRD).

Y 7 MMl#IIE wesp/wls/simplex/asqp DA THIM TS . 7L a) X 2i2BWTEY 7 MMlfIE N — Rl
M LTmmEnEd.

M7 2 R « ik FIKIFEON ISIZRD X S22 £7F.

il = wesp wls wesp/wls DAY
N— Rl O O O

+ I n— FEIE O Ox%¢1 A¥ %2

Y 7 Ml O O A¥ 2

% 1 HardConstraint g\ 3% 2 —ERDAETED A

N— R§I¥9E9% HardConstraint

DN — FHIFRTH 2 Z & BHEE T 2 13T H >~ TXY) - T HardConstraint B FH W
£7. .

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

HiR A ZAEE L wnwiga, ~— Pl edliichs720, UTFOERBRIIW TN RROEKZFH 7. -

problem += z[i] >= 1
problem += z[i] >= 1, HardConstraint()
problem += z[i] >= 1, SoftConstraint(-1) # f£ib

F 72, HlRRCERTEMAT 256, HINREL ZRIOIEFIZMEETT. UFORBIIO TS [FREDEK
PRHET.

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

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

+ = /\— REI#9EI% SemiHardConstraint

23t 2 = FHIRTH 2 2 & 2H5E T 2 1EHRNISH N TH >~ TXEJ) - T SemiHardConstraint
BreHWET.

problem += z[i] >= 1, SemiHardConstraint()
problem += z[i] >= 1, SoftConstraint(-2) # [AL. %
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Y 7 MEIFIEAEL SoftConstraint

HlFIDYY 7 MR TH 2 Z ¢ BIEE T 2 IEHNCE W TH >~ TR Y- T SoftConstraint B % W
9.

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

SoftConstraint BEEUEF 1 BUC X DHIKDERK EDFENRTX —XOREDTEET.

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

o weight: EADEARC R3E. FEEBIIT -1 £HiF -2, -1,-21FFHh#4 HardConstraint, Semi-
HardConstraint %33

e quad: HAD ZROFRE. IFATLH.
o linear: EHEAD—RDIREL. JEEAMHE.

Hill# 28 cons 23 & 572 LTV 72U (cons.violation>0) DIFE, ¥V 7 MDD F LT 4 penalty 1ZLLRT
ERINET.

v = cons.violation
penalty = (quad*v**2 + linear*v) * weight # wcsp
penalty = v * weight # wcsp LIk

% 7=, SoftConstraint BIEXDEE 2 518 5 3 51BUIIEME T2 Z e TE, XD XS RHANC X H fERI N
9. .

# 58 2, 3 5lBAN

SoftConstraint (weight) == SoftConstraint(weight, 0, 1) # penalty = v*weight
& S it

# %8 3 glHOA

SoftConstraint (weight, quad) == SoftConstraint(weight, quad, 0) # penalty =.
oquad*v¥*2 * weight ¥ Sl

ZDRFILT 4 EIX weight B Y violation BHEDRETEHIETE X Y. -

z = BinaryVariable()
problem = Problem()

I
[
w

problem += z >= 1, 'consl', SoftConstraint(3) # penalty
problem += z >= 1, 'cons2', SoftConstraint(3, 2) # penalty = 2*1%*2 * 3
problem += z >= 1, 'cons3', SoftConstraint(3, 2, 1) # penalty = (2%1%%2 + 1*1) * 3
for cons in problem.constraints.values():

print(cons.weight*cons.violation)
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3.3.9 BHZLZHM Y 7 X IntegerVariable

BRAEET IntegerVariable ¥ W5 7 7 A TREEINET. BRI x & W0 BEEKE EFRT 51T
DEIWEARLET.

x = IntegerVariable()

RO XS ICENTHRLETY.

x = Variable(type=int)

BROBBER > —BICERT 5121%, T 7 7 X Element ZHWE$. LITOHITIX, 3 EOEEER
y[11, y[2], y[3] Z—EICERE L TVET.

i = Element(value=[1, 2, 31)
y = IntegerVariable(index=i)

BROG 22256, HFIMEETYT. UTo _RBERBFAKOERZFHH 3.

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

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

3.3.10 0-1 BHZH Y 5 X BinaryVariable

0-1 BRAEUE BinaryVariable £\ 5 7 7 A TR I NET. BEMRANC x L WO BEERZERT 2 121&
DR XS Wi LET.

x = BinaryVariable()

TR XS ICENTHRELETT.

x = Variable(type=bin)

B D 0-1 BEER 2 —EICEFRT 21213, INFEZ 7 X Element ZHWE T, LUROFITIE, 3HD 0-1 %
BE y(1], y[2], yB] Z—EICER L TVET.

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

<
Il

RO et 258, IHFIMEETYT. UTo - RBERBFAKOEREzRHH X3, -

z Variable(type=bin, index=i)

N
Il

Variable(index=i, type=bin)
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3.3.11 #HEEHREIE Sum, Prod

BRICBIT2 Y R [[ WS 28/ LT, PySIMPLE TIX#IFHEERIR Y LT, Sum RIS Y Prod BI%K
PRESATOET. ROFITIE, HIHR Y 2 =10 2EABLTVET.

i

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

Lotz Sum BEE D TICH LRO XS ET.

i = Element(value=[1, 2, 31)
Variable(index=1i)
x[1] + x[2] + x[3] == 10

X

KO, FRR (T, a)e =20 ZEARLTVET.

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

x = Variable()

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

Lo % Prod B ZHTICEL XD LD TR T,

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

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

BHOBRFICH L TERT 2 b TEET. RoflTik, HlR T2 Y2 abyy = 10 ZEALTW
7. .

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

o oM< L ke
Il

= Parameter(index=j)
Sum(alil*b[jl1*y[i,jl, (i,3)) == 10

KD X T2 2 bA[ETT

Sum(Sum(a[i]*b[jI*y[i,3], 3D, 1) ==

TRTORFIOWTHEZT S5 8I3E 5 e El 5 b TE XY,

Sum(afi]*b[j1*y[i,31) ==

KD P aibiyi; =10 D XS HORFICOWTHE RIS HERHE FIMEER T2 vi3TE %
FA.
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Sum(ali]*b[j1*y[i,j], 1) == 10

SHREAWT, FIPMERZHFAZHRT 2HLTEET. ROMITE, R Y0 2 = 10 ZFRL
TWVWET.

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

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

FHEFF NIRRT EEMIONTORVWIRFRREAET I IIITEERA. ROFITVWITNDHEED
T9. :

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

FHBEREFTNCES T 256, FJMRE—EREFELLZOOZMHHT 2LENDH D £3. ROFNIFED
T9. :

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

ST ENTRFR—ELPEH LW EREEGIR T2 e TEFT.

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

ROBITIE, FIRIK Y, cpzi =10, Yigpa =20 ZidLTOET.

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

x = Variable(index=1i)

iinT = i<T

Sum(x[iinT], iinT) == 10

inotinT = i>T

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

RDEIITEHRT 2 TEET.

i
T
x = Variable(index=1i)
Sum(x[i<T]) == 10
Sum(x[i>T]) == 20

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

REZHBELZSTHHDR T2 2B TEET. XOHIZVTAHIELWEEZSTY. ¢

[
Il

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

>
I}

(RDR—T1ZHi L)
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HIDR=I D 5 DHEE)

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

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

i = Element(value=['p', 'q', 'r', 's'D
x = Variable(index=i)
Sum(x[i<['p', 'r']1]) == 10

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

3.3.12 EIRBIXL Selection

EIRBIRL Selection 1%, FFDE 0-1 BHAHOP T2 % | KEELLZWHACHWE Y. A0
RiE Sum BAEE FIWVW 2 HTHAIRET 23, FIFITRERIREY ILIN wesp/wls FIFIRFICIEIFIS23H D £3. wesp
2R 2B, WERNCIIERD 0-1 BEZBEZHET 2BO D IC—DDMMZERZHET 2720, N
HUENEEL XN T, wis ZF]H$ % B3 Selection BAEUE AW % ¥ NE CIRREIEHAEE XN, XD
BRI RIRBZITVE S, wesp/wls A TIEN— FHllFYD Sum(--)==1 & %EffiT3.

ROFITIE, 3D D 0-1 BEER 2[1],2[2], z[3] DI H—27EF % 1 IZT B EIEBELTVWET.

i = Element(value=[1, 2, 31)
z = BinaryVariable(index=1i)
problem = Problem()

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

FTARTCORFZICOWTHEEITOGEIRE _SIBORTFRIER T2 b TEFT.

problem += Selection(z[i])

Sum BABERAL7Z5HE, ROXSCkRYET. -

problem += Sum(z[i], i) ==

Selection BIEL DB 1 E21%, R Z2EETE2 LB TEET. ROHITIX, z[1],z2[2] DI B—27F% 1
T2 EOBELTVWET.

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

S E D HIEICOWTIE SEBELEERRE Sum, Prod HSFI1IZ L TL 7Z& W,

Selection % AW 7=l RINICHIAEZIEE T 2 Z 2T TE FHAD, HIZ HardConstraint f2u & 72
D%7.
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3.3.13 &H4

R, BT HFEEHIR T 282 H L E3. RoflTix, E&al], al2]1ic-1 %, a[3]ic1 %
FELTVWET.

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

a[i>=3] =1

i

FMADP— 2o OKOERE NS T 255, FMRI—ERFLLZDOZEMT 288N H D £

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

a = Parameter(index=1i)

i

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

ax = a[i2] + x[i2]

ROBNIFED T

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

T ONTHRFEEHMTIONTORWERFRREETAZLIETEEEA. XOHTVITHBIED
T79. :

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

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

ZHRIIES ==, ERANTES <=>=, REB <>, A= =HETHEHTEET @ERRcEHT
X 23D1F, HFELERAMTFESDATT). ROFITIE, EE asum OMEZEE alil DFTO I hRKEWVWD
DOM Y, ga; TEDTVET. -

i = Element(value=[1, 2, 31)
a = Parameter(index=i, value={1: 10, 2: -20, 3: 30})
apos = a[i]>0

asum = Sum(a[apos], apos)

L oBITIX, Sum BIRDOE "GBEAKT S L TEICHA TSI ENTEET. ¢

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

REE <> IR FIHNT3EEGOFBEEELZERIZ3HEET L LTHHEHIA TS, Ttk E]
a[l],a[2] 12 -1 %, a[3]1iC 1 ZRTELTCVET.

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

Parameter (index=1i)

RDR—=T1ZHKi )
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HIDR=I D 5 DHEE)

-1 #1D TREENAES
1 #1 2 TWREEHBRWVES

al[i<T]
a[i>T]

EEEHAVWTICERGLRTE22dTEET. ¢

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

ali<[1, 211 = -1 # i & [1, 2] C&EEIB5E
ali>[1, 211 =1 #1i 7 [1, 2] X&FERLWGEE

ZUHREL2EEF R | TEETBZZLHATEEY. ZAZFN, and, or ZEMKRLET. ROFITIE, EH
b[1],b[4] 1Z -1 &, b[2],b[3] I 1 ZHRELTVET. :

i = Element(value=[1, 2, 3, 4])
b = Parameter(index=1i)

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

HETOBRLIEMIC LD, ZRZDORARZTINTL K 2R0E D 5 Z LIHERL T LEW.
ZRTLDFMNREEL b TEET. ¢

i = Element(value=[1, 2, 3]1)
j = Element(value=[1, 2, 3])
Variable(index=(i,j))
print(x[i<j1)

X

COHTEIRD IS IR FT.

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

ZRITTDZMFRDO—FHOXITTE AV ELGEE O TRERRITEFERY HITHERH D £3. ROFIT
BRI DEGR i) 0 1 ZtHZHEH L TERy K7 78 A LTVWET. @

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

y = Variable(index=1i)

ij = i<j

print(x[ij] + y[ij(®)1)

K0P H-AET. ZOHNEROES TR X7, -
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LAE<PDT+Y[E<D @D
x[1,2]+y[1]
x[1,3]+y[1]
x[2,3]+y[2]

ZHRCZEESRZHWB 2 IITEIRA. ROTEDIFHED T,

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

i

y = Variable(index=i)
xpos = x[i] >= 0
3*x[xpos] + 2*y[xpos] ==

Condition %k

MR SR MBS % 72 1C Condition BIEE W2 Z e 3 TE EF. ROFERITWI NG FE L EKE
Fbx9d. .

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

il = i>1

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

ROFITREZRITEE WIS L T—RITHD 1 THLRMARZER L TVRT. -

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

CITHEIANERZ O X—RTo&MHR e 2 2DT, ij01d 1 OHEHAOAZHI X ET. EOFIILIREMH
CEKZRBET.

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

ZRTDFMREER T 2 IERDESICLET. -

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

Z ZTij0 B ZXRITE D&MD T, @ (1,3) & (1,49 2Ed 2 ik b £T.
BRI RDE TN EEZ A Ik o THEROLT2EZEBTA2 2L TEXET. .

i = Element(value=[1, 2, 31)
i2 = Condition(i, (l<i, i<3))
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i = Element(value=[1, 2, 31)
j = Element(value=[4, 5])
ij = Condition((i,j), (i!'=2, j>4))

Z D & 512 Condition B W3 Z 212 & o THRMELBHREER T 2 2B TEZ X5 D ET.

3.3.14 gER/) (K) EESEE Min, Max

5 P R/ IMEEUS BI A Min Nz OB PR B KA AR BIEL Max 1%, IRFENT S zE@8odr o6& (k) o
bDERTEETT.

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

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

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

Min(ali,jl, (1,3)) # 10

Sum B L FRRIC TR TOHFICE 25 EI1XHE 51 EEAR T2 e TEET.

MinCa[i,j]l) # 10

_%Bo)%\%?&:ob\fﬁﬁﬁ%/# 5 j:%/ﬁ\bi /E,F?:-g Iﬁ%%lﬂgj—é Z Z Gi’G % iﬂ'/b >7(0)1§|J0i mini ai,j Z minj ai,j
ERLTVET.

Min(a[i,j], i)
# Min(a[i,j], 1)[X']=10
# Min(a[i,j], 1)['Y']=11
Min(ali,jl, 3D
# Min(a[i,j], j)[1]=10
# Min(ali,j], j)[2]=20

FRHWT, HFOHPAZHIRT2HLTEET. ROHITIE, minsza; Zildb L TVWET.

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

alfi] = 1

Min(a[i>3]) # 4

F oo BT EFEEEREL Sum, Prod HHEIRL TL 72 &\,
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=/ (K) {EESRIEL MinOf, MaxOf

B/MERUSBEEE MinOf, HRAMEHUFEIEL MaxOf 138/ (K) b DZRTEKTT. -

i = Element(value=[11, 21, 31])

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

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

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

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

MinOf(i, af[il, b[il)

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

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

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

RDHNZE MinOf Bz W TERD ERZ —EICREL TVET.

x = Variable(index=i)
x[i] <= MinOf(i, a[i], b[i])

3.3.15 HFEH

PySIMPLE TIEROEE & BFBBDER SN TV ET. T 2hoERII T 075 3 > 7558 Python 12
BII2HDLRILTY.

+ - * %o / / wk
Ceil Floor | Fabs Fmod
Exp Log Logl0 | Sqrt

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

ROFITE, HFR ad +2; <11 ETEABRLTOET. -

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

i

x = Variable(index=1i)
al[il**3 + x[1] <= 11

ERHOBRRI—R, £ RDOAZ/S 2B TEZT. UTORKIVWINIEBROBEKRERS T,

ali] + x[i]*x[i] <= 11
ali] + x[i]**2 <= 11
ali] + pow(x[i], 2) <= 11
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3.4 HIFIFEEMIREY JL/\ wesp/wls

RIS e FIRE 2 HIRISRAE R 72 i oW A ol LfIRE TS . PySIMPLE TUEHIRI7E R RT3
BARE2a—VART 4 ZAT7NTY X LE LT, wesp(weighted constraint satisfaction problem), wls(weighting
local search) Z VW2 Z e N TEFT. HNFTREMEY AANNEHWREEZMO 7 LT Y X4 B D
fRIETH YD, HEMTDH RN DD FHA.

wesp & wis DFEWIELLI RO B D TT.

wcsp wis
PRET 2T — R JRIFTERER
ITEHRAE —EICRR2 DDEBOHEEZE —EICHRK 4 DDERDOHEEZEE
PRI M FATAIREMO R HIF R Z B L72HR | HBER - v 7 Ml zEHR L7z ETHE
ITRIREME 2 PRER
$LiE TR FEXF I X!
NI N—T FEXF i HY % RS ERANDFGEIC X D BRI
2N
H I BE% BEYEZ WY 7 Mkt HIBEE O % £ 5
Selection il FREZRE D HLEHER AR AR, PREREIE 2 B 1E
I N— Rl PO FEXIE (ONn— RHFIANZHED
& I BRUEANZS CNBURDURYIET) ° FRUED £ EH S
WA 5T X i FEXF
C++SIMPLE G FEXFIG
R R BIR - EL 2 RTEEDZVREE. K| ER - HE 2RI EEDZOEE. R
12, Selection % &ipET L. 12, R0 0-1 DFFARI L WE (B
BRERKRY). £, FTEOH LWV
filfX %2 & OfE (BETEIGIR - 5
F v Iy ZHilfR ).

HIFIFERFE Y LN TREAN— R, £ I FHlR, V7 MRy 2w o 2l o m 2 EH TS,
Al HIHTE 2 ZR TV,

VEE o H B - #Ro s LTuE T,

2 2¥#Z Variable.group & ZE L P& L.

3 wesp/wls FHFTRe BHIBIE R R F LT 4 & LTEER L, RIAVT 4 VNS R BEZ 2T 7Y XA TY. Nuorium Optimizer
DHNEFT ZDRF VT 4 BFHET 2 BRI/ MR T2 YD BT, e L THEEZITVET. XoT, 10>=11 @ X5 &ilF=1EH]
KEER (RFAT 4 1) ERDEFTH, 10>=099) W5 &5 iR HemizLTnd (RFALT740) tirbxd. ERML
DEFET/ NIRRT EET 205D 5 HIVBEEHR B LT, 343530 (R o1 md) KR E%2ME (1000 & 51
INBEEZMETEMIRS) 22T TELIDELDD T, LR LEIHIHICKEL Z5RVWEIEFERL T EX V.
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3.5 H7m!E

PySIMPLE “Crgih & A7 BEFEFHE € 7 11%, Nuorium Optimizer TXRIEXNFE T, Z DBIIIRFIFTRHFE
BN, (HIEEXHIUR) L DM WIRIERIE 7 7 AL (ET7 AV %soD) WS ET.

ZDOETIE, HAERDEBIMIH WS 2 PySIMPLE O RI%L Printf, Fprintf DWW CHHL £ 3.

3.5.1 HIHR

=

%3R3 % Printf B9%4, PFprintf BAE(TIX, DUFOMRERICN T 2 BMEEEREG T2 2P TEET

WS | THH F=AUS
Variable val BATE(E
init FIHHE
dual RO 2B
ub RRfE
1b TR
Expression | val BiAEAE
init FITHAME
Constraint | dual RO E
violation | & &

IntegerVariable ¥ BinaryVariable (% Variable D ¥ T & % DT Variable £ [H LT

FRAEE val I solve BEEUDIFEIEA 2 i T HAUIHHAME, MIXN-RICIEEELEIEHERNB A > TWET.
213, ROEFMIHTBHNIUTO XS 1cimh 7.

Problem(type=min)
Element (value=[1, 2, 31)
= Variable(index=1i)

+= Sum(2*x[i])

+= x[i] >= 5

x[i] = 10

print(x.val) # 10

T T W H T
|

p.solve(silent=True)
print(x.val) # 5

H77:

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
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3.5.2 print FA¥

print BI%0X, Python DFHAABBEIE TS . PySIMPLE Tl print BB & D PySIMPLE D X £ XF 24
TV VBT AERE, o7 r—~<y FCHAIEIMEEERA L TVWE T

print BIEZ FHWTA 7Y = 7 P OEREZ T 2 CELL T X 5ICER L £ 5.

print (HIIRER)

EOEEHITZI2E, RO EDBLET. -

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

EMOMEZ T 5121%, ROLSICEABLET. -

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

print(al[il)

ZREHNT21E, ROXSICEHABLFT.

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

print(x[i])

ZROBEEZ LT 25123, ROXSICEHALET.

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

BRZEROTREEZH T 212, ROXSCEHALET.

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

ROYIEZ 13 5121%, ROXSICRHALET. -

g = a[i] + x[i]
print(g.init)
print(g[i].init)

HRI ROV Z G2 H 15 2121%, RO XS ICEHBLFT. -
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cons = x[i] >= a[il]
print(cons.dual)
print(cons[i].dual)

R ER I N EREHE T 2120, RO X5 1EARLET.

p = Problem()

x = Variable()

p += 2¥x # HIVESE
p +=x >= 0 # il
print(p)

RIGBIRL solve DRI print B Z LN S 5 &, KEATOTHIREOER LR SN T, HIZIL, RDE

T TAHEEILLTD X512 5.

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

+= Sum(2*x[i])

p += x[i] >= 5

x[i] = 10

print(x.val) # 10

T XM T

p.solve(silent=True)
print(x.val) # 5

H77:

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

RDOFNEKIAER %2 T HE result DIERE2H X B TVWET. —&IX pysimple.problem.Result % Hf

ABLTLZEW,

= Variable()
Variable()
Problem()

+= 2%X + 3%y

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

+=y >=0

o o B« B« B« B « BN S

.solve(silent=True)
print(p.result)

3.5. HHIE
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7

errorMessage v

method : 'higher'

optValue 1 22.50000000376254
errorCode : 0

nvars 12

nfunc 1 4

iters : 6

elapseTime : 0.0020000040531158447

peakPhysicalMemoryUsed: 44
peakVirtualMemoryUsed : 1518

fevals : 9

factCount 1 7

tolerance : le-08

residual : 3.762538162000488e-09
infeasibility : 3.552713678800501e-15
consInfeasibility 0.0

varInfeasibility 0.0

hardPenalty : 0.0

semiHardPenalty 0.0

softPenalty : 0.0

IIS : no IIS

HHEIR %, &R THIET2EHARETT. LUTRD XS5 LRSS, 8 (1], x[2] OBAEED AN
XNFET.

print(x[i<3].val)

EDEZFORTDADBREMEZ 1T 2ITEIRDESITLET. ¢

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

BRECENI XTI DEGE, print BEZ I CLESIHAMFIIRRENERA. 5IAFETRREE 5121 repr
EEERET. .

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

print(repr(a))

COHBERD XS IR FT.

a[pl=pair
al[gq]l=queue
al'p']="pair’
al'q']="queue'
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A YR ZTlErepr DRRDT 7 AL bERDET. .

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

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

al'p'l="pair’

al'q']l="queue'
>>> print(a)
a[pl=pair
algq]l=queue

BFEBLO—MA 7Y 27 MR+ =7 v MEESTRETT.

a = Parameter(value=3.14)
x = Variable(init=2.72)
print(f'{a a:.1f x.val x.val:.1£}"') # a=3.14 a=3.1 x.val=2.72 x.val=2.7

3.5.3 Printf B9k

Printf BA%1% PySIMPLE O ELZDERETEDO 7+ —~< v b THAIX B2 EEX B L TV E T, Printf
B OFERIULTO LS CEDLNTVET.

Printf (W OfeE &N, HAR 1, HRE2, .

ROBITIZ, ZROBEMEZHENIETVET.

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

CAUTH T BHINELL D L5122 £7.

10
20

KD I WCFER T2, HOEUATO LS kb 3. ¢

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

Hi:

x[1] OfE = 10
x[2] DE = 20

ZERATH LT val OFEIIEHRIELRD FT. ¢
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Printf('{}", x[i])

COHNEIRD ISR ET.

x[1]
x[2]

DU NG B 15 28T 5. MM ET15 21203 {f} ZHWET. -

Printf('x[{}] OfE = ",i, x[i].val)
H 7

x[1] OfE = 10.000000

x[2] DfE = 20.000000

FRRIBINBEIETA B TEET. UTOHITE, NEUT M oARH I3 LS53R L
TWVWET.

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

H77:

x[1] DfH = 10.00
x[2] DfE = 20.00

HAODIEZIEES 2 2 TEET. LUTORITIE, FA 15 FIHIDINE 2 L 5IRHB L TWET.

Printf('x[{}] Ofi = ',i, x[i].val)
H 7

x[1] DfE = 10.000000

x[2] DfE = 20.000000

M e MNROM A2 F e O Calid T2 2 TEET. ¢

Printf('x[{}] OfE = ',i, x[i].val)
Hi77:

x[1] DfE = 10.00

x[2] DIE = 20.00

Tx—<v MZ3cd XX REREFHTZ2 208 TEFEI. FHHMX pysimple. Printf ZHEGR L
TL7EEW,

KRB solve DHGIC Print IR G0 $ 2 &, KFaTOWIIREDIFRIGER SN F . HlE, ROE
T T ZHEINILTDE S22 7.
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Problem(type=min)

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

= Variable(index=1)

+= Sum(2*x[i])

+= x[i] >= 5

x[i] = 10

Printf('x[{}] OfE = ', i, x[i].val) # 10
p.solve(silent=True)

Printf('x[{}] OfE = ",i, x[i].val) # 5

T T X H T

Hi:

x[1] DfH = 10.000000
x[2] D = 10.000000
x[3] Dff = 10.000000
x[1] OfH = 5.000000
x[2] Df = 5.000000
x[3] OfE = 5.000000

HAEIE %, &R THIET2FEHARETT. LUTFD XS5 LESE, ZH (1], x[2] DfEOABHE &
9.

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

[ CRTFOMRTHIUZ, FRICEEH T2 28 TEET. ROHITIE, ZE (1], x[2], x[3], E&
a[1], a[2], a[3] DfEZFRHCH S ETVET. -

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

X

Variable(index=i, init=3)
a = Parameter(index=i, value=5)
Printf('x[ 1 = , al 1 = ', i, x[i].val, i, a[il)

H77:

x[1] = 3.000000, a[l] = 5.000000
x[2] 3.000000, a[2] 5.000000
x[3] 3.000000, a[3] 5.000000

RDOFNEIRIAER % T T HE result DIFEREH X TVWET. —&IX pysimple.problem.Result % Hf
BLTLEZW.,

= Variable()
Variable()
Problem()

+= 2%x + 3%y

T T T < M
Il

+= X + 2%y == 15

RDR—=J1ZHK )
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(BIDR—T 5 D x)

p+=x>=0

p+=y >0
p.solve(silent=True)
#print(p.result)

Printf(' BEL D% ', p.result.nfunc)
Printf(' WriJEDIERIE {}', p.result.iters)
Printf (" BEEGTAM[E] %L ', p.result.fevals)
Printf(' HIYREEE ', p.result.optValue)
Printf (" Vg E S ', p.result.tolerance)
Printf(' ik setik s ', p.result.residual)
Printf(" AT &Gt A IR ', p.result.elapseTime)
Printf(' i T2 7 —& 2 {}', p.result.errorCode)
H7:

BRI D% 4

MNRTED IR 6

RE R =12 9

H R BRI 22.50000000376254
UNHRCHE SR le-08

REMESIFRZE 3.762538162000488e-09
i L5 LR [ 0.004999995231628418
KTRRAT—&Z 0

3.5.4 Fprintf 8%

Fprintf BI%0E, BHEHNITIERLS 7 7 A MW L THNIZ T 2700 TS, HAEIES L5 HIL
A4iZ, Printf B I ZIZFREOMEEER B LTV E . Fprintf BOERIZLL RO XS ICED LN TVET.

HET 7 AVRIEET 2 720D 1 5IBIASMNE, Printf B L RO EXTT.

ROFITIE, ZROBEMEEZHNIEETVET. A7 7402 LT, outputtxt ZHHEL TVWET.

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

x = Variable(index=i, init={1: 10, 2: 20})
fp = open('output.txt', 'w') # 77 ANL%EHL
Fprintf(fp, '{}', x[i].val)

fp.close() # 77 A NVEHL 2

CHUTHT B HFTT7 7 4 L output.txt NDHNILLFD X S5 T, ¢

10
20

Python @ with X% ffi5 & K DERIZT7 7 A AANDHABTEET.
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i

Element (value=[1, 2])

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

77 A M EFEEFTRERL, BMELEWESIET7 7 A V2R BOsIEz @ L5208 NHD 5. ¢

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

3.6 KEEZF T Y

Kt 7> a g, RBRFOEEL X DML KT 272D0bDTT. KA T arviefHTLZ L
WED, 713V XLDERP, MTFMFOWBLREEITOENTEET. BHEHTIOMR Y 7 4 L OHIH
WZOWTI REY 5 R Problem % CHERR 728 W, KA T2 a Y 2RET 2 TEICIIRHE Y 7 2120 L
T options EBHEEZHWE . BIRARMEA 7> a VITOWTIIRMEA 7 a VB Options ZHHTE
7.

ROFITET7NATY X2 E UTHIKE simplex ZFEL TV T

p = Problem()
p.options.method = 'simplex'
p.options.method = Options.Method.SIMPLEX

ROFITE, BEERIESEGEE 1072 IRELTWVWET.

p.options.kktEps = le-12

ROFITE, FHERRIOERZ 60 ICEREL TWET.

p.options.maxTime = 60

ROFITE, FEBEFEICL 2a— VYV RT 4 v 7% —Frins TEALTVWET.

p.options.branchRins = 1
p.options.branchRins = Options.Branch.Rins.ON

KRG 7> a VEBOFMIZOWTIZ help(Options) Z{#HH 3 22 Options & ZHEFR L P X\,
HELMEEZHIFRLTT 7 4V MEIE T del XEHWET.

del p.options.maxTime

ROBFITIE, TRTORMEA TS a VEHIRLTT 7 4V MERKRELTWET.

del p.options
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F7 x L ML 5. RIGEA T a VTR TR I W,

KEA T a v O—BIXLI N CHETEET.

print(dir(p.options))

KA 7 a v OBEME—BIIA T CHRTEET. -

print(p.options)

KEA T a v DOFMNZOWTIE help(p.options) Z{#H 3 %2> ProblemOptions % ZHERR L 72 &\,

3.7 RITAATREIE B R R it EE

F7 4L N TIE, EITAAREMEZ M T 3 iisDetect & FEEN 2 HHHA BEIRICEE X, FEITAAREN
DREROEREITVE T GIRFEREE Y VARV, & 2T, iisDetect SSREDSERE] L 72455 DG
HEHHALET.

TR o FAGBICE PN RYERIERER, RITAARE @z 3maL) T7. -

x = Variable(1b=0)
y = Variable(1b=0)
z = Variable()

problem = Problem()

problem += x + y + z

problem += x >= 2 * vy , 'consl' # IIS
problem += 1 + 2 * z >= x, 'cons2' # IIS
problem +=y >= 2 + z , 'cons3' # IIS
problem += x >= z, 'cons4'

problem.solve()
assert problem.status == NuoptStatus.INFEASIBLE

IR EETNTIIS D7 — 7 DIV D & D —2 %2 BRE L T FITAAREMIIMHE L £33,
FTRTEMZT Xy, z B3FELFRA. £, v— 27 SN TOWRWEROHIFIFUIFEITAATREN: & 13 HEE
BT, BRET 23, LAVr2rbe T, MERETIARETHLI DD £T.

iisDetect f4REIZ Z D X 512, FITARIREL DR & 72 o T\ 21T D#H (Irreducible Infeasible Set: 1IS) % RFxE
LTHALES. —RICEITAATRERBIBEICOWT IS XEMBEEL T T, 2073 ) XLIFAHER
RO/NEHDBD (BFENTVWBINRPHWY) bDERDEEIBLa—VRT 4 ZANEAINTVET.

NS A7 x2 Fdresult.iis B THEB T2 TEET.

problem.solve(silent=True)

print(problem.result.iis)

COHIEIXRDESITHD £F.
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0: cons3: violation=1.5
y-z>=2

1: cons2
2%z-x>=-1

2: consl
X-2%y>=0

consl, cons2, cons3, consd DillfID 5 %, consl, cons2, cons3 D3HWVICFE T AR DOER/NDH (D&
D) THBI RPN ELR. T2, FITARAETEDZ2 DD, BRI »DENREINTE
D, EBICHFERZEZ LTV AHlfE cons3 T, BREIZX 1.5 TH2Idahh 7.

|2 problem.result.iis[0] ¥ U CEEMIBERICY 7R T2 2 dTE 3. FMREMNED 1S % O
LR,

EFIVCIERE DB E EN T WS, IS DIFMERMRHEIITEZRA. ZOHEITE, ~Ny Z—HIi2iX
IS DRI D 7= DICR L 72 2 WD X v b — U0, IEERERID N oD 202 R LET.

3.7.1 solfile # 7> 3>
solfile 7> a VXIS Z&DM7 7 A VORI ZHIEILET. My » A VT 7+ L v Tl Eh

FHA. fR7 7 4 Problem & 7Y = 7 MR, 721X solve X Y v RIFECH LIFIC solfile 4 7> =
CHII S22 e BN TEET. .

problem.solve(solfile=True) # {problem.name}.sol 7 HiJ1=41%

T7ANBEIRET S I LD TEET.

problem.solve(solfile="myproblem') # myproblem.sol 2 HJ]E415

fit7 7 A N OEITARREERER I IR & 5 72z £5. ¢

%%
%% IIS
%%
#1 consl 1*x-2%y

>= 0 ( 0
#2 cons2 1%x+2%z

>= -1 ( -1
#3 cons3 INFS 1*y-1*z

>= 2 ( ® 5)

iis 7’ a > T iisDetect BFEZ A 712 L TV B G A EITATHEMEERH I E B A.
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fR7 7> A NDRIFITOWTIE R T 7 4L % THESRL 2 &0,

3.72iisAT>a>

iis 7> 3 X iisDetect BERED A /A 7 il L £3. iisDetect #EEEIZ T 7 # L b Tld A Vi > TW»
ESC I

problem.solve(silent=True)
print (problem.result.iis)

COHBERD XS IR £T.

0: cons3: violation=1.5
y-z>=2

1: cons2
2%z-x>=-1

2: consl
X-2%y>=0

FEATATREZ2 G A iisDetect BEAER + 71T LG8 R Y IS BHUS TE R WA ZEO NS A 7V =2 27 v
RESINET.

problem.solve(silent=True, iis=False) # iisDetect HEREZX A4 7123 %
print(problem.result.iis) # no IIS

iisDetect HAE% A+ 7125 % & FET AR ERRIEA T O IR 72 570, FATAAHER; O md LA IR
ENFEY.

3.8 EDthDHEEE

3.81 1V R—FICDOWT

PySIMPLE TETF YV Y Z2fTHORNEEHA T2 A7V 27 b EA VR— ML THZZIREICL TBLDE
BHDFET. A VR=-MIIERATE2E 727 bETEMBNCATS ik, IXTE2—{ELTTS Ak
MBHYET.

HIBEDHIETEUTO XSRS 24722 M 2h < TRY]- THRFT.

from pysimple import Problem, Variable

BEDHETIE * #HH T2 Z & TPySIMPLE THHARER TR TOA 7V =7 b RFHT2 22N TE
5E21ZD¥ET.

from pysimple import *
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WENDYE D Python DAFIERNCFET AHGDF 7Y 227 e LEEX T2 Z e THHHTRENEEIE
TAREMEDS D B Z L ICHERE LT X W,

FIFFTREZR PySIMPLE 4 72 = 7 FO—BEIZUA T DO K S ISR T A2 e B TEXT.

$ python -i

Python 3.12.4 (tags/v3.12.4:8e8a4ba, Jun 6 2024, 19:30:16) [MSC v.1940 64 bit.
< (AMD64)] on win32

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

>>> from pysimple import *

pysimple 1.5.1 (2024-06-19 20:40:39 +0900 98b4cea)

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

>>> dir()

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

PYSIMPLE %%y 7 — S O ¥ AT 5 2 ¥ B AETT. -

>>> import pysimple

pysimple 1.5.1 (2024-06-19 20:40:39 +0900 98b4dcea)

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

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

IAVT7RAEANVEGEE I ps ZHERELE T, -

>>> import pysimple as ps

pysimple 1.5.1 (2024-06-19 20:40:39 +0900 98b4dcea)

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

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

3.8.2 name E&ICcDWT

PySIMPLE T, HEFHC name BMHE 5 272\ 5E8 T 5 R Set, ivF Y 5 A Element, B8 5 A Parameter,
D R Variable D name B % BEIHIAIL £37. HBNCERLIGE I S A% FT. -

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

COHTEIRD ISR ET.

X:
x[1]
x[2]

(RDR—JI1ZHi)
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HIDR=I D 5 DHEE)

Variable:
Variable[1]
Variable[2]

T/, AR T XTRATHHNHKB L 3T DT name BENEZ G5 X HBEWTL £ 5.

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

Variable:

Variable[1]

Variable[2]

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

y:

y[1]

yl2]

L 75 R, B9 0 5 X Constraint 72 ¥ D name B ER 2 S HE TS 26N ET. RIS Z %

BAE name BHEEEBELET. -

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

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

ax = a[i] + x[i]

print(ax)

v v

aX.name = ax

print(ax)

H77:

@lil+x[iD:
x[1]+3
x[2]+3

ax:

x[1]+3
x[2]+3
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3.8.3 pandas ZH\\/z csv T— R DiFRHIAH

ARIHTIX, 77— XN TRIEEICL{FHHIS pandas TS 2 — LV ZFHL T, csv BRTHREFL TV
%57 —X%PySIMPLE 7Y =7 b2 L THAALHIEEBNMLET.

INFD 1 DD T — & value, size & 2 £3. DIRNTld knapsack.csv3h b LET.

i,value,size
ffa—t—,120,10

IKAD Ry FARML,130,12
NFF,80,7

hAZ,100,9
BIZE D ,250,21
,%,185,16

Z N % pandas & W THiAIAA, Parameter ICT BICIE RO LI ICLEFT.

import pandas as pd

# 1D, 1 index, BT —X

data = pd.read_csv('knapsack.csv', index_col='i') # Z® index_col IFHI/RL7<TH L
i = Element(value=data['value'].keys(Q)) # &%

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

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

WD 2 ODEEBEETT. MUTFTIE assign.csvB3H B 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

INEFARADIZIERD LS ITLET.

# 1D, 2 index, HE T —%

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

ij = Element(value=datal'gain'].keys())

gain = Parameter(index=ij, value=data['gain'].to_dict()) # Z[4F|%&k
cost = Parameter(index=ij, value=data['cost'].to_dict()) # &=z}

PySIMPLE TIRFPEBRITDO T — R %25 2 51213 key DR TIVDEFECELT 20BN H D TTH, &
AUZ DataFrame @ Multilndex Z{# 5 & ¥ THBICERTE £ 9. read_csv B THRAA TGS, index_col
F*—v— KT Multilndex ZIEE T2 B TEFT.

KERDGEZAD UMLIALETT. M RTIE product2.csv3H 22 LET.
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i,A,B
0,60,40
1,10,60

INEFHAADIIEIRD ESICLET.

# 1D, 2 index
#data = pd.read_csv('productl.csv', index_col=['i', 'j'])

# 2D, 2 index

data = pd.read_csv('product2.csv"')

data = data.melt(id_vars='i', var_name='j', value_name='product')
data = data.set_index(['i', 'j'])

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

product = Parameter(index=ij, value=datal'product'].to_dict())

FWADEE, read_csv B THIAAA T, melt BIEITERZ L, set_index BA%% W3 Z ¥ T Multilndex
THETHIENTEET.

KR CTHEFN 3 OOEEHHEKTT. MR TlX demand2.csv23H 2 LET.

i,j,X,Y
0,4,300,200
0,B,180,150
1,A,240,180
1,B,150,120

INEFHAADIIEIRD ESICLET.

# 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"', 'j', 'k'])
ijk = Element(value=datal'demand'].keys())

demand = Parameter(index=ijk, value=data['demand'].to_dict())
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3.8.4 for X%{E>S

for IFEREZBXUH T 2 72Dl 7 0 —T3. PySIMPLE OE5, 8, 28, X, Kz rot
TV 27 MEVWIND for LTUHT BB TEET.

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

COHBEIRD IS TR £T.

(1, 3)
(1, 4
@z, 3

HAEZERIF CIck D 5
RTTE set BUETHIET 2862 HVET.

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

print(elm)

RICWR S FREZIMNT X AN RDE I L ICHEBE LT X,

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

Hi7:

(1)
@2,

—RIEDHEZEEZ X TNLE LTIV BWES, 7oy Z LRSI 3 e ffEICERETE .

I = Set(value=[1, 21)
for elm, in I: # 'elm,' & A<D DODVTWVW5D
print(elm)

H77:

1
2

EREFHFHELRC IS b d. ThbbF—pWMhHEhxT. .
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Element (value=[1, 2])
a = Parmeter(index=i, value={1: 10, 2: 20})

[
Il

for elm in a:

print (elm)

H77:

(1,)
@2,

EEED I values) , F— L EZRAKRKICED HTICiditems) XY v FEFVWE T, .

for key, value in a.items():

print (key, value)

H77:
(1,), 10
2,), 20

ZROEZID 912 val 7z & QJEIEICHNT TRROBIENTE LT, -

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

[
Il

print(key, value)

3.8.5 Python 77> 1 hADZEH:

ROFNTES% Python DV A MIELTVWET.

I = Set(value=[1,2,3])
print(list(I))

H77:

[c1,), 2,5, G,1]

RITWCE S FTREZIINT R IR ZLICERLTL XV,
ROBNIER % Python DFFZICEHLTWET. .

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

afi] = 1
print(dict(a))
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Hi:

{a,n: 1, 2,): 2}

ROPNIEBOBHEEZ Python DY A MIELTWET.

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

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

Hi:

(1, 2]

ROBNIEIDIILESEZ Python DEFEICEHL THE T, !

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

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

Hi:

{a,n: 1, 2,): 2}

RDOFNTEE % Python DEEEANC AL TVWE T, -

a = Parameter(value=3)

print(int(a))

H77:

3

RDOFENIEEDAE% Python DIFENEAANCEL TWET. -

x = Variable(init=3)
print(float(x.val))

H77:

3.0

NFEatt 7Y 27 MNIBBUDFE/ NIRRIANZEIRTE FEA. ROFTLDFIRD TY. -

Element (value=[1, 2])

a = Parameter(index=1i)

i

ali] =1

print(int(a))

I Python DEHERN—Y 3 VITk > Tid dict(x.val) TEBRTE 255DV FT.

3.8. ZfthDHkEE
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3.8.6 pandas ZRH W ERKRDOH 7

HRYRE CTREELOFERERIER TRV, — 202 B Y 5. AETE, F—XBHoE TR
BRI &K b3 pandas EY 2 — )LD DataFrame Z W TCHERZMT L X T.

FFRMHLRLSHEZRTAZIL & .

i = Element(value=range(4)) # (L5

j = Element(value="ABCD") # N

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

p = Problem()

p += Sum(x[i,jl, i) == 2, "&ANF 2 2OtFHET L'
p += Sum(x[i,jl, j) == 2, ' &fLFE 2 ATHEHT S
p

.solve(silent=True)

IR LD NI T — & (tidy data) DFERICR D 5. AT — K2 RBRTIN T %1213 pivot
MEiediscrcToxxd. .

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

print(output.pivot(*output.columns).fillna(0®).astype(int))

H77:

w N = 2 H Gl
e — T N )
==
S @ =k =
S = @ =

F=ZIMLOZATHTEE S, x[i,j].val>0 TIEDHEMN A > TWBEDH 543 (ZRITD) INF- 2 i
LTWEY. BRFEEKEATL—FTERVDT, set BHICXI D EX 2 D& FL¥|% DataFrame 1Z7¥
LEd. ZTHTRES ZEBML, WTEHTERY b7 —7 WML L E . pivot BIEIZ index, columns,
values 518U D £ 553, ZHZN0% output D i %, jH, val FNIHGT 5728, output.columns %
T THIBELTVWET. XD XIIZ, RAD»S=2f% DataFrame I252 5 b TEETF. :

val = [(*ij, v) for ij, v in x.val.items(Q)]

output = pd.DataFrame(val, columns=['i','j', 'val'])

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

XKk, Aol LT 7 v EREME->TAHAEL LS. SAO—HEBDS 7 b & LTHE) (Day) - 778 (Ngt) -
R (Off) ZIRDET.

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

m

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

prb = Problem()

X = BinaryVariable(index=(m,d,s))

prb += Sum(x[m,d,s], s) == 1, ' —HIZEHKT D"

prb += Sum(x[m,d, 'Day'], m) == 2, ' HEI - AB x5 "
prb += Sum(x[m,d, 'Ngt'], m) >= 1, ' 7&#NE—ALLL"

prb += Sum(x[m,d,'0ff'], d) >= 1, ' —[ELL EiXRA"
prb += Sum(x[m,d, 'Ngt'], d) <= 2, ' &ENZ [AE T
d1 =d !'=7

prb += x[m,d1+1,'0ff'] >= x[m,dl, 'Ngt'], ' RHDRXDHIZIR
prb.solve(silent=True)

%A%, DataFrame NDED G 2 /5030 LR D, IRFEHEN=XILTT. :

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

print(piv)

H77:

Day 1 2 3 4 5 6 7
Man

Day Off Day Ngt Off Day Ngt
0ff 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

m 9O N © >

Hlli 7z 7. LT 2 DR D 7 0 B 2 R T2 NI MATARL £ 5.

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

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

piv = piv.assign(0ffCount=(piv == '0ff').sum(axis=1),
NgtCount=(piv == 'Ngt').sum(axis=1))

print(piv)

e

Day 1 2 3 4 5 6 7 0ffCount 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 ) )

NgtCount 1 1 1 1 1 1 2 0 0

3.8. ZfthDHkEE
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3.8.7 PYSIMPLE 7 72z bD2 V754X

Python {2i&, Python 773 =27 2>V 7 5 4 X (EFIL) TZ 2 pickle & W5 HEREAFEHETHEZ ATV
%3. PySIMPLE T, pickle & [@#kiZ PySIMPLE * 72 =7 b %2> V7 54 XTX 5 Serialize 7 7 A)3
HHFET.

LIFRTE, W EZ8ES V774X, 77402 dump, BIEE LTVWET.

i

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

x = Variable(index=1i)

x[i] = i*10

with open('dump.pkl', 'wb') as f:

Serialize.dump(x, f)

with open('dump.pkl', 'rb') as g:
x_ = Serialize.load(g)
print(x_.val)

LURTIZ, Problem A 7Y =2 s % 7 7 4 T dump, 18IT% L7214, *ﬁ@bfhi’?‘ Z DIERTEIE KR
EHIDOHEHTE 270, RBITETIKEZELLD, FHEB2225EICHERNTT.

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

x = Variable(index=i, 1b=0, ub=5)
problem = Problem()

problem += 6*x[1] + x[2] >= 12
problem += 4*x[1] + 6%*x[2] >= 24
problem += 180*x[1] + 160*x[2]

# Problem % 7 7 A )VIZ dump
with open('dump.pkl', 'wb') as f:
Serialize.dump(problem, f)

# AR
with open('dump.pkl', 'rb') as g:
problem_ = Serialize.load(g)

X_ = problem_.variables['x"']
problem_.solve(silent=True)

print(x_.val)

LUR T, KRAEFRIZ Problem IZEER L7z 2 TOER % 7 7 A /WIZ dump, 18I, TCOEBUMEERRE L T
WET. ZOMAEIEKRBREOMEZHHICEICTE 2720, FATRELRYIIMEEZE T 5, FITAAIgERs
WHHTOMBEICRT, tWVWolkr—AnEILNET.

i = Element(value=[1, 2])
x = Variable(index=i, 1b=0, ub=5)
problem = Problem()

RDR—J12Hi )
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(BIDR—T 5 D x)

problem += 6*x[1] + x[2] >= 12
problem += 4*x[1] + 6%*x[2] >= 24
problem += 180*x[1] + 160*x[2]
problem.solve(silent=True)

print(x.val)

# Problem (&% L7=2TOE%E 7 7 £ )WIZ dump
with open('dump.pkl', 'wb') as f:

Serialize.dump(list(problem.variables.values()), f)

# BROEEZEZ D1E
x[i] = ©
print(x.val) # 0

# HEAIAA
with open('dump.pkl', 'rb') as g:
variables = Serialize.load(g)

# TLDZERUEIT L IME % 3E

for varl, var2 in zip(problem.variables.values(), variables):
# SE OGS x[i] = variables[0][i].val ¥ &
varl[varl.index] = var2[varl.index].val

print(x.val)

¥ 7z, Serialize 7 7 A% Python @ pickle £ 22—V DT v X—TH 37z, Python 7 73 =7 v b2V 7
FJAXTEET.

XYy R—%X Serialize & ZHERL 2 &\,

3.8.8 IBAXM P 7O—REFDERTI=v T

PySIMPLE TS IRNFAT E A4 7Y = 7 MIHPANDIRNFIZT 72 AT % LiEH KeyError fIA 2T £ 3. -

>>> i = Element(value=[1, 2, 3], name='i"')
>>> z = BinaryVariable(index=i, name='z")
>>> z[i+1]

KeyError: 'z[(i+1)[i]][4]"

LREDGE, i=3 D Z 2 2[4] X7 7R L TWA7®, KeyError £ 72D £, V26 THZICHEAZI N
7z get XY v F Tl Python OFFEFICBIT 5 get XY v RO XS ICHFAMNCT 7 AL TR L7 5 T,
PySIMPLE I2BWTIWX, 0 22 h %7,

ETFNAZRRT 5 ETHIHTH HEFMET IR S 2% get XV v FZR2L - HDTHALTAXL &
5. get XYy MWD Z e THlfRZ Z21In8T2 282, HLTRBTLIENTEXT. ¢

3.8. TODfthDILEE 79




PySIMPLE Documentation, 'J1)—X 1.5.1

>>> # without get

>>> il = il=1 # il in (2, 3)

>>> z[1] >= 1

(z[1]>=1):

z[1]>=1

>>> z[11] - z[il-1] >=1
(IE!'=D1-z[(A!'=D-DIE=DIIE=DDIAE!I=D]1>=1):
-z[1]+z[2]>=1

-z[2]+z[3]>=1

>>> # with get

>>> z[i] - z.get(i-1) >=1
((z[il-z.get(G-DIEADED[L]>=D:
z[1]>=1

-z[1]+z[2]>=1

-z[2]+z[3]>=1

SEE7a -3y b7 —27ORFHIZ get XV v FARL - HHTHABLTAEL . AJTOAD —F
1, HHDAD ) —F 6 DIFNCHEE T2 L, get XV v FRLTREMREZ =210 2 0 ENH 20D
WHRL, get XYy RBEHYTRE—HEL TR TR IR TEET.

>>> 1] = Set(value=[(1,2),(1,4),(2,3),(3,6),(4,5),(,2),(5,6)], name="I]")
>>> ij = Element(set=I], name='ij"')

>>> x = Variable(index=ij, name='x")

>>> # without get

>>> m = Element(set=IJ(0)&IJI(1), name='m') # m in (2, 3, 4, 5)
>>> Sum(x[1j], 1j(0))[m] == Sum(x[ij], ij(1))[m] # AHTIHD
(Sum(x[ij], 1j(0)) [m]==Sum(x[ij], 1ij(1))[m]):
x[1,2]-x[2,3]+x[5,2]==0

x[1,4]-x[4,5]==0

x[2,3]-x[3,6]==0

x[4,5]-x[5,2]-x[5,6]==0

>>> Sum(x[ij], ijCI)[1jO)>II(D] == 0 # ij(0)>IJ(1) in (1,)
(Sum(x[ij], 1j(1ILEFO)>II(1))]==0):

x[1,2]+x[1,4]==0

>>> Sum(x[ij], ij@))[1j(1)>II(®)] == 0 # ij(1)>IJ(0) in (6,)
(Sum(x[ij], 1j(®))[(1j(1)>II(0))]1==0):

x[3,6]+x[5,6]==0

>>> # with get

>>> k = Element(set=IJ(0)|IJ(1), name='k') # k in (1, ..., 6)
>>> Sum(x[ij], 1ij(0)).get(k) == Sum(x[ij], ij(1)).get(k)
(Sum(x[ij], 1j(0)).get(k) [k]==Sum(x[1ij], ij(1)).get(k) [k]I):
-x[1,2]-x[1,4]==0

x[1,2]-x[2,3]+x[5,2]==0

x[2,3]-x[3,6]==0

x[1,4]-x[4,5]==0

x[4,5]-x[5,2]-x[5,6]==0

RDR—=J1ZHK )
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(BIDR—T 5 D x)

x[3,6]+x[5,6]==0

get XYy FEHWT—HHL TR T2 22T, RAESERICKR 2721 TR, Z0HRICKOEEZEIEFL
7O MR ZHIBR LD 274, S EHEICRD 3. get XY v Fid C++SIMPLE IZIZFE L2V
PySIMPLE # V) ¥ >V DETT. EEIENRELABRN Z2HRHb £ T2, — A TR BRZAZ—HL T
B2 EANTVERA.

3.8.9 LP OfEZANS T MILP DL ZR2TI=v Y

B E BRI HEE (MILP) A EHER R (LP) ICHAREE L <, FHTATREMS RS K ESRn b
bHHH ET. —7F T MILP OEEEZE B #i A RN KRN L 7= [ GEAARA ) (3R —E D 729,
To LEICRD T, ATETIHESHEAFEOALDMEE TTRIEOAME Y LTEH 2 5 Z & TR % K
DELFEERNLET.

def problem(type):
x = Variable(type=type, 1b=0, ub=5)

y = Variable(1b=0, ub=5)
p = Problem()
p += 180*x + 160*y

+= 6%x + y >= 12

T T

+= 4%x + 6%y >= 24

return p

rp = problem(type=float) # HFHEMNME (rp 13 relaxed problem DFHSF)
rp.solve() # HRHEMMEEZ R (LP 72D THH)

rx = rp.variables['x']

rx[rx.index] = round(rx.val) # F&EUEIHL D =1 % 35

rx.fix() # x O{HZ[EE

rp.solve()

print(rx.val, rp.objective.val)

problem X type=int ¥ FAUXTCRIRED MILP %, type=float ¥ T UL Z DHEEMMEZ R T TS, fix
XYy FIZZEBO L FRZHEOMEICEEL £3. 3ROBLEDEGE Irp +=rx ==rx.val] &5l
CRIUEKRTT 2, fix EHTIERS LETRFEVWERD £F. £/, %O unfix THEEIREEZ D < Hl
MTE2HETHRERRD ET.

R TE S N7z x OfE GEEUE) ZBENCAD TREIE L, HRMET 2 Z 2 TMILP 2 Z & k<
BRI RN L2 RIBEIToTOWET. =7L, ZOMIIHL T TELBETH D, EITAIREMRT D 2 IR3E
bHD AL, THEIH LV IRFTORME D2 TL LS. %, ADEERETZEME Mx
=) LR TERVWILIKHEELELED. ZOXICERLTLES & x DBREN EEEINTL
FWVWET. 2B, Ix[rxindex] =...) 2WIEBIXRFORE OO ITHHETEE .

FRETIITTHE QR R D x D e DT ULRD, MUFD LSRR S 2 28T, ETMICEEN
5N TORBEBICHDERZEE T 2 ZENRTEXT.
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p = problem(type=int) # JLIME (MILP)
rp = problem(type=float) # JHfEFEAIE (LP)
rp.solve()

for rvar, var in zip(rp.variables.values(), p.variables.values()):
if var.type is not float: # JCIME TEBERDEK DA
rvar[rvar.index] = round(rvar[rvar.index].val)
rvar.fix(
rp.solve()
print(rp.objective.val)

RS HEHAW-MEORERET LD TEEET. (P IESHE)

class | x.type | y.type | x.val | y.val | HABEEH
LP float float 1.5 3.0 750.0
MILP | int float 2.0 2.7 786.7
1P int int 2.0 3.0 840.0

AR TR 57z x DfE 1.5 ZHBBUTHLD 72H 2.0 (ZcHEIC B 1T 2 R —B L TWE 323,
RTHHZLWRFELEL x5, EFE x OfEZ 1.0 ISADGEIFITAAIREL 2 D £3. EITAAIRER
G i OB DEE 2R T 2 L Vo B Z2EZTAEL & 9.

ROFNE, —FE fix XY v FCEE LAZROMO—EH% unfix XV v FEAVWTHERLTWES. ok
S BRI fRBRIIHI R TIIATS Ze BN TEERA. -

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

z = IntegerVariable(index=i, 1b=10, init=20)

p = Problem()

p += Sum(z[i])

z.fixQ # p += z[i] == z[i].val, 'cons' Y EMIZET
p.solve()

print(z.val) # {1: 20, 2: 20, 3: 20}
z[2].unfix() # del p['cons'][2] lEZTZ72W
p.solve()

print(z.val) # {1: 20, 2: 10, 3: 20}

3.8.10 =&1L TIPS

AJETIX, PySIMPLE ODMREZ5I &S v D T& 2 &Ed#b k% 4 DN L ET.
Set/Element @ value |Z|3 range 5% %

Set D value ¥ —7 — FiZlZiterable 7 7P = 7 b 2% ET Z 2 B TEX 32, range DHEEHITEH D E#H
{LALFEDTT ORI, Teofilisy, 10 fEREDHEZNFEEL 3. Element I value ¥F—V— F23H D
FIDRFEETT. BREDPEEBINDGEEZ R ERL range A 7V 2 7 b EET IS5 ICLEL XD,
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Set (value=list (range(1000000))) # £
Set(value=range (1000000)) # N

H
I

set NEILFRFIRIEVEDT

Set % Element |2 value 52 5N EIEHNETT — X F 2 v VT ONET. BIETRET—XF v ¥
A2, BETIXIETH S0, BEOHFHHELI LD FT.

il = Element(value=range(1000000))
= Element (value=range (1000000))

# L

I = Set(value=range(1000000))

il = Element(set=I)

i2 = Element(set=I)

BREZIRDESWCHEABTAI DB TEET.

il = Element(value=range(1000000))
i2 = Element(set=il.set)

El# & D Ib/ub ZES

PySIMPLE TI3ZH D E S IRIZ lower/upper bound 252 % Z L 23T Z %9, bound WZEHKZE L 7HE1T,
5 205G A UEECYIRL M fTbN 5 70, BETIEHWNADy, smdickb %3,

= Element (value=range(1000000))
= Problem()
L

+= x[1i] >=1
U

i

p

#

x = Variable(index=i)

p

#

x = Variable(index=i, 1b=1)

T—RIIEERICH5EZ B

PySIMPLE Tl Parameter DfE=X° Variable DFJHHEZ ESHICE 2528 b, HERICEET LB TE
%3, L L, Parameter/Variable NORAIIRF O XU ZITS e 2 HNE LTHREINRTWE LD,
BHEORAICHRZ LB R->TLEVWET. 207k, HANEEZIEE LW EITEHERERLTB
%, HERICH5Z2HDRATT. -

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

afidx] = ...

# HWN
data = {}

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

for idx in ...:
data[idx] = ...
a = Parameter(index=i, value=data)

=77, RD &5 RHRFNERADLEFEIHEDLD FHA.

a = Parameter(index=1i)
ali] = 1

3.8.11 EEEMICOWVWT

ROYMGTHFEZEZTAEL & 9.

TR

z;, i€{1,2}
I

2> 01, Vi
2>, <3
HAIBERL (R Ab)
2 i

I Z ORI IZBRIRIFE L FEAD, FRERMTHNIETAIRMIFEEL . ROBNIEEE
[ 2 — R BRGTHRE e U ORM L, FATAARERE o L o FBAERE LTHREELTWET.

def showresult(p, x):
if p.isFeasible():
print('feasible!")
print(x.val)
elif p.isInfeasible():
print('infeasible!")
else:

print('some error!")

def problem(vartype):

= Problem(type=max, silent=True)

Element (value=[1, 2])

= Variable(index=i, 1b=0.1, type=vartype)
+= 2*Sum(x[i]) <= 3

+= Sum(x[i])

.solve()

T T T M H T

showresult(p, x)
return p.isInfeasible()

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

is_infeasible = problem(int)

if is_infeasible:
print('relax!")
problem(float)

ZOHHERD XSk £,

infeasible!

relax!

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

EREDOHITIHZEFR CHEZHFEER L TV LDIIREFTAET. ZHD type BIEZEASEHTE S
MWEZHNHST 2, MEBRZZOEETREGENZITS ZeATEET.

Problem(type=max, silent=True)
Element (value=[1, 2])
IntegerVariable(index=i, 1b=0.1)
+= 2*Sum(x[i]) <= 3

+= Sum(x[i])

T T W H T
1

p.solve()
showresult(p, x)

if p.isInfeasible():
print('relax!")
x.type = float # SEINZRICAZH
p.solve()
showresult(p, x)

type BHEDOEHICIZIIRFEDO T2 L3 TE A, ROTBDIFED TT.

x[i].type = float

3.8.12 ZAN—RABETFILDEZH
ZIOCOUWTHMED ZLI2 LB, BRETANDEEHEATVELT. BREFTLLLTRS ZLIZ&D,
EEL L B RRHIR DTN D, IO RELRBEEREL N TELZ XK -720, Bt HifFcE £,
T, fEREEREEAICEZ TAZL LS.

s BEd BT cEHD S

JE VXK _EBR upper 23 FET %

=1
o FARICIIFEER lower DITFET 5
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o HiiE I A b cost DB
o MBEEa R N EABLILEW

Z Ol % Bl PySIMPLE TEET 2 XD LS5 D %7

d = Element(value=uppervalue.keys()) # &Ji
¢ = Element(value=lowervalue.keys()) # %

# BIED HEEANOHE IR T

cost = Parameter(index=(d,c), value=costvalue)

upper = Parameter(index=d, value=uppervalue) # 2JEHlE LR
lower = Parameter(index=c, value=lowervalue) # X FEEE NE
z = Variable(index=(d,c), 1b=0) # G/ & EE DL E

prb = Problem()

prb += Sum(z[d,c], c) <= upper[d], ' BFEHILE F[E"

prb += Sum(z[d,c], d) >= lower[c], ' BERFEE NR"

prb += Sum(cost[d,c]l*z[d,c]), 'k a 2 b # HAYREEL
prb.solve()

ZZTHNEa R MIFA DD OfiEEE L, (B, BE) ZLikkEseLET. ZOOANT—X
costvalue IZLTFD X S22 D F3. -

costvalue = {('d1l', 'cl"'): 30,
('di', 'c2'): 20,
('di', 'c3'): 9999,
('di', 'c4'): 9999,
('d2", 'cl'): 25,

9999 ¥ LT3 DIFEBRIIZIEDSFE LR WK T2 X I —DfETY. KEREZANLTELZ
CCHERFEELEL LTVWET.

CDEIICHEMETIEI IR TOMERE 2 ER T A2HE TR, ERICHX T 2K —EHTH 3
F—2ABZWTLED. ZOEIRIGE, IRTOBEEZHELTBL Z 2 RZEH - X0 L
HRLTLES D, KRERBENBIRLo720, FHENPEL Lo TLEVET

Z Z TRERVINROREIE DA ZEFRT 2 Z LI X DIMRNLRET NV EGLRT 5 Z B TEET. PySIMPLE
TIREBED SFEAND ZKILORT dc #HVWE Z THRET LV ERRTZ N TEET. -

# JAJE L BE QBRI IRNT
dc = Element(value=costvalue.keys())

# BED SEEANDEIR I R+

cost = Parameter(index=dc, value=costvalue)

upper = Parameter(index=dc(0), value=uppervalue) # 2l E LR
lower = Parameter(index=dc(1l), value=lowervalue) # EEFFEE NE

RDR—=J1ZHK )
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(BIDR—T 5 D x)

z = Variable(index=dc, 1b=0) # BJE} & fHZ DIk E

prb = Problem()

prb += Sum(z[dc], dc(1)) <= upper[dc(®)], ' EFEHULE R
prb += Sum(z[dc], dc(0)) >= lower[dc(1)], ' FAZTZEE R
prb += Sum(cost[dc]*z[dc]), 'Rt a 2 b # HAYEEEL
prb.solve()

T (de) DIRODICdc ZHVWE Z e TREDD 2R T 2RHATA2 e PN TEXFE L. BEdPEE
c D—HDARIEELTZWIGEIX de(0), de(l) 2B LET. KT 0HEDTHE2 ZCICHERLEL &
5. %7z, costavalue [ZIHEEH DB TAUE I VD TRD XS I T, ¢

costvalue = {('d1l', 'cl"'): 30,
('di', 'c2"'): 20,
('d2', 'cl'): 25,

DD D 2 BBEHETOMERD 20% 72 o 123548, O 8EHIE =2 iz £7.

B ET A ZHOCTHRARET AR T 2 HERFICRYy VYV — 2 ROBBETHE I ERELET. b
WHBPZIERAT S 2 —) Y IHBETIEER T ANEDORVWIAZH O UDRVWTELL I TEET.

3.8.13 NS X—R%ZEE LTFRKRE

RIRX—RBEE LRI EZITWI2WEE, C++SIMPLE Tl A2 VariableParameter % | T %
9. @, RCEST2EREIREER L 2OETIHMIIAETH, AIEERIZhEBroEH
T3 8N TE 2 M T Parameter ¥ #72 D £3. PySIMPLE (21 C++SIMPLE O R AERIIH h THAD,
[ UEKDFE M IEAIBETF. Nuorium Optimizer C++SIMPLE ¥ = =2 7V CIRAN SN TV A EMRDOMEE a %
ZXERPOME EROERERDIZETAEZENTAEL & .

Variable() # Mo x JEfE

= Variable() # oD y JFEZ

= Problem(type=max)

+= (X - D¥2 + (y + 0.5)%%2 <= 0.25 # (1, -0.5) ZHDr3T5H
for a in range(-5, 5):

T T < M

p += -a*x + vy, 'obj
p.solve(silent=True)

assert p.status == NuoptStatus.OPTIMAL

print(f'{a=:2 x.val:.3f} {y.val:.3f} {p.objective.val:.3f}")

PySIMPLE TiXi@%, HWEEE —ELrRETEITEAD, RKEEEZIL I THERENTES LS
WL ET. ZOETALOHNEIRD LS ET.
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a=-5 x.val=1.490 y.val=-0.402 obj.val=7.050
a=-4 x.val=1.485 y.val=-0.379 obj.val=5.562
a=-3 x.val=1.474 y.val=-0.342 obj.val=4.081
a=-2 x.val=1.447 y.val=-0.276 obj.val=2.618
a=-1 x.val=1.354 y.val=-0.146 obj.val=1.207
a= 0 x.val=1.000 y.val=-0.000 obj.val=-0.000
a= 1 x.val=0.646 y.val=-0.146 obj.val=-0.793
a= 2 x.val=0.553 y.val=-0.276 obj.val=-1.382
a= 3 x.val=0.526 y.val=-0.342 obj.val=-1.919
a= 4 x.val=0.515 y.val=-0.379 obj.val=-2.438

FROIGHMBBZZE T2 ETATLED, X ZZEETLET LB RTAIL £ 5. UG KRB
DERMEZ ERBELB L LB ORDZETILTT.

x = Variable()
p = Problem()
p += X**2 - 4*x + 8, 'obj

for a in range(5):
p += X >= a, 'cons'
p.solve(silent=True)
assert p.status == NuoptStatus.OPTIMAL
del p['cons'] # del p[-1] T%HH]
print(f'{a x.val:.2f} {p.objective.val:.2f}")

PySIMPLE TiX += R T TIEHIHNRDO EEEZR1TS 22X TERW=D, KFERIZ del SO W T—EH
BRLTWEY. —J7T, p.constraints['cons'] = x >= a LR TIFHIRO EEXRITS
AJHETY. ZOHAIE del IAEERDET. ZOETALOHNIRD LSRR ET.

a=0 x.val=2.00 obj.val=4.00
a=1 x.val=2.00 obj.val=4.00
a=2 x.val=2.00 obj.val=4.00
a=3 x.val=3.00 obj.val=5.00
a=4 x.val=4.00 obj.val=8.00

CHETITHWERE - fHXD AT L, EHRSE I LEESBETT. HlZIX problem +=
BV >= AIZER @ X 5 Rl 05E, TEERICEEERTH 2 BHOAIL—FOEICEHix T L
FWVWET. ZHEET 51213 heavyexp = BV L EWRE L —TDANZH L, problem += heavyexp
>= AEER £ $25 2 TEVWAROFGiZ —FICZ 2 Ze3afgEe 2 b 5. £/, IEERERH W
fFABZ VLS THR, MERERZEBELTLES>DDB X WVWTL xS,
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3.8.14 ZHNZREL

% HI B LR & 13 H R B ERAFAE S 2 BELRGELE D 2 & T 3. 88D BRIBIE 2 [RIRF 12 5ol
E 3 B CEERIEM) BFET 5 I3RS T, EHMNBERBERE 2 2P TERWED, TRIDE
LiRHET.

PySIMPLE T3 HHBABUZIRF DR o T h, HROBMBEBEZRET 27— kD ET. .

>>> p = Problem()

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

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

>>> p += x[i] # BFEPER-oTWD

pysimple.error.SimpleError: objective cannot be defined with index
>>> p += x[1]1 # HEBEZ (1 ©2H)

>>> p += x[2] # HABE 2 2H)

pysimple.error.SimpleError: objective can only be assigned once

ZENRELOFIE LT, fllx =2, y=2, 252, x+y+z 24 DJLT, x+y, y+z, z+x DENZFH
ZERMELZZ2WE LET. ZOL ZHMBEBZEED LIS ITRHELZL XWVWTL X I D,

Variable (ub=2)
= Variable(ub=2)
Variable(ub=2)

N <
1l

p = Problem()
pPp+=X+y +z>=4

p += 7, ' HRYREH

ZHMRELZEBT 2 5ED 1 21, ZERETRELZITI LV HDTY. TREFHMICHEELL
OO ET.

objs =x +y,y+ 2z, z+X
for obj in objs:

p += obj

p.solve()

Printf('x: y: Z: , x.val, y.val, z.val)

p += obj <= p.objective.val + le-5

FROETAVTEIRD LS BRAT v S TRBEZRIToTED £,
1. HRBEBUZ x +y ZFE L TR (x=1, y=1, z=2)
2. FIREICHIF Tx +y = 2(=HAVBIRLE)) %3800
3. HEBSEUC y + z Z3%E L TR (x=2, y=0, z=2)
4. MRECHIF Ty +2z < 2(=HBBU#E) %3BHM
5. HRYBIEIZ z + x Z&E L TR (x=2, y=0, z=2)
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SEIOETFALTE, ATy 71 T0WbW3 IRL— R 7o THBD, REEIEBEFELTVET.
T2, ZOHFIEDEE, BINBEBORENERFIC X > THRAKNZ AN D 2l RED H 2 UICHERLEL £ 9.

ZHRHELZ EIL T 2507, BRI L ICEAZDT TRRHICHS HETT. ThzeddEL
O RERD XY,

for wl, w2 in (1, 1), (1, 2), (2, 1):
p+= & +vy) +wl*(y + z) + w2*(z + Xx)
p.solve()
Printf('x: y: Z: ', x.val, y.val, z.val)

HA WL, w2 DIEIC X o TEBDEIFRD L H5122D £ L .
e wi=l,w2=1 D& % x=1.3,y=1.3, z=1.3
e wi=l,w2=2 D& = x=1, y=2, z=1
e wi=2, w2=1 D & X x=2, y=1, z=1

SHENZEAIC K > TEBOEIE D 2T 2 HEPD 2 12 DITHEBRBEITWE L2, BEARRE->TH
REERMNEL D FHA. —HT, TOHEADRDHDPH L VDOTIT, EATHMBERI DL —F
FIEELEZ DN TEET.

Bl zx, HIBREED Tax v (FH) + wBEIIEEE (km)) 72 - 72354, w=1 DA Ta X+ 1 FHDH]
B TEENEERE 1km ORENE) % FEMHMHEIC, w=10 DA Ta X b 10 FHOHE ¢ TFBEEERE 1km O
W REMEEICEZ TR kb 2T, SRR 2 HERERRICE 2 2558130 5 2 &5
KHAEET20ERDHD, REIGUCESRLEHLET.

3.8.15 d—JL/\wv VB

=Ny 7 3R GETREASEMIINCIE T 2 — RO Z e T, -V RELORER WG
b, RELAIEOEHZHIET 2 A TEET.

DEPREED I —HFIE

PySIMPLE T30 HBREEDEILZHIET 22—y ZBBERET 2 Z A TE LY. 21— Problem
AVARYADRAY v R setCallback D5 mip_terminate 122 —HDEHFE LB (a—y 78
B) 2ETYr, ZoOBBDORREEDOGFEANTHIHINET.

=Ny ZEIE—o D518 E L D, bool BERTEERELE Y. UNEZZ—FRERT 2a—L
Ny ZEBOBEBERTT.

def mip_terminate(solver: dict) -> bool:

True 2R3 ¥ HHREEZIFIL L, False iR T ekt L THEITINET. a—iy ZEBD5EITIE,
AREEDME O H XN =R OB LETE O BRI ERITHEM I N TWET. DINIE, 518UCiE-TL 3
BEANOE I TV 2 ol bE A ER—E T3
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F*— NE

ElapsedTime A5 308 PR [

RelativeGap v v 7
AbsoluteGap ERSE S g

Objective H A BE £ E
SolutionCount FATATREMRDEL
TotalMemory XEVHER (MiB)
MemoryAuvailable FIFAIREX £ V & (MiB)
PartialProblemCount | #{73FIREDE (/ — F0)

MUTRika—in~y 7B oERETcF.

def func(solver):
# FATRIREMR DAY 1 MU EICi - 7= S REEEEIET 5
if solver['SolutionCount'] >= 1:
return True
return False

LFECER L 72 FA%K func % Problem £ > A X > X problem IZEEL ETF.

problem.setCallback(mip_terminate=func)

DR CiMEILSRF2REE S, RB(LAIROBEFRE H A LX< A AL THALTVWET.

def func(solver):
print(solver['Objective'], solver['RelativeGap'], solver['AbsoluteGap'])
return False

a— Ny 7B TEIELESE, AT — X AF%ES NUOPT 31 H 5\ & NUOPT 32 CTHRBE{LEIELKT L
F3. Hlz1E, AT —XZAFESH NUOPT 31 DHFERU T XS IcHhanxd.

[Result]
STATUS NON_OPTIMAL

ERROR_TYPE (NUOPT 31) B&B terminated by user (with feas.sol.).

REFEEHIETY.
o EATH[EEMDE SN T WG E, AbsoluteGap / RelativeGap (& +inf DEIZHZ > TWE T,

o FEITAREMENE SN T VR WIEE, Objective IR ALEIEDIGE -inf, H/IMLBIEDEE +inf @
fEHICH > TWET.

o B LETEIEIR DA, MemoryAvailable & Windows iRD AERT .
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F4E YT

PySIMPLE (344 2 @b OB Z R L TV E T

41 Fa—hrU7I)

Fa— b TANTHRo7ETV—ETT. BARNLHER Fa—FU7IL 2 ZHEE 2S00,

sample.tutorial.oill(**kwds: Any) — None

HH I (HRIBE%L - 228 - 1)

sample. tutorial.oil2 (**kwds: Any) — None

{HH A (220

sample.tutorial.oil3 (**kwds: Any) — None
R (- )

sample.tutorial.oil4 (**kwds: Any) — None

THHHE &Y - BT

sample.tutorial.oil5 (**kwds: Any) — None

HHHRFE (F0)
sample.tutorial.oil6 (**kwds: Any) — None
JH FHITAIRE CREERASRN)
sample.tutorial.oil7 (**kwds: Any) — None

T T (SR B

4.2 Houd

ROBIRD[E % PySIMPLE Tt L TAFL & 5.

93
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5]3 7

I~
o0
w
|—'i

41119 o
8 719

By i3 xX3o7ay Z7IZXKYI6N729 X 9 DIEAFEORMIIRZ{EZT L 512 1~9 FTOHTFE A
NANZILTT.

¢ ZBNTWVWE T RIC 1~9 DVWTNHrDEFEANS

o BMEEMEDOEINC 1 DT DOAS

o BEIIMDEITICLI DT OAD

o BEFKIRCTHENZ3 X 3D Ty ZJNIZ1 DFDOA3
o WIS RT3

BIMOZEIE, B RIZOWT, &R TAS] HLAE TALRWV] L WHIRERZRFTEZ230 kD
FT. 2T, ABBAIRL, ASRVEEIR0 BB KO BB M ay o EHALET. X 1259
, RRARELD A, D) 2BETD 09 B h T,

O ELEFHOFFNIEDIIICRTIENTESTL & 9h. FHIICOVWTHTOEZL .
ZZVTWVBIRIC1I~ ODWTNHDOHRFEEAND

Il

<2 (L) ZHICEZ DL, ZTOFAWKIE 1 25 9 OWTALOEPADET. SVRX 3L,
Ty Lo 1) PIBBESIE 1 DM 1 Lo TWS, Thbb, ChOERTELT 1IIRDL
EZHZEYWTEET.

Ty(1,0) + 22,0, F oo+ o) =1

I ZEHveVal ={1,.,9} &Y ZHWTERBT L2 RD LS 7.

Z Ly, (1,1) = 1

veVal
Z DHIFIAE < R (1,e) THRILL TWB DT, 1 2HDHIFIE r € Row = {1,..,9},c € Col = {1,..,9} ZH
WTRD X S I TcEE T

Z Ty, (re) = 1, Vr € Row,c € Col
veVal
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BEIIHDOBHIC1 DTDAB

1 13EZICEZTAEL LS. H1E1FEHODWTOIZADET. 1FHIX (1,1),.,0,1) D~
APBEWoTWEDT, TDHI3EH 5812081k ET.

CHIRDESICERBT e NTEET.

11,1 +T1,2,1) -+ 201 =1
Thbb,

Z T1,(r1) = 1

r€Row
YiDET. INEEEOE Y EEEDH cIiZOoVWTERZEZ L, ROLD B TEFT.

Z To,(re) =1, Vv €Val,ce€ Col

re€Row
ZEIIEDORITIC1I DT DOAD
FDr ZERICRDESIICRHTE N TEET.

Z To,(re) =1, Vv € Val,7 € Row
ceCol

REIZAETHEZENE3IX3IDTOYIARICIDTEDOAS

2 €)
@ ® ®
7 ® )
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Bz, EH1AELEDTOY 7 QIRAZEWVWSHFNIRD LS ICEH T e A TEET.
11,1 21,02 T T3 T 2Ly o T 23,3 =1

Z X, Blockl={(1,1),.,(33)} LWHIEESEZHET 2 L,

Z T1,(r,c) = 1

(r,c)eBlockl
ERBITHIENTEET.

o 7y 712 OV THILHMNCEER T 212385 T I WVWTL & 5. #Efiix LT, Blocks={(Q®, (1,1)),
(@, 3,3), (@, (1,4), .., (@,(9,9)) LWHEEEHAET 3 &, LIZEDOHIKII,

Z T1,(r,c) = 1

(o)
(1,r,c)eBlocks

CRETEFT. EEDME v EEEDTH v 7 n € Blocks(0)={®, .., @} ITDOWTEZ 3 L,
> Ty (rey =1, Yv € Val,n € Blocks(0)
(n,r,c()gjs);z()cks
YR TE X, Z 2T Blocks(0) lZ=XTHES Blocks D—XtHEZE L 7.
) ESU e

FIEMESR & Init = {(5,1,1), (6,2,1), ..,(9,9,9)} ZHET 2 &, ROXSICKHTLIENTEET.
Ty (re) =1, (v,7,¢) € Init

Mloz ez, NALSEMRIZLATDO L5124 D 7.

S8

Val ={1,..,9} Sy

Row ={1,..,9} (RE 3=

Col ={1,..,9} IS
Blocks = {(1,1,1),..,(1,3,3),(2,1,4), .., (9,9,9)} A4
Init = {(5,1,1),(6,2,1),..,(9,9,9)} WIFAMESE &

0 — 1 BHEK

Turc fHEv <R (r,c) ITABEE 1, ALBRVEEZ0ZEIEH
ik

> veval Tome =1, Vr € Row,c € Col B RAZIFVThrOfEZ AL b

> rerow Lome =1, Vv e Val,ce Col BEXHEDEHNIZ1 DT DOAD

Y eecor Tome =1, Vv e Val,r € Row HMEIMOEITIC1 DT DOAD

Z (r,c) Ty,r,c = 1, YweVal,ne BlOCkS(O) FZMEX3x3DTrYy ZHIZ1DFTDOAD
(n,r,c)eBlocks

Tyre=1, (v,r,c)€ Init P A Al

ZN% PySIMPLE Tt 35 &, XD X SITRD £,
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from pysimple import Problem, Set, Element, BinaryVariable, Sum, Parameter

Vals = Rows = Cols = Set(value=range(l, 10))
Element (set=Vals)

\%

r

Element (set=Rows)

¢ = Element(set=Cols)

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

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, 1, 2),.
@, 3, 2), 6, 7, 2), (@, 3, 3, (1, 2, 4, 8, 5, 4, 4, 8, 4, (7, 1, 5, O, 2,
5), (6, 4, 5, (2, 6, 5, (1, 8, 5), (8, 9, 5, (G, 2, 6), (3, 5, 6), (9, 8, 6), (2,.
~7, 7), (6, 3, 8, (8, 7,8, (7,9, 8, 3, 4 9D, (1, 5, 9, G, 6, 9, G, 8, 9N,.
=09, 9, DD

init = Element(set=Init)

prob = Problem(name="' %Ji1")
X = BinaryVariable(index=(v,r,c)) # {H v 2% (r,c) ICA DM

prob += Sum(x[v,r,c], v) == 1 # B 2213V OfE
prob += Sum(x[v,r,c], r) == # FEIZBF DWW T

prob += Sum(x[v,r,c], ¢) == 1 # BEZBHITOWT A

prob += Sum(x[v,b(1,2)]1, b(1,2)) == 1 # #HFE Ty 70T
prob += x[init] == # WIS

print(prob)

prob.solve()

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 3B D T — TN EEE L THNTE272DDRD X 5 2K TT.

def showsudoku(Rows: Set, Cols: Set, Vals: Set, table: dict) -> None:
from sys import stdout

for r, in Rows:
if r in (1, 4, 7):
stdout.write("+------- Fm————— Fm————— +\n")
for c, in Cols:

RDR—=J1ZHK )
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BIDR— T 5 DR X)

for v, in Vals:
if table[v,r,c] == 1:
break

else:
v='
if ¢ in (1, 4, 7):
stdout.write("| ")
stdout.write(str(v) + " ")

stdout.write("|\n")

stdout.write("+------- o e

ETNAEETSED L, REIRRD XS BHA3/( 60, BMESEITITHDE Zennhrd £,

+-————— - +-—————- +
| 53 | I I
| 6 | 195 | I
| 98| | 6 |
+-—————- +-m————— == +
I | 6 | 3
I | 8 3| I
I 2 6 |
+—————- +-—————- t-—————- +
| 6 | | 28 |
I | 419 | 5 |
I [ 8 | 79|
+-—————- +-—————- Fo—————- +
+-————— - +-————— +

| 6 |1 | 8 |
I 8134215 I
fomm - fommm - fommmm - +
| 5 | 611 423 |
| 4 2 | 53 | 9 |
7131924 | 6 |
fomm - fommm oo fomm - +
| 96 1] 53 | 2 8 4 |
| 7141 | 6 |
| 3451 238 | 79 |
fomm - fomm - Fommmm - +

ZDEF V% PySIMPLE Cililb 5 2720 DAL ¥ b2 WL DR LET.

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

—range(9)1)

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

RDR—J12Hi L)
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HIDR=I D 5 DHEE)

prob += Sum(x[v,b(1,2)], b(1,2)) == 1 # &HFHET 0y 7 DVFin

ZIZTIEET, =#A Blocks ZE L TWEF. print(Blocks) #33 ¢, L OBEENLHE e
HRETEZET. b 3=MADTED 1 2R TIFRFETT. 7oy 270fli Y () Tyre=1TIX

(n,r,c)eBlocks

SHADES 2 DIV TOME L ZBENDHDET. THEIRDESCRRT L2 e N TEET
ST a2 =1, Y€ Val,b(0) € Blocks(0)

b(1,2)
beBlocks

TIZTHA2) BHRFEbD1IBZBHE 2HFEH OBE D) R LET.
FIRRICHIHASE S = HEZEZ TRD XD ICRHELET.

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

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

Z D TIERBBICESA - 2HERR2HERLTVWET. ZHAT 2D HELEVWES I k[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)

COEFTREID T — 7N 2B L THAI LTV T, showsudoku X F —23 (1,1,1), .., (9,9,9), fEAS 0
M1 THEHELZZITIAEKTT.

inittable Tl £ 3, dict.fromkeys(Init, 1) TEEP HHFRXEHL L TVET. ZOFEFTRESEEITELT
W3 DT, EFFD (v,r,c) D Parameter 12 value ¥ LTS Z & THHOEEZ/ENR L TWEF. Parameter

X value TEXNZETEZFDEE, ZHLINIEE 0 L TEHERERTS72DTT. %72, resulttable
TIIRFEREOZEBOEZFHFEIC dump LTVET.

sample.sudoku. showsudoku(Rows: pysimple.element.Set, Cols: pysimple.eclement.Set, Vals:
pysimple.element.Set, table: dict) — None

sample. sudoku.sudoku(**kwds: Any) — None

RO
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https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
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4.3 BlESE

C++SIMPLE fi|#% 1235 L72E 71 ®D PySIMPLE 12 X 2 RELZFRML TWVWE 7.

C++SIMPLE {fl| £ Z REFE K 72 &\,

sample.reidaishu.p2010_mixture (**kwds: Any) — None
A&

sample.reidaishu.p2020_transport2 (**kwds: Any) — None

i K [
sample.reidaishu.p2030_multiplan2 (**kwds: Any) — None
2 IRl e ]
sample.reidaishu.p2040_DEA(**kwds: Any) — None
kgL (DEA) E7 1
sample.reidaishu.p2050_knapsack2 (**kwds: Any) — None
Fv Iy JRE
sample.reidaishu.p2060_cover2 (**kwds: Any) — None
EEPENE
sample.reidaishu.p2070_maxflow2 (**kwds: Any) — None
R E
sample.reidaishu.p2071_maxflow3 (**kwds: Any) — None
TATREE (Matrix)
sample.reidaishu.p2072_mincut (**kwds: Any) — None
BNy b
sample.reidaishu.p2080_mincost2 (**kwds: Any) — None
/N
sample.reidaishu.p2090_multiflow2 (**kwds: Any) — None
% AR
sample.reidaishu.p2100_median2 (**kwds: Any) — None
p AT 47 VH#E
sample.reidaishu.p2110_center2 (**kwds: Any) — None
p ¥ & —[H#E

sample.reidaishu.p2120_TSP2 (**kwds: Any) — None
WEE — L 2~ >R

BAKH 75

sample.reidaishu.p2132_fieldassign2 (method: pysimple.options.Options.Method = Method. AUTO,

**kwds: Any) — None

B 72~ A D EY RS
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https://www.msi.co.jp/solution/nuopt/docs/examples/html/01-00-00.html
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
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sample.reidaishu.p2132_fieldassign3 (method: pysimple.options.Options.Method = Method. WCSP,

**kwds: Any) — None
B 70~ A D EH L & (wesp)

sample.reidaishu.p2133_jobassign3 (method: pysimple.options.Options.Method = Method. AUTO,

**kwds: Any) — None
(e

sample.reidaishu.p2133_jobassign4 (method: pysimple.options.Options.Method = Method. WCSP,

*tkwds: Any) — None

EEEEI Y RIRE (wesp)

sample.reidaishu.p2140_QAP (**kwds: Any) — None
ZREIS A

sample.reidaishu.p2150_FPP (**kwds: Any) — None
i = I

sample.reidaishu.p2160_leastsquare2 (**kwds: Any) — None
/NS

sample.reidaishu.p2170_portfoliol (**kwds: Any) — None
R— b+ 7+ VA i liE

sample.reidaishu.p2230_maxcut2 (**kwds: Any) — None

BEIZATH (KA v )

sample.reidaishu.p2260_pseudoinverse (**kwds: Any) — None

bh—7 « Ry — X175

UFROa<wy F2FETTA23L FROTRTOMENR YA LY P E— FTETINET.

$ python -m pysimple.sample

UTRDa<wy REFTTE2LFa— M) 7LD ITXRTOMENETEINET.

$ python -m pysimple.sample.tutorial

MEZ L IZFITTHILdTEET.

$ python -m pysimple.sample.tutorial oil7

Uroa<y F2ETT L L BIOMENETINET.

$ python -m pysimple.sample.sudoku

MEZ L ICFITTHILdTEFT.

$ python -m pysimple.sample.sudoku sudoku

UTFDa<wy FEEITT2 eHELEDO IR TOMENETINET.

4.3. HIEE
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https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/constants.html#None
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$ python -m pysimple.sample.reidaishu

MEILIFEITTZZHTEET.

$ python -m pysimple.sample.reidaishu p2010_mixture

102 BAEHUTL
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BTS5E APIRF*aXxX> bk

PySIMPLE ® API F¥ 2 X~ FT¥.

51 V52X

AVRASIZEABREAINTVSEZ 5 RE, TRTOFEEF—7— Pl LTRRHX 7
FUER D FRA. BROSIEER-E25E, ¥—TV— F5lHOIERIEETT.

A VAR ABCEREINTOVAEEICOWTIZ EE 28RB LTI,

511 &8

class pysimple.Set(name: str | None=None, value: Iterable, dim: int | None=None)

N—RX7 7 X: collections.abc.Set[tuple[Union[int, float, str],...]], pysimple.util.Named

BERT IV IATT. Set ZTRUEFZFR>TVET. A 7227 POERRIIMEZLETE Z

Jd‘h.
INT A=A
 name (str) -- B LG EEHETEXONET. A7V 27 P DERRKRICE
TZ%7.
« value (iterable) - 4 75 7»7‘;%7 V7 bPEREBELET. ERTLOLER
tuple DHZ 52 3. A LIGEIIHEEMER SN ET.
e dim (positive integer)-- M TEXEF. BRILOEESEIEK T 2155 1XHR
FNCIEET 2B H D F7.
st

e TypeError -- {} keyword argument 'dim' must be positive integer ({} given)
* TypeError -- {} object is not iterable

¢ ValueError -- dimension mismatch

e ValueError -- empty data: {}

e ValueError -- illegal type data: {}


https://docs.python.org/3/library/collections.abc.html#collections.abc.Set
https://docs.python.org/3/library/stdtypes.html#tuple
https://docs.python.org/3/library/typing.html#typing.Union
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/functions.html#float
https://docs.python.org/3/library/stdtypes.html#str
https://docs.python.org/3/library/stdtypes.html#str
https://docs.python.org/3/library/exceptions.html#TypeError
https://docs.python.org/3/library/exceptions.html#TypeError
https://docs.python.org/3/library/exceptions.html#ValueError
https://docs.python.org/3/library/exceptions.html#ValueError
https://docs.python.org/3/library/exceptions.html#ValueError
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BT

>>> Set(value=[1,2], name="'I")
Set(name="'I", 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)D)
Set(dim=2, value=[(1, 3), (1, 4, (2, 3D
>>> Set()

Set(Q)

>>> Set(dim=2)

Set(dim=2)

__call__(*slc: int) — Set
BRILEG LI-REEZRLET.

INT X—4A *slc(non-negative integers)-- §1853 2 0TCDF|ITT (04AED). 1D
Y ERETT.

RODEDE Ser
kS
* 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

o7

>>> I = Set(value=[(1,3), (1,4), (2,3)], name="1")

>>> I(0)
Set(name="I(0)"', value=[1, 2])
>>> I(1)
Set(name="I(1)"', value=[3, 4])
>>> 1(2)

IndexError: slice index out of range

>>> I(1, 0, 1)

Set(name='I(1,0,1)', dim=3, value=[(3, 1, 3), (4, 1, 4), (3, 2, 3D
>>> 10

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

__contains__(key: Any) — bool
key DERICEEN TSI ERLET.

104 EE5EAPI FFaxX>rh


https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/exceptions.html#TypeError
https://docs.python.org/3/library/exceptions.html#TypeError
https://docs.python.org/3/library/exceptions.html#IndexError
https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/functions.html#bool
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INT X—2A key (data-type) --

REDEDE! bool

AFMR: Element D55, £HWXEENIHDEZRE L -0 EEEBHEETFEZHWTZX 0.

BE:

pysimple.__lt__, pysimple.__gt__

Yo7

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

>>> 0 in I

False

>>>1in I

True

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

>>> i in I

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

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

True

>>> (2,4) in J

False

__getitem__(key: int | ‘element-like" | slice) — DType | Key | Set | Parameter
Set D key ZHDERZIRL ET. key KIFEKRPATA RBIEETEET.

INT X—%A key (int or element-1ike or slice) --

RDE key 2% int DAL Set DEFR%, element-like DA Parameter % slice D
BEE Set IBL 9.

RDIEDE data-type or Parameter or Set
Hs
e IndexError -- Set index out of range
* TypeError -- Set indices must be integers, not {}
e TypeError -- cannot apply {} to multidimensional Set
BE:

pysimple.Set.next, pysimple.Set.prev, pysimple.Set.index

51. 32X 105
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o7

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

>>> S[-3]

IndexError: Set index out of range

>>> S[-2]

X

>>> S[-1]

y

>>> S[0]

X

>>> S[1]

y

>>> S[2]

IndexError: Set index out of range

>>> S['foo']

TypeError: Set indices must be integers, not str
>>> 1 = Element(value=[-2, 1], name="i")

>>> S[1i]

S[i][-2]="X"

S[i][1]="Y"

>>> I = Set(value=range(5), name='I1")

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

', value=[0, 1, 2, 3, 41)

__iter__() — collections.abc.Iterator[tuple[Union[int, float, str], ...]]

iter(self) 218 L ¥ 7.

REDEDE! iterator

Yo7

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

(1, 3)

RDR—=J1ZHK )
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https://docs.python.org/3/library/collections.abc.html#collections.abc.Iterator
https://docs.python.org/3/library/stdtypes.html#tuple
https://docs.python.org/3/library/typing.html#typing.Union
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/functions.html#float
https://docs.python.org/3/library/stdtypes.html#str
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(BIDR—T 5 D x)

a1, 4
2, 3)

ER: ZOTIcEDb ST, HIZFEICX I LTRENS Z L ICHEEL T X,

__len__ (O —int

HWEBERLET.
ROEDE int

index (key: Any) — Unionl[int, pysimple.parameter.Parameter)

key 25 Set DIFRHDERTH 20 %R LET.
INT A=A key (data-type or element-1ike) --

BRDI{E key 7’ data-type D¥E1E int %, element-like D5 1E Parameter % 3K L
7.

BRDMEDE int or Parameter
4 ValueError -- {} is notin {}
BE:

pysimple.Set.__getitem__, pysimple.Set.next, pysimple.Set.prev

Ho7I

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

0

>>> S.index('Y")

1

>>> S.index('Z")

ValueError: Z is not in Set

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

S.index(s)['X']=0
S.index(s)['Y']=1

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

ValueError: Z is not in Set

next (key: DType | Key | ‘element-like ) — DType | Key | Parameter
Set IZBIF % key DRDOEZRZIRLET.

INT X—4 key (data-type or element-1ike) --
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BRDI{E key 7’ data-type DA Set DEFR%, element-like DI Parameter
ZRLET.

BOEDE data-type or Parameter
s
e KeyError --
e IndexError -- Set index out of range
* TypeError -- cannot apply {} to multidimensional Set
BE:

pysimple.Set.__getitem__, pysimple.Set.prev, pysimple.Set.index

Yo7

>>> XYZ = Set(value='XYZ', name='XYZ')
>>> XYZ.next('X")

ry

>>> XYZ.next('Y")

17

>>> XYZ.next('Z")

IndexError: Set index out of range

>>> XYZ.next('W")

KeyError: 'W'

>>> xy = Element(value="XY', name="xy')
>>> XYZ.next(xy)

XYZ.next(xy)['X']="Y"
XYZ.next(xy)['Y']="Z"

>>> yz = Element(value='YZ', name="yz')
>>> XYZ.next(yz)

IndexError: Set index out of range

prev(key: DType | Key | ‘element-like ) — DType | Key | Parameter
Set IZBIF % key DRIOBEZRZIEL 7.

INT A—A key (data-type or element-1ike) --

BRDI{E key 7’ data-type DA Set DEER%, element-like D¥FHE I Parameter
ZRLET.

BEBDEDE! data-type or Parameter
4
e KeyError --

e IndexError -- Set index out of range

108 EE5EAPI FFaxX>rh


https://docs.python.org/3/library/exceptions.html#KeyError
https://docs.python.org/3/library/exceptions.html#IndexError
https://docs.python.org/3/library/exceptions.html#TypeError
https://docs.python.org/3/library/exceptions.html#KeyError
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e TypeError -- cannot apply {} to multidimensional Set
5.

pysimple.Set.__getitem__, pysimple.Set.next, pysimple.Set.index

o7

>>> XYZ = Set(value='XYZ', name='XYZ")
>>> XYZ.prev('Z')

y

>>> XYZ.prev('Y")

X

>>> 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)['Z']="Y"

>>> xy = Element(value='YXY', name='xy')
>>> XYZ.prev(xy)

IndexError: Set index out of range

N—a v 1.1.0 TEI: __getitem__ () T slice DBMFEHAAIEEICZZ D T L 7=,

5.1.2 HKF

class pysimple.Element (name: str | None = None, set: Set | None = None, value: Iterable | None = None,

dim: int | None = None)
NFERT IV IRATT.

EELRTEMNIMITET. BEEOERFERGZZ2ZITEET. set F—7— F ¥ value ¥—
V—ROWITIh—FZIEETAXELRD D FT. BEREPHRT 258 set BEZSHRL TS
X\,

INT A=A

* name (str) -- A L HERIEHHFTEZAONET. A7 =7 FOAERIKRICE
TEEY.

* set (Set) - XL TREATT. value F—V—FeHATEETHEA.

 value (iterable) -- Set D value ¥ —V — K2R UTY. set ¥F—V— K HHT
XFEHA.

51. 32X 109


https://docs.python.org/3/library/exceptions.html#TypeError
https://docs.python.org/3/library/stdtypes.html#str
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/functions.html#int
https://docs.python.org/3/library/constants.html#None
https://docs.python.org/3/library/stdtypes.html#str

PySIMPLE Documentation, 'J1)—X 1.5.1

e dim (positive integer)-- BMTEFF. ZBRILOEDRF R EN T 25513
RHNCIEE T 2R ELRH D 7.

f514% TypeError -- Element can only take either keyword argument 'set' or 'value' (no or both

keyword arguments given)

o7

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

>>> i = Element(set=I, name='1i")

>>> i.set

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

>>> j = Element(value=[1,2], name="'j")
>>> j.set

Set(name="'j.set', value=[1, 2])

__call__(*slc: int) — ElementSlice
BICEFE LR TEERLET.

INT X —A *slc(non-negative integers)-- 3 2 XICDFTT (04AED). 1D
Y ERETT.

BEDEDE! ElementSlice
B
» TypeError -- slice of {} takes at least 1 argument (0 given)

¢ IndexError -- slice index out of range

o7

>>> i = Element(value=[(1,3), (1,4), (2,3)], name='1i")

>>> 1(0).set

Set(name="i.set(®)', value=[1, 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, value=[(3, 1, 3), (4, 1, 4), (3, 2, 3]
>>> 1)

TypeError: slice of 'Element' takes at least 1 argument (O given)

property name: str
name BHTT. EIIXXTFHORAICIDEETE LT,
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property set
MnS 2EEEZRTEETT.

class pysimple.element.ElementSlice

Element D A7 4 2 L THERENE 7 T ATT.

ElementSlice 27 7 A& __call__ () D32\ Z e DIANE, 1FIX Element £ [R LT . ElementSlice 7 7
ADAYADT 7 RIIRHASNELEA.

class pysimple.condition.Cond

Condition BB ¥ OSMHHFIC L o TERENSE 75X TT. Cond 7V 7 MIFRFD K S Iff
HI2ZenTEET.

o7

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name='ij")
>>> 1j(1) =4

GEj)!=4[1j(1)] in [3]

>>> Condition(ij, ij(1)!=4)

(ij, @Aj!'=4))[ij]l in [(1, 3D, (2, 3)]

>>> (1j(@)!1=2) & (1j(1)!=4)

(@) 1=2)&(1j (1) !=4))[ij(0®),ij(1] in [(1, 3)]

>>> i = Element(value=[1,2,3,4], name="1i")

>>> 1 < [2,4,6,8]

(i<[2, 4, 6, 8])[i] in [2, 4]

BE:
pysimple.Condition

Cond 77 RADAYAMT 7 RINHINFEA.

5.1.3 &

class pysimple.Parameter (name: str=None, index: Set | ‘element-like " | tuple | None=None, value:
data-type | dict=0)

ERERT I IRATT.
INT A=A

e name (str) -- B L72SGEEHIBTEZAONET. A7V 27 FOERRICER
TX%7.

« index (Set or element-Iike or tuple of them) -- Parameter DERF. Hlg L7255,
NFEBRLDOER 2D FT.
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* value (data-type or dict) -- Parameter DfH. data-type DHFE, TNTOERKEIC
STLUTHUEMNEHAXINET. dict DG, BEIN-BERZOMEIEHINE T,
F 72 POERRICEETEET.

54 KeyError -- extra key {} in value of Parameter

o7

>>> i

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

>>> a

a[1]=0

a[2]=0

>>> b = Parameter(index=i, value=1, name='b')
>>> b

b[1]=1

b[2]=1

>>> ¢ = Parameter(index=i, value={2: 2}, name='c')
>>> ¢

c[1]=0

c[2]=2

>>> j = Element(value=[3,4], name="j")
>>> d = Parameter(index=(i,j), name='d"')
>>> d

d[1,3]1=0

d[1,4]1=0

d[2,3]=0

d[2,4]=0

>>> e = Parameter(value=1, name='e')

>>> e

e=1

__abs__() — None

Fabs(obj: funcable-type) -> Num | Parameter
INT X—4A obj (funcable-type) --

BRD1{E obj A data-type DH5E1E math.fabs(obj) DFEHR%E, ZH LI DIGE X math. fabs
% BRI U 72 Parameter %3R3,

BRD{EDE! number or Parameter

__bool__( — bool

BEAA(HE bool(self) #IE L 3. index 72 L DA, value DEBEZIR L EF. index H H DIFH,
TypeError VA TN E 5.
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o7

>>> a = Parameter(value=3)
>>> bool(a)

True

>>> b = Parameter()

>>> bool (b)

False

>>> i = Element(value=[1,2])
>>> ¢ = Parameter(index=i)
>>> bool(c)

TypeError: unsupported cast type(s) for bool: 'Parameter'

__ceil__ (O — None

Ceil(obj: funcable-type) -> Num | Parameter
INT X—2A obj (funcable-type) --

R D1l obj » data-type D1 math.ceil(obj) DIER %, ZH LA DYE X math.ceil
A ERICHEM L /2 Parameter &3R5,

BRDMEDE! number or Parameter

__contains__ (key: Any) — bool
key BF¥F—IZEENTVWEIDEZRLET.

EDEDE! bool

__float__() — float

ZEI NN D2 float(self) IR L ¥ 5. index 72 L DI5GE, value DFH/NUMEZR L ¥ 7.

index ® b DIGE, TypeError 2SEHINE T.

o7

>>> a = Parameter(value=3)
>>> float(a)

3.0

>>> b = Parameter()

>>> float(b)

0.0

>>> i = Element(value=[1,2])
>>> ¢ = Parameter(index=i)
>>> float(c)

TypeError: unsupported cast type(s) for float: 'Parameter’

__floor__() — None

Floor(obj: funcable-type) -> Num | Parameter

5.1.

932
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INT A=A obj (funcable-type) --

R D{# obj A data-type DA math.floor(obj) DFEERZE , Z LD A X math.floor
BRI A L /- Parameter #31R 5.

BEDEDE! number or Parameter

__format__(spec: str) — str

I U 72 SCFHIFR B format(self, spec) 23R L £3. index 72 L DA, value % spec DERITEE
B L7 FH %R L ET. index D DE, TypeError BSEHI XN E 7.

Yo7

>>> a = Parameter(value=3.14, name='a')

>>> x = Variable(init=2.72, name='x")

>>> f'{a} {a:.1f} {x.val x.val:.1f}'

'a=3.14 a=3.1 x.val=2.72 x.val=2.7'

>>> format(a, '.1f'), format(x.val, '.1f')

('a=3.1', 'x.val=2.7")

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

>>> b = Parameter(index=i, value=3.14, name='b")

>>> f£'{b[i]}"'

TypeError: unsupported cast type(s) for format: 'Parameter’

__getitem__(key: funcable-type | tuple[funcable-type, ...]) — DType | Parameter
key (2R U 72 RF D Parameter Z3R L ¥ 3.

INT X—2A key (funcable-type or tuple of them) --

RD#E key 233 XT data-type DFH, data-type ®IRL FF. ZHLDES,
Parameter #i1R L ¥ 5.

RBOEDE data-type or Parameter

FI5
 KeyError -- key 23 F —IZFE LR WIGH

* KeyError -- '{}' takes {} dimension index ({} given)

o7

>>> 1

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

>>> j = Element(value=[3, 4], name='j")

>>> a = Parameter(index=(i,j), name='a'); al[i,j] = i+j
>>> ali,jl

a[l,3]=4

RDR—=J12Fi L)
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(BIDR—T 5 D x)

al1,4]1=5

al[2,3]=5

al[2,4]=6

>>> al[i,3]
al[1,3]=4

al[2,3]=5

>>> a[2,3]

5

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name="'ij")
>>> alij]

al[1,3]=4

a[l,4]=5

a[2,3]=5

>>> a[l,5]
KeyError: 'a[l,5]'
>>> b = Parameter(index=j, value={3: 4, 4: 3}, name='b')
>>> al[i, b[jl]
a[i,b[j11[1,3]1=5
ali,b[j1]1[1,4]=4
ali,b[j11[2,3]1=6
a[i,b[j11[2,41=5

B2E:
pysimple.Parameter.get

__int__ (O —int

RN DA int(self) ZIR L FT. index 72 L DEHE, value DEFMEZIR L T . index HH D
%4, TypeBrror BPiEHINE .

Yo7

>>> a = Parameter(value=3)
>>> int(a)

>>> b = Parameter()

>>> int(b)

0

>>> i = Element(value=[1,2])
>>> ¢ = Parameter(index=i)
>>> int(c)

TypeError: unsupported cast type(s) for int: 'Parameter'

__iter__() — collections.abc.Iterator[tuple[Union[int, float, str], ...]]

iter(self) Zi R L £7.
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EDEDE! iterator

vl

>>> 1 = Element(value=[1,2])
>>> a = Parameter(index=i)
>>> for _i in a:
print(_1i)
1)
2,)
>>> ij = Element(value=[(1,3), (1,4), (2,3)1)
>>> b = Parameter(index=ij)
>>> for _ij in b:

print(_ij)
(1, 3
(1, 4
2, 3

AR OTICED ST, HIZEICZ L LTRENS Z EIHEE LT &,

__len__(O —int
F—DHEEHERLET.

REDOEDE int

__round__ (ndigits: Optional[int] = None) — Parameter
B /NG % ndigits HTICALDTMEZIR L F 3. ndigits DEME X N25E, ROITWVEREZIREL
7.

NS A=A ndigits (int) -- /NI 2 ALD AHIETT. 0 RERDIGE, BEEL L 2
D%EJ.

BDMEDE! Parameter

vl

>>> 1 = Element(value=[1, 2, 3], name='i"')

>>> a = Parameter(index=i, value={1: 1, 2: 2.0000, 3: 3.1415}, name='a')
>>> a

al[1]=1

af2]=2.0

a[3]=3.1415

RDR—=J1ZHK )
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(BIDR—T 5 D x)

>>> round(al[i])
round(a[i])[1]=1
round(al[i])[2]=2
round(a[i])[3]=3

>>> round(a[i], 0)
round(a[i], ®)[1]=1
round(al[i], 0)[2]=2.0
round(a[i], 0)[3]=3.0
>>> round(al[i], 2)
round(al[i], 2)[1]=1
round(ali], 2)[2]=2.0
round(al[i], 2)[3]1=3.14

__setitem__(key: funcable-type"| tuple[funcable-type, ...]) — None
key [CX G L 7fHEZ B L £7.

INT X—2A key (funcable-type or tuple of them) --

BN KeyError -- key 23 F —IZFE LR WGE

7

>>> 1 = Element(value=[1,2], name="'1i")
>>> j = Element(value=[3,4], name='j")
>>> a = Parameter(index=(i,j), name='a'")
>>> a[i,j]l =1

>>> a

a[l,3]=1

a[l,4]=1

al2,3]=1

a[2,4]=1

>>> af[i,3] = i*10

>>> a

al1,3]=10

a[l,4]=1

al[2,3]=20

al2,4]=1

>>> a[2,3] 100

>>> a

a[1,3]1=10

al[l,4]=1

a[2,3]=100

a[2,4]=1

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name='ij")

(RDR—1ZHi L)

51. 32X
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(BIDR—T 5 D x)

>>> a[ij] = 0

>>> a

al1,3]=0

all,4]1=0

al2,3]=0

al[2,4]=1

>>> a[l,5] =1
KeyError: 'a[l,5]'
>>> b = Parameter(index=j, value={3: 4, 4: 3}, name='b')
>>> al[i, b[j]] = i+j
>>> a

all,3]=5

a[l1,4]=4

a[2,3]=6

al2,4]=5

get (*key: funcable-type ) — DType | Parameter

key (RS U 723RF D Parameter 23R L 3. _ getitem__ ¥ B2 D key ICHIET 3 D70
581213 KeyError 23%1F 5130 2D £F. key DXL EZZGEEZ DR TEH D F
BA. 774V MEDIBEETETHICO 2D 7.

INT X—2A key (funcable-type or tuple of them) --

BRDME key 28T X T data-type D¥E, data-type ZIRL E 3. ZhADEE,
Parameter Z18 L ¥ 5.

BROEDE! data-type or Parameter

54 KeyError -- '{}' takes {} dimension index ({} given)

Yo7

>>> i = Element(value=[1, 2], name='i")
>>> j = Element(value=[3, 4], name='j")
>>> a = Parameter(index=(i,j), name='a'); al[i,j] = i+j
>>> a.get(i,j)

a.get(i,j)[1,3]=4

a.get(i,jd[1,4]=5

a.get(i,j)[2,3]1=5

a.get(i,j)[2,4]1=6

>>> a.get(i,4)

a.get(i,4)[1,4]=5

a.get(i,4)[2,4]1=6

>>> a.get(i,5)

a.get(i,5)[1,5]=0

RDR—=J12% <)
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(BIDR—T 5 D x)

a.get(i,5)[2,5]=0

>>> a.get(i+1,3)
.get((i+1)[i],j>[1,3]1=5
.get((i+1)[i],j)[1,4]=6
.get((i+1)[i],3)[2,3]1=0
.get((i+1)[i],3j)[2,4]=0

o))

SR <V 1]

BE:
pysimple.Parameter.__getitem_ _

items () — dict_items[Key, VT]
F—LEXRTOHNERLET.

keys() — dict_keys[Key, VT]
F—DHERLET.

property name: str
name BT, EIXXTFHORAICIDEETE LS.

values () — dict_values[Key, VT]

HEDHERL 5.
N— g v 1.3.0 TEI: __round__ () DEHBIEEICR D £ L7,
S5.0TEM: getO) DIRFEIR—FFT5 XKD E LA

N—=Tarl

class pysimple.table.Table
Nval R Y DEMEERT I I ATT.

Table 7 5 A% __getitem__(), get(), __setitem__() D72\ 2 LIANE, 1XIF Parameter LA L
T7.

Table 7 7 ZADA YA b7 7 ZRERFHAENEREA.

init, val, 1b, ub, dual, init, val, dual, violation 7° Table 77 7 AIZEZHE L ¥ 3.

514 Z#,

class pysimple.Variable(name: str=None, index: Set | ‘element-like " | tuple | None=None, type:
Literal[float, int, bin] | None=float, init: float | dict | None=0, lb: float | dict |
None=float("-inf'), ub: float | dict | None=float('inf’))

N—R 7 7 A: pysimple.util.Final, collections.abc.Collection[tuple[Union[int, float,
str], ...]], pysimple.util.Named

ERERT 7 I7RTY.
INSA—%&
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 name (str) - B L72GEEEETEZONET. A7V 27 FOERKRICER
TZ¥7.

+ index (Set or element-1ike or tuple of them) -- Variable DUNF. &g L7254, U
FRLUOERLIRD $7.

 type (float or int or bin) -- flAAABEED float, int, bin ZHEE L ET. £
NZAGHBIER, BEER, 0-1 BEZHZERL £, bin BMEEINLEGE,
HE)T 1b=0, ub=1 BPHREINET. A7V 27 FOERKICEETEET.

e init (data-type or dict) -- Variable DFJHE. data-type DE, TR TOEZE
WXL TRICEEH SN E T, dict DIGE, fHESNLEHROMEIEHSINE
T, ATV POERRICEFTEET.

« 1b (data-type or dict) -- Variable @ RFR{H.
* ub (data-type or dict) -- Variable ® | [R1H.
1P
» TypeError -- 'type' keyword only takes built-in function "float’, 'int' or 'bin’

e SimpleError -- infeasible bound of variable {} ( defined infeasible bound [{} <= * <=

{1

o7

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

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

>>> X

X:

x[1]

x[2]

>>> x.1init

x[1].init=0

x[2].init=0

>>> x.val

x[1].val=0

x[2].val=0

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

y[1].val=1

y[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")

RDR—=J1ZHK )
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(BIDR—T 5 D x)

>>> w.val

w[l,3].val=0

w[l,4].val=0

w[2,3].val=0

w[2,4].val=0

>>> u = Variable(name='u')
>>> u.val

u.val=0

BE.

pysimple.Variable.type, pysimple.Variable.init, pysimple.Variable.val, pysimple.
Variable.lb, pysimple.Variable.ub

__contains__ (key: Any) — bool
key BF¥F —IZEFENTVWEIDLZRLET.

EDEDE! bool

__getitem__(key: funcable-type | tuple[funcable-type, ...]) — Variable
key XS L 72 RNF D Variable iR L ¥ 3.

INT X—4 key (funcable-type or tuple of them) --
BDEDE Variable

9% KeyError -- key 3 F —ICIE(E LR WG

Yo7

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

>>> j = Element(value=[3, 4], name='j")

>>> x = Variable(index=(i,j), name='x"); x[i,j] = i+j
>>> x[i,j].val

x[1,3].val=4

x[1,4].val=5

x[2,3].val=5

x[2,4].val=6

>>> x[i,3].val

x[1,3].val=4

x[2,3].val=5

>>> x[2,3].val

5

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name="'ij")
>>> x[ij].val

x[1,3].val=4

x[1,4].val=5

RDR—=J1ZHK )
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(BIDR—T 5 D x)

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[jl].val

x[i,b[j11[1,3].val=5

x[i,b[j11[1,4].val=4

x[i,b[j11[2,3].val=6

x[i,b[j]11[2,4].val=5

BE:
pysimple.Variable.get

__iter__() — collections.abc.Iterator[tuple[Union[int, float, str], ...]]

iter(self) iR LU ¥ 3.

EDEDHE! iterator

Ho7I

>>> i = Element(value=[1,2])
>>> x = Variable(index=1i)
>>> for _i in x:

print(_i)
1)
(2,
>>> ij = Element(value=[(1,3), (1,4), (2,3)])
>>> y = Variable(index=ij)
>>> for _ij in y:

print(_ij)
1, 3
1, 4
2, 3

AR ZOTIcBO ST, HIFHIZA TN LTRENS ZEIRFERELTLEZ W,

__len__ () —int
F—DHEBEHERLET.

RDfEDE int
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__setitem__(key: funcable-type"| tuple[funcable-type, ...]) — None
key WIS L2EZZEHE L ET. fHlX val THERETZ X 7.

INT X—2A key (funcable-type or tuple of them) --

BN KeyError -- key 23F —ITIFE LR WEGE

vl

>>> 1 = Element(value=[1,2], name="'1i")
>>> j = Element(value=[3,4], name='j")
>>> x = Variable(index=(i,j), name='x")
>>> x[1,j] =1

>>> x.val

x[1,3].val=1

x[1,4].val=1

x[2,3].val=1

x[2,4].val=1

>>> x[i,3] = i*10

>>> x.val

x[1,3].val=10

x[1,4].val=1

x[2,3].val=20

x[2,4].val=1

>>> x[2,3] = 100

>>> x.val

x[1,3].val=10

x[1,4].val=1

x[2,3].val=100

x[2,4].val=1

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name="'ij")
>>> x[1j] = 0

>>> x.val

x[1,3].val=0

x[1,4].val=0

x[2,3].val=0

x[2,4].val=1

>>> x[1,5] =1

KeyError: 'x[1,5]'

>>> b = Parameter(index=j, value={3: 4, 4: 3}, name='b')
>>> x[1i, b[j]] = 1i+j

>>> x.val

x[1,3].val=5

x[1,4].val=4

x[2,3].val=6

x[2,4].val=5
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property dual

ZRORINERER R TBIETT. (ESRIEHCER ST, A7 227 MERIOMIE None
<.

fix() — None

ZR OB % BUEME val ICEE L £ 3. TRRIE b & FBRE ub ZBAEHE val ICRGET 2 D LRI LR
RTY. Ib/ub EEDFE T 25 EEKERFIZ SimpleError 231 F 6 % 3.

5%
pysimple.Variable.lb, pysimple.Variable.ub, pysimple.Variable.unfix

get(*key: funcable-type*) — Variable

key RS U 72 RNF D Variable iR L ¥3. __getitem__ £ &2 D key IZWET % b DKW
B1213 KeyError 3T 6030 272D 5. key DRIV ERZGEEEZDRHTEH D 8
Ao T7 AV MEDIERTETHICOLRD FT.

INT X—2A key (funcable-type or tuple of them) --
RBDEDE! Variable

54 KeyError -- '{}' takes {} dimension index ({} given)

o7

>>> i = Element(value=[1, 2], name='i")
>>> j = Element(value=[3, 4], name='j")
>>> x = Variable(index=(i,j), name="x"'); x[i,j] = i+j
>>> x.get(di,j)

x.get(i,j):

x.get(i,j)[1,3]

x.get(i,j)[1,4]

x.get(i,j)[2,3]

x.get(i,j)[2,4]

>>> x.get(i,4)

x.get(i,4):

x.get(i,4)[1,4]

x.get(i,4)[2,4]

>>> x.get(i,5)

x.get(i,5):

0

0

>>> x.get(i+1,3)

.get((A+1)[i],7):
.get((i+1)[i]1,3)[1,3]
.get((i+1)[i],3)[1,4]

>

>

>
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BE:
pysimple.Variable.__getitem__

property group
EROWEI N — TR RTBIETT. I — PR3 EORTOFITIEE L ET. BED wis
THA5E, BFIN—T1E wis TBIT3HY 7L e LTHREN, MOBERICHHINE
7. BERNCE, 73 ) RANTEERD HEE SN & HEE SR o TR
JTEDF|) RED Y TS (B 2) Mgt b o RanEs. flxX, T >r 7 ra—
FOEBxD iz G,k ICHDYETERE 1, £25TRVAES 0 2ERT2E8TH 2548,
x.group = 0 DFFEIC & D HRMREDO M LA FIAD F 3. KREMEIIME wis TOAEMTT

o7

>>> i = Element(value=[1,2], name="i")
>>> j = Element(value=[3,4], name='j")
>>> k = Element(value=[5,6], name="k")
>>> x = BinaryVariable(index=(i,j,k), name='x")
>>> x.group = 0

>>> X.group

@,

>>> x.group = 0, 2

>>> X.group

@, 2

property init

ZROMIHEZ RSB TS, EIZIL, EoA, KEERICERT SN E 3. RMBEFIZIZ val
EBHEOE, S —INKT.

Yo7

>>> p = Problem(silent=True)
>>> i = Element(value=[1,2])
>>> x = Variable(index=i, init=2, 1lb=1, name='x")
>>> x.init

x[1].init=2

x[2].init=2

>>> x[2] =3

>>> x.init

x[1].init=2

x[2].init=3

>>> p += Sum(x[i])

>>> p.solve()
<NuoptStatus.OPTIMAL: 1>

RDR—=J1ZHK )
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>>> x.init

x[1].init=2

x[2].init=3

>>> p.solve()
<NuoptStatus.OPTIMAL: 1>
>>> x.init
x[1].init=1.0000000002083331
x[2].init=1.0000000002083331

B2E:
pysimple.Variable.val

property 1b

ZROTREZRTBIETT. EEMILRICOAERENET. MIHHLRIC type=bin Z457E
T2L =0 BRESINET.

Yo7

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

>>> x.1b

x[1].1b=-inf

x[2].1b=-inf

>>> y = Variable(index=i, 1b=0, name='y')
>>> y.1lb

y[1].1b=0

y[2].1b=0

>>> z = BinaryVariable(index=i, name='z")
>>> z.1b

z[1].1b=0

z[2].1b=0

BE:
pysimple.Variable. type, pysimple.Variable.ub

property type

ZROMEZRITBIETS. HIIRARIDEETE XY, HAABED float, int, bin Z15
ELET. THEIGERAR, BRERK, 0-1 BEARZERL 7.
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o7

>>> x = Variable(Q)

>>> 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'>

BE:

pysimple.Variable.lb, pysimple.Variable.ub, pysimple.IntegerVariable, pysimple.

BinaryVariable

property ub

ZH o FREZRTEETT. EIEZHLRRIcoAaERINE 3. PIHILRIC type=bin Z5E
T2 L ub=l BRESNET.

Ho7IL

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

y[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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2%
pysimple.Variable. type, pysimple.Variable.lb

unfix() — None
Variable.fix THEE L7ZHOEEERL F7.

BE:
pysimple.Variable.fix

property val
ZROBEEZRTEMETT. EIOHIL, EORA, REBFRHCEHRFINET.

Yo7

>>> p = Problem(silent=True)
>>> i = Element(value=[1,2])
>>> x = Variable(index=i, init=2, 1lb=1, name='x")

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

>>> x[2] = 3
>>> x.val
x[1].val=2
x[2].val=3

>>> p += Sum(x[i])

>>> p.solve()
<NuoptStatus.OPTIMAL: 1>
>>> x.val
x[1].val=1.0000000002083331
x[2].val=1.0000000002083331

BE:

pysimple.Variable.init
N—= a3 ¥ 150 TEM: fix(),unfix() PBMEINE L.
N— a ¥ 1.50 TBI: get) PEBMENE L.

class pysimple.IntegerVariable(name: str=None, index: Set | ‘element-like | tuple | None=None, type:
Literal[float, int, bin] | None=float, init: float | dict | None=0, Ib: float |
dict | None=float('-inf'), ub: float | dict | None=float('inf’))

N—R 27 Z A: pysimple.expression.Variable

BRER xRS 7 Z A TF. Variable(type=int, ..) L5l T3 . type F—7—RiZHH FEA.
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INT A=A

* name (str) - B L L ERAHTERAONET. A7V 227 FOERRICEE
TEXT.

* index (Set or element-1ike or tuple of them) -- Variable DIRF. HME L7355, I
FRLOZERE DT,

 type (float or int or bin) -- fAAABEED float, int, bin ZHEEL EF. %
NZIGEGER, BHER, 0-1 BEEHEZEWRL 7. bin BIEEINLES,
HEIT Ib=0, ub=1 BIXEINET. 70227 FOERKICEETEZE T,

e init (data-type or dict) -- Variable D#JHifE. data-type DHE, TXTDER
WX UCH CEANEHA SN E T, dict D56, fEESINLEROEIEH SN E
T, ATV POERBRICEFETEET.

 1b (data-type or dict) -- Variable O RNFRAH.
* ub (data-type or dict) -- Variable ®_FFR{H.
Hs
» TypeError -- 'type' keyword only takes built-in function 'float’, 'int' or 'bin’

e SimpleError -- infeasible bound of variable {} ( defined infeasible bound [{} <= * <=

)

o7

>>> 1 = 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].init=0

>>> x.val

x[1].val=0

x[2].val=0

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

y[1].val=1

y[2].val=1

>>> z = Variable(index=i, init={2: 2}, name='z")
>>> z.val

z[1].val=0

z[2].val=2

RDR—=J1ZFK )
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(BIDR—T 5 D x)

>>> 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")

>>> u.val

u.val=0

BE:

pysimple.Variable.type, pysimple.Variable.init, pysimple.Variable.val, pysimple.

Variable.lb, pysimple.Variable.ub

class pysimple.BinaryVariable (name: str=None, index: Set | ‘element-like | tuple | None=None, type:
Literal[float, int, bin] | None=float, init: float | dict | None=0, Ib: float |

dict | None=float('-inf'), ub: float | dict | None=float('inf’))

N—RX7V Z X: pysimple.expression.Variable

0-1 BERE %R 3T 2 5 ATT. Variable(type=bin, ..) £ FfliTI. type ¥F—7V— RiEZH D FTHA.

INT A=A
e name (str) - A L5 &R HEBI TS X oNET. 7027 FOERKICE
TZ%7.

* index (Set or element-1ike or tuple of them) -- Variable DIRTF. EME L7125 E, &
FRLOER D ET.

e type (float or int or bin)-- flAAHBIED float, int, bin ZFEEL FF. £
NZAGHBIER, BEER, 0-1 BEZH»EWR L £, bin MEEINGE,
HE)T 1b=0, ub=1 BHREINET. A7V 27 FOERKICEETEET.

 init (data-type or dict) -- Variable DFJHA{H. data-type DIFHE, TRXTOEZHR
WAL TRICESEH XN ET. dict DIFAE, FHEINLHIROMEIHEHINE
T ATV POERRICEETEET.

» 1b (data-type or dict) -- Variable @ RFR{HE.
* ub (data-type or dict) -- Variable @ _FFR{H.
FI5
» TypeError -- 'type' keyword only takes built-in function 'float’, 'int' or 'bin’

e SimpleError -- infeasible bound of variable {} ( defined infeasible bound [{} <= * <=

1D
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BT

>>> 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].init=0

>>> x.val

x[1].val=0

x[2].val=0

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

y[1].val=1

y[2].val=1

>>> z.val

z[1].val=0

z[2] .val=2

>>> j = Element(value=[3,4], name="j")
>>> w = Variable(index=(i,j), name="w")

>>> z = Variable(index=i, init={2: 2}, name='z")

>>> w.val

w[l,3].val=0

w[l,4].val=0

w[2,3].val=0

w[2,4].val=0

>>> u = Variable(name="u'")
>>> u.val

u.val=0

BE:

pysimple.Variable.type, pysimple.Variable.init, pysimple.Variable.val, pysimple.

Variable.lb, pysimple.Variable.ub

class pysimple.expression.QVariable

N—R 27 Z R: pysimple.expression.Variable
ZROERERT 7 T ATY.
QVariable 7 5 2D aA YA MT7 7 XIINHEINFEHA.

class pysimple.expression.Expression

N—R7 7 RX:collections.abc.Collection[tuple[Union[int, float, str],...]], pysimple.util.

Named
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NERTIIATT.

__contains__ (key: Any) — bool

key BF¥F—IZEENTVWEIDLEZRLET.

EDEDE! bool

__getitem__(key: funcable-type | tuple[funcable-type, ...]) — Expression

key (ZXHE L 72FRF D Expression 3K L % 7.
INT X—4A key (funcable-type or tuple of them) --
RDEDRY Expression

BN KeyError -- key 23 F —IZIFE LR WGE

o7

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

>>> j = Element(value=[3, 4], name='j")

>>> x = Variable(index=(i,j), name='x"); x[i,j] = i+]
>>> e = x[i,j] + 1

>>> e[i,j].val

(x[1,j1+1)[1,3].val=5

(x[i,j]1+1)[1,4].val=6

(x[i,j]1+1)[2,3].val=6

(x[i,j1+1[2,4].val=7

>>> e[i,3].val

(x[i,j1+1)[1,3].val=5

(x[i,j1+1)[2,3].val=6

>>> e[2,3].val

6

>>> 1j = Element(value=[(1,3), (1,4), (2,3)], name="ij")
>>> e[ij].val

(x[1,j1+1)[1,3].val=5

(x[i,j]1+1)[1,4].val=6

(x[i,j]1+1)[2,3].val=6

>>> e[1,5].val

KeyError: 'x[1,5]"'

>>> b = Parameter(index=j, value={3: 4, 4: 3}, name='b')
>>> e[i, b[j]].val

(x[i,jI1+1)[i,b[j11[1,3].val=6
(x[i,j]1+1[i,b[j11[1,4].val=5
(x[i,jI1+D[i,b[j11[2,3].val=7
(x[i,jI1+1)[i,b[j11[2,4].val=6

BE:

pysimple.expression.Expression.get

132

EE5EAPI FFaxX>rh



https://docs.python.org/3/library/typing.html#typing.Any
https://docs.python.org/3/library/functions.html#bool
https://docs.python.org/3/library/functions.html#bool
https://docs.python.org/3/library/exceptions.html#KeyError

PySIMPLE Documentation, 'J1)—X 1.5.1

__iter__() — collections.abc.Iterator[tuple[Union[int, float, str], ...]]

iter(self) iR L ¥ 3.

EDEDHE! iterator

Yo7

>>> i = Element(value=[1,2])
>>> x = Variable(index=1)
>>> x1 = x[1] + 1
>>> for _i in x1:
print(_i)
(1)
(2,)
>>> ij = Element(value=[(1,3), (1,4), (2,3)1)
>>> y = Variable(index=ij)
>>> yl = y[ij] + 1
>>> for _ij in yl:
print(_ij)
1, 3
1, 4
2, 3

AR JOTICED ST, HIZFICZ I LTRENSZ Z IR LT &,

_len__O
*—DEZEHERLET.

RDEDE int

get(*key: funcable-type) — Expression
key IZHFHIG U 729RF D Expression I8 L £3. _ getitem__ ¥ E2 D key ICXIET 2 H DN
5E21E KeyError 23PN 30 272D £3. key DRITHELZGEXZDOR O TIEH D %
BA. 774V MEADIEEIZTETHIZOERD ET.

INT X—4 key (funcable-type or tuple of them) --
RDEDR Expression

54 KeyError --'{}' takes {} dimension index ({} given)

5.1.
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o7

>>> i = Element(value=[1, 2], name="i"')
>>> j = Element(value=[3, 4], name='j")
>>> x = Variable(index=(i,j), name="x"'); x[i,j] = i+]
>>> e = x[1,j] + 1

>>> e.get(di,j)

(x[i,jI1+1).get(i,]):

x[1,3]+1

x[1,4]+1

x[2,3]+1

x[2,4]+1

>>> e.get(i,4)

(x[i,j1+1) .get(i,4):

x[1,4]+1

x[2,4]+1

>>> e.get(i,5)

(x[i,j1+1).get(i,5):

1

1

>>> e.get(i+1,3)
(x[i,j]+1).get(G+1)[il,3):

x[2,3]+1

x[2,4]+1

1

1

2%
pysimple.expression.Expression.__getitem__

property init

NOWHIEZ R TBIETY. EIFMR N 2 28 - EROEOEFTHE L 7.

pall

>>> p = Problem(silent=True)

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

>>> x = Variable(index=i, init=2, 1lb=1, name='x")
>>> x1 = x[i] + 1

>>> x1.init

(x[1]J+1)[1].init=3

(x[i]+1)[2].init=3

>>> x[2] = 3

>>> x1.init

RDR—=J1ZHK )
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(BIDR—T 5 D x)

(x[1]+1D)[1].init=3
(x[1i]+1)[2].init=4

>>> p += Sum(x1[i])

>>> p.solve()
<NuoptStatus.OPTIMAL: 1>

>>> x1.init

(x[i]J+1DD[1].init=3
(x[i]+1D[2].init=4

>>> p.solve()
<NuoptStatus.OPTIMAL: 1>

>>> x1.init
x[1]+1DD[1].init=2.000000000208333
(x[1]+1)[2] .init=2.000000000208333

BE:
pysimple.expression.Expression.val

property val
ROBUEEZ L TEIETT. EHIIBR SN2 ZBOEOEHIHEI L £7.

o7

>>> p = Problem(silent=True)

>>> i = Element(value=[1,2], name="i")
>>> x = Variable(index=i, init=2, 1lb=1, name='x")
>>> x1 = x[i] + 1

>>> x1.val

(x[i]+1)[1].val=3

(x[i]+1)[2].val=3

>>> x[2] = 3

>>> x1.val

(x[i]+1)[1].val=3

(x[i]1+1)[2].val=4

>>> p += Sum(x1[i])

>>> p.solve()

<NuoptStatus.OPTIMAL: 1>

>>> x1l.val
(x[1]+1)[1].val=2.000000000208333
(x[1]+1)[2] .val=2.000000000208333

BE.:

pysimple.expression.Expression.init

N—Ta v 1.3.1 TEI: __getitem__ () IZ Parameter 23 HAJREIC 2 D £ L 7=,
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N—Ta > 1.5.0 TE: get) BEBMENE LT

5.1.5 #l%z{

class pysimple.constraint.Constraint

N—R7 FRX:collections.abc.Collection[tuple[Union[int, float, str],...]], pysimple.util.

Named
fRERT I I2TT
Constraint 7 7 AD AV A M7 XIIRNFHEINERA.

__contains__(key: Any) — bool
key B3F¥F —IZEFENTVWEDLZIRLET.

REDEDE! bool

__getitem__(key: funcable-type | tuple[funcable-type, ...]) — Constraint
key (XI5 L 22 8F D Constraint 3K L 5.

INT X—4A key (element-1ike or tuple of them) --
RBDEDE Constraint

BN KeyError -- key 23F —IZIFE LR WGE

Yo7

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

>>> j = Element(value=[3, 4], name="j")

>>> x = Variable(index=(i,j), name="x"'); x[i,j] = i+j
>>> cons = x[i,j] >=1

>>> cons[i,j]

x[i,jI>=1):

x[1,3]>=1

x[1,4]>=1

x[2,3]>=1

x[2,4]>=1

>>> cons[i, 3]

x[i,jI>=D:

x[1,3]>=1

x[2,3]>=1

>>> cons[2,3]

(x[i,j1>=D:

x[2,3]>=1

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name="'ij")
>>> cons[ij]

RDR—=J1ZHK )
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(BIDR—T 5 D x)

x[i,jI>=1):
x[1,3]>=1
x[1,4]>=1
x[2,3]>=1

>>> cons[1,5]
KeyError: 'x[1,5]"'

BE:
pysimple.constraint.Constraint.get

__iter__() — collections.abc.Iterator[tuple[Union[int, float, str], ...]]

iter(self) Zi R L £ 7.

REDOEDHE! iterator

Yo7

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

>>> x = Variable(index=1i)

>>> consl = x[i] <=1

>>> for _i in consl:
print(_i)

(1)

2,)

>>> ij = Element(value=[(1,3), (1,4), (2,3)1)

>>> y = Variable(index=1ij)

>>> cons2 = y[ij] <=1

>>> for _ij in cons2:

print(_ij)
(1, 3)
(1, 4
2, 3

AR ZOTICED ST, HIFEICX L LTRENS Z L ICHEEL T &,

__len__ (O —int
F—DHEEHERLET.

REDOEDE! int
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property dual

FIHRIR DO EREE R ITEBIETT. EIEKEBRICERINE ST, A7V 27 MERROMEIZ
None T

get(*key: funcable-type*) — Constraint

key XIS L7 RF D Constraint 23R L ¥ 3. _ getitem__ & 2D key IZMIET % D DA
5E121E KeyError 23PN 30 272D 3. key DRITHELZGEZZDOROTEH D %
TA. 773V MEDIRERZTETHICO LD X7

INT X —2A key (element-Iike or tuple of them) --
BDOMEDE! Constraint

54 KeyError --'{}' takes {} dimension index ({} given)

Yo7

>>> 1

Element (value=[1, 2], name='i")
>>> j = Element(value=[3, 4], name='j"')
>>> x = Variable(index=(i,j), name="x"); x[i,j] = i+j
>>> cons = x[i,j] >=1

>>> cons.get(i,j)

x[i,jI>=1):

x[1,3]>=1

x[1,4]>=1

x[2,3]>=1

x[2,4]>=1

>>> cons.get(i,4)

x[i,jI>=1):

x[1,4]>=1

x[2,4]>=1

>>> cons.get(i,5)

x[i,jI>=1):

0>=1

0>=1

>>> cons.get(i+1,])

x[i,jI>=1):

x[2,3]>=1

x[2,4]>=1

0>=1

0>=1

BE:
pysimple.constraint.Constraint.__getitem__

isHard() — bool

weight 23— FHIFIDIHEEIZ True ¥ 72D £ 3§, SelectionConstraint TIXHIZ True TY.
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isSemiHard() — bool

weight 23 I N— FHFIDEHEIZ True 2 H 7.

isSoft() — bool
weight 23V 7 MHIFIDHEI True £ 78D £5.

property violation

HROEREEZRTEIETY. MIOBHEMEIIN L TrtRESA S, AERHIF & LR
DHETHRRD, RHPBILLET.

o (A 1 <= K 2).violation = R 1.val - & 2.val
o (3X 1 >= 3L 2).violation = I, 2.val - = 1.val
o (7 1 == K 2).violation = abs(z\, 1.val - X, 2.val)

IR S N 2 2R - ERDED FHTITHE L £ 7.

o7

>>> 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[i]<=5)[2].violation=-3

>>> y = Variable(index=i, init=9, name='y')
>>> (y[i] <= 5).violation
(y[i]l<=5)[1].violation=4
(y[i]<=5)[2].violation=4

>>> z = Variable(index=i, init=2, name='z"')
>>> (z[i] == 5).violation
(z[1i]==5)[1].violation=3
(z[i]==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: pysimple.constraint.ConstraintlWeight

IR ccieE L 7=l mER c 3.
N—a > 1.5.0 TEN: get) BEMENE L.

class pysimple.constraint.SelectionConstraint

N—RX 7 Z X: pysimple.constraint.Constraint

Selection BABUZ & o TERZ N 7=Hl %R T 9 A TT.
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class pysimple.constraint.ConstraintWeight

R0l =RT 7 7 A TT.
=E.

HardConstraint, SemiHardConstraint, SoftConstraint

5.1.6 &, XEXF T 3>, #IER

class pysimple.Problem(name: str = None, type: Literal[min, max] = min, silent: bool = False,

subprocess: bool = False, solfile: bool | str | None = None, iis: bool = True)

MEPRT I IATT.
INT A=A

e name (str) -- A LG EE 7 FABICRDET. A7V 27 FOERRICER
TEX7.

* type (min or max)-- flAAABEED min, max ZIEE L £3. ZHEHHRIBEE
DEME, BRRIEEEKRLET.

 silent (bool) -- KRfFERF D RIAEIMZEHEHINICH I T 2 206 L £3. False: H
J15 3, True: 71 L7

* subprocess (bool) -- K& 7t 2 LTI %HME L £3. False: Fl—
7a+t A T{T95, True: 70t A TITS

» solfile (None or bool or string)--f&7 7 A LOHNZHIEL F 3.
- None or False: i1 L7200,
- True: 113 %. 7 7 4 L4413 Problem.name + 'sol' £ 72D £,
- string: 133, 77 4 A% solfile + 'sol' ¥4 D £

e iis(bool)-- fi#A3 infeasible DIFEIZ TS IHME AT 2008 5 2l L £ 3. False:
IIS 1HE#HZ AR LW, True: IS TERZ KT 2

AR: 518 solfile T7 7 £ VEZZIEET 2G5 AN 2L, AR ZALDOWVTNTHIEET S Z
EWTEFET. T2, DINDHEEIT solfile DHNTHKRIML 543, Variable.val & T EAER O HUS
WEATRET .

e 77 ANKBE LTHEATERVWF(C*?2"<> ) PEENTVWBREHE
e HHDT7 7 ANHTTIAFEL, LEXDFAILRVES

e 77 AN AT AR EREDRL VS

BE,

pysimple.Problem.solve
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__delitem__(key: str|int) — None
del problem.constraints[key] ¥ i T 3.

INTX—A key (str or int)--HIBRT 24894, £3EMLHX0FRS. &
BoGE, HIE»rSSBEINET.

>>> = Problem()

>>> = Variable(name="x")

p
X

>>> y = Variable(name='y"')
p

>>> +=x >=1
>>>p +=y >= 2, 'Hily 2!
>>> p

Problem(name="'Problem', type=min, silent=False, subprocess=False,..
—solfile=None, iis=True):

[constraints]

(x>=1):

x>=1

R 2:

y>=2

[objective]
None

>>> del p['(x>=1)"]

>>> del p[' #il#z 2]

>>> p

Problem(name="'Problem', type=min, silent=False, subprocess=False,..
—solfile=None, iis=True):

[constraints]

[objective]

None

__getitem__(key: str|int) — Constraint

problem.constraints[key] ¥ S¢fli T3 .

INFX—=H key(str or int)-- BT 214, EIGEML HHWRXOES. &
Bo%a, YiErsZREINET.

5.1.
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BTN

>>> p = Problem()

>>> x = Variable(name="x")
>>> y = Variable(name="y"')
>>> p += x >= 1

>>> p +=y >= 2, 'l 2’
>>> p

Problem(name="'Problem', type=min, silent=False, subprocess=False,..
—solfile=None, iis=True):

[constraints]

(x>=1):

x>=1

ilF= 2:

y>=2

[objective]

None

>>> p['(x>=1)"]
(x>=1):

x>=1

>>> p[! fHillfy= 2]
HilFI 2:

y>=2

>>> p[1]
il 2:

y>=2

>>> p[-1]
iR 2:

y>=2

__iadd__(args: Any) — pysimple.problem.Problem

IR HIUBEEL - fIRN2RoE L 3. [ += 2% - X [ HIBIEAH ) CHIBERZRE
L, T +=HR= [, fRRs] chlfgXzaml £3. HBEEBUZRIRFEDIR > ThTidwn
JEEA. HIBERZEBEOES 5 L ER TEXEAD, —BRMT2 I THRETE
&5 7. AHOHWKZEMT 2 X TEREA.

Hs
e SimpleError -- objective can only be assigned once

e SimpleError -- override constraint {}

AW HHBEEY - SR 25X 58 3EER2 DD 25, kbbb, K - fl#3KD name
BN EEINE T,
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BTN

>>> p = Problem(silent=True)

>>> 1 = Element(value=[1,2], name="'1i")
>>> x = Variable(index=i, name='x")
>>> p += Sum(x[i]), 'fAa A !

>>> p += x[1] >=1

>>> p += x[2] >= 2, 'l 2

>>> p

Problem(name="'Problem', type=min, silent=True, subprocess=False,.,
—solfile=None, iis=True):

[constraints]

(x[1]>=1):

x[1]>=1

il 2:

x[2]>=2

[objective]
Mma R b
x[1]+x[2]

>>> p += Sum(x[i])

pysimple.error.SimpleError: objective can only be assigned once
>>> p += x[1] >=1

pysimple.error.SimpleError: override constraint '(x[1]>=1)"

>>> p.solve()

<NuoptStatus.OPTIMAL: 1>

>>> p += Sum(x[i])

BE:
pysimple.Problem.objective, pysimple.Problem.constraints

property constraints

FEDHIAZ R TEIETY. TR += Hl [ D cemshxy. filvlazs—,
flXeEE §28ETYT. 2, HFRCIGENLZEORS S HMTE T, ABDYE,
62 5B x5,

5.1.
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BTN

>>> x = Variable(name='x")
>>> y = Variable(name="y"')
>>> p = Problem()

>>> p += x >= 1, 'consl'
>>> p.constraints

consl:

x>=1

>>> p +=y >= 2, 'cons2'
>>> p.constraints

consl:

x>=1

cons2:

y>=2

>>> p.constraints['cons2']
cons2:

y>=2

>>> p.constraints[1]
cons2:

y>=2

>>> p.constraints[-1]
cons2:

y>=2

>>> del p.constraints[-1]
>>> p.constraints

consl:

x>=1

BE:

pysimple.Problem.__iadd__, pysimple.Problem.objective, pysimple.Problem.
variables

hasSolution() — bool

[E D Problem.solve() THUHMMREZINTVAENE I xR L ET. BIERIIAMECHH
LTWAEHD val BEPSSBHBT e BN TEET.

RODfE RBRIHERPRESNTOVILAICE, £ TRVWEECHZRELET.

REDEDE! bool

AFR:  problem.status DEHS NuoptStatus.OPTIMAL, NuoptStatus.FEASIBLE D35 1& prob-
lem.hasSolution() IZHFTEHZIRL, KEIN TV B BIERIIFEITIRERBOLRIEL DD £5.
—75, problem.status 5% DAt DET problem.hasSolution() BNEDIFEX, FATARIHE/ AR
EENTVWET.
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BE:

pysimple.Problem.solve, pysimple.Problem.status, pysimple.NuoptStatus, pysimple.

Variable.val

isFeasible() — bool

[E 1D Problem.solve() THEITAIREMEN KR E 5 7= I NERLET.

RODME SATAIREMRDI R o B ICHZ B L 3. ETARMARE o TWRWGE
B3R ERLET.

EDEDE! bool

AMR: problem.status %3 NuoptStatus.OPTIMAL % 71X NuoptStatus. FEASIBLE D54 12 H % K
LET. AXYy FORDEDPEDGE, ARETHERNL THLEHO val BE» oSBT
2 fRTEHIT EITRIRET .

BE:

pysimple.Problem.solve, pysimple.Problem.status, pysimple.NuoptStatus, pysimple.

Variable.val

isInfeasible() — bool
[EHTD Problem.solve() THEITAJREENTFIE L B W HII XNz S0 2R L 7.

RODME RBEDETAREMOIFE LIV WS NG EICHE, £ 5 TRWESITH
ZRLET.

BEDEDE! bool

7ER: problem.status %% NuoptStatus INFEASIBLE D EICEZELET. AX Yy FORDE
WE (FATATREMRDFIE LW A) T, D, problem.hasSolution() » EDGA L, ARME T
AL TV AZEHD val BHICIEET AR ERSIRESNTVET.

BE:

pysimple.Problem.solve, pysimple.Problem.status, pysimple.Problem.hasSolution,

pysimple.NuoptStatus, pysimple.Variable.val

mpsout (mpsfile: bool | str | None = True) — None
MEERE mps BRT7 > A VAL F 5.

INT X—4 mpsfile (None or bool or string)--
» None or False: 177 L7z,
e True: 1713 %. 7 7 A L£I1X Problem.name + '.mps' ¥ 72D 3.

e string: (115 %. 7 7 4 %13 mpsfile + \mps' &7 D 7.
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AR FITHRE SN AINTHLE T mps M52 7 7 A VAT mps TERD 7 7 4 Ad3th
HENET. 77 ANBIEHER2E, HRASAZREDOWTNTHIBETLZ N TEEZT. H
NENZ mps 7 7 A VOERIFEHEEATT (FEEEEATIEIHY FHA). UTOHEIC
mps 7 7 A VORI L £ 7.

e T ANZE L THHATEROLF (*?"<> ) BEINTVEIEE
s FAHDT7 7 AT TIFHEL, LEZDHFULRVWEGES

o 77 AN RT AR XREDN R VEES

property objective: Union[pysimple.expression.Variable,
pysimple.expression.Expression]

MO HRERE R SEMETY. THE += 280 X [ HBEEA TRESRET. A7Y =
7 MERKRFOMEIFZONTY. @, HNBEBEEEEOET 2 L3 TExEAD, —HXME
TRHIETHRETESLESIADET. del XTHHBERKZHIBRTE X7,

Yo7

>>> p = Problem(silent=True)

>>> i = Element(value=[1,2], name="i")
>>> x = Variable(index=i, 1b=1, init=2, name='x")
>>> x.val

x[1].val=2

x[2].val=2

>>> p.objective

<empty>:

0

>>> p += Sum(x[i])

>>> p.objective.val

4

>>> p += x[2]
pysimple.error.SimpleError: objective can only be assigned once
>>> p.solve()

<NuoptStatus.OPTIMAL: 1>

>>> x.val

x[1].val=1.0000000002083331
x[2].val=1.0000000002083331

>>> p.objective.val

2.0000000004166663

>>> p += x[2]

>>> del p.objective

>>> p += x[1]
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BE:

pysimple.Problem.__iadd __, pysimple.Problem.constraints, pysimple.Problem.

variables

property options

KA T a v EBREHIBET2EMETT. BB L EIX help(problem.options) 7%
dir(problem.options) T, & #{fE !X help(Options) 7> help(Options.Branch) THEFE L T 72
AN

5%
pysimple.options.ProblemOptions, pysimple.Options

property result
KiE‘ORBIFRERTIEIETT. FHMLE help(problem.result) THEFE L T 72X\,

BE:
pysimple.problem.Result

setCallback (mip_terminate: Callable[[dict[str, int | float]], bool] | None) — None
DRIREEDEILZHIE T 23— Ny ZEBERELET.

a—nNy ZEAEIIRD X 5 BB D 5.
def mip_terminate(solver: dict) -> bool:

R DfEIZ Bool BIA 7Y 27 b (True %W & False ) DEE X, fH True 183 ¥ R E
HEEIEL, {8 False 2383 &kt L THEITINFET.

SR, ARBAIEOH S N R R O BB LA R OTHMAFEE RIS N TE D, RO

WERIR T2 TEET.
F— N
ElapsedTime el
RelativeGap IS A
AbsoluteGap o v v 7
Objective H B8 fiE
SolutionCount FATATREME DY
TotalMemory XEV{HER (MiB)
MemoryAvailable FFATHEX £V & (MiB)
PartialProblemCount | #f57EIREDE (/ — FE)

INT A—2A mip_terminate (A—JL/\v JB# or None)-- BHREEDK T a—n
Ny ZEBERELET. None ZIEELHEEa— ANy ZBHB 7Y 731
x9.

54 TypeError -- mip_terminate 23EE%{ T % None T R WIEEIC raise SN FE T,

ER:
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s =Ny IRBICEDEFLELIIGED AT -2 ABSIIRDESICHEDET.
- FEATAIREMEDME TV 2558 : NUOPT 31
- FEATAREMELMS STV AR WS : NUOPT 32
o FEATAIREMRDME HNLTWIR WS, AbsoluteGap / RelativeGap 1% +inf DfEIZ/Z > TWE T

o EITAJREMDF HNTWRWEES, Objective 13X A(LIIEDIGE -inf, R/IMLREEDGE
+inf DEICZ > TWVWE T

o FoBE LRI EIEIRDMN, "MemoryAvailable” (& Windows fRD AE T .

o a— Ny ZEARINTHIA DI FAE L 723550, # DEIARD stacktrace ZFEHET 5 —H HIcFR
~L, IEREEZELLET.

Ho7IL

>>> def func(solver):
if solver["SolutionCount"] >= 1:
# FATRIREME DR 1 DL - 72 & 0 FREEREIET S
return True
. return False
>>> p = Problem()
>>> p.setCallback(mip_terminate=func)

solve(type: Literal[min, max] = min, silent: bool = False, subprocess: bool = False, solfile: bool | str |

None = None, iis: bool = True) — NuoptStatus

KgZITVE T, 5O Problem D#IHA{LIF help(Problem.__init_ ) THEER L T 72X W,
SIBUIWIHNERICEE Lz EIcBE S h 3. HIRLGE, WO ERINET.

k2
e RuntimeError -- kernel of Nuorium Optimizer is terminated abnormally
* NuoptError -- internal error in Nuorium Optimizer
e SimpleError -- neither valid objective nor constraint in this model
RD{E

RIFZED AT — X ATT.
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RDE AT =R

NuoptStatus.OPTIMAL | fiEEHANRKRED F L7z

NuoptStatus. FEASIBLE | SEATAIREMEDIKE D £ L 7=

NuoptSta- FITAARETH B Z e HIHL F L7
tus.INFEASIBLE

NuoptSta- FEERTHZZPHIAL XL
tus.UNBOUNDED

NuoptSta- PO FEATAATRE (EITAATRED 2 WIEIFAR) TH S
tus. DUAL_INFEASIBLE | Z & 23IBHL % L7z

NuoptStatus. ERROR RELFTEETRRICZ S — 2R D E L
NuoptSta- LR DR T2 D LT

tus. UNKNOWN

RO EDE NuoptStatus

AMR: NuoptStatus.OPTIMAL O LIS DEE 1L, Problem.result.errorCode 2 & i = 7 — &5
PSS SZ e N TEZ Y. T2, Problem.result.errorMessage IZHELD H —F A HDLT T —
Xy b= PREINTVIRGEENDD FT.

BE:

pysimple.Problem, pysimple.Problem.status, pysimple.Problem.result, pysimple.
problem.Result.errorCode, pysimple.problem.Result.errorMessage, pysimple.

NuoptStatus

property status

[ER{D Problem.solve() DAERE L TBUETT.
* NuoptStatus.INITIAL : K% L7z 2 &RV e 2R L TVWET.
* NuoptStatus.OPTIMAL : lfE G o/ 2 & 2R L TWET.
* NuoptStatus.FEASIBLE : ZITA[REMEMF HN T 2R LTV ET.
* NuoptStatus.INFEASIBLE : FATAIREFEDFIE L D o e L HIE SN 2 2R L TV X T
* NuoptStatus. UNBOUNDED : JFERTH 2 Z e 2R L TVET.

* NuoptStatus. DUAL_INFEASIBLE : XN SEATAATRE (FATRAIRED 2 WIZIEET) TH B
EERLTVET.

* NuoptStatus. UNKNOWN : FEDIAD R T =X X THEZ e ZRLTVET.
B2E:
pysimple.NuoptStatus, pysimple.Problem.solve

property variables: pysimple.problem.IndexedDict[pysimple.expression.Variable]

PR L 72i0, BIUBBICE N2 2o —HE2RTBIETY. 2%z ¥ —, £8%
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e T28HETT. SRIEBENMLZEORSIHFHATEET. AROEE, YIEL LS
NFET. FEERHNR, BB OBEIRM, name EMEOZEZ IR L CERNICEBRL 5.

514} SimpleError -- Variable name {} is duplicated

7

>>> x = Variable(name='x")
>>> y = Variable(name='y"')
>>> p = Problem()

>>>p += x >= 1, 'consl'
>>> p.variables

X:

X

>>>p +=y >= 1, 'cons2'

>>> p.variables

>>> p.variables['y']

>>> p.variables[1]

>>> p.variables[-1]

>>> del p['cons2']

>>> p.variables

pysimple.Problem.objective, pysimple.Problem.constraints
N— g > 1.1.0 TEN: mpsout () BIMENE L.

N—3a v 1.3.0 TEI: variables() DSEMEINFE L.

i

N—Y 3130 fil: __getitem__(), __delitem _ () WCHEESTT7 7 EATEB L5 FEL .

B

T
N—3a v 1.4.0 TEH: setCallback() PBIMENE L.

class pysimple.options.ProblemOptions
KA 7> a VERMERST V7 ATY.
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BE:
pysimple.Problem.options, pysimple.Options

__dir__(Q — list[str]
KA T a v EB—ELTRRLET.
property branchCut
HASh YR FHOMDOBEZ. (OHFREEFHH) fH: Cut.OFF, Cut.ON, Cut. AGGRESSIVE

property branchCutoff
RYIY . (OB PREERH) fE: float

property branchDiving
t 22—V R7 127 A% —F Diving DHE. (DkFREZEZH) fH: Diving. OFF, Diving.ON, Div-
ing. AGGRESSIVE, Diving. SUPERAGGRESSIVE, Diving. AUTO

property branchFeasPump
t 22— R7 4 7 AP —F PFeasibility Pump OFEE. (53FFREEEH) E: FeasPump.OFF, Fea-
sPump.ON, FeasPump.AUTO

property branchGapTolerance

ENHEDF v v TORME. HOMETERE. (DBEREEEH) {A: float (-1 BLL)

property branchMaxNode
PRERRER ERR. (O EBREREH) fE: int (-1 BLE)

property branchMaxSolutionCount

BB AUHER LR, (0 BFREERFM) fE: int (-1 DLE)

property branchNodeSelect
J— REIR. (BBREEE) fE: NodeSelect. BESTDEPTH, NodeSelect. BESTESTIMATE, Node-
Select. AUTO

property branchParallelMethod
W H o BRERE D FHE. (TR EEHTH) fH: ParallelMethod. RACING, Parallel-
Method. DETERMINISTIC_RACING, ParallelMethod. SUBTREE

property branchPresolve
DRBREEICB T BRI, (OFFREEFEH) fH: Presolve.OFF, Presolve.ON, Presolve. AUTO

property branchRelativeGapTolerance
ENMEDF v v TOBME. HIHMETRE. (DHREEEM) fE: float (-1 BAE)
property branchRens

La—URT 4 v 7Y —Frens DEA. (FFIREZEEH) H: Rens.OFF, Rens.ON, Rens. AUTO

property branchRepairIteration

BRI O AERIN LR, (R FREIEEH]) fH: int (0 LA E)
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property branchRepairSolution
I —VHREDHINEZ TTICEOBE B 5. (IKREESMH) fH: RepairSolution.OFF,
RepairSolution.ON, RepairSolution. AGGRESSIVE

property branchRins

ba—VURT 4 v 7Y —Frins DEA. (FFREEEM) fE: Rins.OFF, Rins.ON, Rins. AUTO

property branchUseWcsp
La—VRT 4w 7% —F wesp X7V —FDEAN. (HEREEEH) 8: UseWesp.OFF,
UseWcsp.ON, UseWcesp. AUTO

property branchVariableSelectScore
DREBD R a7 OF M. (DFEREEFEM) fE: VariableSelectScore. AUTO, VariableSe-
lectScore.SUM, VariableSelectScore. PRODUCT

property branchWcspMaxIteration

DERRE LD SEHE NS wesp X 7Y —F ORAREMERL.  (FEFREEFH) fE: int (-1 2LE)

property branchWcspMaxTime
IRPREED HEH SN2 wesp & 7 —F ORASKIERRE.  (ODHFUEEHEM) E: int (-1 2L 1)

property higherCrossover
HKEAD 7 B 24— —. (ERNRIEEH) {H: False, True

property hsimplexMethod
7L 3V X L hsimplex BRI FiE.  (hsimplex BH) f&: HsimplexMethod. PRIMAL, Hsim-
plexMethod. DUAL, HsimplexMethod. AUTO

property kktEps
KKT &M O AZIES M. fH: float (0 & D KZ W 220 0.0001 LLF)

property maxIteration

RARIEREL. (NRTE, wesp, wls) {E: int

property maxMemory

XEVHAEER MiB). BOHEDGEX, SHRREERIIFED FHATEXEY (MiB) &35
HIBR, wis (ZMEFIR & MR L £ 3. (RBRETE, wis) fE: int (-1 DLL)

property maxTime

AR LR (). (ORBREE, wesp, wls) fli: float (-1 D)

property method

KEry LIV X A0 ME. E: Method. AUTO, Method.LIPM, Method. HIGHER,
Method. TIPM, Method.BFGS, Method. SIMPLEX, Method. ASQP, Method.LSQP, Method. TSQP,
Method. HSIMPLEX, Method. WCSP, Method. WLS

property objectiveTarget
PRPREES X O wis TIXHBEEO HIEE. HEEX D RWREZRER LG AITEE LK
TLET. wesp TR ZOEZ HIMBEEO RN (LB 32y 7 Ml IRL £3. (OFRE
1%, wesp, wls) f: float
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property randomSeed
AL D> — F. (wesp HH) fEH: int (1 DA E)

property scaling
Ao —V ¥ 7 OFfEE. {l: Scaling.OFF, Scaling.ON, Scaling. MINMAX, Scaling.CR

property simplexDualTolerance

BONZERE D FATRIREMEHIERIME.  (BAIEEH]) fH: float (0 DAL %22 0.0001 LLF)

property simplexPrimalTolerance
FEROFETAREMEHIERIE. (BAEHEH) fE: float (0 ML E 22D 0.0001 BLF)

property threads
ALy R -1 OGETEHIMCERELET. 0131 IR LET. (DRREE, wesp) H:
int (-1 BLE)

property tryCount
TR, (wesp, wls) f: int (1 BAE)

property wcspInitialValueActivation
WIHAED & DR, (wesp HH) {H: False, True

property wcspPhaseOneMaxIteration
FHFTE 7 = — R BI BHHIFTR 7 = — 2B 2 KERBER. (wesp ) {#: int (-1
BLE)

property wcspPhaseOneMaxTime
HRFE R 7 = — 2B 2 FH AR LR, (wesp BH) fH: int (-1 A L)

property wcspPhaseTwoMaxInterval
wespPhaseTwoMaxIntervalTime D A4, (wesp BH) fH: int (-1 M{E)

property wcspPhaseTwoMaxIntervallteration

R 7 = — X B T 5 TR R R R, (wesp BH]) {H: int (-1 B E)

property wcspPhaseTwoMaxIntervalTime
fREHT 7 . — 2B B EHER R ERR. (wesp BH) fH: int (-1 DALE)

class pysimple.Options

IINVNDNRTRA—=REHRET 570D 7 ATT. 77 4+ /L MAIX Nuorium Optimizer SIMPLE <
a7 ND 15 KA T2 a VEE 1 #BRUTLIEE V.

BE:
pysimple.Problem.options, pysimple.options.ProblemOptions

class Branch
IEREHEDORGEA TS a VERERT 7 5 A TY.

CUT_AGGRESSIVE = 2

5.1.
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CUT_OFF = 0
CUT_ON =1

class Cut(value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
BASINLYRTFHROBDOBE R, (DHREESR)

AGGRESSIVE = 2

OFF = 0

ON =1
DIVING_AGGRESSIVE = 2
DIVING_AUTO = -1
DIVING_OFF = 0
DIVING ON =1
DIVING_SUPERAGGRESSIVE = 3

class Diving(value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
ta—VUR7 47 A% —F Diving DHE. (SEREEEH)

AGGRESSIVE = 2

AUTO = -1

OFF = 0

ON =1

SUPERAGGRESSIVE = 3
FEASPUMP_AUTO = -1
FEASPUMP_OFF = 0
FEASPUMP_ON = 1

class FeasPump (value, names=None, *, module=None, qualname=None, type=None, start=1I,

boundary=None)
t 2— Y AT 4 7 A —F Feasibility Pump DHEE. (5 FREEEA)
AUTO = -1

OFF = 0

ON =1
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NODESELECT_AUTO = -1
NODESELECT_BESTDEPTH = 1
NODESELECT_BESTESTIMATE = 2

class NodeSelect (value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
J— FE#ER (DEREEER)
AUTO = -1
BESTDEPTH = 1
BESTESTIMATE = 2
PARALLELMETHOD_DETERMINISTIC_RACING = 1
PARALLELMETHOD_RACING = 0

PARALLELMETHOD_SUBTREE = 2

class ParallelMethod (value, names=None, *, module=None, qualname=None, type=None,

start=1, boundary=None)
WA BIREEDFE. (DBIREREH)
DETERMINISTIC_RACING = 1
RACING = O

SUBTREE = 2

class Presolve (value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
IHRPREFIC BT 2 ATLE. (0 BEREEFH)
AUTO = -1
OFF = 0
ON =1
RENS_AUTO = -1
RENS_OFF = 0
RENS_ON = 1
RINS_AUTO = -1
RINS_OFF = 0

RINS_ON =1
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class Rens(value, names=None, *, module=None, qualname=None, type=None, start=1,
boundary=None)
La—VRT 4w 7% —Frens DEA. (B EEER)

AUTO = -1
OFF = 0
ON =1

class RepairSolution(value, names=None, *, module=None, qualname=None, type=None,

start=1, boundary=None)

I —PIEE DY Z TTICOBRZ B 272 5. GIEBREERTHD
AGGRESSIVE = 2

OFF = 0

ON =1

class Rins(value, names=None, *, module=None, qualname=None, type=None, start=1,
boundary=None)
La—VYURT 4y 7% —F rins DEA. (DR EEERH)

AUTO = -1
OFF = 0
ON =1

class UselWcsp (value, names=None, *, module=None, qualname=None, type=None, start=1,
boundary=None)
La2a—VRT 4 v 7% —F wesp X TH —FDEAN. (DFEFREEEH)

AUTO = -1

OFF = 0

ON =1
VARTABLESELECTSCORE_AUTO = -1
VARTABLESELECTSCORE_PRODUCT = 1

VARTABLESELECTSCORE_SUM = 0

class VariableSelectScore (value, names=None, *, module=None, qualname=None,
type=None, start=1, boundary=None)

DR D X a7 OFHEGE. (rEEREEEM)

AUTO = -1
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PRODUCT = 1
SUM = 0

class HsimplexMethod (value, names=None, *, module=None, qualname=None, type=None, start=1,
boundary=None)

73V X L hsimplex DB FE2ERST 7 7 A TT.

AUTO = -1

DUAL

]
-

PRIMAL = 0

class Method (value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
KRBT NI X LDORBA TS a v ERERT 2 5 ATT.

ASQP = 'asqp'
AUTO = 'auto'
BFGS = 'bfgs'

HIGHER = 'higher'
HSIMPLEX = 'hsimplex'
LIPM = 'lipm'

LSQP '1sqp’

SIMPLEX = 'simplex'

TIPM = "tipm'
TSQP = '"tsqp'
WCSP = 'wcsp'
WLS = 'wls'

class Scaling(value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
2= TDOREF TS a VEBERT I ATY.
CR =3

MINMAX = 2

OFF = 0
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ON =1
N—= 3> 1.4.0 TBA: RFEA TS a VEBRDZ 5 ARENEEXNE L.

class pysimple.NuoptStatus

N—R 7 7 X: enun. IntEnum

VY NUNDEIABROREEZERL TWVWEZ T ATT.
BE:

pysimple.Problem.solve

DUAL_INFEASIBLE = 5
ERROR = 7

FEASIBLE = 2
INFEASIBLE = 3

INITIAL

1}
=]

OPTIMAL

1}
=

UNBOUNDED = 4
UNKNOWN = 6

class pysimple.problem.Result
RIGRDORIBHERERT 2 7 AT,
property consInfeasibility
HlFI X D FEATAATHENE.
property elapseTime
FHERE.  Nuorium Optimizer D 71 — 3 DR LETE 21T > TW A IRHTS. HALIMTT.

property errorCode
Nuorium Optimizer D L7 —2— F. REHEIFEONTHEZ 0 RESNALTVET. =7 —
2 — R {& Nuorium Optimizer SIMPLE ¥ == 7 /L ® [ A.1.1 Nuorium Optimizer ® T 7 —/Z
Avt—y ] ZBRLTIZEI W,

property errorMessage
IJ—X v+ —. Nuorium Optimizer VT F — & R o L EIC, ZAIIHIETH2LT7—X v
LIV DRESINTVET.

property factCount
TR EDOEE. 7TV X st UTHRIEZBIRLROAERZHRHD £7.

property fevals
FF X OFHEEE. 7TV X6 LTHRIEZERLCROARERER D £7.
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property hardPenalty
N— RHIRIDRF VT 4 (EAXERE) DEFHE.

property iis
MM FATARATRER G E D 1S 1HHR. 1S 1F#RA72 WI5E X None 23 ESINTWVWE T,
BE:
pysimple.problem.IIS
property infeasibility
FATAARENE. AT — ) Y 7 ZfToTWAGHEIEFA T —VERU TR LEICRD £5
property iters
RIBIEEL. 7103V Ao UTHREZERLROAREKRZR S £ 5
property method
KRIEIZH & N7 fRIE.
property nfunc
fil#X e BB oK. HOREEISN T 1 TH 270, THHXoK+1) pPFEIhTVET.
property nvars
ZHORK.
property optValue
HBE oM. REMOGEIREEE 2D 5
property peakPhysicalMemoryUsed
RE(LFTECHH SN R AR X E V& TY. HAIE MiB TY.
property peakVirtualMemoryUsed
RE(LETE TR I N RAREX TV ETT. BfIE MiB TT.
property residual
KKT &R REEV. ERZBOmE RO AR $7.
property semiHardPenalty
2 INn—FfIORF LT 4 (BEAXERE) DEFHHE.
property softPenalty
Y 7 MR DRFNT 4 (BEAHXGERER) DEFHE.

property tolerance

RIS L TERBICEDESEDN . 7TV XL L THREZERL 2RO A
BRZHRD £7.

property varInfeasibility
ZR D EITAATRENE.
class pysimple.problem.IIS

IS HMERFEFT 227 72T, HWRNZ0HBEDDA VT v 7 ATEHINTEY, 204 YTy
7 2B OEHFRERIC T 7R TEET.
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HU7I

>>> x = Variable(name='x"', 1b=0)

>>> y = Variable(name='y', 1lb=0, ub=1)
>>> z = Variable(name='z', 1b=0)

>>> p = Problem()

>S>> p 4= X+ Y + 2

>>>p+=y + z >= 0, 'consl'

>>>p += X +y >= 5, 'cons2'

>>> p += X + z <= 3, 'cons3'

>>> p.solve(silent=True)
<NuoptStatus.INFEASIBLE: 3>
>>> p.result.iis
®: cons2: violation=-1
X+y>=5
1: cons3
-x-z>=-3
>>> p.result.iis[0]
0: cons2: violation=1
X+y>=5
x: value=3: dual=0: [0, inf]
y: value=1: dual=-1: [0, 1]
>>> del p[p.result.iis[0].consname] # index=0 Dl % delete
>>> p
Problem(name="'Problem', type=min, silent=False, subprocess=False, solfile=None,.,
—1iis=True):
[constraints]
consl:
y+z>=0
cons3:

-X-z>=-3

[objective]

((x+y)+2):

X+Yy+Z

>>> p.solve(silent=True)
<NuoptStatus.OPTIMAL: 1>
>>> print(p.result.iis)
None

BE:
pysimple.problem.IIS.OnelIlS

class OnellS
IS [HHD 5 5 1 DRl ARDIEHREZ R T 227 7 ATT.

property OneIIS.consname
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i,

property OnelIIS.dual
filf9X D dual fA.

property OneIIS.formatted
R D R & L7 AFRR.

property OnellS.key
filRI R DI

property OneIIS.no
HRHES O4RE D).

property OneIIS.variables

AR & T h o 2R

property OneIIS.violation

iRy DB .

517 273414 X

class pysimple.serialize.Serialize

PySIMPLE #7227 b2 V754 X3 570D 5 X TY. pickle.dump/dumps TV 754 X
AJREZR A 7Y =27 MIZHIZ, PySIMPLE A 7Y =227 v 22 V754 A TEET.

static dump(obj: Any, file: BinarylO) — None
FTI L b ERLFVIZIVTIFIALAXLTIZ 7 ANMBILET.

INT A=A
e obj (object) - VT ITARXTEATI =T .

+ file (file object) - EXAL 7 7 AN F TV =2 b

Yo7

>>> x = Variable(name="'x")
>>> with open('dump.pkl', 'wb') as f£:
Serialize.dump(x, f)

>>> with open('dump.pkl', 'rb') as g:
x_ = Serialize.load(g)

BE:

Serialize.dumps, Serialize.load
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static dumps(obj: Any) — Pickler
FTI 27 v 2ANALFVICTUVTIARLTRLET.

INT A=A obj (object)-- VT IAXTEF TV b.
ERED{# pickle.Pickler # 5 v 7 L7=nNA F VYV ERFETEZ2A 727 b TT.

BEDEDE! Pickler

Yo7

>>> x = Variable(name='x")

>>> pkl = Serialize.dumps(x)

>>> pkl

Pickler(version_info(major=1, minor=3, micro=0))
>>> x_ = Serialize.loads(pkl)

5%
Serialize.dump, Serialize.loads

static load(file: BinarylO) — Any
VT IARENAT Iz b ENAF VT 7 ANDBIETTLET.

INT A=A file (file object) - V7 IA X LIEENAFVEHNTET7 >4 L%
AR/

RODfE V774 X\ LieA 7o =2 b,

RO EDR object

Yo7

>>> x = Variable(name="x")
>>> with open('dump.pkl', 'wb') as f£:

Serialize.dump(x, f)

>>> with open('dump.pkl', 'rb') as g:
x_ = Serialize.load(g)

5%
Serialize.dump, Serialize.loads

static loads(data: Pickler) — Any
V7 I7ARXRENAT Y = b % pysimple.Pickler # 72 =7 v H1ETTLET.

INT A=A data (Pickler)-- >V 754 XL7zPickler x 73 =27 b.
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ROfE V774 X &@LieAr 7o = b,

RDEDE object

o7

>>> x = Variable(name='x")

>>> pkl = Serialize.dumps(x)

>>> pkl

Pickler(version_info(major=1, minor=3, micro=0))

>>> x_ = Serialize.loads(pkl)

BE:

Serialize.dumps, Serialize.load

5.2 B

HOIBIR 2 BR S BIR I35 I ¥ — v — FolBEAWS Z L3 TE X EA.

5.2.1 4B

pysimple.Condition(elm: ‘element-like " | tuple[element-like, ...], cond: Cond | tuple[Cond, ...]) — Cond
SR $ Cond BB RS 2 KT T

INTX—=Z
* elm (element-1ike or tuple of them) -- Element %% 5.2 £ 3.

 cond (Cond or tuple of them)-- A DI %5 2 7.

ERR: 11=2 % (1<) & (i<3) D & 5 R fE 723551 Condition B Z WA THHVWEHA.

o7

>>> i = Element(value=[1,2,3], name="'i")

>>> Condition((i, i), i!=2)

(@,i, @'=2)I[i,i] in [, D, G, 3]

>>> Condition(i, (l<i, i<3))

(i, (@E>1),{<3)))[1] in [2]

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name='ij")

RDR—=J1Z% <)
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(BIDR—T 5 D x)

>>> Condition(ij, i1j(1)!=4)
(Aj, (Aj!=4))[ij]1 in [(1, 3D, (2, 3)]

BE:

pysimple.condition.Cond, pysimple.condition.Cond.__and

5.2.2 HHEHK

pysimple.Printf (format_string: str, *args: Any, **kwds: Any) — None

EFEE TN R E N 1T 3BT S, Python OEFRIEE LFHI D IEITMZ T, PySIMPLE
DATI =7 MTHIGLTWET.

NFTA—%

 format_string (str) - FRZIEET 2 XFHITT. EF TEHEE T O
Xk RBRLTL RN,

o *args -- ¥ — U — R L5|ETT.
o **kyuds - F—U — FHHFIETT.

Ho7IL

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

>>> a = Parameter(index=i, value={1: 10, 2: 20}, name='a')

>>> Printf('{}[{}] = ', a.name, i, a[il])

al[l] = 10

al[2] = 20

>>> Printf(’ [{}] = ', i, name=a.name, value=a[i])
al[l] = 10

a[2] = 20

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

>>> Printf('{}: ({}=) >= ', x[i]>=alil, x[i], x[i].val, a[il)
x[1]>=10: (x[1]=)0 >= 10

x[2]>=20: (x[2]=)0 >= 20

BE:
pysimple.Fprintf

pysimple.Fprintf(file_like: TextlO, format_string: str, *args: Any, **kwds: Any) — None

ERIFEXTFHN % 7 7 A MCHHT T B80T 3. Python OERIGE X FHDSLEIZINZ T, PySIMPLE
DATI 7 MG LTVWET.

NFA—%
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o file_like (file-like)-- 7 7 A LA TY =7 b, sys.stdout 72 ¥ O #1E7E
TEATT L PTE.

« format_string (str) -- EXNEHEE T2 XFHTT. EF MEREECF5 0
Wik ) ZBRLTLIZE W,

o *args - ¥— U — R L5 TT.
o *¥*kyds -- F—V — KD HFIETT.

o7

>>> import sys

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

>>> a = Parameter(index=i, value={1: 10, 2: 20}, name='a')
>>> Fprintf(sys.stdout, '{}[{}] = ', a.name, i, a[il])
a[l] = 10

al[2] = 20

>>> Fprintf(sys.stdout, ' [{}] = ', i, name=a.name, avalue=a[i])
al[l] = 10

al[2] = 20

BE:

pysimple.Printf

5.2.3 HFRA

ReeRAEL. EPHRERY, —ZRE, AR, AN TrNS.
pysimple. func.Acos(obj: funcable-type') — Num | Parameter
INT X—4A obj (funcable-type) --

ROl obj 2% data-type DIFEE math.acos(obj) DAER %, Z NI DIGE X math.acos
B A BFRIEA L 72 Parameter %K 3.

ED{EDE number or Parameter
pysimple. func.Acosh(obj: funcable-type ) — Num | Parameter
INT X—4A obj (funcable-type) --

ERED{# obj 2 data-type DA math.acosh(obj) DRER %, ZH LI DIFE 1 math.acosh
B EFRITEA L /2 Parameter 3R 5.

BED{EDAE number or Parameter
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pysimple. func.Asin(obj: funcable-type') — Num | Parameter

INT X—4A obj (funcable-type) --

ERD1E obj 7% data-type D5 1E math.asin(obj) DFER%E, Zh DI DE X math.asin
A BEFITHEA L /- Parameter 23R 3.

REDEDA number or Parameter
pysimple. func.Asinh(obj: funcable-type ) — Num | Parameter
INT X—4A obj (funcable-type) --

ERD1E obj» data-type DA math.asinh(obj) DFER%E, ZHLADEE X math.asinh
B A BZEIZE A L 7= Parameter %3R3,

E D ﬁéa)gg number or Parameter
pysimple. func.Atan(obj: funcable-type) — Num | Parameter
INT X—A obj (funcable-type) --

ERD1{E obj 2% data-type D% math.atan(obj) DFER%E, ZH LA DS X math.atan
B B ERICHE A L 72 Parameter 3R 5.

ED{EDE number or Parameter
pysimple. func.Atan2 (objl: funcable-type ", obj2: funcable-type ) — Num | Parameter
NFA—=H
e objl (funcable-type) --
e obj2 (funcable-type) --

ERD1E objl, obj2 7% data-type D E1E math.atan2(objl, obj2) DR %Z, ZH LD
A3 math.atan2 % A EFEITHEA L 72 Parameter Z3R3.

RDMEDE! number or Parameter
pysimple. func.Atanh(obj: funcable-type') — Num | Parameter
INT X—A obj (funcable-type) --

ERED{# obj 2’ data-type D&% math.atanh(obj) DFEER %, ZN LA DIGE 1 math.atanh
% R EFITHEA U 7z Parameter %3R3

RDMEDE! number or Parameter
pysimple. func.Ceil (obj: funcable-type ) — Num | Parameter
INT X—4A obj (funcable-type) --

ERED{# obj» data-type DA math.ceil(obj) DFER%E, ZNLI DA math.ceil %
H BT U /= Parameter 23K 3.

BD{EDE number or Parameter
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pysimple.

pysimple.

pysimple.

pysimple.

pysimple.

pysimple.

pysimple.

func.Cos(0bj: funcable-type*) — Num | Parameter

INT X—4A obj (funcable-type) --

RD1E obj »’ data-type DA 1L math.cos(obj) DAER%Z, ZHLI DA X math.cos %

HBEEFITHE A L 72 Parameter Z 3R 5.
REDMEDE number or Parameter

func.Cosh(obj: funcable-type ') — Num | Parameter

INT X—4A obj (funcable-type) --

ERD1E obj » data-type DE X math.cosh(obj) DGR %, ZH LN DEEE math.cosh

BB ERITEA L /2 Parameter 3R 5.
E D ﬁ-éa)gg number or Pa)’amele)’

func.Erf(obj: funcable-type ') — Num | Parameter

INT X—A obj (funcable-type) --

RD{E obj 75 data-type DIFAIE math.erf(obj) DFER%Z, ZHLAN DA X math.erf &

B EFRITEA L /= Parameter % 1R 3.
RBD{EDAE number or Parameter

func.Exp(obj: funcable-type*) — Num | Parameter

INT X—4A obj (funcable-type) --

ERD1{E obj » data-type D& 1E math.exp(obj) DFER%E, ZHLIANDEE X math.exp %

HBEFITE A L 7= Parameter Z3R 5.
REDMEDE number or Parameter

func.Fabs(obj: funcable-type ) — Num | Parameter

INT X—A obj (funcable-type) --

ERD1{E obj 2% data-type DA 1Z math.fabs(obj) DFER%Z, Z LA DA X math.fabs

BB EFRITEA L /2 Parameter 3R 5.
BED{EDAE number or Parameter

func.Floor(obj: funcable-type') — Num | Parameter

INT X—A obj (funcable-type) --

EDf# obj # data-type D¥FE1E math.floor(obj) DiER%E, Z NI DEE X math.floor

B ERITHEA L 72 Parameter %3R5 .
ED{EDAE number or Parameter

func.Fmod(objl: funcable-type", obj2: funcable-type') — Num | Parameter

5.2. B
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pysimple. func.Hypot(objl: funcable-type", obj2: funcable-type') — Num | Parameter
NFA—2
e objl (funcable-type) --
« 0bj2 (funcable-type) --

EDf# objl, obj2 % data-type DAL math.hypot(objl, obj2) DFER%E, Z LIS D
A3 math.hypot % K EZRIZEH L 7z Parameter 235,

BEDEDE! number or Parameter

pysimple. func.Log(obj: funcable-type ) — Num | Parameter

INT X—A obj (funcable-type) --

ERED1{E obj » data-type DA math.log(obj) DFER%E, Fh LN DEE X math.log %
F BRI L 7= Parameter %3R5,

ED{EDE number or Parameter

pysimple. func.Logl®(obj: funcable-type ) — Num | Parameter
INT X—4A obj (funcable-type) --

R D1E obj»’ data-type D31 math.logl0(obj) DGR %E, Z LA DA 1Z math.logl0
% B EFITEH U 72 Parameter %3R3

BD{EDE number or Parameter

pysimple. func.Max(obj: funcable-type, idx: element-like | tuple[element-like, ...] | None=None) — DType |

Parameter

obj O idx L TORKEZFHEL A7 =7 P RIBELET.
NFAX—=&
» obj (funcable-type) - RAMEZEHE T E2NRDA T 27 P TT.

+ idx (None or element-1ike or tuple of them) -- R KEZ 515 3 2 HipHT 5. A
INTHE, obj DI N TOHPFIZOWTORAMEEFE L ZF. [FU Element %
BREEDZ ZLIITEEHA.

RDME INF2% 55513 Parameter %, RO WIESIE data-type IRL 5.
RD{EDE data-type or Parameter
1123

e ValueError -- duplicate Element in range of {}

e ValueError -- Max arg is an empty index

AR obj % idx OIFHIFADZZEE DA ValueError T £ 3. idx A2 X T L DEE 1 obj
LEMiRA T 27 PRIELET.
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BT

>>> I = Set(value=[1,2]); i = Element(set=I, name='i")
>>> ] = Set(value='XY'); j = Element(set=J], name='j")
>>> a = Parameter(index=(i,j), value={(ii, jj): ii*10+J.index(jj) for ii, jj in.
~I*J}, name='a')

>>> a

all,'X']=10

all,'y']=11

al2,'X']=20

al2,'Y']=21

>>> Max(al[i,jl, 1)

Max(a[i,j], i)['X']=20

Max(a[i,jl, i)['Y']=21

>>> Max(ali,jl, j)

Max(al[i,jl, j)[1]1=11

Max(al[i,jl, j)[2]=21

>>> Max(al[i,jl, (i,3))

21

>>> Max(a[i,jl)

21

BE,

Min, MaxOf

pysimple. func.Max0f (*args: funcable-type ) — DType | Parameter

F 7027 POBRKEERLET. HlZIXEHD FRE—EICHRET % & 2 IEFTT.
INT X—A *args (funcable-type)-- 472 =2 bDH. 1 DU EXRETT.

54 valueError -- max() arg is an empty sequence

o7

>>> i = Element(value=[1,2,3], name="'i")

>>> a = Parameter(index=i, value={1: 2, 2: 3, 3: 1}, name='a')
>>> b = Parameter(index=i, value={1: 3, 2: 1, 3: 2}, name='b")
>>> Printf('i= , a= , b= ', i=i, a=af[i], b=b[il])

i=1, a=2, b=3

i=2, a=3, b=1

i=3, a=1, b=2

>>> Max0f(i, af[i], b[il)

MaxO0f(i, al[i], b[i])[1]=3

Max0f(i, al[i], b[i])[2]=3

Max0f(i, a[i]l, b[i])[3]=3

RDR—=J1ZHK )
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(BIDR—T 5 D x)

>>> x = Variable(index=i, name='x")
>>> x[1] >= MaxO0f(i, a[i], b[il])
(x[i]>=Max0£f(i, a[i], b[iDD[ilD):
x[1]>=3

x[2]>=3

x[3]>=3

BE:
Max, MinOf

pysimple. func.Min(obj: funcable-type’, idx: element-like | tuple[element-like, ...] | None=None) — DType |

Parameter

obj OHiM idx FTORMEZFHAE LA TV 27 F2IRLET.
INTA—=H
e obj (funcable-type) -- /MEZEIH T2 MROA 7P =7 FTY.

+ idx (None or element-1ike or tuple of them) -- F/IMEZ F1H § 2 HPH T 3. HE
ENHBE, obj DI RTOHEFIZOWTOR/IMEZFEL X3, AU Element %
BEEED 22 TEERA.

RDME RF2%% 5551 Parameter %, K52 WIEEL data-type IBRL E T
BED{EDRE data-type or Parameter
Hs

e ValueError -- duplicate Element in range of {}

e ValueError -- Min arg is an empty index

ER: obj % idx DIRTFHFDEES DHE L ValueError ZHRIT £ 3. idx D32 X T LD EIX obj
LA T2 P EIRLET.

o7

>>> I = Set(value=[1,2]); i = Element(set=I, name='i")

>>> ] = Set(value="XY'); j = Element(set=], name='j")

>>> a = Parameter(index=(i,j), value={(ii, jj): ii*10+J.index(jj) for ii, jj in.
~I*J}, name='a')

>>> a

all,'X']=10

all,'y']=11

af2,'X']=20

af2,'y']=21

RDR—=J1ZHK )
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(BIDR—T 5 D x)

>>> Min(a[i,j], 1)
MinCali,jl, i)['X']=10
MinCali,j], i)['Y']=11
>>> Min(a[i,jl, j)
MinCali,jl, j)[1]=10
MinCali,jl, j)[2]=20
>>> Min(a[i,j], (i,3))
10

>>> Min(a[i,j])

10

BE:
Max, MinOf

pysimple. func.MinOf (*args: funcable-type) — DType | Parameter
FT7Y 27 bORRMEZIREL £F. FIZIXERD LRZ —EICRET 5 & ZIfENTT.

INT X—A *args (funcable-type)-- 472 =2 bDF. 1 DU ERHRETT.

fl4 valueError -- min() arg is an empty sequence

o7

>>> i = Element(value=[1,2,3], name='i")

>>> a = Parameter(index=i, value={1: 2, 2: 3, 3: 1}, name='a')
>>> b = Parameter(index=i, value={1: 3, 2: 1, 3: 2}, name='b')
>>> Printf('i= , a= , b= ', i=1i, a=a[i], b=b[il])

i=1, a=2, b=3

i=2, a=3, b=1

i=3, a=1, b=2

>>> MinOf(i, af[i]l, b[il)

MinOf(i, al[i], b[i])[1]=1

MinOf(i, al[i], b[i])[2]=1

MinOf(i, a[i], b[i])[3]=1

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

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

(x[i]<=MinOf(i, a[i], b[iD[iD):

-x[1]>=-1

-x[2]>=-1

-x[3]>=-1

BE,

Min, MaxOf
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pysimple. func.Prod(obj: funcable-type’, idx: element-like | tuple[element-like, ...] | None=None) —

DType | Parameter
obj O#i idx L TOBEEHA LA 77 P 2IRLET.

INT A=A
e obj (funcable-type) -- ZEIH T IHROA TP =7 FTF.

 idx (None or element-1ike or tuple of them) -- FEZFIE S 2 #iHTT. BRI h
72356, obj DTN TOHPFICOWTOREZFHE L £ 9. [FU Element % (0 &
HBILIETEEHA.

RDME RT3 55513 Parameter %, R 52 WIESIE data-type IRL 5.
RBOD{EDE! data-type or Parameter

54 valueError -- duplicate Element in range of {}

FRR: obj X idx DIRTFHEHPHANPEEEDOLEIX 1 ZRLET. idx DX FILOEER obj & ZFfffiZz
AT bRRLET.

o7

>>> 1 Set(value=[1,2]); i = Element(set=I, name='1i")

>>> ] = Set(value='XY'); j = Element(set=], name='j")
>>> a = Parameter(index=(i,j), value={(ii, jj): ii*10+J.index(jj) for ii, jj in.
~I*J}, name='a')

>>> a

all,'X']=10

all,'yY']=11

af[2,'X']1=20

al2,'Y']=21

>>> Prod(ali,j], i)

Prod(a[i,jl, i)['X']=200

Prod(ali,j], i)['Y']=231

>>> Prod(ali,jl, j)

Prod(ali,jl, j)[1]=110

Prod(ali,jl, j)[2]=420

>>> Prod(ali,jl, (i,3))

46200

>>> Prod(ali,j])

46200

BE:

Sum, Min, Max
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pysimple. func.Sin(obj: funcable-type*) — Num | Parameter

INT X—4A obj (funcable-type) --

ERD{# obj 2% data-type DIFE L math.sin(obj) DFER%E, NN DEE X math.sin %
H BT L 7z Parameter Z3RF.

REDMEDE number or Parameter

pysimple. func.Sinh(obj: funcable-type ) — Num | Parameter

INT X—4A obj (funcable-type) --

ERD1E obj 23 data-type DE1E math.sinh(obj) DFER%Z, ZHA LN DI E1E math.sinh
BB EFRITEA L /2 Parameter %3R5 .

E D ﬁéa)gg number or Parameter

pysimple. func.Sqrt(obj: funcable-type) — Num | Parameter

INT X—A obj (funcable-type) --

RDf# obj »’ data-type DIFEE math.sqri(obj) DFERZE, ZH LI DG E X math.sqrt %
HEEZTH A L 7z Parameter %3R3 .

EDMEDE! number or Parameter

pysimple. func.Sum(obj: ObjPrm, idx: Optional[Index| ELEMENT]] = None) — Union[DType, Parameter]
pysimple. func.Sum(obj: VarExp, idx: Optional[Index| ELEMENT]] = None) — Expression

Sum(obj: operable-type, idx: element-Iike | tuple[element-Iike, ...] | None=None) -> DType |

Parameter | Expression
obj O idx FTOMEFHAE LA TV =7 P 2RLET.
NS X—4
* obj (operable-type) - MZFtH T 2NRDA 7> =7 FTT.

* idx (None or element-1ike or tuple of them) -- fIZFHEH T2 HHTT. A IN
72354, obj DI X TOEHFICOWTOMEFHEL Z 3. [ U Element Z#E(0E
HBEZEIXTEERA.

R D1{E obj A3 Variable, Expression D35& 1 Expression %, LA CTHFEDRE 2 5E1%
Parameter %, %5 2\W5EEI data-type ZIRL ET.

RDO{EDE data-type or Parameter or Expression

f5l4 valueError -- duplicate Element in range of {}

ER: obj % idx OIRNFHIFDZEEEDLEIZ0 2R L ET. idx B%EX T VDG obj & Fiffizs
FTT 7 bERLET.
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BT

>>> T

Set(value=[1,2]); i = Element(set=I, name='1i")
>>> ] = Set(value='XY'); j = Element(set=], name='j")
>>> a = Parameter(index=(i,j), value={(ii, jj): ii*10+J.index(jj) for ii, jj in.
—~I*J}, name='a"')

>>> a

all,'X']=10

all,'y']=11

af2,'X']=20

af2,'Y']=21

>>> Sum(afli,jl, i)

Sum(ali,jl, i)['X']=30

Sum(ali,j], i)['Y']=32

>>> Sum(ali,jl, )

Sum(ali,jl, j)[1]=21

Sum(ali,jl, j)[2]=41

>>> Sum(ali,jl, (i,3))

62

>>> Sum(afli,jl)

62

>>> x = Variable(index=(i,j), name='x")
>>> Sum(x[i,j], 1)

Sum(x[i,j], i):

x[1,'X"]+x[2,'X"]

x[1,'Y']+x[2,'Y"]

>>> Sum(x[i,jl, j)

Sum(x[i,jl, j):

x[1,'X"]+x[1,'Y"]

x[2,'X"]+x[2,'Y"]

>>> Sum(x[i,j], (i,3))

Sum(x[i,j]1, (i,3)):
x[1,"'X"]+x[1,'Y']+x[2,'X"]+x[2,'Y"]

BE,

Selection, Prod, Min, Max

pysimple. func.Tan(obj: funcable-type ) — Num | Parameter

INT X—A obj (funcable-type) --

ERD1{E obj #¥ data-type DE 1 math.tan(obj) DFEHR %, ZH LIS DIEE1E math.tan %
HEFRITEA L /= Parameter 3R 5.

BD{EDE number or Parameter

pysimple. func.Tanh(obj: funcable-type*) — Num | Parameter

INT X—4A obj (funcable-type) --

174

EE5EAPI FFaxX>rh




PySIMPLE Documentation, 'J1)—X 1.5.1

ERD1{E obj 2% data-type DIA 1 math.tanh(obj) DFER%E, Z LA DHE X math.tanh
B & BFRITEA L 72 Parameter 3K 3.

BEDEDE! number or Parameter

5.2.4 ;EZREH

pysimple. func.Selection(obj: BinaryVariable, idx: ‘element-like " | tuple[ ‘element-like ", ...] | None=None)

— SelectionConstraint

IRFDOE 0-1 BEZHOF T2 % 1 TEELZWEAICHWET. wesp 2k T 2545,
NEBENCIZEE D 0-1 BB R 2 BT 28D D IC— D OB B A FE ST 2 720, PERLE A EH
kX Ed. 2NLS Tl Sum 2 HWEEEHZ » ElHTF.

INT A=A

» obj (BinaryVariable) -- G T 2 HRD 0-1 BEEKTT. BRFEIFLNLTVWS
EBHD ET.

+ idx (None or element-1ike or tuple of them) -- 515 3 2 i T 3. BRI/
&, obj DI RTOHPFHZENRY LEF. [AU Element ZEAED 2 Z 2 IFTE
FHA.

ROMEDE SeclectionConstraint
Hs
e ValueError -- duplicate Element in range of {}
* ValueError -- the argument of Selection should be indexed variable

¢ ValueError -- Selection arg is an empty index

o7

>>> 1 = Element(value=[1, 2], name='i")
>>> j = Element(value=[3, 4], name='j"')
>>> z = BinaryVariable(index=(i,j), name='z")
>>> Selection(z[i,j], i)
Selection(z[i,j], i):

z[1,3]1+z[2,3]==1

z[1,4]+z[2,4]==1

>>> Selection(z[i,jl, j)
Selection(z[i,j], j):

z[1,3]+z[1,4]==1

z[2,3]+z[2,4]==1

>>> Selection(z[i,j], (i,3))
Selection(z[i,j]l, (i,j)):
z[1,3]+z[1,4]+z[2,3]+z[2,4]==1
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BE,

Sum

5.2.5 Hl#IREEL

pysimple.constraint.HardConstraint()

FRIRIIN— FHEITHZ 2 2R LET
RD{EDE! Constraintiieight

pysimple.constraint.SemiHardConstraint () — pysimple.constraint. ConstraintWeight

HRIHD L IN— PRI THL L ZRLET.
RD{EDE! Constraintiieight

pysimple.constraint.SoftConstraint (weight: int, quad: Optional[float] = None, linear: Optional[float]
= None) — pysimple.constraint. ConstraintWeight

filfyXp Yy 7 vl TH L e 2R L FT.
INTX—=&
» weight (non-negative int or -1 or -2)-- BADEERL R E357 X —XTT.
+ quad (non-negative float)-- EAD _XDHRETT.
 linear (non-negative float)-- EAD—RXRDIZRETT.

RD{EDE! Constraintiieight

5.3 FI%

exception pysimple.SimpleError (msg: str)

N—R 7 7 A: Exception
BHEwEboET Y Y IREORNERT 7 57 ATT.
BE:

pysimple.NuoptError
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BT

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name='ij")

>>>1ij + 1

pysimple.error.SimpleError: dim of 'Element' must be 1

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

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

>>> x + 1

pysimple.error.SimpleError: Variable 'x' needs to be with index (no index given)
>>> Sum(x[i], i) + i

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[i]

pysimple.error.SimpleError: objective cannot be defined with index
>>> p += Sum(x[i])

>>> 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

N—RX 7 7 X: Exception
Nuorium Optimizer DINERTHRAE L 72fIs 2 KT 7 5 A TT.
BE:

pysimple.SimpleError

5.4 BE
5.4.1 HIFEH

pysimple.__pos__(obj: ‘operable-type*) — Parameter | Expression
HATHJHE +obj ZIRL ¥ 7.

INT A=A obj (operable-type) --

ERD1{E obj 23 funcable-type DA Parameter %, Z LI DIE X Expression % 3K L
£

RBODMEDE Parameter or Expression
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pysimple.__neg__(obj: ‘operable-type*) — Parameter | Expression
HATHJHE. -obj ZIRL ¥ 7.

INT A=A obj (operable-type) --

ERD1E obj 73 funcable-type DA Parameter %, Z LIS DI E X Expression %K L
£

RBOMEDE Parameter or Expression

5.4.2 B EE

Set.__sub__(rset: Iterable) — Set

Set iZEEFNTrset TAFNRWVWERETIRLET.
INT X—A rset (iterable) -- Set % set T/ THHWEHA.

RDEDE Ser

H7I)

>>> I = Set(value=[1,2,3,4], name='1")
>>> ] = Set(value=[2,4,6,8], name='J]")
>>>T1 - ]

Set(name="'(I-J)"', value=[1,
>>> 1 - {2,4,6,8}
Set (name="'(I-{8,

>>1 - [2,4,6,8]
Set(name="'(I-[2, 4, 6, 8])', value=[1, 3])

3D

2, 4, 6})', value=[1, 3])

Set.__mul__(rset: Iterable) — Set
Set ¥ rset DEMEEATIRL 7.

INT X—A rset (iterable) -- Set % set TR THHWEHA.

RDEDE Ser

Ho7IL

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

>>> 1 % 1

Set(name="'(I*I)"', dim=2, value=[(1, 1), (1, 2), (2, 1), (2, 2)D

>>> 1T * {3,4}

Set(name="(I*{3, 4})', dim=2, value=[(1, 3), (1, 4), (2, 3, @2, DD
>>> I * [3,4]

RDR—=J1Z% <)
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(BIDR—T 5 D x)

Set(name="'(I*[3, 4]1)', dim=2, value=[(1, 3), (1, 4), (2, 3), (2, 4D
>>> 1 * 1 * 1

‘—’(2! 1, ]-)1 (2! 1! 2), (2’ 2! 1)! (2, 21 2)])

Set(name='((I*I)*I)"', dim=3, value=[(1, 1, 1), (1, 1, 2), (1, 2, 1), (1, 2, 2),.

Set.__rsub__ (Iset: Iterable) — Set
Iset TEFENT Set TEFNRWVEERIRLET.

INT X—4 rset (iterable) -- Set ® set T THHBVWEHA.

RDEDE Ser

Ho7IL

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

>>> {2,4,6,8} - I

Set(name="({8, 2, 4, 6}-I)', value=[8, 6])
>>> [2,4,6,8] - 1

Set(name="'([2, 4, 6, 8]-I)', value=[6, 8])

Set.__rmul__ (lset: Iterable) — Set
Iset ¥ Set DEHEESZRLET.

INT X —A rset (iterable) -- Set X set TR THHVFHA.

RED{EDE Ser

o7

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

>>> {3,4} * 1

Set(name="'({3, 4}*I)', dim=2, value=[(3, 1), (3, 2), (4, 1), (4, 201
>>> [3,4] * I

Set(name="([3, 4]*I)', dim=2, value=[(3, 1), (3, 2), (4, 1), 4, 2)1)

pysimple.__add__(objl: ‘operable-type", obj2: ‘operable-type) — Parameter | Expression
TIHEE objl+obi2 BIRLET.

INTA—=H
e objl (operable-type) --
e obj2 (operable-type) --

ERD1{E objl F721% obj2 A Variable, Expression D35A1% Expression %, ZH LN DLGEIX
Parameter 23X L £9.

5.4. B8
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REDEDE! Parameter or Expression

pysimple.__sub__(objl: ‘operable-type", obj2: ‘operable-type) — Parameter | Expression
TIHEE objl-obj2 BIRLET.

INTA—=H
e objl (operable-type) --
¢ obj2 (operable-type) --

ERD1{E objl F721% obj2 A3 Variable, Expression D3551% Expression %, ZHNDIGE
Parameter 38 L 7.

BEBDOMEDE Parameter or Expression

pysimple.__mul__(objl: ‘operable-type", obj2: ‘operable-type) — Parameter | Expression
T JAHA objl*obj2 BIRL ¥ 9.

INZA—=%
e objl (operable-type) --
¢ 0bj2 (operable-type) --

ERD{E objl F721% obj2 A3 Variable, Expression D551& Expression %, ZN LN DIGEIX
Parameter %R U £ 3. (HEMRIMIE £ 7213 X TRWEGE, TypeError 23#%1F H 1L
¥7.

RBOMEDE Parameter or Expression
9% TypeError -- high dimension operand type(s) for *: {} and {}

pysimple.__mod__(objl: funcable-type", obj2: funcable-type) — Parameter
T JATHA objl%obi2 BIRL .

INTR—=Z
e objl (funcable-type) --
¢ 0bj2 (funcable-type) --
ROl HEEENRE 132X TR WSS, TypeError BT o g3,
RDEDB Parameter
54 TypeError -- high dimension operand type(s) for %: {} and {}

pysimple.__truediv__(objl: ‘operable-type’, obj2: funcable-type) — Parameter | Expression
TIHEE objl/obj2 BIBLET.

INTA—=H
e objl (operable-type) --

¢ obj2 (funcable-type) --
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pysimple.

R D1{E objl 2% Variable, Expression D351 Expression %, Z L DHE1E Parameter

ZRUET. HEMRIE 22K TROWES, TypeError BT o E 5.
RDEDE! Parameter or Expression
f5l4 TypeError -- high dimension operand type(s) for /: {} and {}

__floordiv__(objl: funcable-type", obj2: funcable-type) — Parameter

TIHEE objl//0bj2 BRLUET.

pysimple.

INTA—&
e objl (funcable-type) --
e 0bj2 (funcable-type) --
R D& HEMERIE £ 72132 R TR WS, TypeError BT HNE T,
RDEDE Parameter
f5I149% TypeError -- high dimension operand type(s) for //: {} and {}

__bow__(objl: funcable-type", obj2: funcable-type) — Parameter

TIHEE objl**obj2 IR L E .

NTA=Z

 objl (funcable-type) --

* obj2 (funcable-type) --
RO E HEEMROE £ 7213 =K TR WS, TypeError 2347 H %7 .
ROEDOE Parameter

f5l4 TypeError -- high dimension operand type(s) for **: {} and {}

pysimple.__radd__(objl, obj2)
pysimple.__rsub__(objl, 0bj2)
pysimple.__rmul__(objl, obj2)
pysimple.__rmod__(objl, obj2)
pysimple.__rdiv__(objl, 0bj2)
pysimple.__rtruediv__(objl, obj2)
pysimple.__rfloordiv__(objl, obj2)
pysimple.__rpow__(objl, 0bj2)
FRRICERS N TVET.

5.4. B8
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5.4.3 LLBER

pysimple.__l1t__(obj)

Return self<value.

pysimple.__gt__(obj)

Return self>value.

pysimple.__le__(obj)

Return self<=value.

pysimple.__ge__(obj)

Return self>=value.

pysimple.__eq__(obj)

Return self==value.

pysimple.__ne__(obj)

Return self!=value.

544 Ev MNER

Set.__or__(rset: Iterable) — Set
Set & rset DWITNLICEFNIEREIERLET.

INT X—A rset (iterable) -- Set R set T/ THHVEHA.

RDEDE Ser

B>

>>> I = Set(value=[1,2,3,4], name='1")
>>> ] = Set(value=[2,4,6,8], name='J")
>>>T1 | ]

Set(name="'(I|1)"', value=[1, 2, 3, 4, 6, 8])

>> 1 | {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=[1, 2, 3, 4, 6, 8])

Set.__and__(rset: Iterable) — Set
Set & rset DM HFICEEFNIEEAEIRELFT.

INT X —4 rset (iterable)-- Set ® set TR THHVOELA.

RDEDE Ser

182
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BT

>>> T Set(value=[1,2,3,4], name="1")
>>> ] Set(value=[2,4,6,8], name="]")
>>> 1 & ]

Set(name="'(I&J)"', value=[2, 4])

>> 1 & {2,4,6,8%

Set (name="'(I1&{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: Iterable) — Set

Set ¥ rset DWVWITNHL— I ITEENIEEEZELET.

INT X—74 rset (iterable) - Set ® set T/ THHWEHA.

RDEDE Ser

o7

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

>>> ] = Set(value=[2,4,6,8], name="]")

>>> 1 A )

Set(name="'(I*))"', value=[1, 3, 6, 8])

>> 1 +~ {2,4,6,8%

Set(name="'(I*{8, 2, 4, 6})', value=[1, 3, 8, 6])
>>> 1 A~ [2,4,6,8]

Set(name="'(IA[2, 4, 6, 8])', value=[1, 3, 6, 81)

Set.__ror__(Iset: Iterable) — Set

Iset ¥ Set DWITNNICEHENIHREERLET.

INT X—74 1set (iterable) - Set ® set T THHWEHA.

RDEDE Ser

o7

>>> I = 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, 6])
>>> [2,4,6,8] | I

Set(name="'([2, 4, 6, 8]|I)', value=[1l, 2, 3, 4, 6, 8])

5.4.
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Set.__rand__(Iset: Iterable) — Set
Iset ¥ Set DM G ICEFNIHEEERLET.

INT X—4 1set (iterable) -- Set ® set T THHVWEHA.

RD{EDE! Ser

vl

>>> I = Set(value=[1,2,3,4], name='1")
>>> {2,4,6,8} &I

Set(name="({8, 2, 4, 63}&I)"', value=[2, 4])
>>> [2,4,6,8] & I

Set(name="'([2, 4, 6, 8]&I)', value=[2, 4])

Set.__rxor__(Iset: Iterable) — Set

Iset & Set DVWFTNL—HIKETEENLEEZ KL ET.

INT X—A 1set (iterable) -- Set % set T THHWEHA.

REBDEDE Ser

o7

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

>>> {2,4,6,8} A 1

Set(name="'({8, 2, 4, 6}*I)', value=[1, 3, 8, 6])
>>> [2,4,6,8] A~ I

Set(name="'([2, 4, 6, 8]AI)', value=[1, 3, 6, 8])

Cond.__or__(rcond: Iterable) — Cond
Cond ¥ rcond DWW N DR TRERERL 7.

INT X—4A rcond (Cond) --

EDEDE! Cond

o7

>>> i = Element(value=[1,2,3], name='i")
>>> (i<2) | (2<i)
((i<2)|(1>2))[i] in [1, 3]

AR
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o FHEEFOBEIIAN ) 12k, BRMFFENZ DT 2 0ERHD 5.

Cond.__and__ (rcond: Iterable) — Cond
Cond ¥ rcond DT DG ZFH - TEHARERLET.

INZ X—%4 rcond (Cond) --

RBDEDE Cond

BT

>>> i = Element(value=[1,2,3], name='i")
>>> (1<i) & (i<3)
((1>1)&(><3))[1] in [2]

AR:
o THEEFOBEIIAN ) 12k, BRMACFENZDT 2 0EBHD 5.

e 3 DL LD DS, Condition BAEUE R L 7= AR TR 3 WTF . Condition(,
(1<i, i<5,i!=3))

BE:

pysimple.Condition

5.5 g
iterable __iter_ XY v F%2$;D 27 7 A TF. Python fIAATITIX tuple, list, set, dict 72 ¥'2%, PySIMPLE
TlX Set, Parameter, Variable 72 ¥D%%4 L £ 9.

mutableset FHIZRELEK 2 Z 2 collections.abc.MutableSet & #& LT\ 3% 27 5 XA TF. Python fIAAIITIX
set 72 ¥'%3, PySIMPLE Tl Set R ¥ M L ¥ 7.

data-type ¥ —fHE L THATE28TY. BER L XFHRPFZY L ET.
element-like s Fy U CHHATX 38C9d. Element, ElementSlice, Cond BITF.
funcable-type ZFRIEN I CT% 2RIC¥. data-type, element-like, Parameter, Table BIC3 .

operable-type ‘EH T Z 28 T3 . data-type, element-like, Parameter, Table, Variable,

Expression BIC¥.
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F6E FIERE

6.1 [1.5.1] - 2024-07-02

Added

. #94 NumPy 2 ZMJ5
AP X% ==Y ary7 v L% NumPy @2 RIZHELE L7z,
Fixed

. #99 wls DRFR T — X ADIEL < e

wls DK 7 — & Z NuoptStatus DESIEL K BRNWZ e 3D FEEREIEL ¥ L.

#1256
. #1261
. #1278 mpsout THHEN/Zmps 77 A VD7 4 —~<» b

mpsout THAZXN/zmps 774 VD7 x—~<v MIHETI2HADOREAEEZBIELE L.

6.2 [1.5.0] - 2024-03-28

Added
. #72 N7 — IR

BEROBTIN—TEREIETED L5 DELE. AR 2= RT 4 ZAT7LTY XL ws
~, TEIYTRERT 228 OBREERINCEY . #4#EE b of@EtMEC L, BR
HREDM LA RIAD 3. FMllE variable.group % Z& 72X,

. #82 Python 3.12 Xt
Python 3.12 IZHIG L % L 7.
. #85 AR O fEREE

EROMEZBAEICEFE ST 2 R Y v F Variable. fix #BIMUFE L. £/, EEL-EZERT
%X v K Variable.unfix bR TEE5. HECREEZITS & 21, ZREE/MEREZFHT 2 &
ERICT. FRAFEICOWTIE LP DEZHFSH T MILP DEMEREEZTIZ v T  TEL X,

. #89 INTITE get XY v ¥
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get XV » K% Parameter/Variable/Expression/Constraint IZiBfIL F L7z, get X Y v Nl __ getitem__
D KeyError 23&1F 5V N—T 3 T, key RGBT 2 & DR WEHEITIE KeyError 23#%1F 6401
TOLRDET. UKD, HEREFCL 7 e -2 X DRI T2 2N TEL K5I FT.
77 ANV MEDIFERTETHICO L RDET. BRFEEZIR—FLBRVINKTO Table.get XY v F
FHIBRE N E U7z, 3l Parameter. get, Variable.get, Expression.get, Constraint.get %
CHERL 23w, ERARICOWTR BAZRGP70-REFNORETI=v o dTEI W,

>>> 1 = Element(value=[1, 2, 3], name='i")
>>> z = BinaryVariable(index=i, name='z")
>>> z[i] - z.get(i-1) >=1
((z[il-z.get((A-D[1D[1D[i]>=1):

z[1]>=1

-z[1]+z[2]>=1

-z[2]+z[3]>=1

. #90 Parameter/Table D X FH| 7 + —~< v MEE

UNF-7% L Parameter/Table 257 + —~< v MEAXTFEY 7 7/ (f-string) 10 G L E L7z, HWYBEEME
% f'{problem.objective.val:.2f}' D LS IIHIET % & T L IWEFTT. ML Parameter.
__format__ % ZHEFR 72X,

Changed
. #88 wls O G 28 HO0 s

AR 2—=VRAT 4 ZATNAY XL wis TBEEHRD 5 R IntegerVariable 7215 T7% AR E
O 5 Z Variable KA 5 £ 527D ¥ Ui, HEEEECZ M S BRI, HWBEE L HIHNX1RETH
ZREDDHD EFT. wis IZOWTUE FIFIFERERBRE Y LN wesp/wls & ZELTZE 0.

Fixed
. #1221 A A PL7ZSum T —ICRBZeHDH D

2 A b L7z Sum TIHRFDE > TW B A SimpleError 12722 Z 2 B3B3 REERBIELF L.

6.3 [1.4.1] - 2023-06-15

Fixed
. #1186 setitem T IndexError 12725 Z 03D 5

setitem TREKX L7\ IndexError BRAET 2 Z e BH 2 FAEERBIEL F L=,
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6.4 [1.4.0] - 2023-03-27

Added
. #55 DEIREIEDOK TR 2B THEZE S

DHBRETE DK T 5% Python Da— ANy JEHTHEZ M3 X5k L7 FFlE d—)L
INY VB B CHER XV,

>>> def func(solver):
# FATAIREMRDMERA 1 DL RISk o = o R EEEEIET 3
if solver['SolutionCount'] >= 1:
return True
return False

>>> problem = Problem()
>>> ...
>>> problem.setCallback(mip_terminate=func)

. #63 Python 3.11 *fits
Python 3.11 IZHIG L % L 7.
Changed

. #75 wesp D —REEEZERO IS

FFIFERRIEICH T A A X b 2a— VAT 4 ZAT7LTY X A WCSp TO0-1 %ﬁﬁi&ﬁ%z BinaryVariable
72T S B-E Y 5 R IntegerVariable ZEZ 2 X 51272 D £ L7z, wesp IZ2WTIE BT ER
BBY ILIN wespiwls = ZEL 2RV,

. #70 NuoptStatus = ¥[ZEHNC T %

NuoptStatus 73 IntEnum Z#kH&K T 2 X512k b F L7,

>>> x = BinaryVariable(name='x")
>>> p = Problem()

>>> p.status
<NuoptStatus.INITIAL: 0>
>>> print(p.status)
NuoptStatus.INITIAL

>>> p o+= X

>>> p.solve(silent=True)
<NuoptStatus.OPTIMAL: 1>
>>> p += X <= -1

>>> p.solve(silent=True)
<NuoptStatus.INFEASIBLE: 3>

. #1113 RfFEF 7> a Y EREHERNZT 3
KIEF T a VED IntEnum 2R T2 L5112 D ELE. AW S XRORENZLE DD £
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. F72, 140 TEHFIHT S OIEETIETREDTE I, FERINICHERDIEE T TEZFEIES R
3. [HCTOHEEIXSE I R— ST T.

>>> p = Problem()

>>> p.options.branchCut

>>> p.options.branchCut = Options.Branch.CUT_AGGRESSIVE # fit2kD{57E /1%

>>> p.options.branchCut

2

>>> p.options.branchCut = Options.Branch.Cut.AGGRESSIVE # N\— =2 > 1.4.0 LIFD
fEE 1%

>>> p.options.branchCut

<Cut.AGGRESSIVE: 2>

>>> p.options.branchCut = 2 # fECHED AIRE (ERED )
>>> p.options.branchCut

2

. #76 SEIRNBORIEA 7> a v OfETRH—

KfEA 7> a D method ¥ scaling TREEA 7> a VERBEHTE S L5127 D % L7, method
X5 e DFNH G DIEEFIENY R— F XN E T, scaling iF 1.4.0 TEHIHE S OFEE HIETH
ENTEETY, FERINCIERDCFINC K 28 EH KT F 5.

>>> p = Problem()

>>> p.options.method = 'simplex' # TERDIEE T

>>> p.options.method

'simplex’

>>> p.options.method = Options.Method.SIMPLEX # N—3 a3 1.4.0 DUEDIEEE
>>> p.options.method

<Method.SIMPLEX: 'simplex'>

>>> p.options.scaling = 'cr' # TERDIGE T

>>> p.options.scaling

<Scaling.CR: 2>

>>> p.options.scaling = Options.Scaling.CR # N— =2 1.4.0 DIEOIEE A
>>> p.options.scaling

<Scaling.CR: 2>

>>> p.options.scaling = 2 # [ETHEE D AEE G

>>> p.options.scaling

2

Removed

. #62 Python 3.8 #7R— |
Python 3.8 lI3IEXfInEe e b k L 7.
Fixed

. #50 LP D2IT wesp &R 720

EEARUE G TR - HRREEE —HBINT 2 &, BAEMINCHH L TWiR< T wesp & LTKRMR

190 5 6 B FHEE



PySIMPLE Documentation, 'J1)—X 1.5.1

TELL B2 FEGZEBIELE L.

6.5 [1.3.1] - 2022-06-30

Added
. #6 Parameter ¥ Set O FLEg

Parameter ¥ Set DA TE S XS5k b L.

>>> i = Element(value=[1, 2, 3], name='i"')
>>> S Set(value=[3, 4], name='S")

>>> 1 < S

(i<S)[i] in [3]

>>> i+l < S

(GE+1)[11<S)[i] in [2, 3]

>>> i+l < [3, 4]

(GEA+1)[1iI<I[3, 4D [i] in [2, 3]

>>> a = Parameter(index=i, name='a'); a[i]=i+1

>>> a[i] < S

(a[il<S)[i] in [2, 3]

>>> al[i] < [3, 4]
(alil<[3, 41)I[i] in [2, 3]

. #8 Parameter % & A 72 Expression D7 7 £ &

Expression.__getitem__ T Parameter XMEHTE 2 k5 1ckh £ L 7=

>>> I = Set(value=[1,2]); i = Element(set=I, name='i")

>>> ] = Set(value=[3,4]); j = Element(set=J], name='j")

>>> x = Variable(index=(i,j), init={ij: sum(ij) for ij in I*J}, name='x"')
>>> e = x[1,j] + 1

>>> b = Parameter(index=j, value={3: 4, 4: 3}, name='b')

>>> e[i, b[jl].val

(x[1,j1+D[i,b[j]1]1[1,3].val=6
(x[1i,j]+1[1i,b[j]1]1[1,4].val=5
(x[i,j1+D[i,b[j11[2,3].val=7
(x[1,j1+D[i,b[j1]1[2,4].val=6

Fixed

. #1022 KX DRERZEES 28D 2
BIERNAZHEBIELE L.

. #1077 XEV Y —2

XEY Y — 2 EFROBIERZITWE L
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. #1085 SEATAIREFRDI D22 o TR \WDIT isFeasible() 3 True

EITAIREMEN B O N TWRWICH D &3 isFeasible BB True 18722 Z L 3D 2 AR EEZ(BIE
LEL7.

6.6 [1.3.0] - 2022-03-28

Added
. #4 1IS THMOHS

BIETHBEICB W TEWIFET 25X H 28545, Z0HR/NDH% 1IS(rreducible Infeasible
Set) YMEUNEF. ZODIS % Python A 7Y =27 b LTHETE 2 X512k D F LA EITAAEE
BIGE, RRE 25 ORESR, ZOHINCH T 27 7R BT 252 FHF LR D ¥
T, AR RITA UM ERE HREE 2 SRR 2T 0.

>>> x = Variable(name='x"', 1b=0)

>>> y = Variable(name='y', 1lb=0, ub=1)
>>> z = Variable(name='z', 1b=0)

>>> p = Problem()

S>> p 4= X+ Yy + 2

>>>p +=y + z >= 0, 'consl'

>>>p += X +y >= 5, 'cons2'

>>> p += X + z <= 3, 'cons3'

>>> p.solve(silent=True)

3 # NuoptStatus.INFEASIBLE
>>> p.result.iis
0: cons2: violation=-1
X+y>=5
1: cons3

-x-z>=-3

. #42 PySIMPLE A 72 =27 b DV 754 X

PySIMPLE #7227 v 2NXA FVIZT VT IA4 ATEB LSITKRDF L. #EMlE PySIMPLE 7
T bDI)TS5AR % CHERLZE W,

>>> 1 = Element(value=[1, 2, 3], name='i")
>>> x = Variable(index=i, name='x")
>>> with open('dump.pkl', 'wb') as f:

Serialize.dump(x, f)

>>> with open('dump.pkl', 'rb') as g:
x_ = Serialize.load(g)

. #1036 Problem IZBEFHRINTW B EH—EDHIF
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Problem 7 7 A IZJ&M: variables 25BN XN E L=, M variables % ZHEFR L 72X\,
#34 Problem OF=7 7t R

__getitem__ WXHEB 7/ LRATESL XSV ELE. ABMDBHEHATBETT. constraints
variables RIFED 7 7 L AW TEET. /2, __delitem _ IZBWTHFRETT

>>> x = Variable(name='x")
>>> y = Variable(name="'y"')
>>> p = Problem()

>>> p += X >= 1, 'consl'
>>> p +=y >= 1, 'cons2'
>>> p['cons2']

cons2:

y>=1

>>> p[1]

cons2:

y>=1

>>> p[-1]

cons2:

y>=1

>>> p.constraints['cons2']
cons2:

y>=1

>>> p.constraints[-1]
cons2:

y>=1

>>> p.variables['y']

>>> p.variables[-1]

#35 fHDILD

FHAIAABEE round T/ X — RERHEAMREOMEE D Z N TES LD D L. FEM
W& __round__ % ZHEFEL 72XV,

>>> p = Problem()

>>> p.solve(silent=True)

1

>>> x.val
x[0].val=1.500000000256067
x[1].val=2.9999999999710107
>>> round(x[i].val, 2)
round(x[i].val, 2)[0]=1.5

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

round(x[i].val, 2)[1]=3.0

#37 BB DHIBR

FEL-HIEEZ del XTHIRRT A2 B TEL XSI1ICRD L. FHX objective & ZHER
{FEZW.

>>> x = Variable(name='x")
>>> y = Variable(name="'y"')
>>> p = Problem()

>>> p += X

>>> p.objective

X:

X

>>> p 4=y

pysimple.error.SimpleError: objective can only be assigned once
>>> del p.objective

>>> p 4=y

>>> p.objective

y:

y

#45 Python 3.10 XHit
Python 3.10 12X L % L 7.
Changed

#17 Hl¥fED LP/QP TOFIH

BIFITURE ~N— FHIRY, &I N— Rk, ¥V 7 MlRYE LP/QP O—EBETHRHATE 2 X512k
F L7

#33 HABEB O fE
objective DHHIEEZEDH L UE L7=. LIFijiZ None TL 7=,

>>> p = Problem()
>>> p.objective
<empty>:

0

#56 wesp/wls TR DHIlHY
wesp/wls TRDHIRIERZ 5 L D12k F L. FIFTREREY LN wesp/wls.
#57 wls C unbounded 72 BEZE KL

wls TEBZER 2P 5 B EFRAFIB L TH/AZ X5 L. GHFTEMEY LN

wesp/wis.
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Removed
#46 Python 3.7 #7R— |

Python 3.7 3B & 72 D % L 7.

6.7 [1.2.1] - 2021-06-16

Fixed
#919 KeyError DL —X vt —

Expression 23 2 _ getitem_ THAT % KeyError DX vt =Y 2 HELE LR, Xvt—
BHROHEBENL D 5.

>>> i = Element(value=[1,2], name="i")
>>> j = Element(value=[3,4], name="j")
>>> x = Variable(index=i, name='x")

>>> z = Variable(index=(i,j), name='z")

>>> exp = Sum(z[i,jl, j) + x[i]
>>> exp[0]
KeyError: 'Sum(z[i,j], j)[0]"

#1004 mpsout TEEMENIHE T 25 — A 03D %

ZEEHIHFIRICHD 5 b, BHEROAD 2 WVWILL Db WEE, mpsout THHEN3
mps 7 7 A MZBWTHEMREME L TRlb XN L WO RESEZBIELE L.

#1007 PySIMPLE O mpsout T7 7 £ V%% &K < § % & mpssolver Taidd 72 { 723

mpsout CIHESINZT7 7 A NVEPRETEZ &, (LHREMZI RV mps 7 7 A WD IEH B 20D
FEERBIELEL.

#1013 HFEBEBOEBEENGEETN TV ZDE

PYSIMPLE-119 CHEBERICIRENR I GE DT X —XOMREBEBIELE L

>>> i® = Element(value=[], name='i0")
>>> il = Element(value=[1,2], name='il")
>>> a = Parameter(index=(i®,il), name='a')
>>> a

# empty

>>> Sum(a[i®,il], i®) # fixed
Sum(a[i®,i1], i®)[1]=0

Sum(a[i®,i1], i0)[2]=0

>>> Sum(a[i®,il], il)

# empty

>>> Sum(a[i®,il])

0
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#1019 PySIMPLE @ mpsout 25 H B O EFIEIRIG L TR wn

H B ERIE % B0 E, mpsout SHMEREE > THA T2 REERBIELE L .
#1022 KX ORERZEES 283D 2

IS XDORERERBES e DD B FEERBELE L .

6.8 [1.2.0] - 2021-03-29

Added
PYSIMPLE-135 KRG

HFR, BRBEBIC KR EWS e TEB LIk L.
PYSIMPLE-136 wcsp/wls ¥t

HAN ZHFIFERBEICH T2 X X 2 =Y AT 4 7 AfRiE wesp ZFFUCHIE 2 X 51272 D F L7
Wl AR 2—VRT 4 VAT NIV AL wWs ZRHTESL LS5 F L.

PYSIMPLE-172 Python 3.9 X}
Python 3.9 IZXHG L % L 7z.
Changed
PYSIMPLE-185 Variable/Expression.val D& D R D —1k

WERPEZZORICN T2 val ZOEMIE Table BT E5I1CLFE L7z, MURNTHAATITL 7=,
RICHMBEEDE YL T 2D THEEL XV,

PYSIMPLE-192 Z#{® bound error DX £ I >

EHDbound F = v 7 EITI XA IV T EKRBRENSESRICLE L. 72720, type BHEEED
LEHELZAA IV Tldbound F = v Z 3 TONLEHA.

>>> x = Variable(lb=3, ub=2, name='x")
pysimple.error.SimpleError: infeasible bound of variable x ( defined infeasible.
—~bound [3 <= * <= 2] )

Removed
PYSIMPLE-198 Python 3.6 %K — b
Python 3.6 I3IExfIGE 72 D ¥ L 7.
Fixed
#967 [FRUEAMEIE S 1T 0RO IHFEI DS R % IS 5

FFEEENBE XN TOARVWRISN U TZIHEREORMREZMES FESZBIE L L. FEHEOEM
LY X LDz, FEENEHE I TOWRWESTHMELRW T LI XA LE L.
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. #992 setitem TLT T —IZRB DD 3
setitem THEMX L 72\ IndexError AT 2 e RHEZ2FEEERZBIELF L.
. PYSIMPLE-118 4<% ¥ (C Condition T5ff11F % ¥ SimpleError 1272 %

Cond Bl 7Y = 7 b % Condition IZFi\W % ¥ SimpleError 1272 2 AEEEEIEL F L.

>>> i = Element(value=[0,1,2], name="'1i")
>>> 10 = i>0

>>> Condition(i®, i0<2)

((1>0), ((1>0)<2))[(i>0)] in [1]

6.9 [1.1.2] - 2020-09-11

Fixed
. #954 ZROFBEEZEBEAR oMt —

ARETII - RoTVWEDDZEBIELE L.

>>> 1 = Element(value=[1,2], name="'i")
>>> x = Variable(index=i, name='x")
>>> y = Variable(index=i, name='y')
>>> e = x[i] + y[il]

>>> e

(x[il+y[il):

x[1]+y[1]

x[2]+y[2]

>>> e + e # fixed

([T+y D [+ x[11+y[AD A
2*x[1]+2*y[1]

2*x[2]+2*y[2]

. #965 L RIRMESLEHOEIC 2731 U LB R IEET 2 e A —nN"—Ta—

ZH D _ERERESEBTEIC 2731 DI E DA 2 H5E 3 % & Kfi#R#IZ OverflowError & 72 2 A E&
BELE L.

6.10 [1.1.1] - 2020-06-08

Added
. #883 Collection X YV v FDHK—

collections.abc.Collection 23% 7R — F 35 X >N __contains__, __len_ ,__iter % Parameter, Table,
Variable, Expression, Constraint, D3 XTHVR—FFTBELIITRDEL.
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Fixed
. #933 INFHWEL T 2 A T ME S

i*x[1,j1 D& D1, ZEORFIIHN L CHEEEROIRTEIWIE T 2 55 ICHEEREZRIAES %
BELEL.

>>> i = Element(value="XY', name='i"')
>>> j = Element(value=[1, 2], name="j")
>>> x = Variable(index=(i,j), name='x")
>>> j*x[1,j] # Index(j,1i)

G*x[i,3D:

x['X',1]

x['Y',1]

2*x['X",2]

2*x['Y", 2]

. PYSIMPLE-181 i JfE8%4 o 7 JF 8 45 I E 0 i &1k

HPFRBOEFICRI UIRFEEBATOVTH R 74 RBMNTEE L TWARIFIUIFHFTENS X512k
DEL.

. PYSIMPLE-184 $EORICHT 2 ZIHEHEESTE RN

FeE 2R - AR L0 “HEENCTERWAESZEBIEL £ L.

6.11 [1.1.0] - 2020-03-02
PySIMPLE 1.1.0 TIEXRERPEIANCE R LI N FE L7z, 1.0.1 2B LT 10 U EoEEbEZER L,
C++SIMPLE ¥ FE#: LT dBtap B n#EIC R D £ L.

% 7z, Nuorium #EER AR~ > FOEITITHE L, Nuorium $iAERE: LT PySIMPLE 2583 % X
SWhbELE — BB EREZ <

BI{EEREE D Linux, Mac 8% R— X2 X512k D, H&FHD Python 3.8 IZHMILL F L.
Added
. PYSIMPLE-140 Linux, Mac fi
Linux, Mac ISR L E L7,
. PYSIMPLE-158 Python 3.8 X/
Python 3.8 IZXHI L % L 7z.
. PYSIMPLE-157 Set D X 5 £ &

__getitem__ DFIBICATIARF TV 27 b RIGLE L.

198 5 6 B FHEE
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>>> I = Set(value=[1,2,3], name="1")
>>> 1

Set(name='1"', value=[1, 2, 31)

>>> I[:-1]

Set(name="I[:-1]", value=[1, 2])

. #839 RfEA 7> a > oHIHHL

BELKRIAEL T2 a vk del XTHHBEICRT Z e TEB3 X512k DELT.

>>> 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 TITNTORMEA T a VEIHMEICR T Z A TEE . FHME REA T
oYk THERRLIZE WV,

. PYSIMPLE-80 mpsout
Problem IZ mpsout X Y v FANBMME N E Uiz, Al mpsout % ZHERR K 723\,
Changed

. PYSIMPLE-153 bound /& b LAk

1b, ub J&MIZ immutable 1272 D, bound HlFNIFHIRIIc—AbZ N F L. ZAUT K DER, ik
RO dual VIEL B TEET.

>>> i = Element(value=[1,2], name="i")
>>> x = Variable(index=i, 1b=15, name='x")
>>> x.1b

x[1].1b=15

x[2].1b=15

>>> p = Problem()

>>> p += x[i] >= i*10, '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

RDR—=J1ZHK )
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(BIDR—T 5 D x)

x[2].val=20.000000041666624
>>> x.dual

x[1].dual=1.0

x[2].dual=0.0

>>> p['cons'].dual
cons[1].dual=0.0
cons[2].dual=1.0

Removed

PYSIMPLE-167 Python 3.5 K — b
Python 3.5 3N 7 D %k L 7.
Fixed

#805 ZIULEED—HEEX Y v F 05 EHIFR

EEDEEICE D, ZRITEBITHT B __getitem__, next, prev DF|EUIZ element-Ilike Z2EIE
L%9. index TIIAJRETT.

>>> IJ = Set(value=[(1,2), (3,4), (5,6)], name="I]")
>>> 1 = Element(value=[0,2], name='i")

>>> IJ[0]

1, 2

>>> IJ[i]

TypeError: cannot apply IJ[i] to multidimensional Set
>>> ij = Element(value=[(3,4)], name='ij")

>>> IJ.next((3,4))

(5, 6)

>>> IJ.next(ij)

TypeError: cannot apply IJ.next(ij) to multidimensional Set
>>> IJ.index((3,4))

1

>>> IJ.index(ij)

IJ.index(ij)[3,4]=1

#852 Parameter * Variable/Expression D#RF/E

Parameter * Variable/Expression D{EEFIRD A > 7 v 7 A% HBINHIC L % L.

>>> i = Element(value=[1,2], name='i")
>>> j = Element(value=[3,4], name='j")
>>> a = Parameter(index=(i,j), name='a')
>>> x = Variable(index=j, name='x")

>>> afi,j] = 10%i+j
>>> ax = al[i,jl*x[j]
>>> ax

RDR—=T1ZHKi )
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HIDR=I D 5 DHEE)

(ali,j1*x[i1):
13*x[3]
14%x[4]
23*x[3]
24%x[4]

>>> ax.index
Index (i, j)

. PYSIMPLE-69 H R84 o & 4 o JlLEE

HIBIENC ERIENFAE L725E, KBRS optValue ICKMX B WAESGEEIEL T L7,
objective @ val BHEIZSETHED ELWEPAD £3.

>>> i = 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 3852 5517 L 72358 D 15
KgEHRsa >y — M Sh 2 R EGRBIELE L.
. PYSIMPLE-137 silent=True TEE A > X 7V Xh 5K TE W

IDLE % IPython 72 ¥ DA ¥ & 7°1) X 1T silent=True TRMTERLVAEEGEBIEL F L.

6.12 [1.0.1] - 2019-07-01

Fixed
. PYSIMPLE-104 HRBEEICE X T WA O WIHIENZE D
,47'12

%
— i E HWBEBIC 5 A ERD 55, GRATORVWETOEIED 2 FEGZEBIEL £ L.

>>> p = Problem()

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

>>> x = Variable(index=i, 1lb=1, init=2, name='x"')
>>> x.val

x[1].val=2

RDR—=J1ZHK )
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(BIDR—T 5 D x)

x[2].val=2

>>> p += x[2]

>>> p.solve(silent=True)

1

>>> x.val

x[1].val=2 # 2 OFFWXXZRDZLSTLL
x[2].val=1.0000000002083331

. PYSIMPLE-117 #iFEZEICBI ARV EDA > F v 7 AE

HFHBEEICBI 2RVEDA 7y 7 A EZ2 HBIAC L % L.

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name='ij")
>>> 1 = Element(set=ij.set(0), name="'i")
>>> j = Element(set=ij.set(l), name='j")
>>> y = Variable(index=(i,j), name='y"')
>>> y[i,j] = 10%i+j

>>> y.val

y[1,3].val=13

y[1,4].val=14

y[2,3].val=23

y[2,4].val=24

>>> Sum(y[ij(0),j], 1ij(0)).index
Index(ij(1),3) # DAAMX (3,ij(D)) ZEo%k
>>> Sum(y[1j(0),j1, ij(0))
Sum(y[1j(®),3j1, ij(0)):

y[1,3]1+y[2,3]

y[1,4]+y[2,4]

y[1,3]

y[1,4]

>>> Sum(y[ij(0),j], 1ij(®)).val
Sum(y[1j(®),j1, 1ij(®)[3,3].val=36
Sum(y[1j(®),j1, 1ij(®)[3,4].val=38
Sum(y[1j(®),j], 1j(®))[4,3].val=13
Sum(y[ij(®),j], 1ij(®))[4,4].val=14

. PYSIMPLE-119 &R O&HFAICZESNEEN T WL ZDfE

228 % C++SIMPLE I &b X L 7.

>>> i0 = Element(value=[], name='i0"')

>>> il = Element(value=[1], name="il")
>>> y = Variable(index=(i0,il), name='y')
>>> Sum(y[i0,il1], i®)

Sum(y[i0,i1], i0):

0

RDR—=T1ZHKi )
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(BIDR—T 5 D x)

>>> Sum(y[i®,il], il)
Sum(y[i0,il], il):

# 2ZOHXPIEKRD LKHIITLT

>>> Sum(y[i®,i1], (i0,i1))
Sum(y[i0,il], (i0,il)):

0

. PYSIMPLE-125 Parameter Z&3r7 27t X% L2 DFR

DL 7 7 e X2 B URDOETRDB BN LRI FEE2BELE L.

>>> i = Element(value=[1,2,3], name='i")
>>> x = Variable(index=i, name='x")
>>> t = Element(value=[1,2], name="'t")
>>> x[t]

X:

x[1]

x[2]

>>> x[t+1]

x[(t+1)[t]]:

x[(t+D) [t]1[1]

x[(t+D) [t11[2]

>>> x[t+1]+1

L+ [t]1[t]+1):

x[2]+1

x[3]+1

>>> x[t] + x[t+1]
Itl+x[(e+D[t]1]1[t]):

x[1]+x[2]

x[2]+x[3]

>>> x[t+1] + x[t]

L+ [e] ] [e]+x[t]):

x[1]+x[2]

x[2]+x[3]

6.13 [1.0.0] - 2019-03-08

VY —2

6.13. [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 BE-
FORE 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 docu-
mentation ("PySIMPLE"). 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, rep-
resentation, 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 pur-

poses.
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, decom-
pile, or disassemble PySIMPLE, except and only to the extent that such activity is expressly permitted by applicable

law notwithstanding this limitation.
(d) Rental. You may not rent, lease, or lend PySIMPLE.

(e) Support Services. NTT DATA Mathematical Systems Inc. may provide you with support services related to
PySIMPLE ("Support Services"). Any supplemental software code provided to you as part of the Support Services
shall be considered part of PySIMPLE and subject to the terms and conditions of this EULA.

(f) Compliance with Applicable Laws. You must comply with all applicable laws regarding use of PySIMPLE.
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3. TERMINATION

Without prejudice to any other rights, NTT DATA Mathematical Systems Inc. may terminate this EULA if you fail
to comply with the terms and conditions of this EULA. In such event, you must destroy all copies of PySIMPLE

in your possession.
4. COPYRIGHT

All title, including but not limited to copyrights, in and to PySIMPLE and any copies thereof are owned by NTT
DATA Mathematical Systems Inc. All title and intellectual property rights in and to the content which may be
accessed through use of PySIMPLE is the property of the respective content owner and may be protected by
applicable copyright or other intellectual property laws and treaties. This EULA grants you no rights to use such
content. All rights not expressly granted are reserved by NTT DATA Mathematical Systems Inc.

5. NO WARRANTIES

NTT DATA Mathematical Systems Inc. expressly disclaims any warranty for PySIMPLE. The PySIMPLE is
provided 'As Is' without any express or implied warranty of any kind, including but not limited to any warranties
of merchantability, noninfringement, or fitness of a particular purpose. NTT DATA Mathematical Systems Inc.
does not warrant or assume responsibility for the accuracy or completeness of any information, text, graphics,
links or other items contained within PySIMPLE. NTT DATA Mathematical Systems Inc. makes no warranties
respecting any harm that may be caused by the transmission of a computer virus, worm, time bomb, logic bomb, or
other such computer program. NTT DATA Mathematical Systems Inc. further expressly disclaims any warranty

or representation to Authorized Users or to any third party.
6. LIMITATION OF LIABILITY

In no event shall NTT DATA Mathematical Systems Inc. be liable for any damages (including, without limitation,
lost profits, business interruption, or lost information) rising out of 'Authorized Users' use of or inability to use
PySIMPLE, even if NTT DATA Mathematical Systems Inc. has been advised of the possibility of such damages.
In no event will NTT DATA Mathematical Systems Inc. be liable for loss of data or for indirect, special, incidental,
consequential (including lost profit), or other damages based in contract, tort or otherwise. NTT DATA Mathe-
matical 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, trade-
mark rights, business interruption, personal injury, loss of privacy, moral rights or the disclosure of confidential

information.

NTT DATA Mathematical Systems Inc. Rengakan 1F 35 SHINANOMACHI, SHINJUKUKU, TOKYO, 160-0016
JAPAN

Copyright (c) 2019 NTT DATA Mathematical Systems Inc. All rights reserved.
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%5l

=)

__abs__Q (pysimple.Parameter M XY v ), 112

__add__Q (pysimple €2 a—]JL), 179

__and__Q) (pysimple.condition.Cond D X v R),
185

__and__Q) (pysimple.Set D X/ v F), 182

__bool__Q (pysimple.Parameter DX v F), 112

__call__Q (pysimple.Element D X/ v K), 110

__call__Q (pysimple.Set D X/ v ), 104

__ceil__Q (pysimple.Parameter D XY v ), 113

__contains__(Q) (pysimple.constraint.Constraint 0
XYV R), 136

__contains__Q) (pysimple.expression.Expression 0D
XYy ), 132

__contains__(Q) (pysimple.Parameter M X/ v K),
113

__contains__Q) (pysimple.Set DX v F), 104

__contains__Q) (pysimple.Variable M X/ v F),
121

__delitem__(Q) (pysimple.Problem DX/ v ), 140

__dir__Q (pysimple.options.ProblemOptions M X/
v B, 151

__ed__Q (pysimple._compare.pysimple D X/ v ),
182

__float__Q) (pysimple.Parameter D X/ v K), 113

__floor__Q) (pysimple.Parameter D X/ ), 113

__floordiv__Q (pysimple €2 2—IJL), 181

__format__(Q) (pysimple.Parameter D XY v K), 114

__ge__Q (pysimple._compare.pysimple D X*) v ),
182

__getitem__(Q) (pysimple.constraint.Constraint @ X
YV k), 136

__getitem__Q) (pysimple.expression.Expression 0D X
Yy k), 132

__getitem__(Q) (pysimple.Parameter M X v F),
114

__getitem__(Q) (pysimple.Problem M XY v ), 141

__getitem__Q) (pysimple.Set D XY v K), 105

__getitem__Q) (pysimple.Variable D X v F), 121

__gt__Q (pysimple._compare.pysimple D X*) v ),

T

209

182

__iadd__Q (pysimple.Problem DX v ), 142

__int__Q (pysimple.Parameter D XY v F), 115

__iter__Q) (pysimple.constraint.Constraint D X v
K), 137

__iter__Q (pysimple.expression.Expression @D X/
v ), 133

__iter__Q) (pysimple.Parameter D X K), 115

__iter__Q) (pysimple.Set D XY/ v K), 106

__iter__Q (pysimple.Variable D X v ), 122

__le__Q (pysimple._compare.pysimple D X/ v K),
182

__len__Q) (pysimple.constraint.Constraint M X
R), 137

__len__Q (pysimple.expression.Expression D X/ v
R), 133

__len__Q (pysimple.Parameter D X v ), 116

__len__Q (pysimple.Set DX/ v F), 107

__len__Q (pysimple.Variable D XY/ v ), 122

__1t__Q (pysimple._compare.pysimple D X*) v ),
182

__mod__Q (pysimple € 2—JL), 180

_mul__Q) (pysimple €2 2—JL), 180

__mul__Q) (pysimple.Set DX v K), 178

__ne__Q (pysimple._compare.pysimple D X/ v ),
182

__neg__Q (pysimple €2 2—J), 177

__or__Q (pysimple.condition.Cond D XY v F), 184

__or__Q) (pysimple.Set D XY v ), 182

__pos__Q (pysimple € a2—JL), 177

__pou__Q) (pysimple €2 a—]JL), 181

__radd__Q (pysimple € a—]JL), 181

__rand__Q (pysimple.Set DX/ v F), 183

__rdiv__Q (pysimple €2 a—)JL), 181

__rfloordiv__Q) (pysimple € 2—]JL), 181

__rmod__Q) (pysimple €Y 2 —]JL), 181

__rmul__Q (pysimple €2 a2—IJL), 181

__rmul__Q (pysimple.Set D XY v ), 179

__ror__Q) (pysimple.Set DX/ v K), 183

__round__Q) (pysimple.Parameter D XY/ v ), 116
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__rpovi__Q) (pysimple € a—)JL), 181
__rsub__Q (pysimple €2 a2—]JL), 181
__rsub__Q (pysimple.Set DX/ v ), 179
__rtruediv__Q) (pysimple €2 a—JL), 181
__rxor__Q) (pysimple.Set D XY v K), 184
__setitem__Q) (pysimple.Parameter M X v F),
117
__setitem__Q) (pysimple.Variable D X/ v F), 122
__sub__Q) (pysimple € 2—JL), 180
__sub__Q) (pysimple.Set DX v K), 178
__truediv__Q (pysimple €2 a—JL), 180
__xor__Q) (pysimple.Set DX/ v K), 183

A

AcosQ) (pysimple.func € 2—JL), 165

Acosh(Q) (pysimple.func €2 2 —JL), 165

AGGRESSIVE (pysimple.Options.Branch.Cut D &%),
154

AGGRESSIVE (pysimple.Options.Branch.Diving @D J&
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