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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—HFRIEETFT Y Y2 558 C++SIMPLE ¥ HIC TRV Ze A TEET

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

PySIMPLE (I FOBRBECEIEL 5.
* OS
— Windows : Windows 10, 11, 2415 OS @ Server it
— Linux : Cent OS 7, Cent OS 8, Ubuntu 20 LTS, Ubuntu 22 LTS, Amazon Linux 2 72 &
— macOS : Monterey(12.0)
e Python
— Python3.9(64bit), Python3.10(64bit), Python3.11(64bit)
- FEEY 2—0
% scipy (>=1.2.0)
% numpy (>=1.8.2 from scipy>=1.2.0)

* Nuorium Optimizer : V25 FFERD 7 4 & > ADHINT H 5 IRE


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/
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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 D £ > & b —)L (Windows) IZDWTIE Rt & D 4 Y A b —iLhH A FETELZ X,
* https://www.msi.co.jp/solution/nuopt/docs/index.html
Python @4 > A + — L (Windows) IZDWTIE Rt Z ZE L 72 & 0.
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. Nuorium Optimizer D4 Y A b =L AT 4 7%ty b33
Windows fit® PySIMPLE D A ¥ & s —)VH®D 7 7 £ Wid
%DRIVE%\pysimple\pysimple- 1.4.1-cp3x-cp3x-win_amd64.whl

TF. %DRIVE% Z~V > P LZISOD K Z7 4 7%FKL, cp3x i ZHHIZHZ % Python DN—T 3 ¥
%723 cp39, cp310, cp311 DWFTIHITHR D £3. win_amd64 % Python D 75 v b 7 + — L 64bit %
KLTHED, 32bit0S FHR—tEhEHA. D, ZOAf YA F—AHDT 7 4 LD I &% wheel
Ty ANEHUIET.

macOS i, Linux fRD wheel 7 7 £ L DLAENILI R 72 b 5.
» macOS fik : pysimple-1.4.1-cp3x-cp3x-macosx_12_0_x86_64.whl
e Linux hR : pysimple-1.4.1-cp3x-cp3x-linux_x86_64.whl
2. AV —L%EEHT 5

Windows DEE, a~v>y Fu >y 7 M EEEI L T X W, Python DA ¥ A b —VEDE ZIAA
MR WGER, a~y R ey Py 2EHTIERICEIZVy 7 XA =2 —0 MEEEZE L LTHEITY
D HEE T 2 ENDH D £3. Anaconda & ZHIH DI EE Anaconda Prompt %2 #2E) LT < 72 & 0.
macOS, Linux OEIIIHARZEE) L T 20,

python 2= > FIZXADE > TWAUILLR D & 512 U T ZHAHRE D Python D N— 3 ¥ 2D D
LNET. :

$ python --version
Python 3.11.4

3. wheel 77 A LV E{FS5TA VA —ILT 3

2. CEEILIza Y Y=V ETROa~vY REFITLTLEE V.

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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$ cd /d %DRIVE%\pysimple

$ pip install pysimple-1.4.1-cp3x-cp3x-win_amd64.whl

Processing c:\users\uname\desktop\whl\pysimple-1.4.1-cp3x-cp3x-win_amd64.whl
Requirement already satisfied: scipy>=1.2.0 in c:\users\uname\appdata\local\
—.programs\python\python3x\1lib\site-packages (from pysimple==1.4.1) (1.5.4)
Requirement already satisfied: numpy>=1.14.5 in c:\users\uname\appdata\local\
—programs\python\python3x\1lib\site-packages (from scipy>=1.2.0->pysimple==1.4.
1) (1.19.4)

Installing collected packages: pysimple

Successfully installed pysimple-1.4.1

Z D K 5 ITH%IT Successfully installed pysimple-1.4.1] & RS AUIA ¥ A b= MEEINTT.
%72, numpy, scipy 34 YR b= IR TWRY, HLLIE, HuAN—YarThHhI5EITEHEN
WA VA=V ENETH, £ VEZ—2y MIOBDBoTVWAIRENDHD XT.

Fatal error in launcher: Unable to create process

ZDEI BT —DPHZGEEIRDa<wy FEBR LI ZX 0.

$ python -m pip install wheel 7 7 £ L%

Anaconda % ZH|FH DA X Using wheel files with conda b ZHEFR K 723 W .
4. BIEHERR
PySIMPLE 34 Y 2 b — L ENTWAUIA N TAN=Y a Y 2R T 2 e N TEET.

$ python -m pysimple --version

pysimple 1.4.1

I TRDa<Y F2FT LTSV, FEEHNICRBOH AR SN ETH, Fo XS54
NBBBICFEREINTOAUIIELSEEL TV T,

$ python -m pysimple.sample.sudoku
F-mm——— e +-—————- +
| 534167819 |
| 6 7 2 | 9 | 3 |
| 198 34215 |
+o—— - +-—————- +-——-——- +
| 859 761|423 |
| 426853791 |
| 7131924 856 |
e +-———-—- +-—————- +
| 961537 ] 284]
| 2 7141 | 6 35|
| 3 5128 | 179 |
+o—————- et +o—————- +

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 YA P=URERIUTY. XV L—F2IT55B83—H7 A4 YA = ADBRETT.

1.5 712X F=)

TUAYA T =MEA VAR =L EEUL pipavy RTHWET. URDa~vy REFITLTL XV,

$ pip uninstall pysimple
Uninstalling pysimple-1.4.1:
Would remove:

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

—~1.4.1.dist-info\*
c:\users\uname\appdata\local\programs\python\python3x\lib\site-packages\pysimple\

—sample\*
c:\users\uname\appdata\local\programs\python\python3x\license

Proceed (y/n)?

MProceed(y/m)?] ERREINELED, TUVA VA M= E2EIZHEEE Tyl ZAALVZ—VF—%H
LTLIEZEN., 7Y VR =DBIT % & Fie® & 512 Successfully uninstalled pysimple-1.4.1] & 3%
RENET.

c:\users\uname\appdata\local\programs\python\python3x\license
Proceed (y/n)? y
Successfully uninstalled pysimple-1.4.1

4 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.

AR&1Z Nuorium Optimizer/PySIMPLE O EARKZEREICEI T 5 F 2 — MY 7 A TT. Afaz—#siL 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 )
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(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 25.1.1 build:5cefddl
<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 3.11.4 (tags/v3.11.4:d2340ef, Jun 7 2023, 05:45:37) [MSC v.1934 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 1.4.1 (2023-05-31 20:58:25 +0900 d48248a)

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 F TR —IFAZREELT, a~vY FE2ETTEILHTEET. Cul-P 2 Th, [X=a—N—
] = [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

AETIE, BANLHERZEL T, 5 7S5 PySIMPLE OXEEHENLET.

2.2.1 BREIER - BE - FlKY

RD &5 RAEERHEBEZE X LS.

2ODME X, Y BEEL, TNFN—HD/=DEM - TREROEIF I EET 3.

#F2.1: AEEH

Eeelii A
X 6t 4t
Y 1t 6t

72, BBl - FRAOBEDTDDEFE ) V=D, RDESICEDLNTWS,

J V<A
B 12t
TR 24t

HHAX, Y DH®72D DFEIra 2 M, RO BHTH3S.

8 F2EFa—rUT7IL
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Eiga 2 MH
X 180
Y 160

HHX, Y 32, RRKTHES HETEEAIRETH 5. /A2l LB 6EIia X P 2R/MET 579

X, FhrhoiliHzZED 7 D A HEZRTIUIRWES 502 ?

COMEERERNMLT A, LR X511k bh %7,

T HH X oEfs HE/E

Y HH Y oEds H% /8

H BRI (vIMb)

180z + 160y HEELa 2 b /A

IS

6z +y > 12 il v~ /i

4z + 6y > 24 HR =/

0<z<5 HH X O &7z H oies BB
0<y<5 HH Y D& 7= H osd#Ess H B

ZN T, ZORE% PySIMPLE Citib L72flZ R CTAEL x5,

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

# W X, Y OEELHE/E (B
x = Variable(name=" jfiH X OEfiLHE")
y = Variable(name=" JH[H Y OiH#EiL HE ")

# @iz 2 b (HMBEIED
problem += 180%x + 160%y, ' @iz 2 k'

# "W <
problem += 6%x + y >= 12, ' Hf /L~ /"
problem += 4%x + 6%y >= 24, ' H A /)L~ /!

# Sl o 5HEGHIRY
problem += 0 <= x, ' JHH X OEDH 7= OiElx HEGHIFT CRE) !

RDR—=J1ZHK )

2.2, IEStEREZRET S
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(BIDR—T 5 D x)

problem += x <= 5, ' JHH X O H 7= b oiElx HEHK) CERE
problem += 0 <=y, ' JHH Y DOEB 7= b OiEdE H AR CREE) "
problem += y <= 5, ' JHH Y ©OED = H OiEdE HEGIF (ERE) !

# R
print (problem)
problem.solve()

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

print(problem.objective.val)

Z® PySIMPLE IZ & 35tib% EDSIEICHTOWEEL & 5. -

from pysimple import Problem, Variable

COEPIETV ¥ IR EIR T 5 AR M Z 2IREBIZLTWET. PySIMPLE TET V¥ 7 %2175
ANCIXERT24 7927 X 2REBICL TBDERHDET. AV KR—-+TEZLX T2 b—
B UR—PHIBRRIEIETT, 22T —BRIcERZ Izl ET.

problem = Problem(name=" JH/HIEE 1)

ZOEFIIEEDESTY. name=".." WKIXMEDOHAFZIEE L £3. name=".." IZEMWATEETIT A, H
N ETHEHEINET DT, BRERXLGEARLEATPRVWTL & S.

F72, TITRERERDEDD FRAD, type=.. THANEKOE/ME - BAKILEIBE T2 2N TEFT.
BET 2551% type=min X type=max O X5 WZilib L ¥ 5. AR LG8 HE/Mee b g3, ¢

# JHH X, Y OXEIRHE/E ()
x = Variable(name=" JHH X Oz HE ")
y = Variable(name=" il Y Ojffiz HEL ")

COESIER GHHOEEZEAE) OEETY. EFARTHEHTIZERE, #HT 30
AHDET. name='..' WKEEROALFIEIEE L £ T HEWBATRETT

ERRYAY:S

(&)
il
o)

#HTOEDbYETIEaxXy T

# Lo 2 b (HRYEEED
problem += 180*x + 160%y, ' &j#Hiia 2 k'

Z oM HIBER CEfiEa X b)) ONEZHEEICHREL TVET. += OEAIHEZ, Hi02 BB
Lzo4Ri AL £5. HIBEBOARTIEKATRET .

* | IFE, + 13MERITIEEFCTF. PySIMPLE TlIPUHTEE LK FEEE (Sum(), Exp(), ..) & ¥ %ZHADidah
WCHWR Z e 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 25.1.1 build:5cefddl
<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 )

2.2, IEStEREZRET S 15
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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.

2.2, IEStEREZRET S 17
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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
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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




PySIMPLE Documentation, J 1) —X 1.4.1

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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PySIMPLE Documentation, J 1) —X 1.4.1

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
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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

Variable()
Variable()
Problem()

+= 2%X + 3%y

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

+=y >= 0

= = B« B« B © B © BN ST

.solve(silent=True)
print(p.result)
Printf(' B
Print£("' WATED KIERIEL
Print£(" BIRGHMIEIEL
Print£(" HARIEUE
Printf(" [\ORHIESF
Printf(' SlESMFEAE
Printf(' FrEGH R
Printf(' TR T —& 2

, p.result.nfunc)

', p.result.iters)

, p.result.fevals)

, p.-result.optValue)

, b.result.tolerance)

v

, p.result.residual)

, p.result.elapseTime)

, p.result.errorCode)

7

errorMessage [

method : higher

optValue : 22.50000000376254
errorCode : 0

nvars 12

nfunc 1 4

iters )

fevals : 9

factCount 7

tolerance : le-08

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

consInfeasibility: -3.552713678800501e-15

varInfeasibility : 0.0

hardPenalty : None
semiHardPenalty : None
softPenalty : None
RAE D 4

WRIED RIEEEL 6
ESpAERRTITETE= 9

RDR—=J1ZH )

3.3. EHEETILOBHER
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(BIDR—T 5 D x)

H HBE £ i 22.50000000376254
IR E e le-08

REMESMRAE  3.762538162000488e-09
v L5 T IR [ 0.004999995231628418
BTRAT—&ZZ 0

3.3.2 £57 5 X Set

KBESet LW 7 FRATRIINET.

Bl value ¥—7— FZHWTES LE3. PySIMPLE DEFIIIRTIEFEETY. %/, £HOHE
RErESHRICEET LI LIITEERA.

Urofltix, BARK1,2,3 2EHRETHHRASZERLTVWET. ¢

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

B EDERDELLYT D %5513 range BBDMERITS. LIFOHITIE, BARE1,2,3 2EHZL 324
BESEEZRLTVET.

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

INFYD S X Element L BT 3 2 2T, B 5 X Variable, §ITNT 5 R Constraint, TTEY 5 X Parameter,
BT Y 5 X IntegerVariable, 0-1 BEEE Y 5 X BinaryVariable, T, 75 X #HEEDER T LIZRET
Z2E7. DINOFITE 3 EOZER y[1], y[2], y(3], 3 D ER b[1], b[2], b[3] ZEFRL TVET. :

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

b = Parameter(index=1i)

HLEOBERIWIEABZ T TR, XFHBHEHTZ e TEET. LUINOHITIE 2 EOEEBER 2['p',
z['q], 2fADR g[p], gl'q] ZERL TVET.

T = Set(value=['p', 'q'D
j = Element(set=T)
z
g

= IntegerVariable(index=j)
2%x[3]1 + 3*yl[]l

HROXTHNIBT LS —NTTHI2LEIDHD LA, -

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

HROXFIN PN FTH LR FEHELDT LI HTEET.
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T = Set(value='pq') # Set(value=['p', 'q']) &AL

EEOEIBICTHNHER L7581, MREFEHNCERT 2B, BRFEHMNC7 +—F ' FREBX TV
Z4—b"EZHWIRERDHD T,

-1 <=12z['p"]

—HLTRRT 2HBICE T+ — FTERBX TNV 1 — P THATIEIWITEEA.

-1 <= z[j]

HHEAITH L TERSINLRTE, ZOEHIEREITH LT HHFMICERSINET.

WEREHDEEDA (HBEWVIIETEELIN) TESLE-WESE, £EELTRFOUEMGRE R THET
<>ZHHLET. UTofIcid, @all,a21ic-1%, a3]IC1 ZHZELTVET.

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

Element (set=S)

Parameter (index=1i)

ali<T] = -1 #1i 2 T KEFNIGH
ali>Tl =1 #1i D T KEETNRWEES

S
T
i
a

ZOtES (BROMOESR) 2ERTAILdTEET. UFOHITE, ZKTORTEDOER x %
EFRELTOVET. ERILDOITRTOHABDLBICOVWTEREZEZEL-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] DIEFSD
x[ij] >= © # x['a,1] ¥ x['b,2] W RBEZET2

EEOBEREIIR T 2120%, len AR L 3. MITFOHITIE, niZ8EE S OBERBEHHL TV
£7. .

n = len(S)

EHBWIEEROWT WS Z e BHHT 2 it R b ARER T DD & E BA[RET T .
ROFITEBICAER 2, <2y, 2y <y 2p <25 ZEEBLTVE T,

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

x = Variable(index=1i)
il =i !'= S[-1]
x[i1] <= x[S.next(il)]

BHEOZBRi1=S[-1] X i=="s DFEZHRINT 20T, #£45 [index] TEED index FHOEZEZ
DHHLET. -1 ZRFZBOEREZRLET. Ll BTl next BIBEFH L E L7223, BIRD &L 512 prev
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BfzfHT 2z edTEFT.

i@ =i !'= S[0]
x[S.prev(i®)] <= x[i0]

LEDEREIBBDGEE, KD K ST next R prev Z VAR WIIH D AIRETT .

2]
I}

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

-
Il

x = Variable(index=1i)
id4 =1 =4
x[i4] <= x[i4+1]

[FAIRRICRDELR S AIHET T . -

il=11!=1

x[i1-1] <= x[il]

BRUNDOEZ D R 2EE5 AT 256, FMRATBVTi+l,i-l FOEZRBOEEMEHTERWE
3, next, prev ICFHO X3 S RVWELREHTT.

ROFITWE, EE al'pl,al'ql, alr] ICZnF0,2,4 Qo8 2FRELET.

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

a = Parameter(index=i)

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

T & 51ib LTHRICERTS. -

[ |

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

S

i

a = Parameter(index=1i)

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

BOEENERTH 2I5EF, XD ESIZ index = [1 ZHVWARWVWEERHAIRETS. UROHITIE, &
Ba[l],a[2], a3 \cFhZN2,4,6 QT8N ZH/HELET.

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

a = Parameter(index=1i)
ali] = 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, -

52 BIEA—HHAFE



PySIMPLE Documentation, J 1) —X 1.4.1

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))

3.3. EHEETILOBREE 53




PySIMPLE Documentation, J 1) —X 1.4.1

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 HIIFBRIEY LI\ 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 W2 Z 2 N TEET. FIFEEMEY AANZHWRHEE MO 7 LY XL B, M
TOHIR2H D £75.

o SERURETH D, BT L MEMHIRE 2 L IFR S0

o FRAHL Variable W2 Z & BT ERWN

o iR HBIBIZ B W TR T A DT H 5 (wesp D A)
IR TSR RIREIIE R L LT 0-1 BIZE Y S R BinaryVariable ¥ BEZEED 5 A IntegerVariable % Fi\\T
EREL 7.

HIRITTRFEE Y AoNTIZY 7 Milfy e E ORI AEZER T2 2 e TE £y, shlllid GIF=E 2 2% <
IV,

BUEH TNz wesp IZBWT, /IMERLI TR DIE TSN 2 U OWTEHH L 3. wesp/wls & HilFI HAY
B RFLT 4 L LT L, RINAT 4 VNS KR BEZ BT 703 Y X 4T3, Nuorium Optimizer
DWERT Z DRI NVT 4 ZFHi$ 2B/ MR 2 U DT, B L GHEZTTVWES. koT, 10
>=1] O &5 RHFIREHFEBER (RFALT 4 1) RO ETH, [0>=0991 W5 X5 RHIHI=IHIFY
Zii7z L TWd (RFALT40) D FT. EXMCOBRETINUEMT O ERT 2 051D 5 HAIBIEK
HFRCBI LTI, %4353 @ R972 o1 3W50) 12K EFRME (1000 72 513/ MNEE=MT £ THEMTR
%) EPITBLDESRDDET. R LEIHHIIKRESRLRVEISIFERLTLIZIW,

3.5 Ml

PySIMPLE Trrib X 7= BFHEHEE 711X, Nuorium Optimizer TREXNF T. Z DBEIIIRABIERDIE
N, (WHEEX DR KD M WEIERSE 7 7 AV (ET7V%soD) K hEShx .

ZDETIE, HAERDENMIHWV 545 PySIMPLE ORI%K Printf, Fprintf DWW CHIH L £ 7.

3.5.1 HAOx%

%383 % Printf BIEK, Fprintf BIELTIX, UNOMRERICNT 2 EREEEIS T2 N TEET.
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WRER | ER =S
Variable val TATEE

init HIHEAE

dual RO ZE 8 E

ub BRAE

1b TRRMA
Expression | val B AE

init FIHHE
Constraint | dual RO ZE 55 fiE

violation | & &

IntegerVariable ¥ BinaryVariable (& Variable D¥EZRAE L TH % DT Variable LRI U TT.

HATEAE val 1 solve BIEUDSIFIXA 2§ C HAUIFHME, MAENRIITEHELEHEMRES A > T0Ed. f
ZE, ROETMIT2HNEUTDO ISk 3. -

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

+= Sum(2*x[i])

+= x[i] >= 5

x[i] = 10

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

T T X H T
|

print(x.val) # 5

HiT:

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

3.5.2 print FA¥

print BI%0X, Python DFHAAABEIE TS . PySIMPLE Tl print BB & D PySIMPLE D X £ XF 24
TV VBT AERE, REoTr—~<y P THOIEIEEERELTVWET.

print B FHWTA 7Y = 7 FOBERZH T 23U T X5 IRl L £ 7.

print (HIIRER)

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

ERDMEZ T 2120%, ROLIITEARL £F.

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

print(al[il)

EREH T2, ROXSCEDBLET.

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

print (x)

print(x[i])

ZROBIEEZ 1T 21203, ROKXSICHARLET.

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

BREZEROTIREZ T 21203, ROX SR L 7.

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

ROEZ H T 212, ROXSICEHABLET.

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

HRI DN ZR MG Z H 15 2121, XKD XS5 ITRABL %7

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

ISR S N BEREH T 212, ROXS5 IR L 7.

Problem()

= Variable()

+= 2%X # HHIJEEH
+=x >= 0 # filfX
print(p)

T T M T
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SRAAREEL solve DHINIC print BIBURFAR T 2 &, KREFTOFHPRED BRI TR I NET. HlZiE, XDE
TUIHRFTHHINIATO LS TR F7. ¢

T X H- T

p

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

+= Sum(2*x[i])

+= x[i] >= 5

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

p-

solve(silent=True)

print(x.val) # 5

Hi:

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

RDOBENEKRABFE R % 2 TER result DTFREH DX TCVWET. —&lL pysimple.problem.Result % HfE
BLTLIZEW.

Variable()
Variable()
= Problem()

+= 2%x + 3%y

+= X + 2%y == 15

+=x >= 0

+=y >=0

o = B« B« B « B « BN SR

.solve(silent=True)

print(p.result)

HiJT:

errorMessage [1]
method : higher
optValue 1 22.50000000376254
errorCode : 0
nvars 2
nfunc 1 4
iters 1 6
fevals : 9
factCount 1 7
tolerance : le-08

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

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

consInfeasibility: -3.552713678800501e-15
varInfeasibility : 0.0

hardPenalty : None
semiHardPenalty : None
softPenalty : None

HNEIE %, &R THIE T 2EHARETT. LURD X5 LRSS, 8 (1], x[2] OBREED AN
XNFT.

print(x[i<3].val)

EDEZ FORTDADBEMEZ 1T 2ITERDESITLET. -

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

BERPMENLFHN DA, print B2 TREEIHMEIEREINEEA. 5IHAFE TR RIE S repr
EEERAET. -

j = Element(value=['p', 'q'1)
a = Parameter(index=j, value={'p': 'pair', 'q': 'queue'})
print(a)

print(repr(a))

COHAEIXRD LS T

a[pl=pair
al[gq]l=queue
al'p'l="pair’
al'q']="queue'

AV RTY ZTlErepr DRRDT 7 AL bR DET. .

>>> 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[p]=pair
al[q]l=queue
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3.5.3 Printf BE9%X

Printf B%{1& PySIMPLE DR BELZDIERETED 7 +—~< v b THAOX B3 HEE2H L TWE . Printf

BB OERIITO LS IEDSNTVET.

Printf (I HEEEN, HAgR 1, B2, D

ROHITIE, ZREROBEMEZ KTV,

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

UK T AL TD L5122 5.

10
20

RDE SRR 2, HARMU IO L5128 9. ¢

Printf('x[{}] Off = {}', i, x[i].val)
H 7
x[1] DfE = 10

x[2] OfE = 20

R U T val OB EIIEHRIERD 3. ¢

Printf('{}', x[i])

COHBERD XS IR FT.

x[1]
x[2]

DU NG W5 28T 5. MRS 21203 {f} ZHWRT. -

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

x[1] OfE = 10.000000

x[2] DfE = 20.000000

FTRSEBHBEIRET 5 dTEET. UTOAITE, MURUTMoartiEh s L 5iddL

TWVWET.

3.5. HHIE

61




PySIMPLE Documentation, J 1) —X 1.4.1

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

x[1] DfE = 10.00

x[2] DfH = 20.00

HODIEZHEET 22D TEET. DUIFOHITIE, FA 15 XFIHNIPBINE 2 XSGR LTVWET.

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

x[1] DI = 10.000000

x[2] DE = 20.000000

M e HOROM 25D TalidT56 2B TEET. ¢

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

x[1] OfE = 10.00

x[2] DfE = 20.00

Tx—~<v MZidcd X XERERLFHITZ e TEET.

TLEEW,

FEMLE pysimple.Printf ZHERL

RIGBIRL solve DHNIC Print BARZRLB Y % &, KERTOMIIREOFH LS T g, BIZIE, RDE

TN BHINILITO L5122 ) £7.

Problem(type=min)

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

= Variable(index=1i)

+= Sum(2*x[i])

+= x[i] >= 5

x[i] = 10

Printf('x[{}] OfH = ', 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] D = 10.000000
x[2] Dff = 10.000000
x[3] OfE = 10.000000
x[1] Df = 5.000000

RDR—=J1ZHKe )
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(BIDR—T 5 D x)

x[2] DfE = 5.000000
x[3] DfE = 5.000000

HAEF Y, SR THIRT2EHAEETT. LT X5 ULGE, 28 x[1], x[2] DEOANH &N
£7. .

i3 = i<3
Printf('x[{}] OfE = ', 13, x[i3].val)

FUIRFONRTHIUL, FRRCEEHE T2 228 TEZT. ROFITIX, BEx[1], x[2], x[3], T
a[1], a[2], a[3] DEZFFHICH I XBTVET.

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

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

H77:

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

RDOFNIRABAE R % TR result DFREH DX TCVWET. —&lL pysimple.problem.Result %
ABLTLEEW,

x = Variable()

y = Variable()

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 (' FIEL D% ', p.result.nfunc)
Printf(' WATEDKEME {}', p.result.iters)
Printf (" BEELGETAMm 0% ', p.result.fevals)
Printf(' HIIBEEE ", p.result.optValue)
Printf (" VHHIESEE ', p.result.tolerance)
Printf (' Skt s ', p.result.residual)
Printf (' FrEat &R ', p.result.elapseTime)
Printf(' #& T 25 —% 2 {}', p.result.errorCode)
7
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D 4

WNRIED KIEFIEL 6

RE R [E1 £ 9

E H B EE 22.50000000376254

U oA E e le-08

REMESFR A 3.762538162000488e-09
P2 at IR 0.004999995231628418
BTRAT—&ZZ 0

3.5.4 Fprintf 8%

Fprintf BI%0E, BHEHNTIERLS 7 7 A MSH L THNIZ T 2700 TS, HAEIES L0 HIL
AMiZ, Printf B I ZIZFREORREER B LTV . Fprintf BOERIILLI RO X S ICED SN TVET.
HWHRT 7 ANVERIET 27D 0H% 1 5[ELHNZ, Printf B & FkOHFAXTT.

ROFITE, ZHOBREMEZILNEETVWES. 77402 LT, outputtxt ZHEELTVWET.

Element (value=[1, 2])

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

fp.close() # 77 A L%EHL 2

i

AT BH N7 7 4 L output.txt NOH L FDO LS 1k T, -

10
20

Python @ with X2 5 & XD ZRIZT7 7 A ANDODH B TEET.

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)

T 7 AN EEETIERL, BIMELEZWEERZ 7 7 ALVEZEHLLBOSIEE 2 b T20ER DD £F. -

with open('output.txt', 'a') as fp:
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3.6 KEF T a>

KA 7> a X, RIFFRFOEEZ X DM HIHT 200D TT. KA T av2RHATIZ
W&, 713 XL0FERP, BRTEMEOFER Y ZITO>ENTEFT. BHEHIM T 7 4 L Ol
WIZOWTIX BIREY 5 R Problem % CHERR L 728V, KEA T2 a VERET 2 HIEIEBES 7 2L
T options B ZHWE T, BIRAKRMA 7> a LI OoWTIERMEL 7> a »EH Options ZfEHTZ
S

ROFITET7 LTV X4 e UCTHIKE simplex ZHEEL TWET.

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

ROFITIE, FAEFEILEAZ 1072 ITRELTVET.

p.options.kktEps = le-12

ROFEITE, FHEFEROER%E 60 ICEREL TWET.

p.options.maxTime = 60

ROFITE, AEREE It 22—V RT 4 v 7H—Frins TEALTVWET.

p.options.branchRins = 1

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

RIGA T a VEBOFEMIZOWTIE help(Options) Z{#HH 3 25 Options & ZHER L 72 &\,

RELMEZHIFRLTT 7 0 MEIKRETIZIE del XEFAWET.

del p.options.maxTime

ROFITIE, TRNTORMEL TS a v EHIRLTT 7 4L MEKRELTVWET.

del p.options

F7x L MEIZ 5. RIEA T a VTR ZHERLI IV,

RIEA T aryO—BIXLL N CHERTEET.

print(dir(p.options))

KiEA T a v OBRAEE—EIXLI N TR TE £ 7.

print(p.options)

KREEA T a Y OFMIZOWTIX help(p.options) ZffiH$ %2> ProblemOptions % ZHERE 72 & W,
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3.7 RITAATREIE B R R it RE

F 740 TR, FEITARABEN 2R T 3 iisDetect & FEZN 2 A BN X, FEITAAIREN:
DFEROEREITOE T FIRIFERE Y AAFERARLIAL) . 2 2T, iisDetect $EREDEE) L 72355 DG
HEHHALET.

DURoEF G E LN RUEATEFER, EITAATRE FlR 2z 3@a L) TF. -

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

problem = Problem()

problem += x + y + z

problem += x >= 2 * y , '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

FLRAZEETNTIIS D~ — 7 WD & D —2ZFRE L T FEITAATREMEIZMRENE L 323,
FTRTEMZT Xy, z B3FELFRA. £, v—27 SN TOWRWEEOHIFIZUIFITAATREN: & 13RS
RC, BRET 2, LARVr2rb6T, MERETIARETHL I b £T.

iisDetect f%8EIZ Z D X 512, FITARIREH DR & 72 o TV 217D #H (Irreducible Infeasible Set: 1IS) % RFE
LTHALES. —RICETARIEERBEICOWT US 3EEEEL I, Zo7L3 Y XA EER
RO/NEHRDBD (BFENTWBITNPHWY) bDERDEEIRLa—VRT 4 ZAPEAINTVET.

IS 7Y =7 I result.iis BHTHET 2 I B TEXT. ¢

problem.solve(silent=True)

print(problem.result.iis)

COHNEIRD ISR ET.

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

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

2: consl
X-2%y>=0

consl, cons2, cons3, consd DHFID 55, consl, cons2, cons3 DA WIZFET 2 HIHROBR/POME (DO &
D) THBZ e DFELE. T2, EFARRETEDZD00D, ZEIIZIMAS2DEIREEINTE
D, ERRICHFEBERZEZ LTV AHIFIX cons3 T, EXEIX15THI3ZdbmrhET.

|2 problem.result.iis[0] ¥ L CREMIIERIC 7 72232 2 dTE 3. iEMLEMEX 115 * ZHE
RLIEE W,
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EFIVCIERIE DR E EN T WSS, IS OFMERMRHEIITEZRA. ZOHEITIE, ~Ny X —Hi2iZ
1S DRI D 7= DI L T2 2 0D X v b — IR, JIEELRHIIDN W 2B 3052 L ET.

3.7.1 solfile # 7> 3>
solfile 7> a VXIS &7 7 A NVOHNZEHEILET. My 7 A VET 7+ L b TEHE &R

FHA. fR7 7 4 M Problem & 7Y = 7 MR, 721X solve X Y v RIFECH LIFIC solfile 4 7> =
CCHIEI T2 Z e BN TEET.

problem.solve(solfile=True) # {problem.name}.sol 7HiJ1Zi15

T7ANEEIEESTDIEHTEET.

problem.solve(solfile="myproblem') # myproblem.sol 7 1S5

MR 7 A NOFITAREMERHAIEIIRD & 5 k) £5.

%%

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

>= 0 ( 0
#2 cons?2 -1*x+2%z

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

>= 2 ( 0 5)

iis 7> a > T iisDetect FAEZ A+ 712 L TV 2 5B FEIT AR ZR H AR S A,

fR7 7> ANDRIFITOWTIE R T 7 4L % THESRL 12X 0.

372 iis AT av

iis * 7> a Vg iisDetect BSEED A /4 7 ZHIHI L £ 3. iisDetect F5FEIZ T 7 4L b T A Y IZ o TV
7.

problem.solve(silent=True)

print (problem.result.iis)

ZOHHEIRD X512k £,
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0: cons3: violation=1.5
y-z>=2

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

2: consl
X-2%y>=0

FEAITAIREZ2 35 &0 iisDetect F4HE%Z + 712 L 7235513 None DSk EENE T .

problem.solve(silent=True, iis=False) # iisDetect EREZ A 7123 %

print(problem.result.iis) # None

iisDetect HAE% A+ 7125 % & FETAATREMEERR AT O IR 72 570, FATARHER: D md LA IR
ENFET.

3.8 EDfthDHEEE

3.8.1 1R—FICDOWVWT

PySIMPLE TET Y Y ZEfTIRNCIIMEHT 24727 b2 A U R—-F L THEZ 2IREIC L THB L RBE
BHDET. AV R=-PMEFEHAT 27V 27 bETERMEINCITS Hiky, $XTE—HELTTS HiE
BHH K.

D HETIEU RO LS KEHTEIA T2 v 2h U~ TR - THiRE .

from pysimple import Problem, Variable

BEDHFETIE * ZFH T2 Z 2 TPySIMPLE THERAFRER TR TOA TV 27 VRFIHTZ2 e N TE
5E21ZDET.

from pysimple import *

WFNDEE D Python DEFIEENCIFET B3RO F 70227 b2 LEX T2 2 TP REELE
TAREMDS D B Z L ICHEE LT X,

FIFHPTREZ: PySIMPLE A 7Y 2 7 b O—EIXLI T DO LS ICHER T2 2 e N TEF .

$ python -i

Python 3.11.4 (tags/v3.11.4:d2340ef, Jun 7 2023, 05:45:37) [MSC v.1934 64 bit.
— (AMD64)] on win32

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

>>> from pysimple import *

pysimple 1.4.1 (2023-05-31 20:58:25 +0900 d48248a)

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

>>> dir()

['Acos', 'Acosh', 'Asin', ..]
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>>> import pysimple

pysimple 1.4.1 (2023-05-31 20:58:25 +0900 d48248a)

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")

IA VT RAEHAVEE X ps RHEELET. ¢

>>> import pysimple as ps

pysimple 1.4.1 (2023-05-31 20:58:25 +0900 d48248a)

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&IcDWT

PySIMPLE T, HEFHC name B E 5 272\ EE T 5 R Set, ivF Y 5 A Element, B8 5 A Parameter,
ZHU 5 R Variable ® name EMEZ BEFHAIL 3. HBhWCKRLI=HE7 724 kb g3, .

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

print(Variable(index=1i))

COHIERD IS IR FT.

X:
x[1]

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

T2, AR T XTRATHHNKE L 3 DT name BEZ G52 HPEWTL L.

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

>>> x = Variable(index=1)

>>> X

Variable:

Variable[1]

Variable[2]

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

y:

RDR—=J1ZHK )
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(BIDR—T 5 D x)

y[1]
y[2]

I 7 F R, ®K9T Z R Constraint 75 ¥ D name BHIIHHRER 2 S HEITS 26N ET. IHRIICE X
& name BHEEEFLET.

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

i

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

aXx.name = " ax

print(ax)

HiT:

(afi]+x[iD):
x[1]+3
x[2]+3

ax:

x[1]+3
x[2]+3

3.8.3 pandas ZH\\/z csv T— R DiFRHAH

RIETIX, 77— XN TREEICE S #FbN S pandas TS 2 — L EZFHL T, csv EATHRFL TV
%57 —X%PySIMPLE 7Y =7 b2 L THAALHIEEBNMLET.

INFD 1 DD T — & value, size & 2 £3. IR Tld knapsack.csv3H b LET.

i,value,size
fia—t—,120,10

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

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

Z N % pandas & W THiAIAA, Parameter 12T BICIE RO L HICLET. @

import pandas as pd

# 1D, 1 index, BT —X

data = pd.read_csv('knapsack.csv', index_col='i') # Z @ index_col FF/RL72<L TH X
i = Element(value=datal['value'].keys()) # &%

RDR—=J1ZH )
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HIDR=I D 5 DHEE)

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

WEDR2ODIPBESERTT. UTFTIX assign.csvH 2L 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

INEFHARADIZIERD LI LET.

# 1D, 2 index, BT —%

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

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

gain = Parameter(index=ij, value=data['gain'].to_dict()) # Z[I4F%E
cost = Parameter(index=ij, value=data['cost'].to_dict()) # &=z}

PySIMPLE TIRFPEBRITD T — R &2 5 2 5123 key DR TIVDEFECELT 20BN H D TTH, &
AUZ DataFrame @ Multilndex Z 5 & ¥ TRBICEHR TEX £ 9. read_csv B THAA LA, index_col
¥ —7— KT Multilndex 26 ET 25 B TEFET.

FEROGE D UMTIHAKNETS. MR TI product2.csv23ibh b2 LET.

i,A,B
0,60,40
1,10,60

INEFHAADIZIERD LI LET.

# 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())

KIEADEGE, read_csv B THAAATER, melt BAEITHIE L, set_index BIEZ W % Z & T Multilndex
FIRETAZCNTEET.

KRR CHETFN 3 OOEESEMKTT. MR TlX demand2.csv23H 2 LET.
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i,j,%X,Y
0,4,300,200
0,B,180,150
1,A,240,180
1,B,150,120

CREFHAADIIERD LS ICLET.

# 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=datal'demand'].to_dict())

3.8.4 for X%&ES

for I EREEZBXKUHE T 2 72Dl 7 0 —T3. PySIMPLE O£5, EH, 28, R, iz rot
T2 MIWwIThd for CTUHTBZZ e TEET.

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

COHNERD XS IR £T.

1, 3
(1, 4
@, 3)

HANEZEEF T2k £5.
RFETE set BHETHET 2EEHVWET. -

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

RICWE S FTREZINT R INITHEZZLICEE LTV,

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

(1’)
@2,

—RIEDHEZEEZ X TN E LTIV BWEES, 7oy 7 LRSI B3 e ffBICERETE .

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

H77:

1
2

EREFHFHLRC IS lbhsd. ThbbF—pWMhHEhxs.

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

%)
Il

for elm in a:

print (elm)

H77:

(1)
2,

fEZHD 32t values(), F— L EZFRRICHED H3ICid itemsO) XY v REFWET. .

for key, value in a.items():
print (key, value)

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

ZROMEZED 91213 val & ¥ DK TRROBIENTE X5, -

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

print(key, value)
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3.8.5 Python 7 72 U hADEH:

ROHNIES % Python DV A MZEFLTVWET.

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

H77:

[C1,), 2,5, G,)]

RICICR S T ERBERIINT R IR B Z 2 ICERLTL X,

RDBNIER % Python DFFFICEIL TWET.

i Element (value=[1, 2])

a = Parameter(index=1i)

ali] = i
print(dict(a))
i

{1, 2,): 2}

ROFNIEDIIE(ES Python DY A MIZELTWE T,

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

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

i

(1, 2]

ROFNIEBOBAE(E % Python DFFFICEHL TV ET. !

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

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

H77:

{1, 2,): 2}

ROBNEZER % Python DEERFN AL TV T, @

a = Parameter(value=3)
print(int(a))

I Python DRERN—Y 3 2 &k > Tid dict(x.val) TERTE LD £ 7.
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Hi:

RDOPNIZERDE%Z Python DIEFEFVNIRRICERL L TWE T,

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

H77:

3.0

T2 BCA 7Y 27 MIBEBUPFH/ MNURRANERTEEEA. ROGTBIFAED T

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

a Parameter (index=1i)

ali] =1

print(intda))

3.8.6 pandas ZRUW-fER&ROH 7

ERYRE R Y TR EELORBRERER TRV — 202 H D 5. ATHTE, 7—XEHOH TR
BRI &K < b3 pandas EY 2 — LD DataFrame Z W TCHERZMT L X5

FFIIMELELMEEZ R TARL LS.

+= Sum(x[i,j], j) == 2, ' &HHEE 2 ATHIHT S
.solve(silent=True)

i = Element(value=range(4)) # {15

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

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

p = Problem()

p += Sum(x[i,jl, 1) == 2, '&FANIZ 2 DOEFHEZT S’
p

b

— R RE LD HJNEEER T — & (tidy data) DIFERICH D £, BART — 2 2RI T 3 %121 pivot
B RS> 2 TTEET.

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:
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w N Rk 2 H oG
L — I )
_ R, @ @
S D = =
S R 2 =

F=ZMTOZATHTEEY, x[i,j1.val>0 TIEDHED A > TV BEND 5% % (ZRKILD) IRF % it
LTWET. RFEEHEKEZATL— FTERVWDT, set BHICKDEX 2 D& FLF|% DataFrame 128
LET. ZATEHTHMEYIZEBML, WTETERY b7 —7MMITLEF. pivot BIZIE index, columns,
values 518U LD F553, ZhZ2N0 output D i %, jH, val FNIHIGT 5728, output.columns %%
T THEBILELTOET. XD X112, &HIH»5=2/% DataFrame 12525 Z b TXET. :

val = [(*ij, v) for ij, v in x.val.items(Q)]
output = pd.DataFrame(val, columns=['i','j"', 'val'l])
output.pivot(¥output.columns).astype(int)

Rk, Blofle LT 7 v REFE-TAHAZEL xS, S AO—HED> 7 + & L TH#) (Day) - %) (Ngt) +
R& (Off) ZIRDE T,

m = Element(value='ABCDE') # Man

d = Element(value=range(1,8)) # Day

s = Element(value=['Day', 'Ngt','0ff']) # Shift

prb = Problem()

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

prb += Sum(x[m,d,s], s) == 1, ' —HIZ#HKiZ—>"

prb += Sum(x[m,d, 'Day'], m) == 2, ' HENI AL x5 "
prb += Sum(x[m,d, 'Ngt'], m) >= 1, ' &ENI—ALLE"
prb += Sum(x[m,d, '0ff'], d) >= 1, ' —[H[LL FiZRA"
prb += Sum(x[m,d, 'Ngt'], d) <= 2, ' &N [AIE T
di=d !=7

prb += x[m,d1+1,'0ff'] >= x[m,dl, 'Ngt'], ' FZEIDOXRD HIZIIR"
prb.solve(silent=True)

4EN%, DataFrame NDED 5 Z MRV LER Y, IRFEKI=XILTT. :

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

Hi:

Day 1 2 3 4 5 6 7
Man

A Day Off Day Ngt Off Day Ngt
B Off Day Off Day Day Off Ngt

RDR—J1ZHKi )
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HIDR=I D 5 DHEE)

C 0ff Ngt Off Day Ngt Off Day
D Ngt Off Ngt Off Off Day Day
E Day Day Day Off Day Ngt Off

il 27z LT\ 2 R D 7 0 R 2 REHT 2O MA TAEL £ 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 0ff Day Off Day Day Off Ngt 3 1

C 0ff Ngt Off Day Ngt Off Day 3 2

D Ngt Off Ngt Off Off Day Day 3 2

E Day Day Day Off Day Ngt Off 2 1

DayCount 2 2 2 2 2 2 2 0 0

NgtCount 1 1 1 1 1 1 2 0 0

3.8.7 PYSIMPLE # 727 b2 V754X

Python I21&, Python 7> =2 + 2>V 7 74 X (EFHL) TZ % pickle &\ 5 EEEVEETHEZ L TY
¥3. PySIMPLE T, pickle & [A#kIC PySIMPLE # 7Y =27 b %2>V 7 74 XTZ 5 Serialize 7 7 AH3
HHxT.

LIRTR, BRFENEEHES V774X, 774U dump, BILE L TWET.

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

x = Variable(index=1i)

x[i] = i*10

with open('dump.pkl', 'wb') as f:

i

Serialize.dump(x, f)

with open('dump.pkl', 'rb') as g:
x_ = Serialize.load(g)

print(x_.val)

LURTIZ, Problem 7Y =7 b % 7 7 4 WIZ dump, BIT% L72%%, RKMBLTWET. Z ORI
BRI OHBTE 2729, KBEFTECIKHEZE LD, FRI»2258ICHEMTT.
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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 )WVIZ 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)

LURTIX, RFEZIZ Problem 128k L 7= 2 TDEE 7 7 4 WIZ dump, 18I0, TTOERBICEEREL T
WET. ZOMFEIEREREFOMEZ BHICEICTE 2720, FITARELUIMMERE T 5, EITRATHENRT
WHHTOEICR T, tWolr—2AnEZ6NET.

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.solve(silent=True)
print(x.val)

# Problem &5k L7=2TOER%E 7 7 £ LT dump
with open('dump.pkl', 'wb') as f£:
Serialize.dump(list(problem.variables.values()), £f)

# BROMEEZEZ D1E
x[i]l] = ©
print(x.val) # 0

# AR
with open('dump.pkl', 'rb') as g:
variables = Serialize.load(g)

# JTLDERBNAETC LB % RE
for varl, var2 in zip(problem.variables.values(), variables):

RDR—=J1ZHK )
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# SR D%GE x[i] = variables[0][i].val ¥ i
varl[varl.index] = var2[varl.index].val
print(x.val)

% 7=, Serialize 77 A% Python @ pickle €Y 22—V DT v X—=TH 578, Python A 7T =7 b V7
FJAXTEET.

XYy R—%IZ Serialize % ZHEFE L 72 & W,

3.8.8 =&E(k TIPS

ATETIX, PySIMPLE OMREZ5I &S v D T& 2 &E#b k% 4 DN L ET.
Set/Element @ value |Z I range Z#5 2 %

Set D value ¥ —7 — FiZlXiterable 7 7P = 7 b 2 ZTET Z 2 W TEX £ 32, range DHEHITEH D E#H
LA T H I, F%ﬂ@ﬁ”?’f , 10 ERREOHEEZNFEELE S, Element 123 value F—V — R»RH D
FIDNEETT. REDPEEBINDGEEHREZRL range A 7P =27 b EET LSICLEL 5.

Set(value=list (range(1000000))) # £
Set(value=range (1000000)) # B

set H’E CHRFIIEVEHT

Set %° Element |2 value 52 5N EIEHNETT — X F 2 v VT ONET. BIE TR T —XF v ¥
M2E, BRETIXIETH S0, BREDHFPEL LD ET.

# PN

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

I = Set(value=range(1000000))

il = Element(set=I)

i2 = Element(set=I)

BREIRDES DR TS LB TEET.

il
i2

Element (value=range(1000000))
Element (set=1il.set)

H¥ & D Ib/ub ZES

PySIMPLE TI3ZE D E R IZ lower/upper bound 252 2 Z e BT E EF. bound ICEEZTE L7581,
B2 0BE e F UEECHIAL A fThN S 720, BETIEHRDy, @dickb 9.

-
I

Element (value=range (1000000))
p = Problem()

RDR—=J12H <)
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# N

x = Variable(index=1i)

p += x[i] >=1

# D

x = Variable(index=i, 1b=1)

T—RIIEERICEZB

PySIMPLE T Parameter DfE*X° Variable DYHEZ ESFFICE 222 b, EERICEFE TS dTE
¥73. L L, Parameter/Variable NOfRAIIIRF O Z M ZITH Z e ZHIE LTEESINTWVWD D,
BHEORAICHRZ LELR->TLEVWET. 2079, [ANEEZIEE L WA ITHERERLTB
%, HERICEH X 2 DRIERNTT.

# EN

a = Parameter(index=1i)

for idx in ...:
afidx] = ...

#
data = {}
for idx in ...:
data[idx] = ...
a = Parameter(index=i, value=data)

=77, RD &S BHRTNERADLEEIHEDD FHEA.

a = Parameter(index=1i)
ali] = 1

3.8.9 EHEMICOWVT

ROYHGTHFEZEZTAEL & 9.

TR RY

x;, 1 €{1,2}
il

2> 0.1, Vi
23,2, <3
HIBIE (FRkAb)
D Ti

FII Z OREICIFBRIRIFE L FEAD, FREBTHNIEITAIREMIFEL 3. ROBNIEELE
[ 2 — R BRGTERE e L ORM L, FITAAREE > L o RBAERME LTHREELTHET.

80 BIEA—HHAFE




PySIMPLE Documentation, J 1) —X 1.4.1

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()

is_infeasible = problem(int)

if is_infeasible:
print('relax!")
problem(float)

COHIERD XS IR T,

infeasible!

relax!

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

LROBITIHZEFR CHEZHEER L TV LDIIREFTAET. ZHD type BIEZEASEHTE S
MWEZHNHT 2, MBRZOEETREEMNZITS ZeNTEET. ¢

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 X H T

p.solve()
showresult(p, x)

if p.isInfeasible():

print('relax!")

RDR—=J1ZHK )
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(BIDR—T 5 D x)

x.type = float # FEHEHIEH
p.solve()
showresult(p, x)

type BEOEHIZIIRFEZDO T2 LI TEEHA. ROGLANIIFAD TS,

x[i].type = float

3.8.10 AN—RABETIDEES
ZIRLDORTEMS 21285, HRETNOHEEHZATOERT. BMRETALLLTHRS Z2IT&D,
BRBL ZHR IR, KD KREBRMEERME A TEL X5 R -7, @R fFTEET.
TN, MEREEREZPICEZ TAEL & 5.

© B d L#E c PEED D

* BEICI3IURL EIR upper 23FES 5

« BEICIITREE lower DFIET 5

o BiX3 R b cost BB

s REEI 2 b DR LLIW

Z DR %Z BflZ PySIMPLE THEET 2 XD KSRV FT.

d = Element(value=uppervalue.keys()) # &Ji

Element (value=lowervalue.keys()) # Hi%

# BED HERANDEIE I R b

cost = Parameter(index=(d,c), value=costvalue)

upper = Parameter(index=d, value=uppervalue) # EJEHlE LR
lower = Parameter(index=c, value=lowervalue) # EIFTHEE R
z = Variable(index=(d,c), 1b=0) # EJEH) SR ADEEE

prb = Problem()

prb += Sum(z[d,c], c) <= upper[d], ' BJEHGLE FIR"

prb += Sum(z[d,c], d) >= lower[c], ' BEZEHEE NE"

prb += Sum(cost[d,cl*z[d,c]), ' fl@xXa 2 b # HIFE
prb.solve()

ZZTCHEQR MIHEMNDH ) OFEREE L, (BE, BR) ZLIREZLET. ZORDANT—X
costvalue IZLA TR D K S £73.

costvalue = {('dl', 'cl1'): 30,
('di', 'c2'): 20,

RDR—=T12FKi )
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('di', 'c3'): 9999,
('di', 'c4'): 9999,
('d2', 'cl'): 25,

9999 ¥ LT\ 3 DIFEBIITHMEDSFAE L2 WERICHT 2K I —Dficd. KERfizAhNLTEBLZ
Y CHESFEELEL LTVET.

DX WHEMETEIRTOWEEREZEZR T Z0EIT2 L, ERICHXETARBIITL —HTH3
F—2ABZWVWTLED. ZOEOIREE, IRTOBRKEHELTEL Z 2 I3EH - fIXoe ERIC
BRLTLES 12, KRERBENBIRro720, HENELZoTLEVET

Z ZCRER/IMNBEOREIEDAZEFRT 2 Z LI X DMRNRET NV EFGRT 52 Z e B TE . PySIMPLE
TIREBED SEHEAND KILORF dc ZHVE Z THRETLVERBAT LN TEET.

# B BHE DB
dc = Element(value=costvalue.keys())

# BED SEEANDHIRI R b

cost = Parameter(index=dc, value=costvalue)

upper = Parameter(index=dc(0), value=uppervalue) # &JEILE LI
lower = Parameter(index=dc(1), value=lowervalue) # R FEE NE
z = Variable(index=dc, 1b=0) # EJiiD & EE Dk

prb = Problem()

prb += Sum(z[dc], dc(l)) <= upper[dc(®)], ' BEHHZE LR
prb += Sum(z[dc], dc(0)) >= lower[dc(l)], ' BHEFEE NE"
prb += Sum(cost[dc]*z[dc]), 't a 2 b # HIYEE%
prb.solve()

T (de) DD DITde ZHVD ZE TRBDOD 2 E DT 2RET 2N TEF LA, BE dCEE
cD—HDAZIELZWEEIX de(0), de(1) B LET. XTI 0HBEDTHEZICHERLEL &
5. %7z, costavlue XD EFRT7Z AT X EVDTRD LS IR D ET.

costvalue = {('dl', 'cl1'): 30,
('di', 'c2'): 20,
('d2', 'cl'): 25,

DD D 2 2D ETOMEED 20% 725 7454, ZHO S EMHIHEh-vickh £7.

B2 EFAZHWTHRNLEEFALZLRT 2 HKIRFCR Yy V-2 ROMETHE I ZHELET. b
WHHIZIERA TP 2= Y IHIETIEER T I2NEDRNVIRAEDH O UDBRNWTBL b TEET.
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3.8.11 ZHNZEL

% 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.

3.8.12 O—JL/\wv o B

=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 I —HDEHFE LB (a—1 Ny 78
B) 2ETr, ZoOBBDORREEOGEANTHIHINET.

=Ny ZEEIE—o D51 E L D, bool A RTEERELE Y. UNEZZ—FRERT 2a—1L
Ny ZEBOBBERTT.

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

LFECEF 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 DEIZH > TWET.

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)

HH I (HRIBE%L - 228 - 1)

sample.tutorial.oil2 (**kwds)

{HH A (220
sample.tutorial.oil3 (**kwds)
HHEFE RE - BT
sample.tutorial.oil4 (**kwds)

THHHE &Y - BT

sample.tutorial.oil5 (**kwds)
HHEEE G0

sample.tutorial.oil6 (**kwds)
JH FHITAIRE CREERASRN)

sample.tutorial.oil7 (**kwds)
THFH IR G SR BE %D

4.2 Houd

ROFI D % PySIMPLE TR L TAZE L & 5.
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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

88 FABYOTNL
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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, Cols, Vals, table):
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)

92
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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, Cols, Vals, table)

sample. sudoku. sudoku (**kwds)

RO
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4.3 HIESE
C++SIMPLE ffi| £ (RIS L 72EF 1@ PySIMPLE (2 X 2 REZFML TV 3. BRI RE X
C++SIMPLE (i 2 HERE < 72 & .
sample.reidaishu.p2010_mixture (**kwds)
P & Fl
sample.reidaishu.p2020_transport2 (**kwds)
i K [
sample.reidaishu.p2030_multiplan2 (**kwds)
2 IRl e ]
sample.reidaishu.p2040_DEA(**kwds)
Wi HE (DEA) E7 v
sample.reidaishu.p2050_knapsack2 (**kwds)
Fv Iy JRE
sample.reidaishu.p2060_cover2 (**kwds)
EEPENE
sample.reidaishu.p2070_maxflow2 (**kwds)
R E
sample.reidaishu.p2071_maxflow3 (**kwds)
TATREE (Matrix)
sample.reidaishu.p2072_mincut (**kwds)
BNy b
sample.reidaishu.p2080_mincost2 (**kwds)
/N
sample.reidaishu.p2090_multiflow2 (**kwds)
Z A
sample.reidaishu.p2100_median2 (**kwds)
p AT 47 VH#E
sample.reidaishu.p2110_center2 (**kwds)
p & —HE
sample.reidaishu.p2120_TSP2 (**kwds)

UEIE 0 &V i |

sample.reidaishu.p2132_fieldassign2 (method='auto’, **kwds)
FLRER 72~ 2 b E| 24

94 FABYOTNL
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sample.reidaishu.p2132_fieldassign3 (method="wcsp', **kwds)
FER 72~ R D E Y[ (wesp)

sample.reidaishu.p2133_jobassign3 (method='auto’, **kwds)
fHEE G R

sample.reidaishu.p2133_jobassign4 (method="wcsp', **kwds)
S EY R (wesp)

sample.reidaishu.p2140_QAP (**kwds)
/¢

sample.reidaishu.p2150_FPP (**kwds)
A fr I e

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

sample.reidaishu.p2170_portfoliol (**kwds)
R— b+ 7+ U A R lE

sample.reidaishu.p2230_maxcut2 (**kwds)
BEFZITH (R » T )

sample.reidaishu.p2260_pseudoinverse (**kwds)

b—7 « Ry — X5

UTRDa~y FE2ETT2L FEOTRTOMEN ALY P E— FTETINET.

$ python -m pysimple.sample

URoa<wy FE2EITTZ22Fa— ) 7ILOIRTCOMENETEINET.

$ python -m pysimple.sample.tutorial

MEZEIZFITTHILBTEXT.

$ python -m pysimple.sample.tutorial oil7

UFoa<xy FEFTT 2 L BMOMENFETINET.

$ python -m pysimple.sample.sudoku

FEEZEICFEITTLILDHTEET.

$ python -m pysimple.sample.sudoku sudoku

MUTRDa~<y REFEITT2HEED TN TOMENEITINET.

$ python -m pysimple.sample.reidaishu

4.3. HIEE
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MEILIHEITTZZI L TEET.

$ python -m pysimple.sample.reidaishu p2010_mixture

96
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BTS5E APIRF*aXxX> bk

PySIMPLE @O APl F¥ 2 X > FTY.

51 V52X

AVRANSIZEADREHENTVEZ T RE, TRTOSHEF—7— g LT X7
TR D VA, BROSIEEZR-E 258, ¥—V— 5 BOEFEETT.

A VAR ARBICERSIN TV ABHEICOWTIZ BE 22B LTIV,

511 &8

class pysimple.Set (name=None, value=None, dim=None)

N—R 7 7 X: collections.abc.Set

EBERPRT IV IRATT. St 3 TARUEFEZEH>TVWET. 79227 FOERBIIMELZLEHETCXFE

FA.

NFA—=4
 name (string) -- A L7258 B TSI ONET. F 7027 F DERRKRICE
HTX%T.
» value (iterable) - A 79 7AKRA T2 7 F2EELET. ZXILDHEIX
tuple DY Z 5.2 ¥3. A LHBEITBESHERINET.
e dim (integer) - BMTZET. ZRITOEEEGZIENT 258 3IHRMICTEE
TEHERERHD FT.

st

* TypeError -- {} keyword argument 'dim' must be positive integer ({} given)
* TypeError -- {} object is not iterable

* ValueError -- dimension mismatch

* ValueError -- empty data: {}

¢ ValueError -- illegal type data: {}
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BT

>>> Set(value=[1,2], name="'I")
Set(name="1", 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)
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)
key DERICEEN TSI ERLET.

98 EE5EAPI FFaxX>rh
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INT X—2A key (data-type) --

REDEDE! bool

AW Element D55, BHICETNLHD 2 KRB L WSS RHBEEFZHWTLZE W,

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)
Set D key ZHDERZIRL ET. key KIFEKRPATA RBIEETEET.

INT X —2A key (integer or element-1ike or slice) -

RD1ME key 7' integer DIEE Set DEFE %, element-1ike DI Parameter % slice
DAL Set IRL F 5.

RDIEDE data-type or Parameter or Set
Hs
* IndexError -- Set index out of range
* TypeError -- Set indices must be integers, not {}
* TypeError -- cannot apply {} to multidimensional Set
BE:

pysimple.Set.next, pysimple.Set.prev, pysimple.Set.index

51. V52X 99
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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[i]

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__0O
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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(BIDR—T 5 D x)

a1, 4
2, 3)

ER: ZOTIcEDb ST, HIZFEICX I LTRENS Z L ICHEEL T X,

index (key)
key 7% Set DIFHDERTH 2 0ZIRLF7.

INT X—4 key (data-type or element-like) --

BRDIME key 7’ data-type D¥E1X int %, element-Ilike D% Parameter %K L
x9.

BRDMEDHE! int or Parameter
9% ValueError -- {} is not in {}
BE.

pysimple.Set.__getitem__, pysimple.Set.next, pysimple.Set.prev

o7

>>> 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

property name

name BHETT. HEXFINORAL IO EETEET.

next (key)
Set IZBIF % key DROBERTIERL£7.

INT X—4A key (data-type or element-1ike) --
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ROl key 7’ data-type D& Set DEHE %, element-like DA Parameter
PRLET.

BOEDE data-type or Parameter
s
e KeyError --
¢ 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)
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.

REDEDE! data-type or Parameter

BiI5
¢ KeyError --

e IndexError -- Set index out of range

102 EE5EAPI FFaxX>rh



PySIMPLE Documentation, J 1) —X 1.4.1

* 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=None, set=None, value=None, dim=None)

NTeHKT 7 7 ATY.

BELHTEMNCNIT XY, BEOERZEHLGAL I TEEXT. set F—V— N value ¥ —
T—FOWTNL—T2IEET 2 0ENH D $7. HEZMRT 255 set BUERZZHL TR
X0,

INT A=A
* name (string) -- B L-5EHHTEZONET. F 7027 F DERKRICE
HTE%7.
o set (Set) - MHTRHEETT. value ¥F—7— FeHHTEEHA.

» value (iterable) -- Set D value ¥ —V— K2R U TT. set ¥F—V— R HHT
XEHA.

e dim (integer) -- B TE FF. ZRITOEDHTFEIERT 255 XHRIICIE
ETHDENDHD FT.
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514+ TypeError -- Element can only take either keyword argument 'set’ or 'value' (no or both

keyword arguments given)

o7

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

>>> 1 = Element(set=I, name="1i")

>>> i.set

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

>>> j = Element(value=[1,2], name="j")
>>> j.set

Set(name="'j.set', value=[1, 2])

__abs__(obj)
INT X—2A obj (funcable-type) --

R D1l obj A data-type DFE X math.fabs(obj) DFERE, Z LN DEAIE math.fabs
% %R U 72 Parameter %3R3,

BDMEDE number or Parameter

__call__(*slc)
BRILZGH LI FE2R L ET.

INT X—4A *slc(non-negative integers)-- §1553 2 0CDH|TT (04AED). 1D
Y ERETT.

REDEDE! ElementSlice
5
* TypeError -- slice of {} takes at least 1 argument (0 given)

¢ IndexError -- slice index out of range

Yo7

>>> i = Element(value=[(1,3), (1,4), (2,3)], name="i")

>>> i(0).set

Set(name="i.set(0)', value=[1, 2])

>>> 1(1).set

Set(name="i.set(1)', value=[3, 4])

>>> i(2).set

IndexError: slice index out of range

>>> 1(1,0,1).set

Set(name="i.set(1,0,1)', dim=3, value=[(3, 1, 3), (4, 1, 4, (3, 2, DD

RDR—=J12Fi L)
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HIDR=I D 5 DHEE)

>>> i)

TypeError: slice of 'Element' takes at least 1 argument (O given)

__ceil__(obj)
INT X—4A obj (funcable-type) --

BRD1{E obj 2 data-type DIFETE math.ceil(obj) DFER %, NS DA math.ceil
% 5B U 72 Parameter %3R3,

BED{EDE! number or Parameter

__floor__(obj)
INT X—2A obj (funcable-type) --

BRD{E obj )’ data-type DA1E math.floor(obj) DFER%E, Z LN DEE X math.floor
% % BRI U 72 Parameter %3R3,

BEDMEDE number or Parameter

property name
name JBETT. HEXFINORAL IO EETEET.

property set
WIST 2HEE2RTENETT.
class pysimple.element.ElementSlice

Element D A A 22X L CTHEMEINE T T ATT.

ElementSlice 7 7 1% __call__ () DB\ Z e LA, 1Z1F Element 2[R U T3, ElementSlice 7 7
ADAVRA LT 7 REIRHEINFEA.

class pysimple.condition.Cond

Condition B8z ¥ DI L o TERENDS 7 T ATT. Cond 7Y =7 MIFFD & 5 I1ff
AT2ZenTEET.

o7

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name='ij")
>>> ij(1)!=4

(Aj()!'=4)[1j(1)] in [3]

>>> Condition(ij, 1j(1)!=4)

(1j, @3 !'=4))I[ij]l in [(1, 3D, (2, 3)]

>>> (1j(0)!=2) & (ij(1)!=4)
((13(®!'=2)&((1j(1)!=4))[1j(®),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]
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BE:
pysimple.Condition

Cond 75 RADAVAMT 7 RIINHINFHA.

5.1.3 B

class pysimple.Parameter (name=None, index=None, value=0)

EBERT VI ATT.
INT A=A
* name (string) -- B L 7-5E8HHTEZONET. + 7027 F OERRICE
HTE%7.

+ index (Set or element-1ike or tuple of them) -- Parameter DT, & L 724545,
INFRLDOER 2D FT.

* value (data-type or dict) -- Parameter DfH. data-type D&, TN TOEREIC
MLUTRICEEHENAET. dict D5E, HESINLEROEIEHHINET.
F T2 POERRICEFETEET.

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

al[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

RDR—=J1ZHK )

106 EE5EAPI FFaxX>rh



PySIMPLE Documentation, J 1) —X 1.4.1

HIDR=I D 5 DHEE)

>>> e = Parameter(value=1, name='e')

>>> e
e=1
__abs__(ob))
INT A=A obj (funcable-type) --
BRD{E obj A data-type DHE1E math.fabs(obj) DFEHR%E, ZH LI DIGE X math. fabs
A ERITHEMA L /- Parameter &3R5,
EDEDE! number or Parameter
__bool__O

Parameter O EAAfH bool(self) ZiE L £ 3. index 72 L DIHE, value DEMBEZEIR L F3. index

»bH DA, TypeError DA XN E T,

Yo7

True

False
>>> i
>>> C

>>> a = Parameter(value=3)
>>> bool(a)

>>> b = Parameter()
>>> bool(b)

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

>>> bool(c)

TypeError: unsupported cast type(s) for bool: 'Parameter'

__ceil__(ob)

INT X—A obj (funcable-type) --

BRD1{E obj » data-type D¥FE1E math.ceil(obj) DEER %, ZNLIA DA TE math.ceil

BEDEDE! number or Parameter

T AT U 7> Parameter 23K .

__contains__ (key)

key ¥ —IZEFENTVE0ZIRL£T.

REDEDE! bool

__float__O

Parameter 72> 5 I EI/INEA D ZHE float(self) 238 L 3. index 72 L DS, value DIFEN/NEE
ZIRLUET. index H D DG, TypeError 25X SN E T,
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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__(ob))

INT X—4 obj (funcable-type) --

BRD{E obj )’ data-type DA1E math.floor(obj) DFER%E, Z LI DS X math.floor
% % BRI U 72 Parameter %3R3,

BEDMEDE number or Parameter

__getitem__(key)
key 1205 U 72¥RF D Parameter iR L ¥ 7.

INT X—4 key (funcable-type or tuple of them) --

RD#E key 233 XT data-type D¥E, data-type ®IBL FF. ZHLUWDEE,
Parameter Zi18R L ¥ 5.

BRDEDE! data-type or Parameter
B
* KeyError -- key 23 F —IZ1FE LR WIGE

* KeyError -- '{}' takes {} dimension index ({} given)

Yo7

>>> I = Set(value=[1,2]); i = Element(set=I, name='1i")
>>> ] = Set(value=[3,4]); j
>>> a = Parameter(index=(i,j), value={ij: sum(ij) for ij in I*J}, name='a')

Element(set=], name='j")

>>> afi,jl
a[l,3]=4
all,4]=5
al[2,3]1=5
a[2,4]=6
>>> a[i,3]

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

al[1,3]=4

al[2,3]=5

>>> af2,3]

5

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name="'ij")
>>> alij]

al[1,3]=4

all,4]=5

al[2,3]1=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[j11[1,4]1=4

ali,b[j11[2,3]1=6

a[i,b[j11[2,41=5

__int__O

Parameter 2 & BN DZEH int(self) #iX L £ 7. index 72 L DIFE, value DEEELZIRL F 5.
index & H D&, TypeError 23 H XN 3.

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__QO
iter(self) ZiR L £7.

REDEDHE! iterator
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o7

>>> i = Element(value=[1,2])
>>> a = Parameter(index=i)
>>> for _i in a:

print(_i)
1)
(2,)
>>> ij = Element(value=[(1,3), (1,4), (2,3)])
>>> b = Parameter(index=ij)
>>> for _ij in b:

print(_ij)
(1, 3
1, 4
2, 3

AR ZOTIcBO ST, HIFHIZA TV LTRENS ZEIRFEREL TSV,

_len__0O

Return len(self).

__round__ (ndigits=None)

ED/INEER % ndigits HTICALD 72EZEIE L 3. ndigits BAEIE X NZGE, ROITVEREIRL
3

NS X =4 ndigits (int) -- M2 AL 2HETT. 0 REARDIGE, BEER L
D%,

BDOMEDE! Parameter

Yo7

>>> 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

>>> round(al[i])

round(a[i])[1]=1

round(al[i])[2]=2

round(al[i]) [3]=3

RDR—=J1ZHK )
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(BIDR—T 5 D x)

>>> round(al[i], 0)
round(ali], 0)[1]=1
round(al[i], 0)[2]=2.0
round(ali], 0)[3]=3.0
>>> round(ali], 2)
round(ali], 2)[1]=1
round(ali], 2)[2]=2.0
round(al[i], 2)[3]1=3.14

__setitem__ (key, value)
key XIS L7 fEZEH L £ 7.

INT X—4 key (funcable-type or tuple of them) --

B9 KeyError -- key 23F —IZIFE LR WS

vl

>>> a[i,j] = 1

>>> a
all1,3]=1
al1,4]=1
al2,3]=1
al[2,4]1=1
>>> af[i,3] = i*10
>>> a
al1,3]=10
al1,4]1=1
al[2,3]=20
al[2,4]=1

>>> a[2,3] 100

>>> a
a[1,3]=10
al[l,4]=1
a[2,3]=100
al[2,4]1=1

>>> a[ij] = 0
>>> a
a[1,3]=0
a[1,4]1=0

>>> 1 = Element(value=[1,2], name="'1i")
>>> j = Element(value=[3,4], name='j")
>>> a = Parameter(index=(i,j), name='a'")

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name="ij")

(RDR—1ZHi L)
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(BIDR—T 5 D x)

al2,3]=0

al[2,4]1=1

>>> a[l,5] =1
KeyError: 'a[l,5]'
>>> b = Parameter(index=j, value={3: 4, 4: 3}, name='b')
>>> al[i, b[jl] = i+j
>>> a

all,3]=5

a[l1,4]=4

a[2,3]=6

a[2,4]=5

get (key, default=None)
key D3 ¥ —ICHIET 25 E3NIET 2HZ, FZELRWEEX default 2B L 7.

items()

F—ERT DI 2R L £T.

keys(
iter(self) £ [ L TY.

BE:
pysimple.Parameter.__iter _

property name

name B TT. HIIXFHNORACEIDEHTEET.

values()
EDOHZRL FF.

N— 3> 1.3.0 TBI: __round _ () AMMEAFIEEICKZ D F LT,

class pysimple.table.Table
Nval R Y DEMERT I I ATT.

Table 7 7 2% __getitem__() ¥ __setitem__() D72\ Z ¥ BIANZ, 1ZIF Parameter Y[R U TT.
Table 7 2 ADaAV AT 7 RIIRNHASINETA.

init, val, 1b, ub, dual, init, val, dual, violation 73 Table 7 7 RIZE&I L FT.
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5.1.4 ZT#,

class pysimple.Variable (name=None, index=None, type=float, init=0, Ib=float('-inf"), ub=float('inf'))

N—R727 7 RX: collections.abc.Collection
ERERT VI RATY.
INTA—=H

e name (string) -- B L7255 BHTEIONET. A7V 27 F DERKICE
HTE%T.

* index (Set or element-1ike or tuple of them) -- Variable DIRF. HME L7355, I
FRLDOEREZD FT.

 type (float or int or bin) -- fAAABEED float, int, bin ZIEEL E3. %
NFIVEGEAR, AR, 0-1 BEZHEEEW®WL T, bin MIEEINGE,
HE)T 1b=0, ub=1 HEXNFT. 77927 VOEFBBICEETEE .

e init (data-type or dict) -- Variable D#JHfE. data-type DHE, TXTDER
WX LCH CENEHA SN E T, dict 085, fHESINLEROEIEHINE
T. ATV POERRICEFETEET.

 1b (data-type or dict) -- Variable O RFRH.
* ub (data-type or dict) -- Variable @ _FFR{H.
ks
* 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

RDR—=J1ZHK )
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(BIDR—T 5 D x)

y[1].val=1
y[2].val=1

>>> z.val

z[1].val=0
z[2].val=2
>>> j
>>> W

val
val=0
val=0

>>> W.
w[l,3].
w[l,4].
w[2,3].val=0

w[2,4].val=0

>>> u = Variable(name='u')
>>> u.val

u.val=0

>>> z = Variable(index=i, init={2: 2}, name='z")

Element (value=[3,4], name="j")

Variable(index=(i,j), name='w")

BE,

pysimple.Variable. type,
Variable.lb, pysimple.Variable.ub

__contains__ (key)

pysimple.Variable.init,

pysimple.Variable.val, pysimple.

key BF —ICAENTVEDEELET.

REDEDE! bool

__getitem__(key)

key 1205 U 72#RFD Variable Zi& L 7.

INT X—2A key (funcable-type or tuple of them) --

REDEDE! Variable

9% KeyError -- key 73 F — IZfF(E L2 WIHE

B 7L

>>> I = Set(value=[1,2]); i = Element(set=I, name="1i")

>>> ] = Set(value=[3,4]); j = Element(set=], name='j")

>>> x = Variable(index=(i,j), init={ij: sum(ij) for ij in I*J}, name='x")

>>> x[i,j].val
x[1,3].val=4
x[1,4].val=5
x[2,3].val=5
x[2,4].val=6
>>> x[i,3].val

RDR—=J1ZHK )
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(BIDR—T 5 D x)

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

x[2,3].val=5

>>> x[1,5]

KeyError: 'x[1,5]'

>>> b = Parameter(index=j, value={3: 4, 4: 3}, name='b")
>>> x[1, b[j]].val

x[1,b[j11[1,3].val=5

x[i,b[j]1]1[1,4].val=4

x[i,b[j]1]1[2,3].val=6

x[1,b[j]1][2,4].val=5

__iter__QO
iter(self) ZiR L £7.

REDEDHE! iterator

vl

>>> 1 = Element(value=[1,2])
>>> x = Variable(index=1i)
>>> for _i in x:

print(_i)
(1)
2,)
>>> i1j = Element(value=[(1,3), (1,4), (2,3)1)
>>> y = Variable(index=ij)
>>> for _ij in y:

print(_ij)
1, 3
1, 4
2, 3)

IR KOTIBEDSF, HIFEICEZ AL LTGRENAZEICEREL T E X,
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_len__0O
*—DHEEHERLET.

RDEDE int

__setitem__(key, value)
key ICMEL2EEZZEHE L £T. fElX val THERETZ ¥ 5.

INT X—2A key (funcable-type or tuple of them) --

9% KeyError -- key 23 F — IZfF(E L2 WIHE

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] =1

>>> x.val

x[1,3].val=1

x[1,4].val=1

x[2,3].val=1

x[2,4].val=1

>>> x[1,3] = i*10

>>> 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[ij] = 0

>>> x.val

x[1,3].val=0

x[1,4].val=0

x[2,3].val=0

x[2,4].val=1

>>> x[1,5] =1

KeyError: 'x[1,5]'

>>> b = Parameter(index=j, value={3: 4, 4: 3}, name='b')
>>> x[1, b[jl] = i+j

RDR—=J12%i )
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>>> x.val

x[1,3].val=5
x[1,4].val=4
x[2,3].val=6
x[2,4].val=5

property dual

ROV F BT, ORI ST, 47 =2 MO None
<.

property group

property init

ZROYIIMEZ £ TIEIETS. 3L, EORA, RBFRICERT S K S, RBFHTIE val
BHEOE,IS I —ZNET.

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>
>>> 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

BE:

pysimple.Variable.val
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property 1lb

ZROTREZRTENETT. HIIHLRRICOAEHR N LS. PIHHLRIC type=bin ZI5E
THE b=0NRESNET.

o7

>>> 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 name

name BETT. HIEXFIORAL IO EHETEET.

property type

ZHOEHEZRTEETY. AL DEETE XS, HAAABBD float, int, bin %15
ELET. TR, BRER, 0-1 BEEREERL Y.

vl

>>> 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

v
—
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>>> 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

ZHR o LREZRITEETT. EIEZHLRRIcoAERENE 3. PIHILRIZ type=bin ZF5E
T2 ub=l RESNET.

vl

>>> 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

BE:
pysimple.Variable. type, pysimple.Variable.lb

property val
ZROBEEZ R TBIETS. EZMEHL, EORA, RERICERZAET.
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o7

>>> 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

B5E:
pysimple.Variable.init

class pysimple.IntegerVariable(name=None, index=None, type=float, init=0, Ib=float('-inf’),
ub=float('inf"))
N—R 7 Z X: pysimple.expression.Variable
BRER £ T2 5 ATF. Variable(type=int, .) L5l T, type F—V—FiZHH THA.
INT A=A
* name (string) -- B L-5E B TEZONET. F 7027 F DERKRICE
HTX%7.

+ index (Set or element-1ike or tuple of them) -- Variable DIRF. &g L712355, I
FRLOZERE DT,

 type (float or int or bin) -- fAAABEED float, int, bin ZHEEL EF. %
NZIGETER, BHER, 0-1 BEEHEZEWRWL 9. bin BIEEINLES,
HE)T Ib=0, ub=1 DHEINET. A7V 27 bPOERBRICEFTEZT.

 init (data-type or dict) -- Variable D#JHA{E. data-type DIFHE, TXTOEZHR
WL TRICESEH SN ET. dict DIFHE, FHEINLEHIROMBEIHEHINE
T, ATV FOERBRICEFETEELT.

e 1b (data-type or dict) -- Variable ® TFR{E.
 ub (data-type or dict) -- Variable O | [R1#.

st
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* TypeError -- 'type' keyword only takes built-in function 'float’, 'int' or 'bin’

e SimpleError -- infeasible bound of variable {} ( defined infeasible bound [{} <= * <=

{1

o7

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

>>> 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

>>> 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=None, index=None, type=float, init=0, Ib=float('-inf"),
ub=float('inf"))

N—R 27 7 R: pysimple.expression.Variable
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0-1 BHER 2T/ 7 ATF. Variable(type=bin, ..) L FEMiTF. type F—7V—FiZHh FHA.
INFA—&

e name (string) - B L= S HBICE X 6NET. 7V 27 FOAERIKICE
HTEET.

* index (Setor element-1ike or tuple of them) -- Variable DIfFF. Al L&A, B
FRLUDEREIZD .

* type (float or int or bin) -- flAAABEED float, int, bin ZIEELET. £
N2 IHERAR, BEAR, 0-1 BEEKEZEKRLET. bin BMEE I NGE,
HE)T 1b=0, ub=1 BREZXNET. A7V 27 FDERKRICEETEET.

 init (data-type or dict) -- Variable DFIH{E. data-type DIFE, TXTOER
WX L TCHEICEAEHXNET. dict DFE, EESIN-EXZDEIEHINE
T AT VOERRICEETEET.

* 1b (data-type or dict) -- Variable & RER{H.
* ub (data-type or dict) -- Variable @ _F[R{HE.
1123
e 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

RDR—=J1ZHK )
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z[2].val=2
>>> j = Element(value=[3,4], name="j")

>>> w = Variable(index=(i,j), name='w')

>>> w.val

w[l,3].val=0

w[l,4].val=0

w[2,3].val=0

w[2,4].val=0

>>> u = Variable(name="u'")
>>> 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 V7 FATY.
QVariable 7 7 2D A YA 7 7 RINHAINFEA.

class pysimple.expression.Expression

N—R 27 Z X: collections.abc.Collection
AERTIIATT.

__contains__ (key)
key BF—IZEFENTVWEIZRLET.

REDEDE! bool

__getitem__(key)
key (ZXH5 L 727RF D Expression 3K L % 7.

INT X—74 key (funcable-type or tuple of them) -
RDEDE Expression

f54¢ KeyError -- key 28 % —ICTEE LR WG
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HoFIL

>>> I = Set(value=[1,2]); i = Element(set=I, name="1i")

>>> ] = Set(value=[3,4]); j = Element(set=], name='j")

>>> x = Variable(index=(i,j), init={ij: sum(ij) for ij in I*J}, name='x")
>>> e = x[1,j] + 1

>>> e[i,j].val
(x[i,j1+1)[1,3].val=5
(x[1,j1+1)[1,4].val=6
(x[1,j1+1)[2,3].val=6
(x[i,jl+1)[2,4].val=7

>>> e[i,3].val
(x[i,j1+1)[1,3].val=5
(x[i,j]1+1[2,3].val=6

>>> e[2,3].val

6

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name="ij")
>>> e[ij].val
(x[1,j]1+1)[1,3].val=5
(x[i,j]1+1)[1,4].val=6
(x[i,jl+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,j]1+1[i,b[j11[1,3].val=6
(x[i,jI1+1)[i,b[j]1[1,4].val=5
(x[i,j1+1)[1,b[j11[2,3].val=7
(x[i,jI1+1)[i,b[j]11[2,4].val=6

__iter__0O

iter(self) Z: R L £7.

RDEDH! iterator

o7

>>> i = Element(value=[1,2])
>>> x = Variable(index=1)
>>> x1 = x[1] + 1
>>> for _i in x1:

print(_i)
1)
2,)
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>>> 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
i, 4
2, 3

AR OTICED ST, HIZFEICX AL LTRENZ Z L ICHEE LT &,

_len__0O
F—DHEEHERLET.

REDOEDE int

property init

KOVIHEZ RSB TY. EEIMRE N2 - EROEOEHE L £ 5

o7

>>> 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[1i]+1D)[1].init=3

(x[1i]+1)[2].init=3

>>> x[2] = 3

>>> x1.init

(x[1]J+1D)[1].init=3

(x[1i]+1D[2].init=4

>>> p += Sum(x1[i])

>>> p.solve()

<NuoptStatus.OPTIMAL: 1>

>>> x1.init

(x[i]+1DD[1].init=3

(x[1]+1)[2].init=4

>>> p.solve()

<NuoptStatus.OPTIMAL: 1>

>>> x1.init

RDR—=J1ZHK )
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(x[1]1+1)[1].init=2.000000000208333
(x[1]1+1)[2].init=2.000000000208333

BE:
pysimple.expression.Expression.val

property name

name BHTT. HIZXFHORAWCIDEETEET.

property val

KOBEMEZLTEIETY. MRS N2 ZHOMEOHEHNIHE L X7

BT
>>> p = Problem(silent=True)
>>> i = Element(value=[1,2], name="i")

>>> x1 = x[i] + 1

>>> x1.val

(x[i]+1)[1].val=3
(x[1]+1)[2].val=3

>>> x[2] =3

>>> x1.val

(x[i]+1)[1].val=3
(x[i]+1)[2].val=4

>>> p += Sum(x1[i])

>>> p.solve()
<NuoptStatus.OPTIMAL: 1>

>>> x1.val
(x[1]1+1)[1].val=2.000000000208333
(x[1i]+1)[2].val=2.000000000208333

>>> x = Variable(index=i, init=2, 1lb=1, name='x")

BE:

pysimple.expression.Expression.init

N—Ta > 1.3.1 TEI: __getitem__ () IZ Parameter A3MFEHAIREIC2 D £ L 7=,
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5.1.5 #I¥=

class pysimple.constraint.Constraint

N—RX7 7 X: collections.abc.Collection
filfeRT 77 2T
Constraint 7 7 2D AV A M7 7 RIINHEINETA.

__contains__ (key)
key BF—ICZENTWVWEIDLZIRLET.

REDEDE! bool

__getitem__(key)
key (X5 L 725D Constraint 3K L 3.

INT X—4A key (element-1ike or tuple of them) --
RO EDE Constraint

B9 KeyError -- key 23 F —IZIFE LR WGE

Yo7

>>> 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,jl>=D):
x[1,3]>=1
x[2,3]>=1
>>> cons[2, 3]
x[i,jI>=D:
x[2,3]>=1

>>> cons[ij]
(x[i,j1>=D:
x[1,3]>=1
x[1,4]>=1
x[2,3]>=1

>>> I = Set(value=[1,2]); i = Element(set=I, name='1i")
>>> ] = Set(value=[3,4]); j = Element(set=], name="j")
>>> x = Variable(index=(i,j), init={ij: sum(ij) for ij in I*J}, name="x")

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name="'ij")

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

>>> cons[1,5]

KeyError: 'x[1,5]'

__iter__QO
iter(self) Zi R L £7.

BEDOEDHE! iterator

pall

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

>>> x = Variable(index=1i)

>>> consl = x[i] <=1

>>> for _i in consl:
print(_i)

(1)

2,)

>>> i1j = Element(value=[(1,3), (1,4), (2,3)1)

>>> y = Variable(index=ij)

>>> cons2 = y[ij] <=1

>>> for _ij in cons2:
print(_ij)

(1, 3

a, 4

2, 3

AR ZOTICED ST, HIZFICZ AL LTRENSZ ZEICHEEL T &,

_len__0O
F—DEZEHERLET.
RBDEDE int

property dual

FIHRIR DO EREE R ITTEBETS. EIEKEBRICEREINE T, A7V 27 MERROMEI
None T

isHard() — bool
weight 23— REIRIDEEIC True ¥ 72 D £3F. SelectionConstraint TIXHIZ True TT.

isSemiHard() — bool
weight 23 I N— FHFIDEHEIZ True ¥ 2 H 7.
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isSoft() — bool
weight 3 7 MK DB EIT True L7 D 5.

property name

name JEMETT. fHIZXXFINORAC I D EHETEXT.

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
FlFIREE THEE U = Hlfu AR T 5.

class pysimple.constraint.SelectionConstraint

N—R 2 Z R: pysimple.constraint.Constraint
Selection BARUIC X » TIER SN 7zHli 2R T I 7 A TT.

class pysimple.constraint.ConstraintWeight

flRofEh2RS 7 7 2T,
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BE,

HardConstraint, SemiHardConstraint, SoftConstraint

5.1.6 &, XEX T 3>, #ER

class pysimple.Problem(name=None, type=min, silent=False, subprocess=False, solfile=None, iis=True)

MEZRT 7 ATT.
INT A=A

 name (string) -- B L7581 7 ARV ET. A7V 27 F DERRICE
HTE%7.

+ type (min or max)-- flAAABEED min, max ZIEEL £3. ZHEHHWEEE
DEMb, ERRIEZEKRLET.

* silent (bool) -- KfFHF D KFEIR 2 AFHEH INCH 15 2 28I L £ 9. False: H
$13 %, True: 1L 720

« subprocess (bool) -- RfEZ B 7O R LTS5 %2 HME L 3. False: [A—
7at A TT 5, True: Bl 70t A TITS

» solfile (None or bool or string)--f&7 7 A NVOHIZHITHL £75.
— None or False: H{J] L7z,
- True: 15 %. 7 7 4 1413 Problem.name + 'sol' £ 72 D £ 3.
- string: 5%, 77 4L %Z solfile + 'sol' ¥ 72 h £F.

o iis(bool)-- fi#7? infeasible DIFEIT LS IHEME AT 202 5 2ot L £ 3. False:
IIS 15 % £ L 22\, True: 1IS T8 2 2EK§ 5

ER: 58solfile TY 7 A VZEIEET 2 LA 2%, HRNAZZDONTRTHIEET S
EMTEET. 72, DLURDEEIT solfile DH IR L F523, Variable.val % TFHEAG RO HUS
WXAJRETT.

s 77 ANKE LTHHTEROLF(C*?"<> ) DEEFNTVWEEA
e FHDT7 7 ANDTTIZFEL, LHFZDFILRVWEES

o 77 AT AT ML KEDR VS

BE:
pysimple.Problem.solve

__delitem__(key)
del problem.constraints[key] & T3 .

INT X—A key (string or int)--HIBRS 2%, 72138 L 226X 0%FS.
BHDOEGE, HIE»rSSBINET.
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BTN

>>> p = Problem()

>>> x = Variable(name='x")
>>> y = Variable(name='y")
>>> p += X >= 1

>>> p +=y >= 2, 'fHilfyk 2’
>>> p

Problem(name="'Problem', type=min, silent=False, subprocess=False,.,
—solfile=None, iis=True):

[constraints]

(x>=1):

x>=1

il 2:

y>=2

[objective]
None

>>> del p['(x>=1)"]

>>> del p[' #lfX2"]

>>> p

Problem(name="'Problem', type=min, silent=False, subprocess=False,..
—solfile=None, iis=True):

[constraints]

[objective]

None

__getitem__(key)
problem.constraints[key] ¥ Z#ffi T3,

INT A=A key(string or int)--ZIRT 204, BN G0 BE
BRDGE, WErSSRINE T,

o7

>>> p = Problem()

>>> x = Variable(name="x")

>>> y = Variable(name="y"')

>>>p += x >= 1

>>> p o +=y >= 2, 'Hil#y= 2

>>> p

Problem(name="'Problem', type=min, silent=False, subprocess=False,..
—solfile=None, iis=True):

RDR—=J1ZHK )
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[constraints]
(x>=1):

x>=1

il 2

y>=2

[objective]
None

>>> p['(x>=1)"]
(x>=1):

x>=1

>>> p[" fil#I= 2]
HilF 2:

y>=2

>>> p[1]

HilFI 2:

y>=2

>>> p[-1]
il 2

y>=2

__iadd__(args)

IR HIUBEEL - fIR2RoE L 3. TR += 28 - X [ HIBEIEA)) CHINBERZRE
U, T += il [ AR chlvzEml 5. HIBBICIRIRT 2K - TuTtidn
JEEA. HIBERZEBEE ST 5 L BER TEEEAD, —BRMT2 I THRETE

5 21k T, AHOFHNRNEZEBNT 2 ZIXTEEHA.

HIst

» SimpleError -- objective can only be assigned once

e SimpleError -- override constraint {}

AR HRBEEA - fINKH 25 A58 3EERZAS D £5. 37205, X - filfIXD name

BENEESNET.
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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.

RED{EDE! 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=True)

INT X—74A mpsfile (None or bool or string) -- BEIE#R% mps ERT7 » 4 )L
HAOLET.

» 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
NEND mps 7 7 A NVDOIERIEHEFRATT (EEREATEIDD XEA). 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 name

name B TT. HIIXFHNORACEIDEHTEET.

property objective
MEOHIBB R TEIETT. T8 +=2% - X [, BB H] TRESNXT. A7V =
7 MR OEZZEONXTT. @K, HNBEBEZEEREST 5 L3 TEIEAN, —HRM
THIETHRETES LSRR ET. dl XTHWEZHIFRTE %7

o7

>>> p = Problem(silent=True)

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

136 EE5EAPI FFaxX>rh



PySIMPLE Documentation, J 1) —X 1.4.1

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, 7EXXfH (% help(Options) % help(Options.Branch) THEFE L T < 72
X,

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)
IRBREZEDEIEZHIET 23—y 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 A 308 FRF ]
RelativeGap IS A
AbsoluteGap o v v 7
Objective H B8 fiE
SolutionCount FATATREME DY
TotalMemory XEVHERE (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.

59 TypeError -- mip_terminate 23B8%(T % None Td 72 WIGEIT raise TN F T .

ER:
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s =Ny IRBICEDEFLELIIGED AT -2 ABSIIRDESICHEDET.
- FEATAIREMEDME TV 2558 : NUOPT 31
- FEITA[REMDE STV R 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=min, silent=False, subprocess=False, solfile=None, iis=True) — NuoptStatus

KRIBEITOET. 5IEDFEME Problem DOFJHALIF help(Problem.__init_ ) THEFR L T 72X\,
SIROITEALIRFICERE U/ EIC B AN 3. B L5E, wHibRoEI I ET.

1k
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
e SimpleError -- no variable in this model
Rh{&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

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__0O
KA T a v ERM—E2RRLET.
property branchCut

BAZNLYBRTFHOBDOE L. (DEREEEM) 8:0,1,2

property branchCutoff
RYIY . (OB PREERH) fE: float

property branchDiving
t 22—V R7 127 XY —F Diving DHE. (DEREZEHH) E: 0,1,2,3,-1

property branchFeasPump

b 2 —V T 4 7 A% —F Feasibility Pump OFHE. (FHIREEEM) E: 0,1, -1

property branchGapTolerance

ETFMED X v v T ORIE. HOMETHRE. (RFREEER) H: float (-1 BLE)

property branchMaxNode

PRRMER ERR. (DBFREESEM) fE: int (-1 DLL)
property branchMaxSolutionCount

BRGERUS AR LR, (ORFREREA) fE: int (-1 DLL)
property branchNodeSelect

J— FER (DEREEER) fE: 1,2, -1
property branchParallelMethod

WA D EIREEDFE. (DEIREESEH) E:0,1,2

property branchRelativeGapTolerance

ENUED X v v TORME. HXMETERE. (DBREEER) {A: float (-1 BLE)

property branchRens
ta—UYRT 4 v % —F rens DEAN. (DHIREEHEH) #E: 0,1, -1

property branchRepairIteration

BRI O AERIX ER. (R FREEEHR]) fH: int (0 LA E)

property branchRepairSolution

2 —VIRE DI T EOBRE 2B k5. (RREESEM) fE: 0,1,2

property branchRins
ta—VRAT 4 v 7% —Frins DEAN. (GRIREEEH) E:0,1,-1

property branchUseWcsp
La—VRT 4 v 7Y —F wesp X7V —FDEA. (DFREEER) H: 0,1, -1
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property branchVariableSelectScore

TR D 2 a7 OFHliE. (IRRREESEM) fH: -1,0, 1

property branchWcspMaxIteration

IEIREERP A SN2 wesp & 7 —F OIRARREEEL. (EFREEHM) fE: int (-1 BLE)

property branchWcspMaxTime

IEIREEP A SN2 wesp & 79— F ORIOKRIER . (OEIREEHM) E: int (-1 BLE)

property higherCrossover
HREAD 7 v 2 F —n—. (@EXANHREEH) {E: False, True

property hsimplexMethod
73V X 2 hsimplex O ERR 2T, (hsimplex #H) fE: 0, 1, -1

property kktEps
KKT &t 0522 1B, E: float (0 & D KE W 222 0.0001 BUF)

property maxIteration

RARIBEEL. (MK, wesp, wls) {H: int

property maxMemory

AEVHMAEER (MiB). BOEDEEE, DRREEIZIRD FHAEXEY (MiB) IZX%
HIER, wis (ZHEHIR & BRL 9. (DRIREE, wis) fE: int (-1 BLE)

property maxTime

AR LR (7). (OFREE, wesp, wis) fE: int (-1 XAE)

property method
REFE7NAL DY X LOFEME. {H: Method. AUTO, Method.LIPM, Method. HIGHER, Method. TIPM,
Method. BFGS, Method. SIMPLEX, Method. DUAL_SIMPLEX, Method. ASQP, Method.LSQP,
Method. TSQP, Method. HSIMPLEX, Method. WCSP, Method. WLS

property objectiveTarget
IRREEB X wis TIZHBEEO BIEME. BEMEL D D RVWEEZREA LSS ITHE LK
TLET. wesp TRZDEZHRBEHO N (LR T2y 7 Ml BIRL £5. (DHEEE
1%, wesp, wis) {H: float

property randomSeed
G D > — F. (wesp BEA) fH: int (1 ML)

property scaling

A=Yy 7O, {E:0,1,2,3

property simplexDualTolerance

BONZERL D FEATRIREMHIERIE.  (BRIATREHA]) A: float (0 BALE 222 0.0001 LAF)

property simplexPrimalTolerance

FEBOETAIREM I ERIE. (BRAEEH) fEH: float (0 XA E 222 0.0001 XAF)
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property threads
2Ly R -1 OB HEMCHRELET. 011 R LET. (DHBEE, wesp) H:
int (-1 BL_E)

property tryCount
AT, (wesp, wis) fH: int (1 DLE)

property wcspInitialValueActivation
WIEHED & DEEER.  (wesp HH) fi: False, True

property wcspPhaseOneMaxTime
FFIFERE 7 = — 2B 25 ERFE LR, (wesp R fi: int (-1 DLE)

property wcspPhaseTwoMaxInterval

s 7 = — 2B B EKHE LR, (wesp HH) fH: int (-1 2L L)

class pysimple.Options

IINVNDNRTRA—=REHRET H70D7 7 ATT. 77 4+ /L MAIX Nuorium Optimizer SIMPLE <
ZaT7 D [5 K47y a ViE | BBRLTIIZE W,

BE:
pysimple.Problem.options, pysimple.options.ProblemOptions
class Branch
DEIREEDORIRA T a VEBERT V7 ATT.
CUT_AGGRESSIVE = 2
CUT_OFF = 0

CUTON =1

class Cut(value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
HASW YR FHOBMDO B, (DHRIREESEH)

AGGRESSIVE = 2

OFF = 0

ON =1
DIVING_AGGRESSIVE = 2
DIVING_AUTO = -1
DIVING_OFF = 0
DIVING ON =1

DIVING_SUPERAGGRESSIVE = 3
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class Diving(value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
ta—YRT 4 7 A% —F Diving DHFE. (IHEREEER)

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=1,
boundary=None)
b 2 —1) A7 4 7 A% —F Feasibility Pump DSAE. (DFIREIEEH)

AUTO = -1

OFF = 0

ON =1
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— FER. (DEIREEERH)
AUTO = -1
BESTDEPTH = 1
BESTESTIMATE = 2
PARALLELMETHOD_DETERMINISTIC_RACING = 1

PARALLELMETHOD_RACING = 0

PARALLELMETHOD_SUBTREE = 2
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class ParallelMethod(value, names=None, *, module=None, qualname=None, type=None,

start=1, boundary=None)
Wi R EEDFIE. (S HBREEEH)
DETERMINISTIC_RACING = 1

RACING = 0

SUBTREE = 2

RENS_AUTO = -1

RENS_OFF = 0

RENS_ON =1

RINS_AUTO = -1

RINS_OFF = 0

RINS_ON =1

class Rens (value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
ta—YRT 4 v 7% —F rens DEA. (HEIREEER)

AUTO = -1
OFF = 0

ON =1

class RepairSolution(value, names=None, *, module=None, qualname=None, type=None,

start=1, boundary=None)

I—PIEEOYIMRZTTICOBRZ B 2% 5. UIEEREETEH)
AGGRESSIVE = 2
OFF = 0

ON =1

class Rins(value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
ta—YRT 4 v 7% —Frins DFEA. (DHREEERH)
AUTO = -1

OFF = 0

ON =1
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class Uselcsp (value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
La—VRT 4y 7% —F wesp X7 H—FDEAN. (DEFREETH)

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)

DREID A 27 OFHTIE. (0HBRERFR)
AUTO = -1

PRODUCT = 1

SUM = 0

class HsimplexMethod (value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
73V X L hsimplex D BRI FE2RST 7 7 A TT.

AUTO = -1

]
-

DUAL
PRIMAL = 0

class Method (value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)
RIETNTY) XL DRIEA T a vV iEERT 7 5 ATY.

ASQP = 'asqp'
AUTO = 'auto'
BFGS = 'bfgs'

DUAL_SIMPLEX = 'dual_simplex'

HIGHER = 'higher'

HSIMPLEX = 'hsimplex'
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LIPM

'lipm'

LSQP

vlsqpv

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)
AT =V YT DR T a VEBERT IV FATY.
(R = 3
MINMAX = 2
OFF = 0
ON = 1
N—a > 1.40 TEM: RKEA T a VERD 27 5 AENEEINE L.

class pysimple.NuoptStatus (value, names=None, *, module=None, qualname=None, type=None, start=1,

boundary=None)

N—2RX 727 7 A: enum. IntEnum
YNANDFREBRDNEMEZERL TWDEZ T ATY.
BE:

pysimple.Problem.solve

DUAL_INFEASIBLE = 5
ERROR = 7

FEASIBLE = 2
INFEASIBLE = 3

INITIAL

1}
(=]

OPTIMAL

1}
-

UNBOUNDED = 4

UNKNOWN = 6
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class pysimple.problem.Result

RIFERDRIBERERT 2 7 A TT.
property consInfeasibility
HlFI R D FEIT A AIHEM:.
property elapseTime
FHER . Nuorium Optimizer D 71 — 3 A DRl LEI R 21T > TW AR TS, HALIMTT.

property errorCode

Nuorium Optimizer DT 7 — 2 — F. REMEPFONLHET 0 PRESNTVEST. =7 —
2 — KX Nuorium Optimizer SIMPLE ¥ =2 7L ® [ A.1.1 Nuorium Optimizer O T 7 —/ %5
Avt—y ] ZBRLTIZEI W,

property errorMessage
T 7 —X v+ —. Nuorium Optimizer 2’7 — & R o 72HEHIC, ZRUTHIET I T —X v
I DPREINTVET.

property factCount
TR RDEE. 7TV XA be UTHRIEZERLROAREK®RZR DS 7.

property fevals
FFXOFHEEE. 71TV Ao LTHRIEZERL RO AREK®REZRHD £ 7.

property hardPenalty
N— REEIDRF AT 4 (FEAXGERE) OFEHE.

property iis
MM FATARATRER G E D 1S 1HHR. 1S 1FIRD72 WI5E X None 23 E SN TWVWE T,

B

pysimple.problem.IIS
property infeasibility

EITAARENE. R —V Y7270 TV AHERATr — V2R U TR LEIZZD $5.
property iters

KRB, 71 3) Xae L THREZERL RO ARIKREZRD 7.
property method

R HIN B T A,
property nfunc

Hil#y=X & BB ok, HIBEIL T 1 TH 27D, MHHHROR+1) PRESNTVET.
property nvars

ZRDK.
property optValue

HHBIRDfE. RBEO5E I3 REEE 2D £
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property residual

KKT &P DFEREE. HERZRDORELRDAERZHD £ 7.
property semiHardPenalty

t IN—FERIDRF LT 4 (EAXERKE) DEFHE.
property softPenalty

Y 7 MHRIDRF VT 4 (EAHXERE) DEFHE.

property tolerance

REFEIESEMAE L TEBRICEDEBEDN . 74T Y X8t L THRIEZEIRL 2R A
ERZHRD £7.

property varInfeasibility

ZRDRITAATRENE.

class pysimple.problem.IIS

IS E#HERFET 22772 TY. HWRZ0BEODOAL Ty 7 ATEHINTED, ZO4 VT v
I AR FNEHIFIRBERIC 72X TEET.

27

>>> x = Variable(name='x"', 1b=0)

>>> y = Variable(name='y', 1b=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
0: cons2: violation=-1
X+y>=5
1: cons3
-X-z>=-3
>>> p.result.iis[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 DOHFI% delete
>>> p
Problem(name="'Problem', type=min, silent=False, subprocess=False, solfile=None,..

—1iis=True):

RDR—=J1ZH )

5.1.
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HIDR=I D 5 DHEE)

[constraints]
consl:
y+z>=0
cons3:

-xX-z>=-3

[objective]

((x+y)+2z):

X+y+2z

>>> p.solve(silent=True)
<NuoptStatus.OPTIMAL: 1>
>>> print(p.result.iis)
None

BE:
pysimple.problem.IIS.OneIIS

class OnelIS(no, key, cons, infs_flag, variables)
IS [HHD 5 5 1 DDHlNADIEHREZRIFT 227 7 ATT.

property consname
4.

property dual
Hill#y D dual fH.

property formatted
filf X o B & h 7 LFRR.

property key
HRIRDIRTE.

property no

HlFIAES OLHE D).

property variables

AR & T o 2R

property violation

iR D E R .
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517 >V 734X

class pysimple.serialize.Serialize

PySIMPLE # 73 =27 b 23 V754 X3 570D 5 A TT. pickle.dump/dumps TV 7 54 X
ARER A 7P =7 MITMAZ, PySIMPLE A 7Y 227 F 23 )7 54 XA TE XS

static dump (obyj, file)
AT bEANRAFVIIIVTIARLTIZ 7 AV LET.

NTA—=H
* obj (object)--> V7 I A XF 2477 b

o file (file object) - EZAL T 7 A LA TP 27}

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)

B2E:
Serialize.dumps, Serialize.load

static dumps(obj)
FT 2 b EANAFVIZIVTIALAXLTRLET.

INT A=A obj (object)-- VT I7ARXTEA T .
ERED{# pickle.Pickler # 7 v 7 L7=nNA F VYV EBRETEZ24 727 b TT.

EDEDE! Pickler

Yo7

>>> x = Variable(name='x")

>>> pkl = Serialize.dumps(x)

>>> pkl

Pickler(version_info(major=1, minor=3, micro=0))

>>> x_ = Serialize.loads(pkl)

BE:

Serialize.dump, Serialize.loads
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static load(file)
SVTITAREINA T2 b eNLF YT 7 AALBIETLLET.

INTA—2R file (file object) - VT F7A X LINAFVERNTZT7 74 1%
A/

RDME V7 SARXBEIT LA T2 b,

RDEDE object

Ho7I

>>> 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)
VT 74 RXENIA T 27 bk pysimple.Pickler + 7Y =7 v BT LET.

INT A=A data (Pickler)-- >V 77 A4 AL/ Pickler 7> =7 b.
RO V754 X&E LA T2 b,

REDEDE object

Yo7

>>> 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
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5.2 B

HATEE Z R B35 1B — 7 — R WA Z B IXTEEHA.

5.2.1 &R

pysimple.Condition(elm, cond)

SRR T Cond BUBAL T BT,
INTAX—&
 elm (element-1ike or tuple of them) -- Element D% % 5.2 3.

+ cond (Cond or tuple of them)-- tFRDF| %252 % 7.

AR i1=2 %0 (1<) & (i<3) D & 5 R ffH 223551 Condition BAEE W THHWEHA.

o7

>>> i = Element(value=[1,2,3], name='i")

>>> Condition((i, i), 1!=2)

(@,i, @E!'=2)I[i,i] in [(1, D, G, 3]

>>> Condition(i, (l<i, i<3))

(i, ((A>1D,{<3)))I[4i] in [2]

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name='ij")
>>> Condition(ij, ij(1)!=4)

(ij, @Aj!'=4))[ij]l in [(1, 3D, (2, 3)]

BE:

pysimple.condition.Cond, pysimple.condition.Cond.__and__

5.2.2 BB

pysimple.Printf (format_string, *args, **kwds)

ERIEE T B N3 2 BT 3. Python OERIGE X FHDSLEITHNZ T, PySIMPLE
DA T2 MG LTVWET.

NFA—%

+ format_string (string) - BREIGET 5 CFHITT. ik [T £ 77
D RBRLTEE L.

e *args - ¥—U— FRL5IEKTY.
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o ¥¥kyds -- F— TV — FH 5 TT.

o7

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

>>> a = Parameter(index=i, value={1: 10, 2: 20}, name='a')

>>> Printf('{}[{}] = ', a.name, i, a[il])

a[l] = 10

a[2] = 20

>>> Printf(’ [{}] = ', i, name=a.name, value=a[i])
al[l] = 10

af2] = 20

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

>>> Printf('{}: ({}=) >= ", x[il]>=ali], 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, format_string, *args, **kwds)

ERXIGETFHN%E 7 7 A MTHITT BB8T . Python OERIEE XLFHIDXIEITMZ T, PySIMPLE
DATI =7 MG LTVET.

INTAX—4&
o file_like (file-like)-- 7 7 A LA 7Y =7 b, sys.stdout 72 ¥ O # 16T
TEATV L FTT.

+ format_string (string) -- HXNEIEET 2 XFHITT. qEE MEAGEE 075
DL ] ZBRLUTIZE W,

o *args -- ¥ — 77— R L5|ETT.
o ¥¥kyds - F—T— FHHIETT.

7

>>> 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, al[il)

all] = 10

af[2] = 20

>>> Fprintf(sys.stdout, ' [{}] = ', i1, name=a.name, avalue=a[i])

RDR—=T1ZHKi )

154

EE5EAPI FFaxX>rh



https://docs.python.jp/3/library/string.html#format-string-syntax
https://docs.python.jp/3/library/string.html#format-string-syntax

PySIMPLE Documentation, J 1) —X 1.4.1

HIDR=I D 5 DHEE)

a[l] = 10
a[2] = 20
BE:

pysimple.Printf

5.2.3 HFEH

pysimple.

pysimple

pysimple.

pysimple.

pysimple.

func.Acos (oby)

INT X—A obj (funcable-type) --

ERED{# obj 2% data-type DIFE X math.acos(obj) DIER%E, ZHLIANDGE

TR HERICH A L7z Parameter #3R 7.

ED{EDE number or Parameter

. func.Acosh(obj)

INT X—A obj (funcable-type) --

R D1{E obj A’ data-type D31 math.acosh(obj) DiER%E, ZNLIANDGE
B AT L 7= Parameter 23K 3.

BD{EDE number or Parameter

func.Asin(oby)

INT X—A obj (funcable-type) --

ERD1{E obj 2% data-type D& 1% math.asin(obj) DFER%Z, ZHhLINDEGE

% B EEFRITIE A U 7z Parameter %3R5
RD{EDHE number or Parameter
func.Asinh(oby)

INT X—A obj (funcable-type) --

ERED{# obj» data-type D& 1E math.asinh(obj) DIER%E, TS DEE
K EFITEA U 72 Parameter % iX 3.

ED{EDE number or Parameter

func.Atan(obj)

INT X—4A obj (funcable-type) --

ED{# obj 2% data-type DFHEIE math.atan(obj) DGR %, ThIDNDGEE

B ERITEA L /2 Parameter %3R5 .

E D ﬁéa)gg number or Parameter

{Z math.acos

¥ math.acosh

!X math.asin

{Z math.asinh

% math.atan

5.2. B
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pysimple. func.Atan2 (objl, obj2)
INFTAX=&
» objl (funcable-type) --
* 0bj2 (funcable-type) --

ED1E objl, obj2 2% data-type D5 1E math.atan2(objl, obj2) DIEHR %, ZH LN DY
1% math.atan2 % R EZIZHH L /= Parameter Z23K7.

REDOEDE number or Parameter
pysimple. func.Atanh(obj)
INT X—A obj (funcable-type) --

ERED{# obj» data-type D& 1E math.atanh(obj) DFER %, ZHLIA DA math.atanh
B A BEIZE A L 7= Parameter 23K 3.

BD{EDE number or Parameter

pysimple. func.Ceil )
__ceil__(obj)

INT X—A obj (funcable-type) --

ERED{# obj» data-type DIFEIX math.ceil(obj) DFER%E, ZNLIFDIGE X math.ceil %
HEEFITE A L 72 Parameter 73R 5.

REDEDE! number or Parameter
pysimple. func.Cos (0bj)
INT X—4A obj (funcable-type) --

RD{E obj 7 data-type DA 1Z math.cos(obj) DGR Z, ZH LA DA math.cos &
HBEZICHEH L /= Parameter &R 3 .

BD{EDE number or Parameter
pysimple. func.Cosh(obj)
INT X—4A obj (funcable-type) --

ERD1E obj 2 data-type D5E1 math.cosh(obj) DGR %, ZHDIANDHE1E math.cosh
& B EFITHE A L 72 Parameter Z 3R 5.

REDO{EDE number or Parameter
pysimple. func.Erf (obj))
INT X—A obj (funcable-type) --

ERED{# obj 7% data-type DIFEE math.erf(obj) DFER%E, ZHLINDIEEE matherf %
HFZLZIZHEAH U /= Parameter 23K 3.

BD{EDE number or Parameter
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pysimple. func.Exp(obj)

INT X—4A obj (funcable-type) --

RDM# obj A data-type DA math.exp(obj) DFER %, ZHLNDEE X math.exp %
H BT L 7z Parameter Z3RF.

REDMEDE number or Parameter

pysimple. func.Fabs()
__abs__(obj)

INT X—A obj (funcable-type) --

EDf# obj 2% data-type DA math.fabs(obj) DGR %E, T NI DA 1E math.fabs
B ERICHEA L /2 Parameter =3k 5.

EDMEDE! number or Parameter

pysimple. func.Floor()
__floor__(obj)

INT X—A obj (funcable-type) --

RD{# obj A data-type D¥FE1E math.floor(obj) DFERZ, Z LD A1 math.floor
B EZRICEA L /- Parameter 73R 5.

ED{EDAE number or Parameter

pysimple. func.Fmod(x, y)
pysimple. func.Hypot (objl, obj2)
NFTRX—=%
¢ objl (funcable-type) --
e 0bj2 (funcable-type) --

R DME objl, obj2 3 data-type DA 1Z math.hypot(objl, obj2) DiER%Z, ZHLIA DS
&3 math.hypot % B E 2 H L 7z Parameter 23K 3.

RED{EDE number or Parameter
pysimple. func.Log(obj)
INT X—4A obj (funcable-type) --

ERD1E obj » data-type DA math.log(obj) DFER%E, FH LN DLE X math.log %
HEFRIZHA U 7z Parameter %185,

BD{EDE number or Parameter

pysimple. func.Log1®(obj)

INT X—A obj (funcable-type) --
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ERDf# obj A data-type DEA1E math.logl0(obj) DFER%E, Z LS DEAIE math.logl0
% B PEEFRITIE A U 7z Parameter %3R5

BEDEDE! number or Parameter

pysimple. func.Max (obj, idx=None)
obj O idx L TORKEZHAL A7 =7 P RIELET.

INTA—=H
 obj (funcable-type) -- RKMEZEIE T 2 MHRDA 7P =7 b TT.

+ idx (None or element-1like or tuple of them) - Fx KfE% 51 E 3 2 H#FHTF. Al
ENGE, obj DI N TOHPFAICOWTDRAMEEFELZF. [ U Element %
BREEDZ ZLIXTEEHA.

RO RF2% 55513 Parameter %, RS WIESIE data-type IBRL E 3.
RERD{EDE! data-type or Parameter
BI5

e ValueError -- duplicate Element in range of {}

¢ ValueError -- Max arg is an empty index

AMR: obj X idx ODIRFHIFANZE S DEE X ValueError 2T £ 3. idx 2322 X 7L DEE X obj

LEMBEA TS 27 P RIELET.

o7

>>> 1 Set(value=[1,2]); i1 = Element(set=I, name='1i")

>>> ] = Set(value='XY'); j = Element(set=J], name='j")

~I%*]}, name="a'")

>>> a

all,'X']1=10
all,'Y']=11
af[2,'X']1=20
al[2,'Y']=21

>>> Max(a[i,jl, i)
Max(a[i,j], i)['X']=20
Max(al[i,jl, 1)['Y']=21
>>> Max(al[i,jl, j)
Max(al[i,jl, j)[1]=11
Max(ali,jl, j)[2]=21
>>> Max(al[i,jl, (i,3))
21

>>> a = Parameter(index=(i,j), value={(ii, jj): ii*10+J.index(jj) for ii, jj in.

RDR—=J1ZH )
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HIDR=I D 5 DHEE)

>>> Max(al[i,jl)
21

BE:
Min, MaxOf

pysimple. func.Max0f (*args)
A7V POERKNEZIELET. HIZIXERO FREZ —EICRET % & 2IEANTT.

INT X—A *args (funcable-type)-- 472 =2 bDFH. 1 DU ERHETT.

f5I149% ValueError -- max() arg is an empty sequence

o7

>>> 1 = Element(value=[1,2,3], name="'1i")

>>> 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='h")
>>> 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

>>> Max0f(i, a[i]l, b[il)

MaxO0f(i, ali], b[i])[1]=3

Max0f(i, al[i], b[i])[2]=3

Max0f(i, a[il, b[i])[3]1=3

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

>>> x[1] >= MaxO0f(i, a[i], b[il])

(x[i]>=Max0f(i, a[i]l, b[LDI[iD):

x[1]>=3

x[2]>=3

x[3]>=3

5%
Max, MinOf

pysimple. func.Min(obj, idx=None)
obj O#iH idx FTOR/MEZEIRE LA 7Y =7 b RIBRLET.

INT A=A
e obj (funcable-type) -- R/MHEZFIE T 2RO TS =7 FTF

 idx (None or element-1like or tuple of them) -- F/MEZFHH T 2 HiFH T3 . HHE
ENT5E, obj DI R TOHPFIZOWTOR/IMEZFE L % 3. [[U Element %
B ED S LIETEEEA.
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RDME INF2% 55513 Parameter %, RO WIESIE data-type IRL 5.

RDEDE! data-type or Parameter

1k

¢ ValueError -- duplicate Element in range of {}

¢ ValueError -- Min arg is an empty index

AMR: obj S idx OIFHIFH
Ll A T 2 7 P RIRLET.

DG 1L ValueError 2T £ 3. idx DZEX TV DEE T obj

o7

>>> 1

>>> ] = Set(value="XY'); j = Element(set=], name='j")

Set(value=[1,2]); i1 = Element(set=I, name='i")

>>> a = Parameter(index=(i,j), value={(ii, jj): ii*10+J.index(jj) for ii, jj in.

~I*]}, name="a'")

>>> a

all,'X']1=10
all,'Y']1=11
af[2,'X']1=20
af2,'Y']=21

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

>>> Min(a[i,jl)

10

BE,

Max, MinOf

pysimple. func.MinOf (*args)
A7V 27 bPOBRMAEZIEL FT. BIZIIERD LRZ2 —EICRET % & ZIfHEFTT.

INS X—4H *args (funcable-type)-- A 7 =27 FDF. 1 DL ERETT.

f54 ValueError -- min() arg is an empty sequence
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BT

>>> 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={i}, a={a}, b={b}', i=i, a=a[i], b=b[i])

i=1, a=2, b=3

i=2, a=3, b=1

i=3, a=1, b=2

>>> MinOf(i, a[il, b[il)

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

MinOf(i, a[i], b[i])[2]=1

MinOf(i, a[i], b[i])[3]=1

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

>>> x[i] <= MinOf(i, a[il, b[il)

(x[1]<=MinOf(i, al[il, b[iD[iD:

-x[1]>=-1

-x[2]>=-1

-x[3]>=-1

B2E:
Min, MaxOf

pysimple. func.Prod(obj, idx=None)
obj DH#iPH idx L TOEEHE LA T =7 VERLET.

INTA—=H
» obj (funcable-type) -- BEEETEINROA T 27 M TT.

+ idx (None or element-1ike or tuple of them) -- %I H § 2 HIFH T3, HHKIN
7256, obj DT R TOHFICOVWTOREEEHE L £3. [F U Element 28 &
DB TEFHA.

RDE T35 25513 Parameter 72, SR WHEX data-type ZIRL 7.
RD{EDE! data-type or Parameter

54 ValueError -- duplicate Element in range of {}

AR obj R idx DIRFHIFADZEADHEIX 1 2R L ET. idx DY X 7L OHEIX obj & i/
F TV bERLET.
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BT

>>> 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

a[l,'Y']=11

a[2,'X']1=20

af2,'y']=21

>>> Prod(ali,j], i)

Prod(a[i,j], i)['X']1=200

Prod(ali,j], i)['Y']=231

>>> Prod(ali,jl, j)

Prod(a[i,jl, j)[1]=110

Prod(al[i,j], j)[2]=420

>>> Prod(ali,jl, (i,3))

46200

>>> Prod(ali,j])

46200

BE,
Sum, Min, Max

pysimple. func.Sin(obj)
INT X—4A obj (funcable-type) --

ERD1E obj 7 data-type DA 13 math.sin(obj) DFEHRE, ZHLN DA X math.sin %
FFFZIZEA U 7z Parameter 238 5.

REDEDE! number or Parameter
pysimple. func.Sinh(obj)
INT X—A obj (funcable-type) --

ERD1{E obj 2% data-type D5 1E math.sinh(obj) DFER%Z, Z NN DS math.sinh
B A BFRITEA L 72 Parameter 23K 3.

RODEDE number or Parameter
pysimple. func.Sqrt (oby)
INT X—A obj (funcable-type) --

RD1{E obj 2’ data-type DA math.sqrt(obj) DGR %E, £ USDEE X math.sqrt %
B EFITHA L 7z Parameter %3R3 .

ED{EDAE number or Parameter
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pysimple. func.Sum(obj, idx=None)
obj O#iM idx FTOMZEE LA T =27 b 2IRLET.

NTA—=H
 obj (operable-type) - MIZEFET 2 MMRDA TP =7 b TT.

+ idx (None or element-1like or tuple of them) - FlZFIH T 2 HFHTT. AWK
72356, obj DT RTOHPFICOWTOMEFRL £3. [F U Element Z (A&
HBHZLIXTEEEA.

R Df# obj A% Variable, Expression D35A1& Expression %, Z LN TIHRFEDTER 5
Parameter %, %572 WIGEE data-type ZIRL 7.

RED{E®DA data-type or Parameter or Expression

515} ValueError -- duplicate Element in range of {}

ARR: obj X idx DRFHEIFANEESOHEIZ 0 ZRLET. idx 232X T ILOEEE obj & FfiZz
FT7T 27 bERLET.

o7

>>> I Set(value=[1,2]); i = Element(set=I, name='1i")
>>> ] = 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

al[l,'X']=10

all,'y']=11

al2,'X']=20

al2,'Y']=21

>>> Sum(afli,jl, i)

Sum(ali,j], i)['X']=30

Sum(ali,jl, 1)['Y']=32

>>> Sum(ali,jl, j)

Sum(ali,jl, jy[1]=21

Sum(ali,jl, j)[2]=41

>>> Sum(ali,jl, (1,3))

62

>>> Sum(a[i,j])

62

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

>>> Sum(x[i,jl, i)

Sum(x[i,j], i):

x[1,'X"]+x[2,'X"]

RDR—=J1ZH )
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HIDR=I D 5 DHEE)

x[1,'Y']+x[2,'Y']

>>> Sum(x[i,j], )

Sum(x[i,jl, 3):

x[1,'X"]+x[1,'Y"]
x[2,'X"]+x[2,'Y"]

>>> Sum(x[i,j], (i,3))

Sum(x[i,j]1, (1,3)):
x[1,"X"J+x[1,'Y'"]+x[2,'X"]+x[2,'Y"]

B2E:
Selection, Prod, Min, Max

pysimple. func.Tan(obj)

INT X—A obj (funcable-type) --

ERD1{E obj 2% data-type D13 math.tan(obj) DFEHR %, ZH LIS DEE1E math.tan %
HEZICHF U7~ Parameter #3183,

BEDEDE! number or Parameter

pysimple. func.Tanh(obj)

INT X—A obj (funcable-type) --

ERED{# obj 2% data-type D5 1E math.tanh(obj) DFER %, ZNLIADIEEE math.tanh
% BB U 7z Parameter %318 7.

ED{EDAE number or Parameter

5.2.4 EREAH

pysimple. func.Selection(obyj, idx=None)

INFOE 0-1 BEZEBOHFT—o7213 % 1 KEELZZWEESICHWET. wesp 2L 328545,
PNERFNZIZEEL D 0-1 BEZEREZRAETA3BDO D IC—2DERZEREHE T 3728, NERILEEH Eh#
fbxn 3. 2T Sum 2R WE 2 » EfiTT.

INT A=A

e obj (BinaryVariable) -- 5tE T B3HRD 0-1 BEEHTT. BhFEITFohTW3
RENDH D F 5.

+ idx (None or element-1ike or tuple of them) -- 15 3 2 i T 3. BRI/
&, obj DI RTOHPAZ NG E LEF. FU Element ZHEEAEZH 2 Z 213 TE
FHA.

BED{EDRE SelectionConstraint

st
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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,jl, 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,jl, (i,3))
Selection(z[i,jl, (i,j)):
z[1,3]1+z[1,4]+z[2,3]+z[2,4]==1

5.2.5 HI¥IEA%K

pysimple.constraint.HardConstraint()

R N— RETHZ e 2R LT T.
RD{EDE! Constraintiieight

pysimple.constraint.SemiHardConstraint ()

HHAD L IN— P THE L ZRLET.
RDEDE! Constraintiieight

pysimple.constraint.SoftConstraint (weight, quad=None, linear=None)
FFIERY 7 v TH B e B2RLET.

INT A=A
» weight (non-negative int or -1 or -2)--EBADEKY 2235 X—&XTT.
» quad (non-negative float)-- HEAD RDIFETT.

 linear (non-negative float)-- EAD—RDZRLTT.

5.2. B
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RD{EDE! Constraintiieight

5.3 FI%

exception pysimple.SimpleError (msg)

N—R 27 Z X: Exception
BOEEtEIE TV > VRE DN ER T 5 A TT.
BE:

pysimple.NuoptError

o7

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name='ij")

>>> ij + 1

pysimple.error.SimpleError: dim of 'Element' must be 1

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

>>> 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 (msg)

N—R 27 Z X: Exception
Nuorium Optimizer DINERTHRAE L fIM 2R T2 5 A TT.
BE:

pysimple.SimpleError
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5.4 B&
5.4.1 HIFGER

pysimple.__pos__(obj) — +obj
HATHEE +obj ZIRL £ 7.

BRDM# obj 2 funcable-type D&% Parameter %, LN DS X Expression 23K L

7.
BEOMEDE Parameter or Expression

pysimple.__neg__(objl) — -obj
HATHJHE -objl ZIRL £ 7.

RD{E obj 23 funcable-type D& Parameter %, N D5 1K Expression Z3K L

7.

RDMEDEY Parameter or Expression

5.4.2 HinER

Set.__sub__(rset) — Set - rset
Set ICEENTrset TAENRWEREZIELET.

INT X—4 rset (iterable) -- Set ® set T THHBVWEHA.

RED{EDE Ser

7L

>>> 1
>>> ]

Set(value=[1,2,3,4], name="'1")
Set(value=[2,4,6,8], name="']")
>>> 1 -]

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

>>> 1 - {2,4,6,8%

Set(name="'(I-{8, 2, 4, 6})', value=[1, 31)
>> 1 - [2,4,6,8]

Set(name='(I-[2, 4, 6, 8])', value=[1, 3])

Set.__mul__(rset) — Set * rset
Set ¥ rset DEMAESEIRLET.

INT X —A rset (iterable) -- Set X set TR THHWFHA.

RED{EDE! Ser

5.4. B8
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>>> I = Set(value=[1,2], name='I")

>>> 1 * 1

Set(name="'(I*I)"', dim=2, value=[(1, 1), (1, 2), (2, 1), (2, 2)1)

>>> T * {3,4}

Set(name="(I*{3, 4})', dim=2, value=[(1, 3), (1, 4, (2, 3, @2, DD

>>> I * [3,4]

Set(name="(I*[3, 4])', dim=2, value=[(1, 3), (1, 4), @2, 3), 2, DD

>>> 1 * I * 1

Set(name="((I*I)*I)"', dim=3, value=[(1, 1, 1), (1, 1, 2), (1, 2, 1), (1, 2, 2),.
-2, 1, 1, 2,1, 2), 2, 2, 1, 2,2, 2)D

Set.__rsub__(lset) — lset - Set
Iset CEFENT Set TEFNRVWEEEZIRLET.

INT X—A rset (iterable) -- Set X set TR THHWFHA.

RBDEDE Ser

o7

>>> 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] - I

Set(name="'([2, 4, 6, 8]-I)', value=[6, 8])

Set.__rmul__(lset) — lset * Set
Iset ¥ Set DEMEESZRLET.

INT X—A rset (iterable) -- Set % set T THHWEHA.

RDEDE Ser

o7

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

>>> {3,4} * 1

Set(name="({3, 4}*I)', dim=2, value=[(3, 1), (3, 2), (4, 1), 4, 2)1)
>>> [3,4] ¢ 1

Set(name="([3, 4]*I)', dim=2, value=[(3, 1), (3, 2), (4, 1), (4, 201

pysimple.__add__(objl, 0bj2) — objl + obj2
TIHEE objl+obj2 IR L .
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INTR—=Z
* objl (operable-type) --
* obj2 (operable-type) --

ERED{E objl F7213 obj2 A3 Variable, Expression D#51& Expression %, ZNLIANDIGEZ
Parameter Zi&K L %9.

REDEDE Parameter or Expression

pysimple.__sub__(objl, 0bj2) — objl - obj2
T IEHE objl-obj2 BIKL X T.

INFA—&
¢ objl (operable-type) --
¢ obj2 (operable-type) --

ERD1{E objl %7-1% obj2 A Variable, Expression D35 A1& Expression %, ZH AN DLGEIZ
Parameter 23X L £7.

BOMEDE Parameter or Expression

pysimple.__mul__(objl, 0bj2) — objl * obj2
TIHEE objl*obj2 BIRLET.

NFA—=H
¢ objl (operable-type) --
* obj2 (operable-type) --

ERD{HE objl F721% obj2 A3 Variable, Expression D551% Expression %, ZN LN DIGEIX
Parameter 73R U %3 . (HEMRIWIE £ 7213 X TRWEE, TypeError 23#%1F H 4L
E3

REDEDE! Parameter or Expression
f54 TypeError -- high dimension operand type(s) for *: {} and {}

pysimple.__mod__(objl, 0bj2) — objl % obj2
ZJHEE obj1%obi2 BB L £

INT A=A

* obj1 (funcable-type) --

* 0bj2 (funcable-type) --
ROl HEMERPERE 7213 R TR WS, TypeError 3% 7 5% 3.
BOEDE Parameter

514} TypeError -- high dimension operand type(s) for %: {} and {}
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pysimple.__truediv__(objl, obj2) — objl / obj2
T JAHA objl/obj2 BIRL 7.

INTX—=&
* objl (operable-type) --
e 0bj2 (funcable-type) --

ERED{# objl A% Variable, Expression D355 1& Expression %, LA D551 Parameter
ZIRUET. HEMRISE E7IETRTRWIES, TypeError 3#%IF 5N E T .

REDEDE! Parameter or Expression
5% TypeError -- high dimension operand type(s) for /: {} and {}

pysimple.__floordiv__(objl, obj2) — objl // obj2
ZIHJ#EE obj1//0bj2 IR L FT.

INTRA—=Z
¢ objl (funcable-type) --
¢ 0bj2 (funcable-type) --
RDME HEMRIIE £ 713K TR WA, TypeError BT HNET.
RBDEDB Parameter
514 TypeError -- high dimension operand type(s) for //: {} and {}

pysimple.__pow__(objl, obj2) — objl ** obj2
T IHJ#HH obj1¥*obj2 IR L FF.

NFTA—%
¢ objl (funcable-type) --
¢ obj2 (funcable-type) --
RO HEMELRIEEIE X TR WSS, TypeError BT 6 g3,
RDEDE Parameter
514} TypeError -- high dimension operand type(s) for **: {} and {}
pysimple.__radd__(objl, obj2)
pysimple.__rsub__(objl, 0bj2)
pysimple.__rmul__(objl, 0bj2)
pysimple.__rmod__(objl, 0bj2)
pysimple.__rdiv__(objl, obj2)

pysimple.__rtruediv__(objl, obj2)

170 EE5EAPI FFaxX>rh



PySIMPLE Documentation, J 1) —X 1.4.1

pysimple.__rfloordiv__(objl, obj2)

pysimple.__rpow__(objl, 0bj2)

FRICEREINTVET.

5.4.3 LLBER

pysimple.__1t__(objl, obj2) — objl < obj2

FEEEEL objl<obj2 Z3K L % 3. objl, obj2 23 mutableset DIFEIXESDEERR%E, objl, obj2
WIIT funcable-type DEFHIIAERZ M- TEEI O B4 E, ZNLIVT funcable-type
¢ iterable DHIILI T D & 5 SR L £ 7.

funcable-type<iterable @ 35 &, set(funcable-type) & set(iterable), iterable<funcable-type D % &,
set(funcable-type) - set(iterable) 72 572 2 5&h X IR L £ ¥ .
NFTRX—=%
e objl (iterable or funcable-type) --
e 0bj2 (iterable or funcable-type) --

ED{# objl, obj2 2FHIZ mutableset DFE1E bool, ZHLINDEEIE Cond BIRL 3.
72720, Ml bIRFEEERVEEIE bool ZIRL 5.

EDHEDE bool or Cond

o7

>>> I = Set(value=[1,2,3,4], name="'1")
>>> II = Set(value=[1,2,3,4,5], name="'II")
>>> 1 <1

False

>>> 1 < II

True

>> 1 < {1,2,3,4}

False

>>> i = Element(set=I, name='1i")

>>> 1 < 3

(i<3)[i] in [1, 2]

>>> a = Parameter(index=i, name='a')
>>> af[i] =4 - i

>>> a

a[1]=3

a[2]=2

a[3]=1

a[4]=0

RDR—=J1ZHK )
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(BIDR—T 5 D x)

>>> 1 < a[i]

(i<a[iDD[i] in [1]

>>> ] = Set(value=[2,4,6,8], name=']")
>>1 <] #i.set & J
(i<I[i] in [2, 4]

>>J < i #i.set -]
(J<i)[i] in [1, 3]

>>> i < {2,4,6,8%}

(i<{8, 2, 4, 6})[i] in [2, 4]
>> i < [2,4,6,8]

(i<[2, 4, 6, 8])[i] in [2, 4]

pysimple.__gt__(objl, obj2) — objl > obj2

FEBEEE objl>0bj2 21X L %3, objl, obj2 233EiC mutableset DFAIZES D EERIRE, objl, obj2
M funcable-type DEGHIIAERZ M- TEEI LR L4, TNV T funcable-type
¢ iterable DHBIILI T D & 5 MR L ET.

funcable-type>iterable D 35 &, set(funcable-type) - set(iterable), iterable>funcable-type @ &,
set(funcable-type) & set(iterable) 7> 572 2 5F X B IR L £ 5.
INFTRX—=%
e objl (iterable or funcable-type) --
e o0bj2 (iterable or funcable-type) --

ERED{E objl, obj2 2FIZ mutableset D& 1L bool, ZHLINDEEIE Cond ZIRL 3.
72720, Ml bIRFEEERVEEIE bool ZIRL F 3.

EDEDE bool or Cond

o7

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

False

>>> 1 > II

True

>>> 1 > {1,2,3,4}

False

>>> i = Element(set=I, name='1i")

>>> 1 > 3

(i>3)[i] in [4]

>>> a = Parameter(index=i, name='a')
>>> afi] =4 - i

RDR—=J12% <)

172 EE5EAPI FFaxX>rh



PySIMPLE Documentation, J 1) —X 1.4.1

(BIDR—T 5 D x)

>>> a

a[1]=3

a[2]=2

a[3]=1

a[4]=0

>>> 1 > a[i]

(i>a[i])[i] in [3, 4]

>>> ] = Set(value=[2,4,6,8], name="'J]")
>> 1 >1 # i.set & J
(I>i)[i] in [2, 4]

>>1i>1 # i.set - J
(i>1)[i] in [1, 3]

>>> 1 > {2,4,6,8}

(i>{8, 2, 4, 6})[i] in [1, 3]
>>> 1 > [2,4,6,8]

(i>[2, 4, 6, 8])[i] in [1, 3]

pysimple.__le__(objl, obj2) — objl <= obj2

LE# TS objl<=0bj2 #IX L £F. objl, obj2 234iC mutableset DLGE LSO EUERR%E, objl,
obj2 23T funcable-type OHEIAFENR 2 Wi/ TEER D 572 25 30%, objl, obj2 I Variable,
Expression % & {3 a3 filf 2R L £ 7.

INTGA—=H
e objl (iterable or operable-type) --
e obj2 (iterable or operable-type) --

RDME objl, obj2 23HIZ mutableset DFHEIX bool, objl, obj2 A3 funcable-type ®
%E&1% Cond %, objl, obj2 IZ Variable, Expression % & 954 1% Expression 31K U ¥
J. 7272 L, objl, obj2 23T funcable-type TWENDIHFFE TR WVIEGE X bool %
BLET.

BED{EDAE bool or Cond or Constraint

o7

>>> I = Set(value=[1,2,3,4], name='1")
>>> II = Set(value=[1,2,3], name="II")
>>> 1 <=1

True

>>> 1 <= 1T

False

>>> I <= {1,2,3,4}

True

>>> i = Element(set=I, name='1i")

RDR—=J1ZHK )
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(BIDR—T 5 D x)

>>> i <= 3

(i<=3)[i] in [1, 2, 3]

>>> a = Parameter(index=i, name='a')
>>> afi] =4 - i

>>> a

a[1]=3

a[2]=2

a[3]=1

a[4]=0

>>> i <= a[i]

(i<=a[iD)[i] in [1, 2]

>>> x = Variable(index=i, name='x")
>>> a[i] <= x[i]

(a[il<=x[i]):

x[1]>=3

x[2]>=2

x[3]>=1

x[4]>=0

pysimple.__ge__(objl, obj2) — objl >= obj2

FEEGIHE objl>=0bj2 Z3iR L £3. objl, obj2 23HIC mutableset DHHIFEEDAEZMHRE, objl,
obj2 2T funcable-type DG EIIAFRZM/- TEHED O 5% %, objl, obj2 I Variable,
Expression Z & A I3HIHIAZEL $7.

INTA—=H
e objl (iterable or operable-type) --
e obj2 (iterable or operable-type) --

ED{# objl, obj2 23F:IZ mutableset D& 1L bool, objl, obj2 H3FH:IZ funcable-type D
%581 Cond %, objl, obj2 IZ Variable, Expression % & $p35 413 Expression 3% L %
J. 72721, objl, obj2 AT funcable-type TWFNDHIHRTE R WVIHE X bool %
BLUET.

RBOEDE! bool or Cond or Constraint

o7

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

>>> ITI = Set(value=[1,2,3,4,5], name="II1")
>>> I >=1

True

>>> 1 >= 1T

False

>>> I >= {1,2,3,4}

RDR—=J1ZHK )
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(BIDR—T 5 D x)

True

>>> 1 = Element(set=I, name="1i")
>>> i >= 3

(i>=3)[i] in [3, 4]

>>> a = Parameter(index=i, name='a')
>>> af[i] =4 - i

>>> a

a[1]=3

a[2]=2

a[3]=1

al[4]=0

>>> 1 >= a[i]

(i>=al[i])[i] in [2, 3, 4]

>>> x = Variable(index=i, name='x")
>>> a[i] >= x[i]

(a[il>=x[i]):

-x[1]>=-3
-x[2]>=-2
-x[3]>=-1
-x[4]1>=0

pysimple.__eq__(objl, obj2) — objl == obj2

LE#E#EE objl==0bj2 ZIE L £ 3. objl, obj2 A mutableset DIFAIIEA DT EMIGRE, objl,
obj2 23HIZ funcable-type DEEIXHERE /T2 TEED 572 5 554 %, objl, obj2 IT Variable,

Expression % & L35S 3 Hilf 2R L £ 9.
INTA—&

e objl (iterable or operable-type) --

e obj2 (iterable or operable-type) --

RD1E objl, obj2 23HEIZ mutableset DHEIX bool, objl, obj2 A3 funcable-type O
%8&1% Cond %, objl, obj2 IZ Variable, Expression % & #3541 Expression 231K U ¥
J. 72721, objl, obj2 AT funcable-type TWINDIRFE WAL bool &

BLEY.

BED{EDAE bool or Cond or Constraint

5.4. B8
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>>> I = Set(value=[1,2,3,4], name='1")
>>> IT = Set(value=[1,2,3], name="II")

>>> 1 ==1

True

>>> 1 == 1II

False

>>> I == {1,2,3,4}
True

>>> 1 = Element(set=I, name="i")
>>> 1 ==

(i==3)[i] in [3]

>>> a = Parameter(index=i, name='a')
>>> a[i] =4 - 1

>>> a

al[l1]=3

af[2]=2

a[3]=1

al[4]=0

>>> i == a[i]

(i==a[i])[i] in [2]

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

>>> a[i] == x[i]
(@afil==x[iD):
-x[1]==-3
-x[2]==-2
-x[3]==-1
-x[4]==

pysimple.__ne__(objl, obj2) — objl != obj2

FEETEE objl!=obj2 23K L % 9. objl, obj2 233£iZ mutableset DIFHIIES DL EZHRE, objl,
obj2 23T funcable-type DA I A ER L/ TEHREI ORI 5EHXERLET.

NFA—2
e objl (mutableset or funcable-type) --
e 0obj2 (mutableset or funcable-type) --

ED{E objl, obj2 2FIZ mutableset DAL bool, objl, obj2 H3F:IZ funcable-type D
BEE Cond ZIRLET. 72720, Ml bIRFEEERWVEAIE bool ZIRL F 3.

EDEDE bool or Cond
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>>> I = Set(value=[1,2,3,4], name='1")
>>> IT = Set(value=[1,2,3], name="II")

>>> 1 =1

False

>>> 1 1= 1I

True

>>> I 1= {1,2,3,4}
False

>>> 1 = Element(set=I, name="i")
>>> i 1= 3

(i!=3)[i] in [1, 2, 4]

>>> a = Parameter(index=i, name='a')
>>> ali] =4 - i

>>> a

al[l1]=3

af[2]=2

al[3]=1

a[4]=0

>>> i = a[i]

(i!=ali])[i] in [1, 3, 4]

5.44 Ev NEE

Set.__or__(rset) — Set | rset

Set ¥ rset DWITNLICEEFNIEAEIELET.

INT X—7A rset (iterable) -- Set ® set T THHBVWEHA.

RBD{EDE Ser

7L

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

>>> ] = Set(value=[2,4,6,8], name='J")

>>> 1 | ]

Set(name="(I|J)', 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])

5.4.
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Set.__and__(rset) — Set & rset
Set & rset DM HICEHEENIEEERLET.

INT X—4 rset (iterable) -- Set ® set T THHBVWEHA.

RD{EDE! Ser

vl

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

>>> ] = Set(value=[2,4,6,8], name=']")

>>> 1 & J

Set(name="'(I&J) "', value=[2, 4])

>> 1 & {2,4,6,8}

Set(name="(I&{8, 2, 4, 6})', value=[2, 4])
>> 1 & [2,4,6,8]

Set (name="(I&[2, 4, 6, 8])', value=[2, 4])

Set.__xor__(rset) — Set " rset

Set ¥ rset DWENL—HIZFEITEENIEERZELET.

INT X—4 rset (iterable) -- Set ® set T THHBVEHA.

RDIEDE Ser

o7

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

>>> ] = Set(value=[2,4,6,8], name=']")

>>> 1 A )

Set(name="'(I*J)"', value=[1l, 3, 6, 8])

>>> 1 ~ {2,4,6,8}

Set(name="'(I*{8, 2, 4, 6})', value=[1, 3, 8, 6])
>>1I + [2,4,6,8]

Set(name="'(I*[2, 4, 6, 8])', value=[1, 3, 6, 8])

Set.__ror__(lset) — lset| Set
Iset ¥ Set DVWITNPICEFTNEIEEEZIRLET.

INT X—4 1set (iterable) -- Set ® set T THHBVEHA.

RDEDE Ser
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>>> I = Set(value=[1,2,3,4], name="I1")

>>> {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])

Set.__rand__ (Iset) — lset & Set
Iset £ Set DI HICEENIHEEERLET.

INT A=A 1set (iterable) -- Set X set TR THHEVFHA.

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=[2, 4])
>>> [2,4,6,8] & I

Set(name="'([2, 4, 6, 8]&I)', value=[2, 4])

Set.__rxor__(lset) — lset " Set
Iset ¥ Set DWFNh—FHICFITEENL2EERKEKLET.

INT A=A 1set (iterable) -- Set X set TR THHVFHA.

REDEDE 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) — Cond | rcond
Cond & rcond DWW N DM Z /35X TRLET.

INT X—4A rcond (Cond) --

EDEDE! Cond

5.4. ER 179



PySIMPLE Documentation, J 1) —X 1.4.1

BT

>>> i = Element(value=[1,2,3], name='i")
>>> (i<2) | (2<i)
((i<2) | (i>2))[i] in [1, 3]

AR:
o THEEFOBEIIAN ) 12k, BRMAFENZOT 2 0ESBH D 5.

Cond.__and__ (rcond) — Cond & rcond
Cond ¥ rcond DM T DG ZH I THEHARERLET.

INTZ X—%4 rcond (Cond) --

RBDEDE Cond

o7

>>> i = Element(value=[1,2,3], name='i")
>>> (1<i) & (i<3)
((1>1)&(><3))[1] in [2]

AR:
o THEEFOBEIIAN ) 12k, BRMAFENZ DT 2 0ESBH D 7.

o 3 OP FDOEEX DA, Condition BIEE R L7408 TR2$WTY. Condition(i,
(1<i, i<5, i!=3))

BE:

pysimple.Condition

5.5 R
iterable __iter__ XY v K%&FfD 2 5 A TF. Python #IAARITIX tuple, list, set, dict 7% ¥'%3, PySIMPLE
Tk Set, Parameter, Variable 7R ¥Di%4 L 7.

mutableset fHERFELEK 2 Z 2 collections.abc.MutableSet & #& LT\ 3% 27 5 XA TF. Python fIAAIITIX
set 72 ¥'%3, PySIMPLE Tl Set R ¥4 L £ 7.

data-type ¥ —CfHE L CHEATE 283, FER e SCFHRIDZYE LET.

element-like s Fy U CHHTX 38C9. Element, ElementSlice, Cond BT .
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funcable-type ZNFRIEN I CT% 2RICF. data-type, element-like, Parameter, Table BICF .

operable-type JEH 2T % 38 C¥. data-type, element-like, Parameter, Table, Variable,
Expression BIC¥.
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F6E FIERE

6.1 [1.4.1] - 2023-06-15

Fixed
. #1186 setitem T IndexError 12725 Z 3D 5

setitem CTAEMX L7\ IndexError B RAET 2SI FAEERBIELE L.

6.2 [1.4.0] - 2023-03-27

Added
. #55 DARBRIETRDRE TR 2B THESE 5

SRREEDKE T 4% Python D — Ny ZBIMTEZ 5N 3 X512/ £ L. 3 J—)L
INY OB & THERL F X,

>>> def func(solver):
# FATATREMR DD 1 DL o 7= o kR EERELT 5
if solver['SolutionCount'] >= 1:
return True
return False

>>> problem = Problem()
>>> ...

>>> problem.setCallback(mip_terminate=func)

. #63 Python 3.11 M)
Python 3.11 IZHIS L % L7z,
Changed

. #75 wesp O —fREERA RO IG

FFIFORERREIC T A XX e 2 — ) AT 4 Z A7 )V3 Y X wesp T 0-1 BEERD S Z BinaryVariable
120 TIR S BEE Y 5 R IntegerVariable ZAEZ % X D127 D F L7z, wesp IZDOWTIE BT ER
BYILIN wesp/wls 2 ZEL T2 E W,

. #70 NuoptStatus % %2823 %

NuoptStatus 73 IntEnum Z#& T 2 K512 D FL 7.
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>>> x = BinaryVariable(name='x")
>>> p = Problem()

>>> p.status
<NuoptStatus.INITIAL: 0>
>>> print(p.status)
NuoptStatus.INITIAL

>>> p += X

>>> p.solve(silent=True)
<NuoptStatus.OPTIMAL: 1>
>>> p += X <= -1

>>> p.solve(silent=True)
<NuoptStatus.INFEASIBLE: 3>

#1113 KA TS a3 VER RT3

RIEF T a VEED IntEnum ZHERT R X5 FELE. 2SRV S Z20EERZEDD £
3. F72, 1.4.0 CTREFIHA S OIEESIETHRENTE LT, FERINCIERDIEE HEIFEL SN
5. HTOEERXSHRDI I R—baNET.

>>> p = Problem()

>>> p.options.branchCut

>>> p.options.branchCut = Options.Branch.CUT_AGGRESSIVE # f3RDIEE /714

>>> p.options.branchCut

2

>>> p.options.branchCut = Options.Branch.Cut.AGGRESSIVE # N— =2 > 1.4.0 LIFD
S ENIRES

>>> p.options.branchCut

<Cut.AGGRESSIVE: 2>

>>> p.options.branchCut = 2 # [ECTHEDIRE (ERED )
>>> p.options.branchCut
2

#76 EHRIEL 7> a v DIEE T AHi—

KfEA 7> a > D method ¥ scaling TKIFEA 7> a VERMPHEHTE S L5124 D £ L7, method
35% HFIAM T ORESESRY R— P XN ET. scaling iF 1.4.0 TIEHIEM T DF8E ST IE T
ENTEF T, FERINTERDXFINC & 218EHIEEFEILEINET.

>>> p = Problem()

>>> p.options.method = 'simplex' # TERDIEE T

>>> p.options.method

'simplex’

>>> p.options.method = Options.Method.SIMPLEX # N—3 2> 1.4.0 DIFOIRETE
>>> p.options.method

<Method.SIMPLEX: 'simplex'>

cr' # PERDIEETTIE

>>> p.options.scaling =

>>> p.options.scaling

RDR—=J1ZHK )
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<Scaling.CR: 2>

>>> p.options.scaling = Options.Scaling.CR # N— =3 ¥ 1.4.0 DIFEOIEETIE
>>> p.options.scaling

<Scaling.CR: 2>

>>> p.options.scaling = 2 # [ECHEE S FTRE GITFD)

>>> p.options.scaling

2

Removed

. #62 Python 3.8 #"7R— b
Python 3.8 l3IFX N 7 D % L 7.
Fixed

. #50 LP OF2IT wesp ZfRIT R0

AR e & TR - HRBRZ —HBINS 2 &, BN L TWa< T wesp & LTKAE
TELRL LB FEGZEBIELE L.

6.3 [1.3.1] - 2022-06-30

Added
. #6 Parameter ¥ Set O FLEg

Parameter ¥ Set DA TE S XSk b L/~

>>> i = Element(value=[1, 2, 3], name='i"')
>>> § = Set(value=[3, 4], name='S")

>>> 1 < S

(i<S)[i] in [3]

>>> i+l < S

(GEA+1)[11<S)[i] in [2, 3]

>>> i+l < [3, 4]

((A+1)[1i1<[3, 41)[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, 4D[i] in [2, 3]

. #8 Parameter % & A 72 Expression D7 7 £ &

Expression.__getitem__ \Z Parameter XMEHTE 2 k5 1ckh T L7~
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>>> 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[i,j] + 1

>>> b = Parameter(index=j, value={3: 4, 4: 3}, name='b')

>>> e[i, b[jl].val

(x[1,j1+D[i,b[j1]1[1,3].val=6
(x[1i,j]1+1)[1i,b[j]1]1[1,4].val=5
(x[i,j1+D[1i,b[j11[2,3].val=7
(x[1i,j1+D[i,b[j1]1[2,4].val=6

Fixed
#1022 KX ORERZFES ZeHDH 2
BERNZHEEEL X L.
#1077 XEVY Y —7
XEV Y = EFOBIEZTVE L .
#1085 FEITA[REMRD H DB o TR WDIT isFeasible() 73 True

ETARERBE O N TOARWICH D 53 isFeasible B True I/ 2 Z e H3H 2 FEEZBIE
LEL.

[1.3.0] - 2022-03-28

Added
#4 11S 1HHROEUF

BIEETHEEICB W THEWIFE T 260035 355, 0RO % IIS(rreducible Infeasible
Set) LMENE S, ZDIS %2 Python A7V =227 b LTHUFTEZ X512k D T L7, EITAARE
BGE, RRE R 2HFIORESR, 20NN T 27 722 HEML ST 258 FIF ez b %
T, AR RITAAREMEERR L 2 ZHIE 23w,

>>> x = Variable(name='x"', 1b=0)

>>> y = Variable(name='y', 1b=0, ub=1)
>>> z = Variable(name='z", 1b=0)

>>> p = Problem()

>>> p 4= X+ Y + 2

>>>p +=y + 2z >= 0, 'consl'

>>>p += X +y >= 5, 'cons2'

>>> p += X + z <= 3, 'cons3'

>>> p.solve(silent=True)

3 # NuoptStatus.INFEASIBLE
>>> p.result.iis

RDR—=J1ZHK )
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0: cons2: violation=-1
X+y>=5
1: cons3

-x-z>=-3

#42 PySIMPLE A 72 =7 b DSV 754 X

PySIMPLE 4 72 =27 v 2NA FVIZT VT IA4XTEB LSRR D E L. ##MlE 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 IZE R XN TV 2 2K —E DES
Problem 7 7 ZAIZJ&M: variables 23BN X N E L7z, M variables % ZHEGE 72X W0,
#34 Problem OF =7 7t &

__getitem__ WXHEBT7 I/ LRTESL L5V ELL. BABDHEHTEETT. constraints X
variables AED 7 7L AN TEE T, F/z, __delitem _ IZBWTHFEETT

>>> 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:

RDR—=T1ZHKi )
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y>=1

>>> p.variables['y']
y:

y

>>> p.variables[-1]
y:

y

. #35 fHOHLD

FHAIAABIEL round T/8F X — ARG REMEROMEEALD 2 Z N TEL X511 D L. FHill

W& __round _ % ZHEFE L TR X,

>>> p = Problem()

>>> p.solve(silent=True)

1

>>> x.val
x[0].val=1.500000000256067
x[1].val=2.99999999997101607
>>> round(x[i].val, 2)
round(x[i].val, 2)[0]=1.5
round(x[i].val, 2)[1]=3.0

. #37 HMIBEEDHIRR

RE LT HIBE R % del XTHIFRT 2 2 TE 2 L5 XL .

S objective & ZHESR

Q-0

>>> x = Variable(name='x")
>>> y = Variable(name="y"')
>>> p = Problem()

>>> p += X

>>> p.objective

X:

X

>>> p 4=y

>>> del p.objective
>>> p 4=y

>>> p.objective

y:

y

pysimple.error.SimpleError: objective can only be assigned once

. #45 Python 3.10 X5

Python 3.10 IZFHG L F L 7=,
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Changed
. #17 HIFIE D LP/QP TORIH

FHONRE ~N— FHlRY, £ I—FHlK, V7 vl %Z LP/IQP O— L TCHHHTE S X512k D
F L7

. #33 HHBEIR O YIHE
objective DM E 22D ¥ L L7=. LIH{IX None TL7-.

>>> p = Problem()
>>> p.objective
<empty>:

0

. #56 wesp/wls TR DY
wesp/wls TROFFIZ/AZ 2 X512 D F Uz, FIHIFEERREY LN wesp/wls.
. #57 wls T unbounded 72 BEEZE4K

wis TREZEKZ S B EMRHEIA L THH/A 2 L5112 D L. FHNFREREY LN

wesp/wls.
Removed
. #46 Python 3.7 " R— b

Python 3.7 l3IERIG 72 D £ L 7.

6.5 [1.2.1] - 2021-06-16

Fixed
. #919 KeyError D5 —X vt —

Expression 23 % _ getitem_ THAT % KeyError DX vt —Y 2 HELELR., Xvt—
WBHROIHBEN 7D 7.

>>> 1 = 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 TEEMENTHET 205 — A 03D %

ZRDHIRICH b, HUERDAD 2 0WE2L HobhkWigE, mpsout THHXH 3
mps 7 7 A MZBWTEMRARKE LTk E N L WO REEZEBIELE L.
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. #1007 PySIMPLE @ mpsout T7 7 4 V%% K $ 5 & mpssolver THihw <725

mpsout TIRESINZT7 7 ANVEHPETESL &, HEREMZZ KV mps 7 7 A VDB IEH B 205
TEEZEBIELE L.

. #1013 HPFHEBOEBEEHRE TN TV ZDHE

PYSIMPLE-119 CIHBEMERICRFEDR DI IGED NI TIA—XDOEREFEBIELE L.

>>> 10 = Element(value=[], name='i0")
>>> i1 = Element(value=[1,2], name="il")
>>> a = Parameter(index=(i0,il), name='a')
>>> a

# empty

>>> Sum(al[i®,il], i0®) # fixed
Sum(a[i®,i1], i0)[1]=0

Sum(a[i®,i1], i0)[2]=0

>>> Sum(a[i®,il1], il)

# empty

>>> Sum(a[i®,i1])

0

. #1019 PySIMPLE @ mpsout 25 H BB O EFHIHITAIG L TV

H BRI ERIE & & 0154, mpsout Y HMBEE > CTHAT 2 REGEZBIELE L.
. #1022 KX DRERZEES 283D 2

IR DRERZMES 2 BD I FEEZEBIEL E L .

6.6 [1.2.0] - 2021-03-29

Added
. PYSIMPLE-135 K& HiRH G

HFR, HREBIC KR EWS e TEB LIk FLE.
. PYSIMPLE-136 wcsp/wls $ &

HANZHNTERMEICN T2 XX 2 — VU R T 4 7 itk wesp ZMUHE 2 X5k F L7
izl XRZ2— VAT 4 ZA7NIY) XL ws ZRHATES XS5k bE L7

«  PYSIMPLE-172 Python 3.9 %1/
Python 3.9 12X L% L 7.
Changed
. PYSIMPLE-185 Variable/Expression.val D& D fEE D #fE— %

FEPEEZORICT 3 .val ZoEMIE Table 2B T X512 L E L. DENTHAARITL 7.
RICHMBEEDE ML T 2D THEEL XV,
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. PYSIMPLE-192 Z#{® bound error DX A4 I >

EHD bound F = v 7 EITI XA IV ERBENSESRICLE L. 72720, type BH:ZED
SBEHELZAA IV Tldbound F = v Z 3 ThNLEHA.

>>> 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 %R — b
Python 3.6 [3IFX N 7 D % L 7.
Fixed
. #967 FXIEP I XM TV WO “IHHE O R % & 5

FIFEIE XN TV WRISH LT IEEA DR EZME S FEEEBIE L E L. [FSEEOEM
AT R LD, FEEEAEMINTWAEWGETHRERVW T LI XA LE L.

. #992 setitem TL T —IZRBZEeDH 5
setitem CTHEKX L 72\ IndexError AT 2 Z e RH 2 FEEZBIELF L.
. PYSIMPLE-118 254 % 5 Condition TStEfF1F % ¥ SimpleError (272 %

Cond BlD 4 7Y = 7 b % Condition {ZFW % ¥ SimpleError 1272 2 AEEZREBIEL E L.

>>> 1 = Element(value=[0,1,2], name="'i")
>>> i0 = i>0

>>> Condition(i®, i®<2)

((1>0), (({>0)<2))[(i>0)] in [1]

6.7 [1.1.2] - 2020-09-11

Fixed
. #954 ZROFBEEZEBEAR oMt —

HETIS—RoTWEBDEBIELE L.

>>> i

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

Variable(index=i, name='x")

b4
>>> y = Variable(index=i, name='y"')
>>> e = x[i] + y[i]

>>> e

x[i]+y[iD):

x[1]+y[1]

x[2]+y[2]

RDR—=J1ZHK )
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>>> e + e # fixed

(E[I+y D [+ x[11+y[AD A
2*x[1]+2*y[1]

2*x[2]+2%y[2]

. #965 L FIRMESLEHOEIC 2731 U LB RIEET 2 e A —N"—T 00—

ZR D _ERERESCELBIEIC 2731 DI E DA 2 T5E 3 % & Ki#RFIZ OverflowError ¥ 72 2 A B4
BIELE L.

6.8 [1.1.1] - 2020-06-08

Added
. #883 Collection X YV v FDHK—

collections.abc.Collection 23% 7R — F 35 X >\ __contains__, __len_ , __iter__ % Parameter, Table,
Variable, Expression, Constraint, D3 XTHYR—FFTBELIITRDEL.

Fixed
. #933 IRTFHWHELT B IHE T E 5

j*x[1,j1 D& 51T, ZROTFIHN L THERRORNT AT 2 55 15 ERR2H s~ EE %
BIELELL.

>>> 1 = 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 FF 8% o i PH 55 45 1 E O Jgi &1k

HiFH BB OHEHFICFRI CIRFEE ZA TV TH R T AL ZABATEE L TWRITIEFTENS X512k
DEL.

. PYSIMPLE-184 RE oz xf§ 2 “IHEENTE R WL

FrEDZR - AR+ “HEAP TELRWAESEZEBIEL R L.
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6.9 [1.1.0] - 2020-03-02
PySIMPLE 1.1.0 TIZREDEIINICEE XN E L. 1.0.1 B LT 10 E EoddibzER L,
C++SIMPLE & R L THHE DR WVEHEICR D £ L .

% 72, Nuorium FLAER AT~ > FOFEITITNIE L, Nuorium #iEEREE T PySIMPLE 2Ei{E3 % &
IR DFELRE. — BIBHEREZ#EL<

BIfEERIE D Linux, Mac B’V R— h X3 &5k D, BHD Python 3.8 IZdHEL E L7,
Added
. PYSIMPLE-140 Linux, Mac ik

Linux, Mac fRICXTIGL E L 7=,

PYSIMPLE-158 Python 3.8 5t/

Python 3.8 IZX L £ L 7.

PYSIMPLE-157 Set DA< A4 &

__getitem__ DFIBICATIARF T 27 bMIGLE L.

>>> I = Set(value=[1,2,3], name='1")
>>> 1

Set(name='I", value=[1, 2, 3])

>>> I[:-1]

Set(name="I[:-1]"', value=[1, 2])

#839 KEF 7> a v OWIHHL

BELTKIFEA T a % del XTHHMEICR T Z 2N TEZ XD L.

>>> 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 e TEE T, FE RFEA T
23y kIR IZE W,

. PYSIMPLE-80 mpsout
Problem {Z mpsout X ¥ v RAGEMENE L7z, FHlE mpsout & ZHERE S 72X W

Changed
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PYSIMPLE-153 bound J& b O H#$

1b, ub J&MEIX immutable 1272 D, bound FFNIHIFIRIC—RILX N FE Lz, Uk D EE, K
AD dual BIEL YT TEE 7.

>>> 1 = Element(value=[1,2], name='1i")
>>> 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
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 #-"R— b
Python 3.5 WIERIG & 7 b & L=
Fixed

#805 ZXILEE DA Y v F O5IEHIR

EEDODHEICED, BHITESITHNT D __getitem _, next, prev D5|EUZ element-1ike Z 21k
L%7¥. index TIXAIAET Y.

>>> IJ = Set(value=[(1,2), (3,4), (5,6)], name="I]")
>>> 1 = Element(value=[0,2], name="'1i")

>>> T1J[0]

1, 2)

>>> TIJ[1i]

TypeError: cannot apply IJ[i] to multidimensional Set
>>> ij = Element(value=[(3,4)], name='ij")

>>> IJ.next((3,4))

RDR—=J1ZH )
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G, &

>>> 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 O ZxFIE

Parameter * Variable/Expression D{HEAFERD A > 7 v 7 X JEZ HBIEIC 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")

>>> ali,j] = 10%i+j

>>> ax = a[i,jl*x[j]

>>> ax

(afi,j1*x[iD):

13*x[3]

14*x[4]

23*x[3]

24%x[4]

>>> ax.index

Index (i, j)

. PYSIMPLE-69 H [E8%% o 7E #Ufil D JLIE

HIBE BN EBUENTEE LG E, REERSP optvalue WRKMX W WAREEZEBIELE L.
objective @ val BMEIXSEFTHED ELWESAD £

>>> i = Element(value=[1,2])
>>> x = BinaryVariable(index=i)
>>> 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 385i%: 5 FAT L 7235E D1
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RIpERAI 2 >y — VT Eh 3 FEEZBIELE L.

PYSIMPLE-137 silent=True TEEX% A > X 7 X 5RBTE RN

IDLE % IPython 2 ¥’ D A ¥ & 7V & |- T silent=True TR TERVWAEEEZBIEL L.

6.10 [1.0.1] - 2019-07-01

Fixed

PYSIMPLE-104 HRBAEIZE Z TR WEBOIIIHEIZE D

ZH 5
—# 2 BB G A7 ZBD 55, B TOWRWETOENZED 2 FEGZBIEL £ 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

x[2].val=2

>>> p += x[2]

>>> p.solve(silent=True)

1

>>> x.val

x[1].val=2 # 2 DFEFIZKBEEDITLT:
x[2].val=1.0000000002083331

PYSIMPLE-117 #iFEEICBII 3RV ED A > F v 7 R E

HEHBEEICB I 2RVEDA 7y 7 AE2 BB L% L.

>>> ij = Element(value=[(1,3), (1,4), (2,3)], name='ij")
>>> 1 = Element(set=ij.set(0), name="i")
>>>

Element(set=ij.set(1l), 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], ij(0)).index
Index(ij(1),3j) # LAENE (3,ij(1)) o7
>>> Sum(y[1j(0),j]1, 13(0))
Sum(y[1j(®),3j1, 1j(0)):

y[1,31+y[2,3]

y[1,4]1+y[2,4]

RDR—=J12Fi L)

196

5 6 B FHEE




PySIMPLE Documentation, J 1) —X 1.4.1

(BIDR—T 5 D x)

y[1,3]

y[1,4]

>>> Sum(y[ij(0),3], ij(0)).val
Sum(y[ij(®),3], 1j(®))[3,3].val=36
Sum(y[ij(®),3], 1j(®))[3,4].val=38
Sum(y[i1j(®),j], ij(®))[4,3].val=13
Sum(y[1j(®),3], ij(®))[4,4].val=14

. PYSIMPLE-119 #iF KO ICZZEERE TN TV ZDfHE

28 % C++SIMPLE I &b % 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

>>> Sum(y[i®,il], il)

Sum(y[i0,i1], il):

# ZOAPIKRDZ LS5 L

>>> Sum(y[i®,il1], (i0,il))
Sum(y[i0®,i1], (i0,il)):

0

. PYSIMPLE-125 Parameter 2 &3r 7 7t 2% L7=ADFR

DULEMR 7 7 22 B0RORRBBN LRI FEGZ2EBIELE 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+D)[t]]:

x[(t+1) [t]1[1]

x[(t+1) [t11[2]

>>> x[t+1]+1

L+ [t]1[t]+1):

x[2]+1

x[3]+1

>>> x[t] + x[t+1]
(CARAESJNGEIDIRANERADE:

RDR—=T1ZHKi )
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HIDR=I D 5 DHEE)

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]
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FT1E 14/t X

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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