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AR RAS 2 B SRR S 22 2SR A O R . Y T SRR SRAGR 4 170 REL 2 20 S5 A0 7 ) SRR N R 3R s -
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L1 AR SRR

il &8 KI5

LA (LP) XHERATEIL . NRR
“BrifERA) (SOCP) R

IO (QP) N RIE

IR (QCP) R

FE MK (SDP) W, R T Tk
AR (MILP) o0 SR

A G (MISOCP) o1 CYIEE
AR O (MIQP) Jr SLYIER

AR KA (MIQCP) | 73 3Pl

IRORIEAS SRR ERIBAERG (190 64 LR5), 4 Windows, Linux (44 ARM64 -5)
il MacOS (1% ARM64 -5 ), HAIEZHRME T AT gifes

« CHnN

o C++ 1

o C# N

o Java 0

e Python #211

o AMPL #:[1

« GAMS $11

o Julia $[1

« Pyomo 11

« PulP $11

« CVXPY $:11
FRATIAE LA R AT A h B AL B 22 () R 11 DAY S R [l 3757 Tl P S ) 5 22

1.2 yFa[ 3Ry

FUAT, FROTRBET 4 FhvFar2RAL, 2500 ANV RS ARVFRT . PRSIVl ARV AT o SRR AT Y
Dfgnz & 1.2 fros:
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% 1.2: VpnRA

G ESY Lhge

SN GV E N NRUIKI I PIRS, SRS PE . SRIEZRAEA M, RIRE] CPU
BRI ARAL

MRS ERVER] | EVFATSRE B IS5 MAC HihibFn CPUID, {454 Lol AR Ak
155 . SRAFIZEAEIE RIS & bty AIRGUH ) Eod, ARRE CPU 4.
jeaziNa ] W48 5E A LAY MAC HuhlFl CPUID fi ks shiF T iR 4%, B E% R 5 4%
(% PR T PASE B TSRS REA, AT [ B A T DA T SR A 5 LB BR i sl
AR SR AR R L BT, A IERHRE M, ARSI
KA

eevrnl HF TG0 RS #5 MAC Hutibfil CPUID, i — & 82 & R 55 A5 5 R AR itk
PR oKk, FLBR LIRS DASE 1 JRy 8 0 R SR AT 55 S 18 B SRR S L AR R i )
fE, RRETRRE IS S VAL ST SORMR, (BARAZ0 T IR H BRI 2 524 57,
AREFF K. AR CPU 4L

1.3 anfa5| A

WEREAERF I TAE P A TA280KfE4E COPT, W &fEw e AT, flan:
o FAWTEHEN T COPT [1]
o N TRIBHRAREEONKIA, A1 T Cardinal Optimizer [1]
MRS 2 H N :

[1] D. Ge, Q. Huangfu, Z. Wang, J. Wu and Y. Ye. Cardinal Optimizer (COPT) user guide. https://
—guide.coap.online/copt/en-doc, 2023.

HARZE) BibTex 5 2 :

@misc{copt,
author={Dongdong Ge and Qi Huangfu and Zizhuo Wang and Jian Wu and Yinyu Ye},
title={Cardinal {O}ptimizer {(COPT)} user guidel},
howpublished={https://guide.coap.online/copt/en-doc},
year=2023

}
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1.4 BRZR{E8
RACRIERS LI HN AR RA T BEIF R, PTOAERE 2 13 IR SO i

1.3 IKAREE
WRITA | BAEL filiik
BEH MG | https://www.shanshu.ai
BCZ M5 | 400-680-5680
HLTFHE4 | coptsales@shanshu.ai T4 ¥
L THB(4 | coptsupport@shanshu.ai | AR
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552 7 RHB]

ARG T WATHEITA SRRV E R G LR AZROR M &, DASCUIAT RIS il B F m] SCPRRY AR . AT
FEREITA ARG AZBOR s 2 B2 B AR 2 A 2

2.1 RIFHFSTH

ERAZBCR AR Z AT, PR 2N 8O SRR 2T R o AR R R 8RB, 35 Pk
4 By R VU S IR T R . BRI, ORI RIS AT R, B R R R EAE RSN, H
 SHEE RN RIS

AAVERT R, I E RS —ER A coptsales@shanshu.al PIHBHE, HECEH SARMAZHCR
FERAR LR ALY B . VRIS DARGRABLEE A S, EPE RS R R .
S BRI AN B N A ZE A BOR M A e B ] SO

AR A A BOK R s B BT, 5K coptsupport@shanshu.ai JRICEZ A .

2.2 RFRE

2.2.1 Windows
FA1h Windows “F-E42AE WA 23, B ki —Wl, —fpRW AT (FEEERAK
H &4 installer), J—Ffd ZIP A& E4E.

W PAT LR R T 2R R T 1, B A shiCERE A &, P SR IRES], R Rk
JRZERL PRI ZIP AR N2 TR ZN PSR, T ol B .

ARITREREF
https://pub.shanshu.ai/download/copt/6.5.3/win64/Cardinal Optimizer-6.5.3-win 64-installer.zip

https://pub.shanshu.ai/download/copt/6.5.3/win64/Cardinal Optimizer-6.5.3-win 64.zip

ZIPHERESEE

[ 2.1: Windows Z 45 RIS [A] 2228 40 2k stk

FAT MAE R FERBERI T PATRIERYT, LRGN T AR 3 ZIP A% UES L
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RITRERFRR
X R E AT PR P, fln: ST 64 {7 Windows %QLE"J COPT 6.5.4 RUAEKAF:
CardinalOptimizer-6.5.4-win64-installer.exe , X% &3R8 )7 3% B R R Ui B AT E 4R -

o IR Wis T LR, HACIE TR, BIAES A English , H A DAELS T HisE
BAPEATIERE, TEIL 1K 2.2 o ARSCGREBRIET N “Rikd .

Select Setup Language X
Select the language to use during the
installation.

(KNS v

Pl 2.2: 2% TR 1A DT

o PR WESRA PR PR, R e, AR Ch 2. AR A
AP, FFeRE CHUET, WERPRRRR 2, PRI 2.3

O = - R - X

oy
SRR THEERER. ®

B T AR AT P A Ak ER T BT DA ] B R A

L%Ukﬁ%% (COPT) FﬁFfEHWnM

ﬁf £ Zﬁﬁﬂ PR 1] ) 2 K ﬁ*'%rkTm.u*WHﬂiﬂ,gbﬂ 8]

1% DAEEL WX AN R GRS
&%F&iﬁ’ﬂﬂﬁﬂi‘lﬂ‘]@%ﬁ) ATATPTRE L, T i 432 JR A By

3 rh Gl BH B 2 A S IBATHE 2 . U ATR B AR (R iR Y

YN

@RIEEIA)
O ®RARRILHH(D)

Bl 2.3: P s T

o PP BOARETT, BECRMSR RN C:\Program Files\copt65, H /™ n] DAE SN AT E#
o BRANGERARE, Al R, B 24

O =% - zdckwes - X

e FF F bR
10 HORRR SRAET A3

CAUTAS T BRI ST FICH ek,
BT REERRIVE IR, AR
[T

E/FHEA 70.4 MB 7T JRERLZE ]

< E—#(B) | FH(N) > Ht

Bl 2.4 2R BRAR A TR
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o SRR WEETTIRFR IO, B AEOAREI Al R, B K 25

@ % - iR - X

T FEIT SRS T
T ARE R R U T 2

Ll EERRF AN (E TR RS R T QIR I I e

BT nRERRRLE R, B HE".
SR i 2 T

< E—#(B) s

Bl 2.5 BERTTRIEEAIC

o BURTL BRIFHER RS, Rl T, TN I 26 .

Q=% - piRws - X

TORRT AL 4 TP 220 HORAR S B M R .

Ul A SRR . RSB R B R, W B

FbLE:

C:\Program Files\COPT
TR 3
EEoR AR

CRIR

o SPON GHGER R B S CE L B . RS, IR IREORE AL EEZ AT,
T PRAF IEAE G A SCRY S SORH K P IEAEIZ T B I, R A 52, PRI 151 2.7

O =& - aRms -
IHOR A LA e

BT EORARES M, RFT AR S S . 8
ARIAET R 215 ?

@ L, SR A (Y)Y
O, WIREHF (N

12 8

Cardinal Operations

(A1 2.7 2 SO B R T

2.2. BRHFRE 7
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ZIP EHREB %R

MF R ZIP #g U g P, S E R R R 2 AR H %, R N iR B R S R
BAsR . DAERIHRIEE& 128 C:\Program Files\copt65 Bl #4111 .

o BPRE fH CHEBRBVRIARY 47T Windows iy AT, FFIAT T i & B PR B T AR .

rundl1132 sysdm.cpl,EditEnvironmentVariables

o DPRT BUCGRGIAEIAS R PATH , Ffii{e C:\Program Files\copt65\bin #3Hll £ 34545 5 PATH )
e

o HIE=: HEARGIFEAE COPT_HOME , ZAEM{E N : C:\Program Files\copt65.
o R i RS IREE S COPT_LICENSE_DIR , ZF&E[(E#: C:\Program Files\copt65.,

2, A RREC M. WA S 2k H ST copt-eula_cn.pdf ML, AN
R PR P, TERSE I o 7 b i 5 B T UM

2.2.2 MacOS

XFF MacOS -5, FAHHET DMG LR PR GZIP AU Hgit, Hh el /. 3
i1 e R Z BNk DMG B RBERY, RPNk GZIP RSt

dmgERLEEZF
https://pub.shanshu.ai/download/copt/6.5.3/aarch64/Cardinal Optimizer-6.5.3-aarch64_mac.dmg

https://pub.shanshu.ai/download/copt/6.5.3/aarch64/Cardinal Optimizer-6.5.3-aarch64_mac.tat.gz
ozipiE X EHET

Kl 2.8: MacOS RGEPIRIA Al 22 A0 T Bd %

DMG RREBFLR
YT RE DMG X BFAH P, flan: EHT 64 i MacOSX [ COPT 6.5.4 A
CardinalOptimizer-6.5.4-0sx64.dmg , IR T L IR F T H4E

o IR Wil DMG #LRART, #E RGN H iR DMG 3ot

o IR X copt6d L EMRiShE Applications' SCEJE, W 2.9 FiR.
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eoe 8, CardinalOptimizer-6.5.0-aarch64_mac

PR — —
2

la
copt65 Applications

 2.9: #izf) copt65 £ 'Applications’

BRI UR, TR ELEAIEA R . WS L e B,

GZIP EHEB RS

X GZIP AR gt i, Ae A A b e iR
tar -xzf CardinalOptimizer-6.5.4-osx64.tar.gz

R S B 241 SR 8] copt6s SCUEde, JH P T DK RS BN BT Bk e, T IR0 P is s/
Applications' HFT, TEAMIHATRMS:

mv copt65 /Applications/

FIRRLHE "/ applications” H, HATUAN copt6s SRS ANE N P H %, fEL0 FHATidf

¢

mv copt65 ~/

R LA COPT XIS R COPT A R th 75 20 .
AP BRSE RS, FREACES RIS RS SRR g Y.
BEENETE

bR, TR REINA . BE, ERmPAT I RS, BIE AT Shell A

echo $SHELL

#rfth A ' /bin/bash' |, WIFRIRMEIEEH &5k bash 5 AR ' /bin/zsh' |, MIFIR Y4 FIfEH L
¥ii>h zsh

ek, WATH A terminal, HHIANETH P EHFT, (EAR, WRAELmIT ik UHs [ - H
SR

cd -~/

T PRI SO, RS R Y AP A R AR -
e BASH %35

o ZSH #3%

2.2, RERE 9
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WA R E SRR, FE AL GRCE Y, SH Bt 2 .

BASH %

1E BASH iy FRCE ISR #, T34 = PPIR:

1. ##’bash_ profile’ 3¢ fk

AT, Wi HE A, EE ML ' bash_profile' [t

1ls -a

EAFAEZICE, WPAT T ikarS, A% ' bash_profile' X CHILIFCAFE, WAMZELT):

touch ~/.bash_profile

2. {r’bash_ profile’ {Mrh, FRMAABE N
W, WELumIT ka4, 197 ' .bash_profile' (ff.

open ~/.bash_profile

B, WHMLE SR MBS A ' bash_profile' SCfF, FHUNMAIT A%

[ ] [ ] B .bash_profile

export COPT_HOME=/Applications/copt65
export COPT_LICENSE_DIR=/Applications/copt65

export PATH=/Applications/copt65/bin:$PATH
export DYLD_LIBRARY_PATH=/Applications/copt65/1ib:$DYLD_LIBRARY_PATH

TR SETPIIAREEA 2%
3. KRR HHE SRS AL
BAF ERBUOTIRE . PR AMEL I N ik i o A B UG H) ' bash_profile' ICff:

cat ~/.bash_profile

AEBORT, WA Sk K SCUE A R YR S AR IR .
WIg . MPHREAELmPAT Tidar <, [ LA BB UUERL.

source ~/.bash_profile

ZSH 2

fE ZSH L FECEIAL R, AN =20k

1. ##’zshre’ Ik

WA TS, S AR TIA S, AT RS TAFAE " zshre' BRSO

1ls -a

ERAPAERSCH, WHEL LT Fid i o170 * zshre’ SCff:
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touch ~/.zshrc

2. fi’zshre’ U, BMPAEIE RN %E
B, WELmMIT Nida4d, FI9F ' zshre' UM

open ~/.zshrc

HCATFERICAE, WP Al A AME R SO G an B B ' zshre! SCHF, FRERINANT A%

| NON 8 .zshrc

export COPT_HOME=/Applications/copt65

export COPT_LICENSE_DIR=/Applications/copt65

export PATH=$COPT_HOME/bin:$PATH

export DYLD_LIBRARY_PATH=$COPT_HOME/lib:$DYLD_LIBRARY_PATH

R FTPIAREA %
3. KR HHE SRS L
PAF ERBEOFRY . P DAEL IR N ik @ AR UUEM . zshre! CF:

cat ~/.zshrc

BT, A il A SCPE A R B R BRI (5 .
WG, AP TEAEL SR IST T ar S, (R LR PR g A 4%

source ~/.zshrc

WS ESABE AL i
XFT bash KAl zsh K, WA B A Tk ay S E COPT M KL SR I BN -

echo $COPT_HOME
echo $COPT_LICENSE_DIR

echo $PATH
echo $DYLD_LIBRARY_PATH

o 2 7y ol

/Applications/copt65

/Applications/copt65
/Applications/copt65/bin: $PATH
/Applications/copt65/1ib:$DYLD_LIBRARY_PATH
MR COPT AH K FPRFAL BRCE A -

8% RFESTENL FFRIEAS 5 $PATH fll $DYLD_LIBRARY_PATH ‘2 R NZ T AEARIH, (Hi B COPT #
KIREEAR 5 W AE R A R B E ) .

2.2, RERE 11
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R PR A RAC M COPT MIKEREEAL i, W02 H S MY ' copt-eula_cn.pdf' M
PO R P, TSR ke T b i 5 e H R T S B

MacOS R E

XA MacOS 10.15 SPA ERARGERI I, ATRETE G ZEdhdT COPT M KRR i & 2 4 e, Wl
TEFR:

“copt_licgen"” can't be opened
because Apple cannot check it
for malicious software.

This software needs to be updated.
Contact the developer for more
information.

w pub.shanshu.ai

JE—
\

BEITE L i B AT a4
xattr -dr com.apple.quarantine /Applications/copt65

Z4 MacOS RGERK TR FHY LA TERM KB, FIAT COPT H KA FRIAT .

2.2.3 Linux

XY Linux P&, HEFEATRHET GZIP M0 = 4i . Blan, 1 R8T 64 fii COPT 6.5.4 [y Linux
A%k (4 CardinalOptimizer-6.5.4-Inx64.tar.gz , fE Linux £ F# AN iRy - B AR ERE BB
tar -xzf CardinalOptimizer-6.5.4-1nx64.tar.gz

PR JSAE 24 T H SR T A58 copt6b SCfRJe, Ml AR ERShENMEEIAS. FATHERREBIE] "/opt" HR
&, AR MR b4

sudo mv copt65 /opt/

R PATIZLTE “root M.

FICVEZAE R "/opt" HE, WADAKF copt6d CIJeRgsh =M P H K, e M A T ik
mv copt65 ~/

R JFLRE COPT M XIMEAL I COPT [ B8t R L .

IR RGE G, R B BRI AR B

TEL AT Tk i YIRS 7 H R
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cd ~/

P Pk ey @ ERZBAIFAE * bashre!' [RRCHF:

1s -a

AR, WIHER S E AT T idar &A%Y ' bashre' 3CfF:

touch ~/.bashrc

ACAFAEZICAE, W AT A AME S SO g ae B BLA ' bashre! SCF, FHESIANT A%

export COPT_HOME=/opt/copt65

export COPT_LICENSE_DIR=/opt/copt65

export PATH=$COPT_HOME/bin:$PATH

export LD_LIBRARY_PATH=$COPT_HOME/1lib:$LD_LIBRARY_PATH

R F9PHREER =HE
PRAF EIMBUOTEE, P AEL Sl dT P ik ey @ &EFB BHWE 1 bashre' SUF:

cat ~/.bashrc

AEBURT), 02 sk K SO AR % S B E

source ~/.bashrc

R A T ib 2k A COPT #H <3548 B2 5 I B

echo $COPT_HOME
echo $COPT_LICENSE_DIR

echo $PATH
echo $LD_LIBRARY_PATH

Ese S gl Bk

/opt/copt65

/opt/copt65
/opt/copt65/bin: $PATH
/opt/copt65/1ib:$LD_LIBRARY_PATH
WZe7R COPT AH I AL R Bl B -

R AFETHENL E35E74 & $PATH 1 $LD_LIBRARY_PATH W/RHNAWREANT, HIXER COPT M
FIFHEAS B W I s A FoR i B L

WS PR A C MEhES I COPT M XIEEAL B, WA B2 H SR TR ' copt-eula_cn.pdf' M
PR R R P, SRS B e T P 9 S i BT UM Y

2.2, RERE 13
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2.3 EEEWIXH
RACR AR SR LA B VTSP A REIE DGR, TR ) 1R PR T S My k.
SAE G BB LTRSS B, 35 BRI coptsupport@shanshu.ai -

V] SO AR fUFE . license.dat il license.key X4, M COPT6.5 A LG, FEZEE M H
T RBUA A NVFR] . BATREX A SN I B ik (o BATERAESRICT ) « P Tbh A4 Pk
VPR SCESACHE, Bk P RIS UEVE nl i 2B R, BRI T 30T X2

VFRT SO B AR AN AR
o RIHFT (TokiL)
o e (Tkid)

. BT

2.3.1 FRER¥FT]
EMTE UG, PSR ZBUEUE key, PIRULHUH MG S —— X PR P T 2 oK %
AR copt_licgen TH., MAZEEIRAURS: & H Sl PSR (FRE M4 IER) .

R WP E 4L FKELE] license.dat Ml license.key SXPMRACCH, WIFEHE AT H I 3R
UHRHLT

N R T UG copt_licgen TR A HULIA .
X Windows R4, 7T AHManS47T8 1, MY ETEA N T HE SR, BARE AN "C:\Users\

shanshu" .
XFF MacOS I Linux 248, FTH— 8%, WWh4RIESEAH P HS, IS ~ Fon.

B35 P key 2k '19200817£147gd9£60abc791def047b" | i AN Ay S 3K EUS R IR2L114 7] 3¢
.

copt_licgen -key 19200817£147gd9f60abc791def047fb

73— FORAC UL PRATAESC ey . txt 1, %308 "KEY=xxx ', AT iy DASREGA AT 3P

copt_licgen -file key.txt

AT 55— BT KRBT

Fr AR 55 A B e A0 P FEUE R B T IHE Bt , WAE B license.dat Fll license.key AL
BT EE AL, BOA N EE o2 E LA E 5%

copt_licgen —-key 19200817f£147gd9f60abc791def047fDb
[Info] Cardinal Optimizer COPT v6.5.4 20230322
[Info] Use specific key 19200817f147gd9f60abc791def047fb
[Info] * get new COPT license from licensing server *
[Info] Write to license.dat

[Info] Write to license.key
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[Info]l] Received new license files from server

[Info] Done !!!

K copt_licgen T HFFRIKM A REMBZAUR IS s H.. ANRAE M H B BT AT L, 175 e IFIEC 2

coptsupport@shanshu.ai .

2.3.2 V]

JH T DA S i i - 24 1) A SRR BRSO S 75 SRR 2 1 222 A BOR R e A o

copt_licgen -v

R YIRS, WRRATE HEEE, R SOl AR R G .

copt_licgen -v
[Info] Cardinal Optimizer COPT v6.5.4 20230322
[Info] Run local validation
[Info] Read license.dat
[Info] Read license.key
[Info] Expiry : Tue 2030-12-31 00:00:00 +0800
[Info] Local validation result: Succeeded

[Info] Done !!!

2.3.3 LR

Y PRBOF AL T A 1icense. dat fil license.key Ji, FJLASRIUNF Py 4 /Fnl 301+,
AR — Ay AR AT FATHER G I H % 5K

RAFRERAX (#F)
BT NEORE ARG P AR T Brsdt ke copt | HEZICRULR AR 1icense.dat Fl
license.key Z i ¥ copt H1,
TR BT "copt IUN/ING
ARZRGE R HSRAFRMA R, 351 AR B O R R GES B R VT R
o Windows %%
o MacOS %%
o Linuz %%
Windows £#%

XTF Windows 248, ) HZEUN: "C:\Users\username" , | 0] T3 2 PMFAUCHY 1license.dat
Fll license.key F3) £ H 3% "C:\Users\username\copt" H'.

B, WAV license.dat fil license.key @A AT HX NI, WIFEFR, WHEIE
ikre 320

23. REFIXH 15
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BR -
pret s Ean H= ==

« v ot > theEBE > Windows (C:) > AP > T > copt v O O IE coptFiEERE

-~ -
#+ tEmpE J J
= =@ - -
license.dat  license.ke

¥ = y

El o

= EA

= tesfE

@ OneDrive - Personal

= e

CEDFSES

(S

= Es v
248

= =

MacOS &%

ST MacOS &#48, P HZEU: "/home/username" , 0] F-36K 2 NIFAUCEY license.dat il
license.key 3/ % H3¢% "/home/username/copt" H,

W), WHREVFAI U/ license.dat il license.key ;2 T%H R FRIWT, QN EFR, BB
B LV

r
[ JOX < copt 88 ¢ v ®v Q
O RmiffER B
A MRAER e
B £\ license.key license.dat
© TH

Linux &%

XF Linux #2485, W HRIEA: "/home/username" , WY& i [ AT by K 2 N RALCRY
license.dat fil license.key #43/1%| H 3% "/home/username/copt" .
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mv license.* ~/copt/

BE, BHEEF Y license.dat fil license.key 275\ T "/home/username/copt" HEF, s
o

1s ~/copt/

Fr i B B RIFAE license.dat fl license.key 2 N3, WIFR/RCIEMZCIEFR], 150203500,

5

REEAR
%07 3Gl 1 BB FRE S i COPT_LICENSE_DIR SCH, HAE MR R SCOFHCE A SCHF H %, BOAMECAAZEOK
il A 22 H 5
AR RGN AL R E TR A AN, 5 H XN B CEERZ S H AT 255
« Windows %%
« MacOS %%
o Linux %%
Windows &%

XF Windows 248, T FikfinS A F M54 & COPT_LICENSE_DIR #gn] ¥ i#§4%:

echo 7COPT_LICENSE_DIRY

W A&k, IR COPT MIKERSEAS BB RICE SR, W &R 25 T EAZ oK
f#s o

RIS ERUCRY 1icense.dat 1 license.key F£%%| COPT_LICENSE_DIR #4152 .

W5, 5 A PR AT SO 1icense.dat Fll license.key &7 T-¥f5%45 & COPT_LICENSE_DIR Jiffg
A% AR T RIW] o BRI EA4% 48 B COPT_LICENSE_DIR f§[1] COPT AyERIN %% H 5%, MANE PR, uiiHc
TRV :

Br -
W #E =E )
« © 1 1 > EE > Windows (C) > Program Files > copt60 v O P IEcopt6o iER

= tesfE N ER

s

WPS PDF 4% 287 KB
WPS PDF 4% 279 KB
2022/11/17 22:06 DAT 324 1KB
2022/ 06 KEY 3744 1KB
2022/10/2 AR 2KB
2023/1/31 DAT 324 42 K8
2023/1/3111:13 RIFBER 2,677 KB

s
¥ =
b ER
o =E
% Windows (C)

FFhNEE (DY
13 4ARE EE
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MacOS &%:
XF MacOS R%¢, W Fiddy 42 F 1148 & COPT_LICENSE_DIR $§[n] [ 4%

echo $COPT_LICENSE_DIR

)5, g PR A S0 license.dat il license.key &7 T-#f4%745 & COPT_LICENSE_DIR fiff§
MR N RIW] . fRIEFFEEAS R COPT_LICENSE_DIR #[n] COPT (<24 Hak, WmE MR, BHIC E
LREYF]

e0e® < copt65 g8 v (SN Q
© BEER —_— =8 —_— _— —_—

A EARS £

B £\ bin copt-eula_cn.pdf copt-eula_en.pdf docs. examples include

© T8

Linux &%
YT Linux R4, T T iR S BG4S COPT_LICENSE_DIR #§[m [ #§1% :

echo $COPT_LICENSE_DIR

R ik, WS COPT AR R IS RACELF, WM AR 2 50 W B A ROKR
ffps o

SRIGHAT R IR ¥ #2800 1icense.dat Al license.key #43)%] COPT_LICENSE_DIR F5[A G T -

mv license.* $COPT_LICENSE_DIR/

R XT Linux 2%, #3554 5 COPT_LICENSE_DIR ¥5[H[%i§4% 4 /opt/copt65, MIFEZLDL root L
FRATRE SN, iR

sudo mv license.* $COPT_LICENSE_DIR/

5, WP S0 license.dat Fl license.key 273 T #5545 & COPT_LICENSE_DIR Jifg
MR, mdh:
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1s $COPT_LICENSE_DIR/

LA B REAE Y license.dat fil license.key , WIFIRE IEMLEEVFR], & NZBE 40,

WL # H F H SR copt SCUFICFIFRAEEAE =L 1011 H Sk N IIAFAEVF AT S 1icense.dat il license.key
;R SAEE I T (R copt SCfFder) TS,

2.3.4 Hib

—BRUL, AR P LR N B license . dat fll license.key . ‘EAIHA ST LS4 H ok
BRSO AR gt e COPT %2 B Ay 447 T H 8 L8 A A2 BOR M A A4 11 R SR gt )
AU, license.key HLHY RSA A H P HREIE license.dat &4 . 25, AREIERK
HI RN B TE AN 2 . T T3k 2 AR AN 25

## SHANSHU LICENSE FILE ##

USER = Trial User

MAC = 44:05:99:31:41:C2
CPUID = BFEBFBFFO00706E5
EXPIRY = 2030-12-31
VERSION = 6.5.4

NOTE = Free For Trial

R WRORA ISR VERSION FEAYRAS S, MILAS BT 2 AR R e [l — AN KA. 5, 7E3K
f#2sr=/E: Invalid signature in public key file fi4f.

2.4 BEIFRREEESERN

P SE IR LAV AT BCEX P RS, ATPAEA COPT A7 TH, SRBIEZE 28] .

f£ MacOS il Linux 249, WEHTH &0 terminal (¥ Windows REEH, 54T cmd @75 1), i
A copt_cmd @4, RI[ffif] COPT 447 TH.

PA MacOS A (Linux F1 Windows REEHFEIRE) , QT FBE RGN Frs i 6 0w (AR R
H), ATPAIERHEA COPT iy A7 TA, IR Z Bl i H R nl e O s o 58 i -

2.4. REREEBER 19
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. @ user — copt_cmd — 80x24
Last login: - L L =]
(base) user®.m [ | ~ % copt_cmd

Cardinal Optimizer v6.5.3. Build date Apr 28 2023
Copyright Cardinal Operations 2023. All Rights Reserved

COPT> |

WERARBEIEFIEA COPT ayd47 TR, AR EE, 2% % LFA I L2 RVl i
BRI BRI

IR SEIN L TR R COPT By, RS ik AT, AT H I BRI 735

2.5 FRFEH

COPT WITHEHRAE AP - 1. SRR THe s 2. VFAT SCRFAY ST
1. #IFIHR COPT
B, WRMPBAZ AR RN TR EE, ATRASGEIERIH AR A3

ARBEERGT, #2 COPT WJiimeAZER]: £ Windows REH, WHFTIFIHMAN) COPT 434
(HFRIEAN copteo ), UINEFTR, MiliizfT unins000. exe Fify, RIAT [ 858 AR FE1 2

1 MacOS Ml Linux ZZEH, W EEMERIARAR) COPT 22540, Bl 5e Ak FE 2.

> > Windows (C:) * Program Files > copt60 v O
BiR TEEEA E=is) F
bin 2023/5/27 15:03 sk
docs 2023/5/27 15:03 igsE
examples 2023/5/27 15:03 iR
include 2023/5/27 15:03 STiE
lib 2023/5/27 15:03 sk

licenses 2023/5/27 15:03 prg =

copt-eula_cn.pdf 2022/10/1010:32 WPS PDF 32/ 287 KB
copt-eula_en.pdf 2022/10/1010:32 WPS PDF 37#% 279 KB
E| release-notes.txt 2022/10/27 17116 AR 2 KB
~] unins000.dat 2023/5/27 15:03 DAT 3zi% 42 KB
|@ unins000.exe 2023/5/27 15:03 RIFARERE 2,677 KB
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2. ‘EPilA COPT

W R A LTI (Blgn: COPT 6.0 -> COPT 6.5), JP#&ERIHE 240 MeRg: COPT i
I UL EOFT AR CAS BU , HF T BRE h BFT R AS 2R A T SO B, P R R A
A COPT, HIR[AREESH 4 23 .

3. SR I 3CAE

BEOh, BRPFERE M, BREE RO SO FATHERR R RE L A P A Feay oy X BCE VRSO,
HFMER copt SCPFIETR IHBUCASII RIS, HRR B nl SO AL RIS GVl i 5

S ERBRIG, WP S% e d ok, WEE COPT aydA7 TRK Y banner FEAF, A
TR FRA

T
1. X}F COPT By Python #2110, H P RIRHEFZ FHkt B coptpy R Python /& Anaconda &
AR, W PAJE pip install --upgrade coptpy FF EHEGHTIUA .
2. DA FRA X RMRAIEAC I TH AL R (140 COPT 6.0 -> COPT 6.5), Ak, TEaAN KA B Al
., COPT & %A/ MAREMR (Filin: COPT 6.5.1 -> COPT 6.5.2), &K —LIRERIEE
BB X T/INEAR B T, ToFs SRR SO

2.5. HEZIEH 21
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COPT %X HAmA2ITLE copt_cmd 2— M HEECKMFIEALY, 5 Windows, Linux f1 MacOS N4
Ui JOHETERE) . AT DAE R A2 BOR s g4 0 il TR 8RR 5 A TR S T HAT, HHP
TR C IR R AZHOR RS, BB R

3.1 #ik

fij okt COPT R H Ay A7 T RSN M A sy iy A BMIAS B2 AR iy AT 2 A TR AT IR F -
EVH A B ROR s iR e 1 R S o, RO T AT RS 24

o - ZEITHEROF AT E M NIKRIANE . EE, WIKHATZEANE]S.
o —ir ZEETEBOF AT E 1 I AR SO

o —or ZEIHRME T IIASRHIIAE . ATMIHE “SCEAET R CRATIERG” A ET S i 29 E
AR, SO R TCRIREK

EARMMEREZIS R, WHEA “SCERE . FEffE b, R TR A RS2 RSt . A8 A
ESCHE, PARVET R I MESE R R, kB SSRGS L i) L A5

3.2 XEER
AT LHE LT — ey S AT RS DA (8 F Pl TPl ehm e r, g 7 —Se 2l &8 A (8 F 4
BT, HApxeg e PR, AR MAC 84, Frxr B ATag i a4y,
o JEARMA
1. <Insert>: ¥J#: “FHA” Fl “FEHE" B,

2. <Esc>: HUHMEITTHIITAE A, HAhREBIEGAE , SR A . Linux Fl MacOS i {7
LS IR <Esc> .

- Jehisifi
1. <Home>/<End>: JEHRBEALHI M ALT ¥/ AT, STHHIA.
2. <Left>/<Right> Jrlik: JLhRAl/ FREEN I FHF, SHHIA.
3. <CTRL>+<Left>/<Right> Jy [n]§f: JUARBKE: 2 il — A BiaFG— 5, SFREA.
TR B DR
AT 9 IR 5 2 1 AP SRR R 227«

23
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1. <Delete>: BHIYHIIEHR FEAF, I A2 M RLRIHAE
2. <Backspace>: W UIHIIEHRHI —~(iF4F, IO FFIG SRR,

3. <CTRL>+<H>: SJ4)4 HDRARFAT I A, 6207 B FI Skt W T
4. <CTRL>+<E>: DY IEAREATRRIIA TAF, I AP e r e MR
5. <CTRL>+<Y>: Ml HIZEA7 13T Bl -

BTV E LT — A9 U5, B RSy I scE 555 d). AR, <Delete> fil <CTRL>+<H>
JET HI51]; <Backspace> Fll <CTRL>+<E> J& T [l 555 U1, A2 BBy ) B0 77 o Rl il — 5
DIBARRTT 10—, SO IR BRI Z A7 RS, 5 WA s ORI G A N

o AT LR

1. <Up>/<Down>: AXTHFIME, W b—P BN —Pland. R E—RfTar 2t
{007 TR TS WA i 3T S R d g B I U = TN ATE 5 o1 AR i DT o

2. <CTRL>+<R> I} <F8>: I H e B a2 Bl S0 T2 N VR b7 sic s, DT DAIE A mi 2% 7
VCR A sl st a4 . BN oo A R4, SR)5H# <CTRL>+<R> 41 &4, o Windows
ARG TR ELRY <F8> i, iy T Ay VT EC A28 0 7 S5k

PARS I EhR AL B AT — AT EDEAR e IR T oA AR, AR BT R a4, COPT
SR BRI TSR E A ITTER SCPFRISCIE e o AR ZASIEECER, Ak <Tab> DAk
DA L.

L A RE AR I GBI TR R, FETAMEIE T, tha THMS4 . —FiFE2 4
HIYEAR LT A QAT — AR, 55— P2 (U help ap Q&P ar S MIEA N

2. HAWIET, IRYSICRCHIZEAN 4 COPT S50 sUm 4% . 2 Bl i B AR BT i SO SO
Yoo HEHIML, AR T2 IR P RC 24 BT TARRRAR T IR SO Z RIS COPT 248
A BJENES , Wtk COPT S804 sUg 4 b T 3 PR A S0 R4, it dvm ./
HIZ8, T <Tab> #bhax, #EpiLiorha: COPT S uimtiss

3. Gy R, THICRAHM RIS T 20 KNG, W REPAFEARF (%) VB Rl BeA i 16 ST 14
XS, BN M4 'set t<Tab>' |, #MEN 'set TimeLimit' . iy 'read ~/*.gz<Tab>'
, AP ESE TR gz HEHRN 44 .

4. <Shift>+<Tab>: fpEE|FI—ULEL, M <Tab> Jy AL .

3.3 HIFEN

AT TR AR FEAWMER: A, @ W AE SR NECEA, BIA 5 aBEr
AATH R SCAS . X PR ASE ] DAZE S Bh e B T, (I SH0EM A TmE:, tn] DA7ESe B
NEERHINER . TR AR 0] fn 2 A S

HISCER , BAINE THER S T AR, (AT -1 AT B & AR SO, TR TRE— 20 A 4

Ea

o
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o DARIASCR , B T A SR TTIT I, 3 SR SCPP A 1 AME AT R A DA +#00PT
script file' fRfA, DABGIITEXMCI. 92k, THMKATEDL #COPT" A, (EH
AR R FTRE L DA, — R T YRR

o MBBEASNERING, KBAPITHA PGS, BRSCRLER, S ERI7AT 17 o TRTFAT
7 FORNEEAARAT . AR PR EASIT, ATLAEE TR A S load AREEIAT A RTEAS,
HESFERSE T 17 o RATRARIA ey o 2T e CA3R) . AT RAMEIT e
ESEEE

THSHEME—FRR R AT, RIS 5B N IRIAS . IR IR AR 5 JAS SO A X312 8 0 i 24720 P
FEOROAR s R \nt o T AERIEIAS, ATDAFE RS T et S T SN, R R] DAE R A
AT a4 load BERIINER, F4F 2" IR EERIA AT

PR DA I I -0 FE A S, I TE S PR BERGU NI “PATIER” BG4
1o Hrp, CIER7 2 TR C M TR, Hay Sk L6 .

R, load iy AL AGE Nt A . hToomB AN RN ESAR TR S RIT, HE5AZ
A, A5 A load fir<n] DAREG il REMY I A AT IEIRIE -

34 TRASS

COPT A HA a4 THHRBI AT ard, ARSI, Frf ar o RN T,
H SR <Tab> b4,

341 E&ETES

el TR a5 T ar oA B AR . A E M hEe, A BRI A BOR e g e 1 AT £
i, BFEAT a4

o cd X DOS @4 'ed' , HAAECE UM IR R . RRERESEUE A H T
o, ATDURAMH TR R, 0T DR A H SR TR TR 4o ST B ol
SRR LT 2 AR H . AT, copt_cnd FIEMI H %, 25 M P DA A4 cd
<dirpath> HRWUAE T (ERAR. BIAT, HSE A P4 T 0F H RSk I AR BF e H 3, AP A
B BRAS (MR 0, LA B SO 4% BT

o dir/ls: 24l DOS @14 dir Ml Bash 4 1s , %251 45 & HORG B 2 ot 642N 10 BT Sc ik
FISCHEIE . BT a4 17 N P LA RIS . AR SCRSE . fltn: (i1 dir v s
i 1s a8 Y/ TAE H SN A SCPERISCEE; (1 'dir ../ S BB H SR T
SCPFRISCPEe; ) dir -/ B P H SRR SCAERISCRE .

A2 S R ECAT (%) Ui BAF & 2R SO F SCRde. filan: A 'dir ~/net’ g4, 4l
HHPHRTIARZAN 'net' B i 'dir d:/problems/*.mps.gz' A4, FH 'd:/
problems' HF FIIAGFE N ' .mps.gz' MBAISCIE,

o exit/quit: IBH COPT ad474E=K,

o help: #fit COPT @&l U], 7B I EM A UL, FFEAE help M EHEE
COPT 4 F5, Blan: ffif] 'help display' fin4d, & display A AULEH. KR, i
TAHSEN help a2V, FHIH A COPT dpd-DA K R R, M P EF, HTE

34. TH& 25
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BB R G IHETT, B3N nelp VA, P HEA AL COPT mdZEIH . A
COPT 4, AIPA <Tab> #h4x, HARDK/NE,

load: BEALLEBAR NRYMIASCIFECE TSR NERIA, PATE RIS R e AT 7 o 8
25, WERMLEHRA load iy, TLIRREMINSE (Lhs LALMSEE AN ), WS
A . Z BB HASRETSE MG, A T PAIMEH e A

pwd: FEfBl Bash fir% 'pwd' , %Ay E LAEHE S, ATRAER S H A A 008

status: H T H@DREIFR LA APRE (BF K 3.1). H—2 0 7k i oagdE,
[ T DASRE S PR — 2B T T A . ST status Ar RIS B TR Y HIRES, 4 AR
JUFH:

L. Initial : REEHUBAL, FTREFE T HWEBIN, 838 P reset il )a.
2. Read : JRINEEHRZ ERAL ST

3. SetParam : I Fillid set fird I E T KMSEL.

4. Optimize : JJJ'J#JH] optimize/optimizelp ZERAF M4 >R AFARTY,

- ~
v - g * \*\
AN
©—> Initial {/ » Read » SetParam \
: J
X \ l 1 /
\ \ / /
Reset N S— Optimize «— /
s
~ -
~ -

B 3.1: AT TR NTIRE

3.4.2 COPT TE&S

COPT THn 4@ RS o LB a4, B ERTR A BRI g e 2 1 0B AT M G4 A
ALEPA R i

display/get: KL EMSE BN M AIE. FRilth, YT AESEAWEM, <50H A
AL SEREHEATR, TTEARE COPT S5 MEEaMH REE RN EE, HEHRDY
PORTFITTEAT, HBR display M, HA SRR SEEEA . fEmAS
RIS, SCRE <Tab> #h4r, HARS KNG, B ER4 FRnfEE. fihn: i
Jf] 'get so<Tab>' iid, ¥ EGHIMS 2 'get SolvingTime'.

opt/optimize: KMFCIEAREEL, I LRREN 'Optimize’.

optlp/optimizelp: KFC ALY AL LP [AIBEKAR, R THARASE N 'Optimize' .

iis: TR OEARA IS,

feasrelax: BB EAMBG A f LA S, Hr, 'feasrelax' By 'feasrelax all' F/RIAHBAR
BT A AR A2, WAETIH T8 1; 'feasrelax vars' Fn{UHAAREY HhAR ) B R,
HATIH T8 1; 'feasrelax cons' FRfUAMAMBIA R M B RF, HAESIH YR 1.

tune: X CLEEAKBIHIEAT B S1ZHOAI .

26
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loadtuneparam: fIZ$5 &ML R B Y HIE AR, JHHMS A 'loadtuneparam idx', H:
Hoidx! AR EMAMSE RS . il 4 'get TuneResults' FRIBCYHIVHILIE FRIBUYI AT 45
%H.

read: BEEUZAE BRI 40 AR TR BRSSO . S5 SO0 BRSO RIR RSO S 0% B SO
Hui ¥ ' .mps' . '.mps.gz' . '.1p' 1 '.1p.gz' . '.dat-s' fil '.dat-s.gz' . '.cbf' fll
".cbf.gz' . '.bin' fl '.bin.gz' AR DA ' osol! HIGHAIEE R DA .vas! HG
B EMESCAE; DA omst SHJERIIRILAMESCOE: DA " par! NGRS ECE S DA ! tune!
RIGEHIS S #SCHFEBURICED, WRASF Y 5 RAE B

readmps: BEHRZAE AN BZE 0 BR AR R AR SO o 2% O AN EORFFEE IR SCIF R 280N ' mps ' B
‘.mps.gz' , HESAGRG MPS ARARITT. 6 A 58 UG R L HAREEN 'Read” .
readlp: BEHRZGE AR BT BRAE N IR ALSCMF . R A O AN BRFF I SCIF RS, ' 1p! 5
".1p.gz' , HEOUASRF A LP g ar S 58 UG R THARZS BN 'Read!
readsdpa: BEIEAE IAHXS B2 XS BEAR T AR AL SO 2% i AN ZORTF BRI U285 ' - dat-s!
5 '.dat-s.gz' , HESARGAFG SDPA ARARITT. ar &M 58 U THARZSEN 'Read’ ©
readcbt: ERUATEIIHIN SLAH B FIOMTESCHE . W2 o R BRSSO R4 * . cbt o8
'.cbf.gz' , HEFARGRG CBF #5UHIH] . A 52 UG R LRIRZSE A 'Read!
readbin: BEHZEE MR XT L X AR T ORI S . A AN BEORFF BT SCIF IS4 ' . bin' BY
".bin.gz' , HESALRG COPT Zifilg=XEIm . a8 58 s TAAMREEN 'Read” .
readsol: BEEUZTE HMXNS BA X AR T ISR SCIF . A AN EERRFEEIUN SRS, o sol!
HEA R A COPT HGR S CHIT]

readbasis: B E AT B IR N BRSO o %A 2 N EORTF U S S48 ' bas!
, RESCAR BRE COPT (A SC g B .

readmst: BEHEEE AR BCZE 0 AR R IR AR IR S o A 2 AR RFEEI U R 2l ' mst !
, HELSC A B R 6 COPT [WILA MR SCHAAS 2L RITT

readparam: A AR BUAEXT IR AR T S BCBCE ST A N ESRRF U SRS
par' , HEFAGEFE COPT WS E XA EI T .

readtune: BEHEEMNBAEXT AR T RIS XM %G S A EOR RSB US40 - tune!' |
RS A G454 COPT WIS SCEg ] .

reset: HEMMPMEE, USRS HERFE . THAREERN 'Initial’ .
resetparam: HELISHCHENE. TRAMRSRSN 'Initial’ .

set: WELIEN COPT SRS, Ky S5 KITEIBAI: 'set TimeLimit 100 . FRA,
XFTASEAAME, R50 W B H A SR AR, TEARE COPT 4 &S

KR EE, HEROBRTE ST, BERN set @AM, P R EAN AN S R
BT, fEMI ASBAARNS, SCRF <Tab> fh4x, HARADING, ASfbEmaFRinEEA.
B P TE B E SR AR SR AR 2 1000 #b, SEEAr4: 'set TimeLimit 1e3' , #H/7
AHERFCES I AUV, WAERA 4 'set TimeLimit' J5#% <Enter> ff, H THXR
B TimeLimit ZHMHHIE. BOME. fR/MEMEKME, PABEHFIEGRA .

T AARFBER RN, RERMA THROSEAR, WS, S s Us5 TH
HPRASE N 'SetParam’

3.4.
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write: WU SCHE . SEHSCRE, TIS SCRF. TTAFAOHARISCRE 630 HE . DI SC RIS B S p
Va4 BB A 04 SO PR S TR RO T 45, BIAESCPE IR s, U 1 32
OB 4 MPS HeaRUBIE M, JIREHIM T4 4 writenps 5 HISLCHEGELE ' 1p'
SR AR B o LP AR BIR SO, SHAEHIM T4 writelp ; AISEICHER
B2 bin' SRS RTINS COPT —dbBIM MBS, Tty T 4
writebin i MRICPHRAE ' cbf' , I E B4 A AR o CBF HX MBS, o)
REHIY T M4 writecbs 3 WISLSCLEIRALE ' 1is', KHHIH LS IS BME TIS S, 2
BEMIM T4 writeiis ; MURICPHRALR . relax', JUHFHI I FEEEIAAIBINE] Relax X
FF, SHREMIYT G4 writerelax ; WIUCPRRAUR ' sol' , I E E5HURR Ay i A 45 L it
FILERICLE, HREHILT M4 writesol ; MEICLEIRALY ' .bas' , W SIHFHIRAR IR L)
SRASHIL B, THEBHIS Tr4 writebasis : WURSCHHEEN mst' , IS4 BT
A5 BB, TR T4 ritemst 5 WISLSCIERAEY *par' | T E AhARAEY HIHLIT
oty COPT SHUBCEAHFISCHE, HAEHIYG T4 writeparan . [RULZSh, RICHN L
RIS S,

writemps: 24 BRI UG H R4 8 AN B 40 X A2 R Y MPS AR SO, AR SR IS 2%
HAGE " mps' , WHZNEMES ' mps' .

writelp: 24 i K MR I B R 40 8 AR R B 4 6 3% A2 T Y LP RS aSARR SoF . R S0 5 2544
A 1p', WEZNSNEZ ' .1p' .

writecbf: U (25E ) IS HI B .cbf X, ISR UG R A AZE ' cbf ! M EHZNERINGER . cbE!
o YRR SR AT A TR B AREE TR AR )

writebin: B 24§l SR AR 1) A5 A H R 4 B B AR AT B 4a 0B A R ) COPT —iEfiAs AR S, i
YRS AZ " bint , WEZNEMGS . bin'

writeiis: RFYHiEE A R IS AL 2 45 5 RO s 46 0 A T Y TIS ek ansi e e 4%
SRR iis' , WEAZERMES . iis' .

writerelax: HUHEAG AIATMRAOFAH A @ H B relax” SCHF. AR KGR A A2 ' relax!' |, NI
HIRGEE ' .relax' .

writesol: Kf 24 Fi KM AR 45 R ARAT 2 25 0 AR XT Bl 4 X AR T 5 SR S0 SR U R 8R4 AN
& '.sol' | WIHZNEMES ' .sol' .

writepoolsol: 24 3K M 7] A vl rh 45 7 g 1) 45 A ORAT 28 25 T P RE G B 4 0T B A28 R B 45 21 S
e WMRXHEBLAE ' .s0lt | MEBNFRMEE ' .sol' . JHMm4S N 'writepoolsol idx
pool_idx.sol', HH 'idx' NFEMMEEE RS . Wil 'get PoolSols' PRI HIfFRHLLS
FHH .

writebasis: I 24 SRR RS Y ORI 5 R ARAT 2225 G AOARDNS BB X AR B B S0 o AR S
PHag4 AR . vas' , WHBNERMES ' .bas' .

writemst: Rf 2 HIR AR UL PRI AE AR B ORAT 22 45 2 TR sl 4 0o B A2 R I WD SRR S o gt
RS AZ st WEHBIRIES ' mst!

writeparam: FfY4FIESUEH) COPT SHREMRAF 45 E HIRIA BAE X BEAR T I S BB E S
WERIFRE A AR part , WHBIEMES ' .par' .

writetuneparam: Kf4i & BT LEE RORAE 245 & AR B A XTI AR N B SERCE SCfF . T A s
"N 'writetuneparam idx tune_idx.par', H 'idx' NIEEMFEMLEEREES . HA S 'get

28
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TuneResults' Y HIIH LG RITALEREH -

3.5 {EMRBHI

ARATPAEL T “Diet W87 MFl, HRUMa{#H copt_cmd 2 H Ay 4T LESKAFIAL ., XTFiZA
BRI, 5% AMPL 320 - 1R =),

BT P 450 BB HOR WA ERLB VT P, 481 Windows (9 4F780% Linux i
MacOS ) %5 i A ik a4

copt_cmd

A bR AS, WEORTE A P e A G A help A A4 BTN .

Cardinal Optimizer v6.5.4. Build date Mar 22 2023
Copyright Cardinal Operations 2023. All Rights Reserved

COPT>

B FoR AR AR diet.mps , HAZTMH] TAEH ST, 1EACH A E T AN by & Se UK A
P2

COPT> read diet.mps
Reading from '/home/username/copt/diet.mps'

Reading finished (0.00s)

SRAREAR BRI B, A PR DT B S COPT WRIESE. BIan: BEESRERRIFR S 10 A2, )
TERH SN T ik ar S :

COPT> set timelimit 10

Setting parameter 'TimeLimit' to 10

WA ARG COPT SHFHIRFSE, WILARIA set ar i COPT LRSS HAENES . DA
LR TR B o AARAE set A QRN ES%4, HAN: 'set TimeLimit' , MSWI/RHEESIAIY
HIfE. BOME. o MEFEE.

WESERMSEUG, A T R4 opt 5 optimize SKAFMHILALFAL, RS BRMHER
By :

COPT> opt
Model fingerprint: 129c032d

Hardware has 4 cores and 8 threads. Using instruction set X86_NATIVE (1)

Minimizing an LP problem

The original problem has:
4 rows, 8 columns and 31 non-zero elements

The presolved problem has:

3.5. ERHRGI 29
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G AN

4 rows, 8 columns and 31 non-zero elements

Starting the simplex solver using up to 8 threads

Method Iteration Objective Primal.NInf Dual.NInf Time
Dual 0 0.0000000000e+00 4 0 0.01s
Dual 1 8.8201991646e+01 0 0 0.01s
Postsolving

Dual 1 8.8200000000e+01 0 0 0.01s

Solving finished
Status: Optimal Objective: 8.8200000000e+01 Iterations: 1 Time: 0.01s

KIESERUG, Pl TR get M ERARZHUA SURIEA EBMAEE . 5 THMS set 3K
L, HHEMA get 5T COPT IS MIENES , RILRBANA . Fulh, (1] 'get
all' iy fF /Ry COPT SCRFS A E M4, M HiIfE.

COPT> get TimeLimit

DblParam: [Current] 10s
COPT> get LpObjval

DblAttr: [Current] 88.2
COPT> get LpStatus

IntAttr: [Current] 1 optimal

B R w0, Al AR AL R . ol i S BOREIR S R B E Sk . R R TR
RREE A B Y B2 N AU diet.sol UMb, RGBHEAH M. HTRIEERHEN .ol , N
copt_cmd TR HZB NS ' . sol!

COPT> writesol diet

Writing solutions to /home/username/copt/diet.sol
COPT> quit

Leaving COPT...

PRl DARE BB R WY A i 5 A A A diet.in Hr, DL AURS 3.1
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A5 3.1: diet.in

#COPT script-in file

read diet.mps
set timelimit 10
opt

writesol diet

quit

IRNJGAESEE) copt_cmd WPREIEEST ‘-1 K EARMIASCE, W0 FR

copt_cmd -i diet.in

WA DAESS BB ] T R A% load HENZ, WTHHIR:

COPT> load diet.in
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4 4 7 COPT {FahiRBURSS

COPT JEl#2hUMi% 4, COPT Floating Token Server, f&—* ISR ARAHL A , AEXT RIS P
PRSI RN . B2 2R T AZE Windows, Linux FIl MacOS = KR4 FiEAT.

W COPT Fah RIS #5 M R ah, ARIEF AT SO Bk E /) Token $ir, W RAKTASHIREAT W] HiL A B
FEEARAS A ECK fRe% . (HARTAS RN H P TIR R 324 . F PR AL SRS, T DA S R
COPT FRsgxt 4 ki a] Token Z5HRSS %5 o

4.1 RS EImE IR

COPT P AR S5 # X I B PT AT SO copt_flserver. HS Bt g £ gl RA # s AU i n] 3L
7, ERBUIRSS fat TR B E SCIE £1s.ini, DARAEAZREAUIRSS S SEA T im AR Ak, ANk 7 sl 452
B S5 2519 1P A7 AN S0t IP JE . S 0] SCPFYEREOT PAGE L copt_licgen T HFIHE
WHERRIRVERTFEIE, AR S5 dm A A SR . TER IR AN T 8 S5 /i S e 7 9 o 55 B 5 0
T LA

4.1.1 LRRKER

MRS COPT AR R4 2084, [T COPT sl 4imfie . ) el 2 MR st
FARH COPT mfeflie 5 223t , SR G T ELHRF 200 IR A0 TCE T I U AR T o i FE B T2k (205
TERBCEAGAL R, RAARR PRI

% Windows )

T ZIP fR AR E B H 5, HEF R ESEE] C: \Program Files HX T,
*F Linux J] )y

SRR ERE S COPT Al sy 228y, sifE R Ho AN idar M4 -

tar -xzf CardinalOptimizer-Remote-6.5.4-1nx64.tar.gz

FRIESEJEAE 2471 H 5% R 153 copt_remote6b SC{3e, AR EREhE| HE A E LA . XTT root
WP RAMEEEIE] Jopt HEF, XTFAE root Al DUBHE $HOME H 3% R. HIFEZ G F i ARk fr
4 (PA root FHFTR)

sudo mv copt_remote65 /opt
R, TR HE root AR,
%1 MacOS fijm
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SRR EMR R4 COPT il oy 2t s L b AR i il 4
tar -xzf CardinalOptimizer-Remote-6.5.4-osx64.tar.gz

ff 45 e e 24 1 H 5% R A58] copt_remote65 SUPEJE, PRI RARFERESEIIE B E ikt T . 3T root
P BEAMERZ% B E] /Applications HIRR, XTE root Al ATKAE $HOME HIRN . BIFELZ s T4
AN TFikfin% (DA root HIF A1)

mv copt_remote65 /Applications

4.1.2 ¥ 30

TER Y% COPT MRS )G, IBTFHECEFIF ] SO RATHEEAE AT HF 1] X 1icense.dat
F license.key HUETF COPT e R4 L2542 T 1Y £loating H .

NHVHBEAFR RS, WEE copt_licgen THAMVFRITIULEE key SRPIBGF AT 3C1F.

R
IR P4k E] 1icense.dat Ml license.key SXPHHA SO, WIJGHEAE RN T . wl AR 4N
TR R SRR AR, HRS R E L

T Windows Jf] )y
TR AT TH, e cnd o A0 COPT ek 4 B L2EAE "C: \Program Files" , FEAT& T
THEOBWAM w4, A COPT ek 55 %42 18 N Y floating H 5%:

cd "C:\Program Files\copt_remote65\floating"

B0 Pig ] FR RS Bk 7483d££0863f£dae9f££697d3573e8be , KA AL 1] U copt_licgen
1 COPT AR 55 208 Bk A2 T I tools SCHFIR, IR AYE A 47 TH B H A T b fir & B2 KL
COPT Wi {4 license.dat fl license.key .

..\tools\copt_licgen -key 7483dff0863ffdae9fff697d3573e8bc

%1 Linux Al MacOS Jij )

it COPT ek 55 %4 HE "/Applications” HEF, TEL i A LA T fir & iE A VRS AUIR S5 v H 5%
(PA MacOS R4 h%)

cd /Applications/copt_remote65/floating

A floating Ht)m, BRI AR FEIE(E BN 7483df£0863ffdae9ff£697d3573e8bc , W] PALE
L N N IR RBAZEL COPT BY¥FA] ({4 license.dat #ll license.key .

../tools/copt_licgen -key 7483dff0863ffdaec9fff697d3573e8bc

S, WRM PARAE COPT Gmfek 5 23 A2 T 1Y floating H Sk N ECEMVFRISCIF, HBR
license.dat il license.key P/DMFRISCIFRE RILERAE N . AT TR PIASSCAFE] floating H
T, WEARA N IR G QR SIX PR (PA MacOS RGEHH) .

mv license.* /Application/copt_remote65/floating

34 Chapter 4. COPT FzhiBHURZ




HECRERER P FH, BR# 6.5.7

4.1.3 BEEXH

COPT JEah AR AR BCE SO £1s.ini [WREALT COPT mARAR 55 2 BAZ N Y floating H k.
k2 U T

[Main]
Port=7979

[Licensing]

# 1f empty or default license name, it is from binary folder
# to get license files from cwd, add prefiz "./"

# full path ts supported as well

LicenseFile = license.dat

PubkeyFile = license.key

[Filter]

# default policy O indicates accepting all comnections, except for ones in blacklist
# otherwise, denying all connections except for ones in whitelist

DefaultPolicy = 0O

UseBlackList = true

UseWhiteList = true

FilterListFile = flsfilters.ini

XHL, WO SO AT ABE B S BUIR S A5 10 1, % i A EE X A A BRI RS 2T
[l Licensing 7y, WCEIIBCEVFAISCOFBRAR . AEAN_EIRAERER AR, 28 Bl BOA R VF ] SOPE44 3%
/v COPT FEBHANR ST A% A AT AT SR BT AE H 53R B0 I S0

R PTEYE HR TR RG4S, FEHF SO RE YR HSR T, @B LicenseFile = ./
license.dat il PubkeyFile = ./license.key, FJPALL COPT JF8hHZAURSS #5241l H i Hu/s T
k.

)& Filter #4), DefaultPolicy BRIAG N 0, F/RIR THERA I, HALY VR 3 A5
RS RZ, BTHEAZRPAF, Bk Ok EE S AR AR S5 . UseBlackList 24 True
FORME BB, UseWhiteList b True FRK/RH 4 H5 %K. FilterListFile FniFaHZAUR
FARi BB E SO 4 R f1sfilters.ini o HARZEFIANT -

[BlackList]

# 127.0.*.* + user@machine*

[WhiteList]
# 127.0.1.2/16 - user@machinex*

[ToolList]
# only tool client at server side can access by default

127.0.0.1/32

BlackList Fl WhiteList KR Al USINARIE] B4 BDA S 2 B B . N A =2 DA TP sk I3k, kL
IP W] DAJH @ ACAFVCTD , 503 [ gk =t . w4k, TP Huhl JFTRA T AGdE (+) st i (<) e/ 4
G EN S . HH 4 user /235 username , MacOS/Linux £ 4t P 0] DAYE & i 14 4 whoami
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KA PlEgs4% machine /235 hostname , MacOS/Linux 45 H o] PATE L il id iy 4 hostname ¥
Frif]. ToolList @k THRM M BTTHFRMH, FMAHX TP Hhk 3R R K fpLgsvin . JHENE,
BLE S flsfilters.ini W2 )5, Wi} ResetFilters fir<-H 244 iy i AL N B Dy oo i i T SO L
AIFRI . AT WriteFilters fir4-f18 24 wif AN DU s )5 DR B SOk

FAVAEAZ BOR AL FLVF R Pl PRI A8 & COPT_LICENSE_DIR B ZBUCCRIFTAE RIS . TRIE T2
Fho T 2 FA HOR AR 5 o TERXMIGOLT , T BB B SO R Se B IR AL B ik A, COPT # 3l BAUI
F5 fn A RE RS RN RSO -

4.1.4 fERRH

AN AR B BV 0] UL AR S R RUIR S #8 W AT SCARITFE R B R, R 8h COPT 3 BAUIR S
#&  HZEAF Windows [ErFTELE Linux Fl MacOS 12 i A T ik drd

copt_flserver

B AT, W E S SR S5 4, 58l & MR B P K BT o AR
AT Q, WFEBhERURSS 2 & KR o
> copt_flserver

[ Info] Floating Token Server, COPT v6.5.4 20230322
[ Info] server started at port 7979

WERAIASAI AT, S AR A 5 i ah v, R BE L BLAN T i

> copt_flserver
[ Info] Floating Token Server, COPT v6.5.4 20230322
[Error] Invalid signature in public key file

[Error] Fail to verify local license

A

> copt_flserver
[ Info] Floating Token Server, COPT v6.5.4 20230322
[Error] Error to connect license server

[Error] Fail to verify floating license by server

4.2 EPimE Fies

PEEN B % Pl DA COPT ap 47 B TH,, sl # N A BCR g s SR T, Hem
Python #¢10. WIERE FBCAPAF MLV AT, IRAFEEhIFAE— s RGBT 0. Fra il COPT
% P S T DASE e 3 Sl 7 K AA S A2 ORI -
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4.2.1 RERMEE

B P HRERREAER P m EF AR, S H T 2w SR 5. 3 %ed COPT
B E PR TR AN A4 AT SO (H R R E COPT I sh# A% P B B S client . ind,
N EFR

Host = 192.168.1.11
Port = 7979
QueueTime = 600

AR SRR P 2 192.168.1.11:7979 ¥, HHRNS AR Z S 600 Fb. X B,
H Host B{# Floating N7, WIH3NE N localhost . QueueTime ZSHERNIIANIE 0, BIANSRARS 2519
Token FRCLHE i A SRE, HEADHRL . X HEAT Port MATE, ANREASEL, 1T HFHFIFSIHEAL
IR 55 g A TG B S B iy 11— YRR PG SR P BRI R NE Y

i F PP Bh BB BT P i e R B T LB SO client.ind, A EAHIF W] S0 (HAIS SR A HIA
AR, B b A ETH SR, PREAE R H 5k COPT_LICENSE_DIR 1% ul AT SCIETAE H 5K,
WIREF R GA TSIV AT IRCE SCIF client . inio FTDA, WIERM ARG P Sh#AL, RIGEA P 2AE3h
SBEH A TAMERT, PR R A ETH S ORI TR ) 1, BOZRCE S client. ini ¥
PRSI -

WSS IAZBOR R s r 30, i Python 201, YE#FIHQIE COPT LR AFErsgms, m LAt

AN IRAUR . HE B H ST A RBOO, (ARG client. ini. EARP R EREIIL MR R
PREEIS, SR G — R BREEX G b R F S B, i MR S5 #8511 Token.

4.2.2 {ERRHI

A A e Bl H S NIRRT R PR AL E SO client.ini  ([AIIECA ARRAZAGHTT), FEARZ H X Ay
SFFTH copt_cnd WA, ORI RV SEAGRHERL. 167 Windows Hyfr 78# Limnx
1 MacOS 192 i A Fibap 4

copt_cmd

RIS, R P i AR AR S AT, W PARE COPT SKREILAL MR

> copt_cmd
Cardinal Optimizer v6.5.4. Build date Mar 22 2023
Copyright Cardinal Operations 2023. All Rights Reserved

[ Infol initialize floating client: ./client.ini

[ Info] connecting to server ...
[ Info] connection established
COPT>

RIS, WIZORE P iR 2 S ARG f, (HiT Token ZUHARR, FHEHRSFFr.

> copt_cmd
Cardinal Optimizer v6.5.4. Build date Mar 22 2023
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Copyright Cardinal Operations 2023. All Rights Reserved

[ Info]l Initialize floating client: ./client.ini

[ Info] connecting to server ...

[Error] empty license and queue size 1

[ Info] Wait for license in 2 / 39 secs
[ Info] Wait for license in 4 / 39 secs
[ Info] Wait for license in 6 / 39 secs
[ Info]l Wait for licemnse in 8 / 39 secs
[ Info] Wait for license in 10 / 39 secs
[ Info] Wait for license in 20 / 39 secs
[ Info] Wait for license in 30 / 39 secs

LA WIZORE P um e RS AR &%, B IR E R

>

copt_cmd
Cardinal Optimizer v6.5.4. Build date Mar 22 2023
Copyright Cardinal Operations 2023. All Rights Reserved

[ Info] Initialize floating client: ./client.ini
[ Info] connecting to server ...
[Error] Server error: "no more token available", code = 2

[Error] Fail to open: ./license.dat

[Error] Fail to initialize cmdline

EHERE AT, WINPTk B S AU S 4, IR

>

copt_cmd
Cardinal Optimizer v6.5.4. Build date Mar 22 2023
Copyright Cardinal Operations 2023. All Rights Reserved

[ Info] initialize floating client: ./client.ini

Info] connecting to server ...

Info] wait for license in 2 / 10 secs

[

[

[ Info] wait for license in 4 / 10 secs
[ Info] wait for license in 6 / 10 secs
[ Info] wait for license in 8 / 10 secs
[ Info] wait for license in 10 / 10 secs
[Error] timeout at waiting for license

[Error] fail to open: ./license.dat

[Error] Fail to initialize cmdline

38

Chapter 4.

COPT FzhiRMAR S5



HECRERER P FH, BR# 6.5.7

4.3 FIHRPRFZBEETR

COPT #Fah AU S5 d R AL 17— XRS5 e A T4 B T2 copt_flstool , MIKRAFHMRIFARH)
REMER, HFHEAFELEURTEE.

4.3.1 T Ei%BA

#E Windows fird47E# Linux ] MacOS & s i AN ik drd:

> copt_flstool

GRS i) U

> copt_flstool
COPT Floating Token Server Managing Tool

copt_flstool [-s server ip] [-p port] [-x passwd] command <param>

commands are: addblackrule <127.0.0.1/20[-user@machine]>
addwhiterule <127.0.*.*[+user@machine]>
getfilters
getinfo
resetfilters
setpasswd <xxx>
toggleblackrule <n-th>
togglewhiterule <n-th>

writefilters

Fii X A TR F ARG APl -s F -p R AR SS 4: 9 IP sk A 0. RS,
BN e A R 55 a F o 1 7979 WERARSF AR BCE T AF S i, IRAT @ -x SRBCE BG4 REN)
B

XA T H BB fir -1 -

o AddBlackRule: s/il—RLIIE]EA S HL, HLNAIHEE DA TP suhbIFk, X B IP Wl DAH@RCAT
PERC, s A . Ah, TP Mtk ETIE T AEEE (+) SR (-) e P A maE
PLaw4a -

* AddwhiteRule: #Sfill—MHLEI P4 B L. 7 BRI A% ORISR A% B

o GetFilters: FRHUCYHIFT-AMN, WIHHRAE, HARALKT TR, B NETHE N5,
I AE R4 ToggleBlackRule F ToggleWhiteRule f{Z4.

o GetInfo: FKIURFFAHMEASN L, HIF Token [ HEFEEL, HHEME, AKSCRY COPT it
5.

o ResetFilters: %4 i HA I A i DTG & SORY LR ) .

o SetPasswd: ZZSHH 2 Hil Ik 55 25 I ARG

» ToggleBlackRule: Wil 4% IE—4 A AN, FIM GetFilters FKIUWITFHISEHSEL.
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o ToggleWhiteRule: J{IHEFH 2 IF—4cHZ BN, HM GetFilters JKREUAIFAIS1EASEL
o WriteFilters: #8824y R 00y H 2] 1k 8 e B SCAY o

4.3.2 fERRH

RS9 TS 35 192,168,111 fEA L

> copt_flstool GetInfo

[ Info] COPT Floating Token Server Managing Tool, COPT v6.5.4 20230322
[ Info] connecting to localhost:7979
[ Info]l [command] wait for connecting to floating token server
[ Info] [floating] general info
# of available tokens is 3 / 3, queue size is O

# of active clients is O

AR EAE RGO TRRRIANR S A5 B, e AL JEACE SCHF £1sfilters.ini
FEARVPILERY IP HhEIIAS] TooList #f7b. NI AILAFEAVFRIYLA EIRIUR S 47 192.128.1.11 ({5
/%\ﬁﬁﬂ :

> copt_flstool -s 192.168.1.11 GetInfo

Info] COPT Floating Token Server Managing Tool, COPT v6.5.4 20230322
Info] connecting to 192.168.1.11:7979

Info] [command] wait for connecting to floating token server

/M M/ o/m

Info] [floating] general info
# of available tokens is 3 / 3, queue size is 0

# of active clients is O

Ay A TR A 192.168.1.11 R FTA I IEMIN, WIERA R, A4 BLAK T THEAHI.

> copt_flstool -s 192.168.1.11 GetFilters

[ Info] COPT Floating Token Server Managing Tool, COPT v6.5.4 20230322
[ Info] connecting to 192.168.1.11:7979

[ Info] [command] wait for connecting to floating token server

[ Info] [floating] filters info

[BlackList]

[WhiteList]

[ToolList]
[1] 127.0.0.1

TN AR THE IP kb 192.168.3.133 IR A

> copt_flstool -s 192.168.1.11 AddBlackRule 192.168.3.133
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[ Info] COPT Floating Token Server Managing Tool, COPT v6.5.4 20230322
[ Info] connecting to 192.168.1.11:7979
[ Info]l [command] wait for connecting to floating token server

[ Info] [floating] server added new black rule (succeeded)
B GetFilters WAFEIAAR ST AR AL UE M, AIDAR B & %L T AL

> copt_flstool -s 192.168.1.11 GetFilters

[ Info] COPT Floating Token Server Managing Tool, COPT v6.5.4 20230322
[ Info] connecting to 192.168.1.11:7979
[ Info] [command] wait for connecting to floating token server
[ Info] [floating] filters info
[BlackList]
[1] 192.168.3.133

[WhiteList]

[ToolList]
[1] 127.0.0.1

AN TR BN, 8 192.168.3.133 MRS L A

> copt_flstool -s 192.168.1.11 ToggleBlackRule 1

[ Info] COPT Floating Token Server Managing Tool, COPT v6.5.4 20230322
[ Info] connecting to 192.168.1.11:7979
[ Info] [command] wait for connecting to floating token server

[ Info]l [floating] server toggle black rule [1] (succeeded)

4.4 RFZFHXE3N

DL I 25 H 7y R B S PRI 5 9%, LB SCHEDA copt_flserver.service B, AL A4
floating ¥ NHY readme. txt RFATECEMIEIE. readme.txt FE/RUT, 435 H T Linux Al
MacOS R4t T e

[Linux] To run copt_flserver as a service with systemd

Add a systemd file
copy copt_flserver.service to /lib/systemd/system/

sudo systemctl daemon-reload

Enable new service
sudo systemctl start copt_flserver.service
or

sudo systemctl enable copt_flserver.service
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Restart service

sudo systemctl restart copt_flserver.service

Stop service
sudo systemctl stop copt_flserver.service
or

sudo systemctl disable copt_flserver.service

Verify service is running

sudo systemctl status copt_flserver.service

[Mac0S] To run copt_flserver as a service with launchctrl

Add a plist file
copy copt_flserver.plist to /Library/LaunchAgents as current user
or

copy copt_flserver.plist to /Library/LaunchDaemons with the key 'UserName'

Enable new service
sudo launchctl load -w /Library/LaunchAgents/copt_flserver.plist
or

sudo launchctl load -w /Library/LaunchDaemons/copt_flserver.plist

Stop service
sudo launchctl unload -w /Library/LaunchAgents/copt_flserver.plist
or

sudo launchctl unload -w /Library/LaunchDaemons/copt_flserver.plist

Verify service is running

sudo launchctl list shanshu.copt.flserver

4.4.1 Linux &4

NI PA Linux 245061, R RGRS S s sh RS #5 . $T %0, B AL RSt AR
S rtEAE (DA COPT imfEiRk 55 4347 home H R R eleven BAZNHI) .

cd /home/eleven/copt_remote65/floating

WA B A ST I R SRS BB S copt_flserver.service , NAUTFAR:

[Unit]
Description=COPT Floating Token Server

[Service]
WorkingDirectory=/path/to/service
ExecStart=/path/to/service/copt_flserver

Restart=always
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RestartSec=1

[Installl

WantedBy=multi-user.target

FHRARIB U copt_flserver FI{ER)SLPREEAR, BMZ)5 copt_flserver.service NAR/RUIT

[Unit]

Description=COPT Floating Token Server

[Service]
WorkingDirectory=/home/eleven/copt_remote65/floating
ExecStart=/home/eleven/copt_remoteb5/floating/copt_flserver
Restart=always

RestartSec=1

[Installl
WantedBy=multi-user.target

¥ copt_flserver.service X #l2| /1ib/systemd/system/ JEE R, W :

sudo cp copt_flserver.service /lib/systemd/system/

MRS RGRS, FEEHARGRE ()5S TR EN), mOuT:

sudo systemctl daemon-reload

BB RGNS, U

sudo systemctl start copt_flserver.service

BT Ay R BUE N RGRSS R A EIET T

sudo systemctl status copt_flserver.service

MAZJGRAIT, RS RAURSs 41 R GRS 2 ash:

copt_flserver.service - COPT Floating Token Server
Loaded: loaded (/lib/systemd/system/copt_flserver.service; enabled; vendor preset:
—enabled)
Active: active (running) since Tue 2021-06-29 11:46:10 CST; 3s ago
Main PID: 3054 (copt_flserver)
Tasks: 6 (limit: 4915)
CGroup: /system.slice/copt_flserver.service

3054 /home/eleven/copt_remote65/floating/copt_flserver

eleven-ubuntu systemd[1]: Started COPT Floating Token Server.
eleven-ubuntu COPTCLS[3054]: LWS: 4.1.4-b2011a00, loglevel 1039
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eleven-ubuntu COPTCLS[3054]: NET CLI SRV H1 H2 WS IPv6-absent
eleven-ubuntu COPTCLS[3054]: server started at port 7979

HEHE I B AR R R G ST , WAL fir -

sudo systemctl stop copt_flserver.service

4.4.2 MacOS %4

N PA MacOS REGENBI, i#nilid RGNS Tr sURBIFE s AURSS 45 - FTIF 280, BA AR a2 AR
FPrteskte (LA COPT Jmfefie 95 2%t /Applications B4 Rfil).

cd /Applications/copt_remote65/floating

AL SO S TIT R GRS I BCE SO copt_flserver.plist , WAUITFFR:

<?zml wversion="1.0" encoding="UTF-8"2>
<plist version="1.0">
<dict>
<key>Label</key>
<string>shanshu.copt.flserver</string>
<key>Program</key>
<string>/path/to/service/copt_flserver</string>
<key>RunAtLoad</key>
<true/>
<key>KeepAlive</key>
<true/>
</dict>
</plist>

FHEAREECH copt_flserver FI{EMSLInifte, B L)5 copt_flserver.plist NZ/RUNT:

<?xml version="1.0" encoding="UTF-8"7>
<plist version="1.0">
<dict>
<key>Label</key>
<string>shanshu.copt.flserver</string>
<key>Program</key>
<string>/Applications/copt_remote65/floating/copt_flserver</string>
<key>RunAtLoad</key>
<true/>
<key>KeepAlive</key>
<true/>
</dict>
</plist>

Kf copt_flserver.plist & #lF| /Library/LaunchAgents 2, ardlF:
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sudo cp copt_flserver.plist /Library/LaunchAgents

R RGNS, A h

sudo launchctl load -w /Library/LaunchAgents/copt_flserver.plist

AR iy R IUE N R SS e AEIBAT

sudo launchctl list shanshu.copt.flserver

MAZ GRS, FORFESIRAUR S 41 R G5 B )ash:

{

"LimitLoadToSessionType" = "System";

"Label" = "shanshu.copt.flserver";

"OnDemand" = false;

"LastExitStatus" = 0;

"PID" = 16406;

"Program" = "/Applications/copt_remote65/floating/copt_flserver";
s

A B I A RUIR S A R G R S5, WA AT fin 4

sudo launchctl unload -w /Library/LaunchAgents/copt_flserver.plist

Tl B WA N R — M P A B AR S 3 sh AUk 55 25 R Gk 55, WIFS2EKE UserName RN
F| copt_flserver.plist ', DA UserName 4 eleven Nffil, I¥/IZ )5 copt_flserver.plist WA R
JRUTR:

<?xml version="1.0" encoding="UTF-8"7>
<plist version="1.0">
<dict>
<key>Label</key>
<string>shanshu.copt.flserver</string>
<key>Program</key>
<string>/Applications/copt_remote65/floating/copt_flserver</string>
<key>UserName</key>
<string>eleven</string>
<key>RunAtLoad</key>
<true/>
<key>KeepAlive</key>
<true/>
</dict>
</plist>

REIRIN UserName )51 copt_flserver.plist {4 #l%| /Library/LaunchDaemons 42, a1l
T
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sudo cp copt_flserver.plist /Library/LaunchDaemons

R RGNS, A h

sudo launchctl load -w /Library/LaunchDaemons/copt_flserver.plist

HEHE LI A UGS SR R G ST, WA DATS fir %

sudo launchctl unload -w /Library/LaunchDaemons/copt_flserver.plist
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4 5 7 COPT V5 REIRSS

COPT 15 8HEMR S5 47, COPT Compute Cluster, j&—PHAZHORMEIUER, AVFH i Rk
TEMR S5 i PAT AT AR IR 55 . 1295 SCRFFE Windows, Linux #l MacOS = KFRE Fizf7.

WS COPT IR LRI A A sl , WTAXS A B RCARAS KA ROR IR % Pt (L LA R g5 , A
A P A AR . a2, COPT THEAERE%E P il DAEASHUERR, SRRk,
JEr 8 B AR 55 2 B AR AT oK

AR, MRSS v [ I ARVFRO AR AT 55 B H 2 BRT IR A S5 1o [l 22 5 IR S5 & L iF LR I
ARSI COPT 1AM, M5 BUAEAR 55 s et 1) 41 AR R

5.1 PRSI

COPT VI ARMEMR IS A5 X ML T AT SO copt_cluster o HUSHZh I RE 2B UL R A SRS AL A VF ] 3¢
P, BEBURSS #ia T TR R ECE S cls.ini |, DARFERBAURSS A T AR I, B0 AN, 2R ik
S5 IP FFEEENHE R 20K TP Jui . SRR AV STl copt_licgen THANEM S35
MVFRISEIE, A2 RO 55 A F B A e PR TR AN B0 S5 1 SC o 7 o 37 55 e 55T L

5.1.1 RFKLR

FEGRMER COPT mARIRS 26840, 5T COPT {HEHERIRS SR ife T . H P el &R h i
MR COPT Al 5 s, I EERF 2R MR A BT B e U AR T . R T e
¥, THRIEEARE, BRCRPREORT

% T Windows Jij s

T ZIP AR R B AR H 5%, AR E4EE) C: \Program Files H3%F.
% F Linux J]f

BUPRERAE AR 548 COPT SmAEiR 55 203t , BRTEL i Do AT b fir - 548 -

tar -xzf CardinalOptimizer-Remote-6.5.4-1nx64.tar.gz

fR 45 e 24 i) H 5% #38] copt__remote65 SUPEIE, H AT DAKRFERS S B A SCHHE R X Admin
M P BAER LB E] Jopt HFF, XT4E Admin JI A DU $HOME HSRR . BIFEZS AT id
4 (LA Admin iR fi)

sudo mv copt_remote65 /opt

R, PdTIRar QT2 root AR
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*FT MacOS Jijj
bR AE M g COPT A g5 2, e Lo by AR ik a4 -
tar -xzf CardinalOptimizer-Remote-6.5.4-osx64.tar.gz

FR A5 E 24 1) H 5% R A8 copt_remote65 SUPFJe, PRI LAKFERSSIEIIE B E LA T . X root
M P EAHERERE BN E] /Applications HIRR, XITFE root Al LAKAE $HOME Hg R o BIAEZ S T4
AT ikfir% (PA root JFhfil)

mv copt_remote65 /Applications

QNRAE 225 s (A BEOR AR T 1 BRI A3

"libcopt.dylib" cannot be opened because the developer cannot be verified.

mac0S cannot verify that this app is free from malware.

o BRI B S AR . WA BE URUR , AEZ i EIATUN R v, PASEI Mac0S R T
BHAS PR N2

xattr -d com.apple.quarantine CardinalOptimizer-Remote-6.5.4-osx64.tar.gz
o

xattr -dr com.apple.quarantine /Applications/copt_remote65

5.1.2 ¥ 30

M) ZH COPT mAEMR S )5, T AL B SRR SO FRATIEFEIE IR A0 7] S0/ 1icense.dat
fl license.key JUETE COPT imfER %5 %4542 T W) cluster Hik.

NHVHBEAFR ARG, WLEE copt_licgen THFMVFRSTILEE key SRPIBGF AT SC1F.

R
IR P43k E] 1icense.dat Ml license.key SXPHHA SO, WIJGH B RN T . Wl AR 4N
TR RIS IR, HRS R E L

T Windows Jf j»

FEITIFar 4T TH, 2 cnd o 840 COPT 245 O 2045 4F "C: \Program Files" , {Efy44T
THEOMANTGSE, A COPT fIRS 2 A Rl cluster Hik:

cd "C:\Program Files\copt_remote65\cluster"

A0 Pig ] FRIEfE Bk 7483d££0863f£dae9f££697d3573e8be , KA AL 1] U copt_licgen
1 COPT AR 55 225 Bk A T I tools U, IR AYE A 47 TH B LA T b fir & RIBUZ KL
COPT MyiF v {4 license.dat fil license.key .

..\tools\copt_licgen -key 7483dff0863ffdae9fff697d3573e8bc

%1 Linux fl MacOS Jij )
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fan COPT imAeik 45 24 4E "/Applications" H{F, 7EZumki AL T v if AR S m H 5% (DA
MacOS &%) :

cd /Applications/copt_remote65/cluster

B A PV AT FEUEAE Bk 7483d££0863f fdae9ff£697d3573e8be , NI W] PATE L ikt AT ik iy &KL
¥ COPT HJ4R] 304 license.dat fl license.key

../tools/copt_licgen -key 7483dff0863ffdae9fff697d3573e8bc

Fenlds, WARMPARAE COPT mAefi 55 22 AR T cluster S TFRECERYVFAISCMF, BBCR
license.dat Fll license.key Wi/MVFR[SCIFRE RILEAZRT . W FEIRFXPIASCIFILE] cluster H g
T, WA AR A R EIX PR SO (PA MacOS REEHHI) .

mv license.* /Application/copt_remote65/cluster

5.1.3 BEEXH

COPT V1AM M 55 A B EL SO cls.ind , AN RFR,

[Main]

Port = 7878

# Number of total tokens, what copt jobs can run simutaneously up to.
NumToken = 3

# Password is case-sensttive and default is emipy;

# It applies to both copt clients and cluster nodes.

PassWd =

# Data folder of cluster relative to its binary folder,

# where multiple versions of copt libraries and related licenses reside.

DataFolder = ./data

[ssL]

# Needed <f connecting using SSL/TLS
CaFile =

CertFile =

CertkeyFile =

[Licensing]

# If empty or default license name, it <s from binary folder;
# To get license files from cwd, add prefiz "./";

# Full path <s supported as well.

LicenseFile = license.dat

PubkeyFile = license.key

[Cluster]

# Host mame and port of parent node in cluster.

# Default is empty, meaning mot connecting to other mode.
Parent =

PPort = 7878

(BT
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G AN

[Filter]

# default policy O indicates accepting all connections, except for ones in blacklist
# otherwise, denying all connections except for ones in whitelist

DefaultPolicy = 0O

UseBlackList = true

UseWhiteList = true

FilterListFile = clsfilters.ini

XL, BB SO AT AR B AR AR O e e 1, R i e MR A R IR AR A R gg . T
PAiiid NumToken = 3 SRuLE COPT 1AM S5 4% [ I AR VPR IAAT S5 B0 H , X ANEH W] AR AR 55
IR RS T AT DA Passwd SRISUE, BRINEZS, MIFORE FMIERATEBUERW . HE
IR AU N SSL sy, MR RAE S RSA UEAS R A E IR A A

COPT I LRI 55 4% W ABUSC 2 2N A ) COPT Kffgs, HA7 COPT AILHCHIE A 2t
e M55 v 204 fK) COPT SRGAFITAEHARI i DataFolder B . COPT AR EAR S ke 1 HHZSS
GEFPIRA IR COPT KA, Il AS IE R BCE 5 WA A R A

Hoan, AR 55 g im LS A SN v6.5.4 i) COPT Kfies, iBMZAE AN v4.0.7 () COPT
SRfpgy, HFEZEE COPT v4.0.7 () C ByEF, 3| DataFolder [1F H k. /data/copt/4.0.7/8w] . ¥
Hik et AT EHF RS 45 B4k, DA Linux P& 801, 2N COPT v4.0.7 HyZ% H %
$COPT_HOME/1ib/ & | libcopt.so F|EERIR S #2700 T H 5¢. /data/copt /4.0.7/ .

{ERERRR, WERAERE IR S5 A AN 2 v6.5.4, (E P AH 2R TR COPT KA, e COPT v7.0.0
Rfgs, RGN, XEHE, BTHER COPT v7.0.0 i) C BEIEHIA. /data/copt /7.0.0/, BTFHE
Xt L PR BEAILAR A SO A fENZ COPT v7.0.0 SR, B ARSIy v7.0.0 AYBAALAUC 2] 1 H
K. /data/copt/7.0.0/ . MERURAZHCR MRS A TR, Lidf e en )y AT AW AT, I
BT RIERENR 5 8 B B WA A AT LA

PATT /Rl Linux ZRG0H SRR S5 47 00 200 H SR 5, RBESCRF = A U4 COPT R, BUAK)
v6.5.4, [HIRA v4.0.7, FIFHA v7.0.0,

~/copt_remote65/cluster
cls.ini
copt_cluster
license.dat -> cluster license v6.5.4

|
|
|
| license.key
|
|

data
| _ copt

|_ 4.0.7
libcopt.so

|_ 6.5.4
libcopt.so

|_7.0.0
libcopt.so

license.dat -> license v7.0.0
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license.key

FE 1Al Licensing #RJy, BCE SCIFRR BESE PO BRI AR . il EHEREIIA R, 2shali 2 BOA
AR 24 3% COPT T EAERER 55 # M T PAT SCPFRTE H 3% R SRRy «

QR P4 AT H & N R BRI G 48, H HP U AE Y H &R, i Bk LicenseFile = ./
license.dat fll PubkeyFile = ./license.key , "JPAIE COPT i[E MRS #M S HTH AL
BEER

FATHEAZBOR AR E SLVF% )l 1 BR5E7 BE COPT_LICENSE DIR BB FTTER kA2, TR TS
Fho T F A AR S o FERXFEOLT, T EBMIC E S N se B PR AL A2, COPT T HAERER
55 A RE LIRS AL 5 1 2R -

1E Cluster #RJy, JHF AT DABCE HERZIACT A (TP Flsy 1), AR 55 4 T DA 1 XA B E R A F S2H7
MTTERISERE P 25

BJrisg Filter ii07), DefaultPolicy BRINCN 0, FORER THEMA BELAGHI 7, HARYY VR B A%
BUIRSs % 2, B TAEA A B, HAR S s 3y Joy R e B A AU 55 % - UseBlackList 2y True
PRI R4 B, UseWhiteList 24 True FUR 4 #1513, FilterListFile F/RiEH54%
WIBACE A N clsfilters.ini o HARAZSBIANT :

[BlackList]

# 127.0.%.% + user@machinex*

[WhiteList]
# 127.0.1.2/16 - user@machine*

[ToolList]
# only tool client at server side can access by default

127.0.0.1/32

BlackList Al WhiteList /s nl AR S B4 DAL 44 B AL . RO 2002 A TP ik 3k, XL
IP W] DAJH @ AT UL, Bl [ 80 5. 4, TP st JS i i ol A3 (+) s i (-) e 4
LG EV a8 o HP P44 user j238 username , MacOS/Linux Z4; H] F/ 7] DAY 4 i1 1 Ay whoami
KA P44 machine /23F hostname , MacOS/Linux Z %5 '] PATE L il id iy 4 hostname ¥
#rif. ToolList @ LR HEMUIERG, WA IP Ml Fos v tm B ylgsvin .. FEEnE,
BC'E SO clsfilters.ini B2 )5, W ResetFilters fiy4-HE 24 i ()M DU e oAy ok i e SOy L
AUREI . AT WriteFilters fir4-fI8 24 Wil AN D0 H )5 DR C B S0k

5.1.4 fEMRRH

U015 I PR SR R B2 B SCRY 2 S A SRR IR 45 2% nT AT SCHTEER H SR R, BE 8 COPT TR 4ERER &5
#%, HFE Windows [ip 2478 # Linux Al MacOS [ Zim i A T ik 4

copt_cluster

AR AR, AR RS RIS A, RS0 5 & MRV B P B . AR PR ATAT Q
, TERRE AR 55 A% & KR H

> copt_cluster
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[ Info] start COPT Compute Cluster, v6.5.4 20230322
[ Info]l [NODE] node has been initialized
[ Infol server started at port 7878

WERA SRR BSOS UEA T, S IR AR S5 dr e i, U R] R BRAN R e i

> copt_cluster
[ Info] start COPT Compute Cluster, v6.5.4 20230322
[Error] Invalid signature in public key file

[Error] Fail to verify local license

A

> copt_cluster
[ Info] start COPT Compute Cluster, v6.5.4 20230322
[Error] Error to connect license server

[Error] Fail to verify cluster license by server

5.2 B im{E R

COPT HHAER% i il AJe COPT i A7 8 B A, s 3% Al A2 EoR s sh &R 5=, 1
41 COPT Python # H . WIRZ P EAEMT BBV, ASALHEVFAZE— R s a0 pra i
I COPT B s ul A i SRR 55 45 K B A ST AZ BOR I3 -

5.2.1 RRFEE
HIEH P B RT AR i IE SRR . PRI I 2% o T 5 HOR R 35 i8¢ COPT

B, PR AR AN A4 T SO (H R AR COPT 1 AR P i B B SCF client . ind,
R RTR

Cluster = 192.168.1.11
Port = 7878
QueueTime = 600

Passwd =

FIRECE SRR R Pk a2 192.168.1.11:7878 EHE, HAHEPA R} 2 20 600 0. % HL,
. Cluster NS, BRIAHEH localhost . QueueTime By # WaitTime Z3HRNIANE 0, BEIUNREERE
JIR 554511 Token #(H CA#OE WA SFRE, HEMIRIBH . Port WURASHY, WBNEIAR 7878, (HIE
B ORI AR TR I 554 B C S SO BRI 1 — 30 YRR P B SO o i) SRR R A XAy KN

] COPT THEARREMR ST OIS 2 %0 0 1 S A Y R LB SCAR SCMF client.ini , TAZARHIVFRT SC
o (RIS HRASHVE A U R AR — R, & i YT H 5%, #4548 & 5% COPT_LICENSE DIR FiI%
Pl AT SO TE H 5%, IRIRE R 2B A RIS S E S client. ind o FTDA, QISRJH FAHAE
M COPT MRS, LMtk COPT & P imfsoik B R BL s SC/F, A RAHSAGAAT (R
AW o e, MACEERSEH R NA TAMYFT, IBAM S ATESRTH R OR[F T H %)
&, BALRCESUME client. ini RALSe AR 177
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MR A BOR s sh A3, i COPT Python %10, fE#EFE]E COPT {iAbsKErEEmT,
SIS SO client . ind PR, MAEREIRISAHIRBORMEM ST . iXHL, &4 COPT KFMEEIN R T
TN AR 55 2R 0 TERE I 5 > Token, BHLE G RE COPT SRAFMBENI LT, LA
FEIL A Y Token,

5.2.2 fEHRHI

B P4 Bl H SR N A TR AL E SO client.ini  ([FIHEA AR SCME), FHIASE HX Ay
247 LH copt_cmd M, EURUME. SEMIRSAIER:. B, £ Windows iy 4TE(# Linux
A MacOS B2 umH i A T ikt s :

copt_cmd

RIS, WFORE P R B RRSS d, nT DAEAHLE, SRS R A

> copt_cmd
Cardinal Optimizer v6.5.4. Build date Mar 22 2023
Copyright Cardinal Operations 2023. All Rights Reserved

[ Info] initialize cluster client with ./client.ini

[ Info] wait for server in O / 39 secs
[ Info] connecting to cluster server 192.168.1.11:7878
COPT>

AHEE AT, WEORE PR PRI S 48, (Hl T Token XUHAMR, FHEHNFFr.

> copt_cmd
Cardinal Optimizer v6.5.4. Build date Mar 22 2023
Copyright Cardinal Operations 2023. All Rights Reserved

[ Info] initialize cluster client with ./client.ini

[ Info] wait for server in 0 / 39 secs

[ Info] connecting to cluster server 192.168.1.11:7878

[ Warn] wait in queue of size 5

[ Info] wait for license in 2 / 39 secs
[ Info] wait for licemnse in 4 / 39 secs
[ Info] wait for license in 6 / 39 secs
[ Info] wait for license in 8 / 39 secs
[ Info] wait for license in 10 / 39 secs
[ Info] wait for licemse in 20 / 39 secs
[ Info] wait for license in 30 / 39 secs

[Error] timeout at waiting for server approval

[Error] Fail to initialize copt command-line tool
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AT, WBORE PRI SRR AS  (HA PR HR RS . R o S RV [ B

B,

> copt_cmd
Cardinal Optimizer v6.5.4. Build date Mar 22 2023
Copyright Cardinal Operations 2023. All Rights Reserved

[ Info] initialize cluster client with ./client.ini

[ Info] wait for server in O / 9 secs
[ Info] connecting to cluster server 192.168.1.11:7878
[ Warn] server error: "no more token available", code =

[Error] Fail to initialize copt command-line tool
FoORRE AR, WFORE P IR AR A O, EIN IR .

> copt_cmd
Cardinal Optimizer v6.5.4. Build date Mar 22 2023
Copyright Cardinal Operations 2023. All Rights Reserved

[ Info] initialize cluster client with ./client.ini

[ Info] wait for server in O / 39 secs

[ Info] connecting to cluster server 192.168.1.11:7878
[ Info] wait for license in 2 / 39 secs

[ Info] wait for license in 4 / 39 secs

[ Info] wait for license in 6 / 39 secs

[ Info] wait for license in 8 / 39 secs

[ Info] wait for license in 10 / 39 secs

[ Info] wait for license in 20 / 39 secs

[ Info] wait for license in 30 / 39 secs

[Error] timeout at waiting for server approval

[Error] Fail to initialize copt command-line tool

5.3 FHRFS[/EEITR

129

COPT HHAERENSS f [l A T — X 55 2 i BEATAE B TH: copt_clstool , MIRAFHRM S

arECEE R, T HAATELE U IIRE.
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5.3.1 THi%B

1E Windows BJfir 44 7E# Linux Fl MacOS By &g A ik 4

> copt_clstool

Ui i U

> copt_clstool

COPT Cluster Managing Tool

copt_clstool [-s server ip] [-p port] [-x passwd] command <param>

commands are: addblackrule <127.0.0.1/20[-user@machine]>

addwhiterule <127.0.*.*[+user@machine]>
getfilters

getinfo

getnodes

reload

resetfilters

setparent <xxx:7878>
setpasswd <xxx>
settoken <num>
toggleblackrule <n-th>
togglewhiterule <n-th>

writefilters

F @A T HAFAS B 1l -s A1 -p RBCE HARMRSS 4300 1P HuhbAsg . WRAS, )
RN AHOAR 55 45 Rl 1) 7878 WSRAR IS dr i T AR H Y, IATHF M —x ARBE 5 A fE Nl

HER.

XA T AR a4

AddBlackRule: ¥Shi—HRIE| A4 B HUN A% R DA TP bk Fsk, X HL TP w] DA 8 Fo 4
VOl , s e gy . Aoh, 1P #ihtjSmd nl AadE (+) sBEHER (<) Al P ama e
LA 4

AddWhiteRule: ¥SHI—PHLNE] 44 B H, 45 BALN A =0R1 BR 44 B —FE

GetFilters: FRHCYRIFTAAM, WIFRAR, AZRALXT TR S RNETEA TS,
JA kA M4 ToggleBlackRule #1 ToggleWhiteRule IS4,

GetInfo: FRIURFFARHIEAMR, tIh Token HHXMLELL, HHEIE, PANSH COPT Jit
LR

GetNodes: ZRHUIRSF et MAEMETY SIIERE R, BT RT3 1.

Reload: BANHHTYHIMRIT A IR T i G 0L A2 5L B A — SOy ERr, T3
PR — 2

ResetFilters: %4 0 BB Ay v fic B SO FEL G A0
SetParent: S M HIIRSS 2R A0 ST T ERE . VRIRE X 2% S M4 IRt S5 R R AT 25 ) &%
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o SetPasswd: B2 Bl Rk 5585 A TE R o

o SetToken: ZAH UMt S5#11 Token L.

« ToggleBlackRule: J{IFE# 4R L —Jk A AN, MM GetFilters FREUMIFHI AN SHL.
« ToggleWhiteRule: WG EEEE (L —A T4 FHN, M GetFilters SKMIFHSENSHL.
o WriteFilters: fU547i Ay AL I Hh 21 id 8T B S0k .

5.3.2 fEHRH

RS9 TS 35 192,168,111 fEA L

> copt_clstool -s 192.168.1.11 GetInfo

[ Info] COPT Cluster Managing Tool, COPT v6.5.4 20230322
[ Info] connecting to 192.168.1.11:7878
[ Info] [command] wait for connecting to cluster
[ Info] [cluster] general info
# of available tokens is 3 / 3, queue size is 0
# of active clients is 0
# of installed COPT versions is 1

COPT v6.5.4

N ar S T AR A 192.168.1.11 YRBEIERE S

> copt_clstool -s 192.168.1.11 GetNodes

Info] COPT Cluster Managing Tool, COPT v6.5.4 20230322
Info] connecting to 192.168.1.11:7878

Info] [command] wait for comnnecting to cluster

/M /e

Info] [cluster] node info

[Parent] (null):7878 (Lost)

[Child] Node_192.168.1.12:7878_N0001, v2.0=3
Total num of child nodes is 1

N AR 5548 A 192.168.1.11 ) Token % H AJFCKRT 3, FELAB N H AT 0.

> copt_clstool -s 192.168.1.11 SetToken 0

[ Info]l COPT Cluster Managing Tool, COPT v6.5.4 20230322
[ Info] connecting to 192.168.1.11:7878
[ Info] [command] wait for connecting to cluster

[ Info]l [cluster] total token was 3 and now set to O

RIS T RS A 192.168.1.11 BT I REMN, WEERA R, B4 BRAL T TRAH .

> copt_clstool -s 192.168.1.11 GetFilters

[ Info] COPT Cluster Managing Tool, COPT v6.5.4 20230322
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[ Info] connecting to 192.168.1.11:7979

[ Info] [command] wait for connecting to cluster
[ Info] [cluster] filters info

[BlackList]

[WhiteList]

[ToolList]
[1] 127.0.0.1

R AA-E05 TH0 TP Hibikh 192.168.3.133 J P AS) B4

> copt_clstool -s 192.168.1.11 AddBlackRule 192.168.3.133

[ Info] COPT Cluster Managing Tool, COPT v6.5.4 20230322
[ Info] connecting to 192.168.1.11:7979
[ Info] [command] wait for connecting to cluster

[ Info] [cluster] server added new black rule (succeeded)

> copt_clstool -s 192.168.1.11 GetFilters

[ Info] COPT Cluster Managing Tool, COPT v6.5.4 20230322
[ Info] connecting to 192.168.1.11:7979
[ Info] [command] wait for connecting to cluster
[ Info]l [cluster] filters info
[BlackList]
[1] 192.168.3.133

[WhiteList]

[ToolList]
[1] 127.0.0.1
R Gy T U R 4% BRI, HE 192.168.3.133 M R4S B At

> copt_clstool -s 192.168.1.11 ToggleBlackRule 1

[ Info] COPT Cluster Managing Tool, COPT v6.5.4 20230322
[ Info] connecting to 192.168.1.11:7979
[ Info] [command] wait for connecting to cluster

[ Info]l [cluster] server toggle black rule [1] (succeeded)

AR
°

B GetFilters WIAFEIAAR S5 AR AL UE M, AIDAE B C & %L T AL
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5.4 [RFZFHXE3N

ARG S5 1)l R AR IR 5 4%, L& SCPFPA copt_cluster.service Afil, Al A F cluster 3L
I ) readme. txt KFHATHCE FHEAE . readme. txt PEARUT, 43517 T Linux fl MacOS R&4;
I ERE

[Linux] To run copt_cluster as a service with systemd

Add a systemd file
copy copt_cluster.service to /lib/systemd/system/

sudo systemctl daemon-reload

Enable new service
sudo systemctl start copt_cluster.service
or

sudo systemctl enable copt_cluster.service

Restart service

sudo systemctl restart copt_cluster.service

Stop service
sudo systemctl stop copt_cluster.service
or

sudo systemctl disable copt_cluster.service

Verify service is running

sudo systemctl status copt_cluster.service

[Mac0S] To run copt_cluster as a service with launchctrl

Add a plist file
copy copt_cluster.plist to /Library/LaunchAgents as current user
or

copy copt_cluster.plist to /Library/LaunchDaemons with the key 'UserName'

Enable new service
sudo launchctl load -w /Library/LaunchAgents/copt_cluster.plist
or

sudo launchctl load -w /Library/LaunchDaemons/copt_cluster.plist

Stop service
sudo launchctl unload -w /Library/LaunchAgents/copt_cluster.plist
or

sudo launchctl unload -w /Library/LaunchDaemons/copt_cluster.plist

Verify service is running

sudo launchctl list shanshu.copt.cluster
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5.4.1 Linux &%

NIHPA Linux RGENBI, sl RGNS I RS RIS 5. ITIT &S0, WA LAT v & BEASEHER
S5 Peptie (LA COPT JmAER 55 %2 AE home H % R eleven B AMHI).

cd /home/eleven/copt_remote65/cluster

AT SO S HT I R GRS B E S copt _cluster.service , WAUITHR:

[Unit]

Description=COPT Cluster Server

[Service]
WorkingDirectory=/path/to/service
ExecStart=/path/to/service/copt_cluster
Restart=always

RestartSec=1

[Installl
WantedBy=multi-user.target

FHRARIB N copt_cluster ITEMYSEPRitis, B Z)5 copt_cluster.service NAR/RUIT:

[Unit]

Description=COPT Cluster Server

[Service]
WorkingDirectory=/home/eleven/copt_remote65/cluster
ExecStart=/home/eleven/copt_remote65/cluster/copt_cluster
Restart=always

RestartSec=1

[Installl
WantedBy=multi-user.target

K copt_cluster.service & #lF| /1ib/systemd/system/ T, iR :

sudo cp copt_cluster.service /lib/systemd/system/

WVJHE RGN S5, FEEHAGRE (ZETEEINTCRHFER), mouh:

sudo systemctl daemon-reload

JEBI ARG SS, U

sudo systemctl start copt_cluster.service

BAUNR 2 R BUE N RIS e BAEIB T
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sudo systemctl status copt_cluster.service

MAZIRRRITY, RS a 2GRS a8

copt_cluster.service - COPT Cluster Server

Loaded: loaded (/lib/systemd/system/copt_cluster.service; enabled; vendor preset:

—,enabled)

Active: active (running) since Sat 2021-08-28 11:46:10 CST; 3s ago

Main PID: 3054 (copt_cluster)

Tasks: 6 (limit: 4915)

CGroup: /system.slice/copt_cluster.service

3054 /home/eleven/copt_remote65/cluster/copt_cluster

eleven-ubuntu systemd[1]: Started COPT Cluster Server.

eleven-ubuntu
eleven-ubuntu
eleven-ubuntu
eleven-ubuntu
eleven-ubuntu

eleven-ubuntu

COPTCLS [3054] :
COPTCLS [3054] :
COPTCLS [3054] :
COPTCLS [3054] :
COPTCLS [3054] :
COPTCLS [3054] :

LWS: 4.1.4-b2011a00, loglevel 1039
NET CLI SRV H1 H2 WS IPv6-absent
server started at port 7878

LWS: 4.1.4-b2011a00, loglevel 1039
NET CLI SRV H1 H2 WS IPv6-absent
[NODE] node has been initialized

B IR AR R G R Ss , WAL dir -

sudo systemctl stop copt_cluster.service

5.4.2 MacOS &%

T PA MacOS RGENBI, #ilid RGN S5 I 2R SRR 55 & o 10T %0, S ADAT i & BEASERER
S5 Pessie (LA COPT mREAR 55 %% AE "/ Applications" FEIZAMHI).

cd /Applications/copt_remote65/cluster

AT SO ST IF R GRS WL B SCF copt _cluster.plist , WAUITFIR:

<?rxml verstion="1.0" encoding="UTF-8"2>

<plist version="1.0">

<dict>

<key>Label</key>

<string>shanshu.copt.cluster</string>

<key>Program</key>

<string>/path/to/service/copt_cluster</string>
<key>RunAtLoad</key>

<true/>

<key>KeepAlive</key>

<true/>

</dict>
</plist>
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FHERB YN copt_cluster T{EMSEIRIKIE, B2 5 copt_cluster.plist AR RUITF:

<?7xml version="1.0" encoding="UTF-8"7>
<plist version="1.0">
<dict>
<key>Label</key>
<string>shanshu.copt.cluster</string>
<key>Program</key>
<string>/Applications/copt_remote65/cluster/copt_cluster</string>
<key>RunAtLoad</key>
<true/>
<key>KeepAlive</key>
<true/>
</dict>
</plist>

¥ copt_cluster.plist {45 #lF| /Library/LaunchAgents J42 T, a0 :

sudo cp copt_cluster.plist /Library/LaunchAgents

BB RGNS, U

sudo launchctl load -w /Library/LaunchAgents/copt_cluster.plist

Hr AT F I F RGNS SR BT

sudo launchctl list shanshu.copt.cluster

MAZIRRRIT, FonElRss 4 2GR 28l

{

"LimitLoadToSessionType" = "System";

"Label" = "shanshu.copt.cluster";

"OnDemand" = false;

"LastExitStatus" = 0;

"PID" = 16406;

"Program" = "/Applications/copt_remote65/cluster/copt_cluster";
+

HEAE LRSS A RGNS, WA AT i

sudo launchctl unload -w /Library/LaunchAgents/copt_cluster.plist

Tiae e 2o AR WA TR — P A B BUR S sh S Ik 55 25 R Gk 55, WIFRENRF UserName ¥S/NZE|
copt_cluster.plist W', DA UserName *}j eleven Nfil, ¥RINZ )5 copt_cluster.plist NAR/RIUIT:

<?7xml version="1.0" encoding="UTF-8"7>
<plist version="1.0">
<dict>

<key>Label</key>
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<string>shanshu.copt.cluster</string>
<key>Program</key>
<string>/Applications/copt_remote65/cluster/copt_cluster</string>
<key>UserName</key>
<string>eleven</string>
<key>RunAtLoad</key>
<true/>
<key>KeepAlive</key>
<true/>
</dict>
</plist>

KEIRIN UserName S5 copt_cluster.plist 4% #i|%| /Library/LaunchDaemons 42T, Ay :

sudo cp copt_cluster.plist /Library/LaunchDaemons

JRBI RGNS, AU

sudo launchctl load -w /Library/LaunchDaemons/copt_cluster.plist

AR IR IR S A R G SS . WA DA T a4 :

sudo launchctl unload -w /Library/LaunchDaemons/copt_cluster.plist
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6.1 C 0
AEE I I R ER AR R W G AZECR RS C 200, REsKgm ) Eiges e AL 6.1 fos:
R
120+ 1.8y + 2.1z
Z0E
1.5z + 1.2y + 1.82 < 2.6
0.8z + 0.6y + 0.9z > 1.2 (6.1)
A
01<z<06
02<y<15
03<2<28

6.1.1 FRBIRRHT
BEFAZBORRERAG C B SRARS 53T Lok I (RIS L AR5 6.1 -

fLi% 6.1: 1p_exl.c

/*
* This file is part of the Cardinal Optimizer, all rights reserved.

*/

// The problem to solve:

/7

// Mazimize:

/7 1.2z + 1.8y + 2.1z

/7

// Subject to:

/7 1.5z + 1.2y + 1.8z <=2.6
// 0.8z + 0.6y + 0.9 2> 1.2
//

// uwhere:

// 0.1 <=z <=0.6

(BT

63




20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

36

37

38

39

40

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

60

61

HECKMERRFFH, BRE 6.5.7

G AN

/7’ 0.2 <=y <=1.5
/7 0.3 <=2z <= 2.8

#include "copt.h"

#include <stdio.h>

#include <stdlib.h>

int main(int argc, char* argv[])
{

int errcode = 0;

copt_env* env = NULL;

copt_prob* prob = NULL;

// Create COPT environment
errcode = COPT_CreateEnv(&env);
if (errcode)

goto COPT_EXIT;

// Create COPT problem
errcode = COPT_CreateProb(env, &prob);
if (errcode)

goto COPT_EXIT;

// Add wariables

//

// obj: 1.2 CO + 1.8 C1 + 2.1 C2
//

//  war:

// 0.1 <= C0 <= 0.6

// 0.2 <=2C1<=1.5

/7 0.3 <= C2 <= 2.8

//

int ncol = 3;

double colcost[] = {1.2, 1.8, 2.1};
double collb[] = {0.1, 0.2, 0.3};
double colub[] {0.6, 1.5, 1.8%};

errcode = COPT_AddCols(prob, ncol, colcost, NULL, NULL, NULL, NULL, NULL, collb, colub,,
< NULL) ;
if (errcode)

goto COPT_EXIT;

// Add constraints
//
// r0: 1.5 C0 + 1.2 C1 + 1.8 C2 <=2.6
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//  rl: 0.8 CO + 0.6 C1 + 0.9 C2>= 1.2

/7

int nrow = 2;

int rowbeg[l = {0, 3};

int rowent[] = {3, 3};

int rowind[] = {0, 1, 2, 0, 1, 2};

double rowelem[] = {1.5, 1.2, 1.8, 0.8, 0.6, 0.9};
char rowsen[] = {COPT_LESS_EQUAL, COPT_GREATER_EQUAL};
double rowrhs[] = {2.6, 1.2};

errcode = COPT_AddRows(prob, nrow, rowbeg, rowcnt, rowind, rowelem, rowsen, rowrhs, NULL,
NULL) ;
if (errcode)

goto COPT_EXIT;

// Set parameters and attributes
errcode = COPT_SetDblParam(prob, COPT_DBLPARAM_TIMELIMIT, 10);
if (errcode)
goto COPT_EXIT;
errcode = COPT_SetObjSense(prob, COPT_MAXIMIZE);
if (errcode)

goto COPT_EXIT;

// Solve problem
errcode = COPT_SolveLp(prob);
if (errcode)

goto COPT_EXIT;

// Analyze solution

int lpstat = COPT_LPSTATUS_UNSTARTED;
double lpobjval;

double* lpsol = NULL;

int* colstat = NULL;

errcode = COPT_GetIntAttr(prob, COPT_INTATTR_LPSTATUS, &lpstat);
if (errcode)

goto COPT_EXIT;

if (lpstat == COPT_LPSTATUS_OPTIMAL)
{
lpsol = (double*)malloc(ncol * sizeof(double));

colstat = (int*)malloc(ncol * sizeof(int));

errcode = COPT_GetLpSolution(prob, lpsol, NULL, NULL, NULL);
if (errcode)

goto COPT_EXIT;
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(B L)
errcode = COPT_GetBasis(prob, colstat, NULL);
if (errcode)
goto COPT_EXIT;
errcode = COPT_GetDblAttr(prob, COPT_DBLATTR_LPOBJVAL, &lpobjval);
if (errcode)
goto COPT_EXIT;
printf("\nObjective value: 7%.6f\n", lpobjval);
printf("Variable solution: \n");
for (int i = 0; i < ncol; ++i)
printf(" x[/d] = %.6f\n", i, 1lpsol[il);
printf("Variable basis status: \n");
for (int i = 0; i < ncol; ++i)
printf(" x[%d]: %d\n", i, colstat[i]);
free(lpsol);
free(colstat);
}
// Write problem, solution and modified parameters to files
errcode = COPT_WriteMps(prob, "lp_exl.mps");
if (errcode)
goto COPT_EXIT;
errcode = COPT_WriteBasis(prob, "lp_exl.bas");
if (errcode)
goto COPT_EXIT;
errcode = COPT_WriteSol(prob, "lp_exl.sol");
if (errcode)
goto COPT_EXIT;
errcode = COPT_WriteParam(prob, "lp_exl.par");
if (errcode)
goto COPT_EXIT;
// Error handling
COPT_EXIT:
if (errcode)
{
char errmsg[COPT_BUFFSIZE];
COPT_GetRetcodeMsg(errcode, errmsg, COPT_BUFFSIZE);
printf ("ERROR 7d: %s\n", errcode, errmsg);
return O;
}
&)
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// Delete problem and environment

COPT_DeleteProb(&prob) ;

COPT_DeleteEnv (&env) ;

return O;

}

HRARFA RT3 BRUFRR A S o R, FRANfd C 5 D BTSN &R ¢ APT 4%
FA

BIERIAE

XMTFALRSRIAL S5, MEORIEGZOR SRR, il i A A 1 [l (BT PR 2 5 B i

errcode = COPT_CreateEnv(&env);
if (errcode)

goto COPT_EXIT;

REMEE 0, Bk B EHRAL P BT R R R A RS ARG R, SRER IR

B3 i) =R

QARG PRI, AP EROR AR A R, APREE S, AR
FAWT R 75 A -

// Create COPT problem
errcode = COPT_CreateProb(env, &prob);
if (errcode)

goto COPT_EXIT;

REEAR O, WIBbFE =4 iRAN B BRI SUBAR R AR U5 MR IR (G B, RSB AR .

RNTE

XA f@@*aﬁﬁﬁﬂﬁT%/%EB%@@*%%ﬁ\ﬁ%i?ﬁ%ﬁﬁoﬁT$ﬁﬁ
AR, G TR AU ) R AL

// Add wariables

//

// obj: 1.2 CO + 1.8 C1 + 2.1 C2
//

// war:

// 0.1 <=C0 <= 0.6

/7 0.2 <=C1 <=1.5

(BT
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// 0.3 <= C2 <= 2.8

/7

int ncol = 3;

double colcost[] = {1.2, 1.8, 2.1};
double collb[] {0.1, 0.2, 0.3};
double colub[] = {0.6, 1.5, 1.8};

errcode = COPT_AddCols(prob, ncol, colcost, NULL, NULL, NULL, NULL, NULL, collb, colub,
—NULL) ;
if (errcode)

goto COPT_EXIT;

ZH neol H5E T HFRIAASEIEH N 3, ZH colcost. collb Ml colub 7 B T FHFUS AL AL H AR
PRECHA AR, EFAMEE . X% COPT_AddCols HYHESHN: AFHZEA , ATH A PRIy A NULL
FORBA S B HAS B A AR SRS B BBl X T 2R A M R AU S50, 1% A NULL R H 7
JREE T R B0/ AT

Hefoid, FaREMEAR 0, WBkEE 2 A B BT SRS I AR R AU RIS R (5 5., RIS IBHARR

Py EIE

AMAE RSN )G, HE— U T2 B AR R T AR R R G, HACE ST

// Add constraints

//

// r0: 1.5C0 + 1.2Cl + 1.8 C2<=2.6
// ri: 0.8 CO + 0.6 C1l + 0.9 C2>=1.2
//

int nrow = 2;

{0, 3};

{3, 3};

int rowind[] = {0, 1, 2, 0, 1, 2};

double rowelem[] = {1.5, 1.2, 1.8, 0.8, 0.6, 0.9};
char rowsen[] = {COPT_LESS_EQUAL, COPT_GREATER_EQUAL};
double rowrhs[] = {2.6, 1.2};

int rowbegl]

int rowcnt[]

errcode = COPT_AddRows(prob, nrow, rowbeg, rowcnt, rowind, rowelem, rowsen, rowrhs, NULL,
< NULL) ;
if (errcode)

goto COPT_EXIT;

ZH nrow I8 T HAIEIAREH N 2, 248 rowbeg. rowcnt. rowind Fll rowelem 4} H|F/RPA CSR
IR AR RO B . S48 rowsen FIRAWMN 0], S50 rowrhs FIRAR B4 bm i .
X} %L COPT_AddRows H1[)H B S 43914 A NULL.

[FIRE, FRBES 0, Wk B AR D BT AT R SeAb 1.
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RESHREM

JH AT DATE SR PRI A i B8 SR A S R TP U S TR P, AN B ESR AR () BRI S 10 B, L ) ROK gy Tl
iRk, AT :

// Set parameters and attributes
errcode = COPT_SetDblParam(prob, COPT_DBLPARAM_TIMELIMIT, 10);
if (errcode)
goto COPT_EXIT;
errcode = COPT_SetObjSense(prob, COPT_MAXIMIZE);
if (errcode)
goto COPT_EXIT;

ARCERM, WEREIAE O {5, FFBEEE R P PRV T FE S AL B

3R A e

YISO R A BRI e UG, IR it R ORI AL -

// Solve problem
errcode = COPT_SolveLp(prob);
if (errcode)

goto COPT_EXIT;

ARIEAE 0, Bk 2 HHR A B AL BRVEAT IR S AL B

SHER

RIFSEMUG, ERBUTEDRIRRE, SR B T i, WBE— R R B A58 A I
(EMHEREFER, RS

// Analyze solution

int lpstat = COPT_LPSTATUS_UNSTARTED;
double lpobjval;

double* lpsol = NULL;

int* colstat = NULL;

errcode = COPT_GetIntAttr(prob, COPT_INTATTR_LPSTATUS, &lpstat);
if (errcode)
goto COPT_EXIT;

if (lpstat == COPT_LPSTATUS_OPTIMAL)

{
lpsol = (double*)malloc(ncol * sizeof(double));

colstat = (int*)malloc(ncol * sizeof(int));

errcode = COPT_GetLpSolution(prob, lpsol, NULL, NULL, NULL);
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if (errcode)

goto COPT_EXIT;

errcode = COPT_GetBasis(prob, colstat, NULL);
if (errcode)

goto COPT_EXIT;

errcode = COPT_GetDblAttr(prob, COPT_DBLATTR_LPOBJVAL, &lpobjval);
if (errcode)

goto COPT_EXIT;

printf("\nObjective value: 7%.6f\n", lpobjval);

printf("Variable solution: \n");
for (int i = 0; i < ncol; ++i)

printf(" x[/d] = %.6f\n", i, 1lpsol[il);

printf("Variable basis status: \n");
for (int i = 0; i < ncol; ++i)

printf (" x[%d]: %d\n", i, colstatl[il);

free(lpsol);

free(colstat);

B 5ER L 5 th

JH AT RAKE 24 1 SR AR 1) R ORAF AR TR MIPS BEZ SO, DA R i R A8 J 5 2R S0 BRIRAS A5 B S
BT SR, AR SEET

// Write problem, solution and modified parameters to files
errcode = COPT_WriteMps(prob, "lp_exl.mps");
if (errcode)

goto COPT_EXIT;
errcode = COPT_WriteBasis(prob, "lp_exl.bas");
if (errcode)

goto COPT_EXIT;
errcode = COPT_WriteSol(prob, "lp_exl.sol");
if (errcode)

goto COPT_EXIT;
errcode = COPT_WriteParam(prob, "lp_exl.par");
if (errcode)

goto COPT_EXIT;
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Hix

AEP N C O fd AR mEAE 0, WIBkEE 22008, fihEiRA S SR ER

// Error handling
COPT_EXIT:

if (errcode)

{
char errmsg[COPT_BUFFSIZE];

COPT_GetRetcodeMsg(errcode, errmsg, COPT_BUFFSIZE);
printf ("ERROR 7d: %s\n", errcode, errmsg);

return O;

}

M BRERIR 55 i)

SRIGSEMU, 7 BUMNER S PR 5 -

// Delete problem and environment

COPT_DeleteProb(&prob) ;

COPT_DeleteEnv (&env) ;

6.1.2 HRiF5EIT

N TET H PFEAF B EAE RS T ik Sistrnflfey, FA17E Windows. Linux il MacOS -5 435
LT Visual Studio TFEHI Makefile 3, HARVIHHUIT .

Windows

XFF Windows P& 7, FATEEAE T Visual Studio TTHESCHE, M PRI N85 %%
Visual Studio 2017, BUEMZBORMBAM LR '<instdir>' |, XT R HIATLEBET HITE
R, WA PAE BT /E '<instdir>\examples\c\vsprojects' [HJ Visual Studio T.F&E 4
1p_ex1.vexproj A Iy G RI AT o YT R ZIP G2 i i -, 30 R O IE AL BAH XA &, 3
R TE &N - )i
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Linux 1 MacOS

HF Linux il Mac F-ERIFFT, FAHREET Makefile SCF, 1 B SEHLH B4 512638 GCC A
Clang 4% TEUEE, DA make T, JF IE G BB SOR RIS 6 L AOBREIAS Y, PENE UL 200 35
A . BE ORI T B o <instdir> | I PrUMAE]E * <instdir>\examples\c'
T, FEAEI A4 make BAT4RIFHI .

6.2 C++ #0O
AEE A 1A B s B R Q] A2 BICR R ) C++ #20, RISCRUE,  ASBE s il 61 B3 i
BNTARTY, ININAS B, SRIGREMIERE . B SRR A SRAS e 0 AR ) 2 BR L L G AE Y o
R R AR S 17 BB A =R R s
SN o
122 + 18y + 2.1z
2y
152+ 12y 4+ 1.82 <26
0.8x 4+ 0.6y +0.92 > 1.2 (6.2)

0.1<z2<0.6
02<y<1.5
03<2<28

FERE Bk MRS O 42 o B AR AR R B P R 2 ) — A

6.2.1 RBIREHT
BEFAZBORMBRRA. Ct 2 DR 4013k i A R0

15 6.2: 1p_exl.cpp

/*
* This file is part of the Cardinal Optimizer, all rights reserved.
*/

#include "coptcpp_pch.h"

using namespace std;

/*
* This exzample solves the following LP model:
*
*  Mazimize:

1.2z + 1.8y + 2.1z

*

(BT
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(L)
* Subject to:
* RO: 1.6z + 1.2y + 1.8 2 <=2.6
* R1: 0.8z + 0.6y + 0.9 2z >=1.2
*
*  lWhere:
* 0.1 <=z <=20.6
¥  0.2<=y<=1.5
* 0.3 <=2 <=2.8
*/
int main(int argc, charx argv[])
{
try
{
Envr env;
Model model = env.CreateModel("lp_ex1");
// Add vartables
Var x = model.AddVar(0.1, 0.6, 0.0, COPT_CONTINUOUS, "x");
Var y = model.AddVar(0.2, 1.5, 0.0, COPT_CONTINUOUS, "y");
Var z = model.AddVar (0.3, 2.8, 0.0, COPT_CONTINUQUS, "z");
// Set objective
model.SetObjective(1.2 * x + 1.8 * y + 2.1 * z, COPT_MAXIMIZE);
// Add linear constraints using linear ezpression
model.AddConstr(1.5 * x + 1.2 * y + 1.8 x z <= 2.6, "RO");
Expr expr(x, 0.8);
expr.AddTerm(y, 0.6);
expr += 0.9 * z;
model.AddConstr (expr >= 1.2, "R1");
// Set parameters
model.SetDblParam (COPT_DBLPARAM_TIMELIMIT, 10);
// Solve problem
model.Solve();
// Output solution
if (model.GetIntAttr (COPT_INTATTR_HASLPSQOL) != 0)
{
cout << "\nFound optimal solution:" << endl;
VarArray vars = model.GetVars();
for (int i = 0; i < vars.Size(); i++)
{
Var var = vars.GetVar(i);
cout << " " << var.GetName() << " = " << var.Get(COPT_DBLINFO_VALUE) << endl;
ZETW)
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(B k30
}
cout << "Obj = " << model.GetDblAttr (COPT_DBLATTR_LPOBJVAL) << endl;
}
}
catch (CoptException e)
{
cout << "Error Code = " << e.GetCode() << endl;

cout << e.what() << endl;
}
catch (...)
{
cout << "Unknown exception occurs!";
}
}

R ARFA T iU 22 BRUFRR A5 A A

S COPT By C++ LHF

R BCR g C++ #0, FHEELWHE COPT 1y C++ K3CfF coptepp_pch.h .

#include "coptcpp_pch.h"

SIERARIME TR

ML BN ECR S C++ SO MR, SR IR — 22 BIECRAFERET . AORMFERETH %,
J PR AR — AN el A i B AR ISR B 1 — SRR R R AR LR DA SR e, b2
BB

USRI PTG ERIE A R, P BIAT DAY il — AL BLX 2 A RGOSR A, mT DAYE [ — 3K A
P A S BRI .

Envr env;

Model model = env.CreateModel("lp_ex1");

EBACRERT C++ SKRAFFRE LB, TR T — 40 “Ip_ex1” RYBIHINIR.

AnEE

HRR, BANTGURTEA A IMZ AR . ZECRIFEHR IS AddVar() F1 AddVars() 75 M 9 2 Fig
RIS . R BIAERARMSLAAE, BRI A SR AT .

// Add wvariables

Var x = model.AddVar(0.1, 0.6, 0.0, COPT_CONTINUOUS, "x");
Var y = model.AddVar(0.2, 1.5, 0.0, COPT_CONTINUOUS, "y");
Var z = model.AddVar(0.3, 2.8, 0.0, COPT_CONTINUOUS, "z");

(BT
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// Set objective
model.SetObjective(1.2 * x + 1.8 * y + 2.1 * z, COPT_MAXIMIZE);

LR AddVar() BYEE—F1EE SRR T AR LR =10 AR EUh Y
2 GXHEERN 0, FATEHE SetObjective() HIEWHE); BIUANSERIARIIZEA, BT HEIFE4E
E R ZESIEN . e SRR .

KT ERCFETE K, RECKERSEL T AddVar() BMARFIES LA ER. W5 ESECr+ API
BEFH .

HARREBIEZ M T SetObjective() , MM TEHMAFER. HH C++ ANTEHAERZES, X
FegA L PER R AR EW . X = ASEGE R ERAL B R AR,

Ry IESEY

TR, BATURTERE A IME A0 AZE A, 2R SR AR IR . ISROR il
Ht433E AddConstr() FI AddConstrs() 7P ZFEERIRINLIHR .

// Add linear constraints using linear expression

model.AddConstr(1.5 * x + 1.2 x y + 1.8 x z <= 2.6, "RO");

Expr expr(x, 0.8);
expr.AddTerm(y, 0.6);
expr += 0.9 * z;

model.AddConstr (expr >= 1.2, "R1");

BRI QR R EM, R H Lk s Uil i A AT A RS AT 7 A A

5 AN AR R WAl e S AN R MRS 8, RS FRE I Add Term () AL EAIN Y 2 4L
7 R IB L AL IR A R BRI RG] T A L BOZ 3T

RESHREM

TERIRI 2 7, 0] PAE T SetDblParam () 2575 353 BRI B SER R 1 .

// Set parameters
model.SetDblParam (COPT_DBLPARAM_TIMELIMIT, 10);

SXH, Y] SetDblParam() 3i% % COPT DBLPARAM TIMELIMIT S¥(f, ({5 iR 2ete i %k
17 10 B EBaHR H .
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Bk, MO S TR, BNk, AR,

// Solve problem
model.Solve();

R—HZJh, MBCEPORME, HAENMRT TER, RIS, RIUHSFEIEE.

MbER

TEMBEGORIEZ )G, AT PAE S LIRS ] 04 R PEE R SE B R B H Y

// Output solution
if (model.GetIntAttr (COPT_INTATTR_HASLPSOL) !'= 0)
{
cout << "\nFound optimal solution:" << endl;
VarArray vars = model.GetVars();

for (int i = 0; i < vars.Size(); i++)

{

Var var = vars.GetVar(i);

cout << " " << var.GetName() << " = " << var.Get(COPT_DBLINFO_VALUE) << endl;
}
cout << "Obj = " << model.GetDblAttr (COPT_DBLATTR_LPOBJVAL) << endl;

AR, AT AR B COPT _INTATTR._HASLPSOL RALEREAM T LP &
i AR s JEtEE COPT_DBLINFO_VALUE SRIRfRX NS E; AeAisal i @ vk
COPT DBLATTR_LPOBJVAL 3345 H br s i S A .

KRB, 2R, AREEA MR, 52/ C AP 25 FIHERNET B L .
Hix L

MECRS C+H+ R OETRGHME C++ H B R ARSI T, BRI RERALE try
Bl plE] AR RSRI B RAR 2 W catch BUlHRIF IR

catch (CoptException e)

{
cout << "Error Code = " << e.GetCode() << endl;
cout << e.what() << endl;

}

catch (...)

{
cout << "Unknown exception occurs!";

}
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6.2.2 HRiF5E1T

AFFRIOOT, BACEHATABORME LR R, Iy (] PR iRIEe T RS R 2%
A N R SCF e $COPT_HOME/examples/cpp o iXAN3CfFJetudE T Windows P& ) Visual Studio T
H e, 3% Linux/Mac -5 1) Makefile SC{F.

Windows Visual Studio IiH

Windows & i Visual Studio i H S04\ T- $COPT_HOME/examples/cpp/vsprojects . HIRFEE
£4024%¢ 7 Visual Studio 2017 B TS IUA, XU H X283 Visual Studio R4S, T,

HAREUL, il RO T2 E0R RS C++ Zha % copt_cpp.dll , PAK—L8AH KK UM copt . h,
coptcpp.h and coptcpp.idl.h . XL AR T A C++ Zh3SE copt_cpp.dll SHBYREL. B,
SHEEMER E & 20, AT, FECKMES C++ B b4 it 74> 2R B4 3k 3
PR T EBEAF, T $COPT_HOME/include/coptcpp_inc .

fRfERRUE, TP R Eg B 1 s — #0363k SO coptepp_peh. h HHfi RS copt_cpp.dll B4
LRI, FTATEB T2k BT .

FA TR n 2 Windows RG FIAZEOR S C++ ZhSEM GOC RiFgIEAFEE . Wtid,
AR GCC X MBI, A P PAT SCIF AT BEAN BB IE 3 LA . X2 GCC il Windows SDK A
HeAe. Britbz 4, Windows 245~ Clang fil Intel 4idgs, il EARR) MSVC giidtds—HF, #0] DA K
PEIXAM T

Makefile InH

£ Linux fl Mac P, FATEFESRME T Makefile SCA 8 P émiEfliztT C++ #i1. RIKMPE&
TEE -G Z2E T H R TH gee fl make o 4k CH++ Bl Bnd =02 Jofe Ko N b A ZE2E I8
i) C++ Bl 530 $COPT_HOME/examples/cpp , R/GHfTArS 'make' .

R, G T T AZEOR R C++ 384, 73l Linux F-5 R i) libcopt_cpp.so , Mac
& FH libcopt_cpp.dylib , RFREAIFEL X} $COPT_HOME/include/coptcpp_inc/coptcpp_pch.h

FRCE AR RO, win]

VLA

i

fea, WP REIERR R TAZBOR G 20 (BCE L TSR AR)
PAIFER KT E R IEMIITX A C++ Bl 1. RS % <

¥

6.3 C# £0O

AR B I — AR B B R AR G A2 ROR s ) O B2 o TR BORUE, ASBIE7R A0 €1 i PR as A E
SERAY, ESIASRAZR, SRIERERE R SRJEORR G T A A DU PR AR TEN
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RAL:

122+ 1.8y + 2.1z
2R
150+ 1.2y +1.82 < 2.6
0.8z + 0.6y +0.92 > 1.2 (6.3)
7

0.1 <z2<06
02<y<15
0.3<2<28

R LA BRSO 4 v BLUE R BHIR AR R B P2 [ — 1.

6.3.1 RBIRRHT
(EIRAZBCRARERAY Ct Bz D SRR 404 b3k ) LA ARG

% 6.3: 1p_exl.cs

/*

* This file is part of the Cardinal Optimizer, all rights reserved.
*/

using Copt;

using System;

// The problem to solve:
/7
// Mazimize:
/7 1.2z + 1.8y + 2.1 2
/7
// Subject to:
// 1.5z + 1.2y + 1.82<=2.6
// 0.8z + 0.6y + 0.9 2> 1.2
/7’
// where:
// 0.1 <=1z <=0.6
/7 0.2 <=y <= 1.
// 0.3 <=2 <=2.8
public class lp_exl1
{
public static void Main()
{
try
{

Envr env = new Envr();

(S

(ZET)
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Model model = env.CreateModel("lp_ex1");

// Add wvariables

//

// obj: 1.2z + 1.8y + 2.1z

//

//  war:

V4 0.1 <= <= 0.6

/7 0.2 <=y <=1.5

// 0.3 <= z <= 2.8

/7

Var x = model.AddVar(0.1, , 0.0, Copt.Consts.CONTINUOUS, "x");

, 0.0, Copt.Consts.CONTINUOUS, "y");
, 0.0, Copt.Consts.CONTINUOUS, "z");

o o1 O

1, 0
Var y = model.AddVar(0.2, 1.
Var z = model.AddVar(0.3, 2

model.SetObjective(1.2 * x + 1.8 *x y + 2.1 * z, Copt.Consts.MAXIMIZE) ;

// Add new constraints using linear expression

/7

// r0: 1.5z + 1.2y + 1.8z <=2.6

//  rl: 0.8z + 0.6y +0.9z>1.2

/7

model.AddConstr(1.5 * x + 1.2 * y + 1.8 x z <= 2.6, "r0");

Expr expr = new Expr(x, 0.8);
expr.AddTerm(y, 0.6);
expr += 0.9 * z;

model.AddConstr(expr >= 1.2, "ri");

// Set parameters
model.SetDblParam(Copt.DblParam.TimeLimit, 10);

// Solve problem
model.Solve();

// Output solution
if (model.GetIntAttr(Copt.IntAttr.LpStatus) == Copt.Status.OPTIMAL)
{
Console.WriteLine("\nFound optimal solution:");
VarArray vars = model.GetVars();
for (int i = 0; i < vars.Size(); i++)
{
Var var = vars.GetVar(i);
Console.WriteLine(" {0} = {1}", var.GetName(),
var.Get (Copt.DblInfo.Value));
}
Console.WriteLine("0bj = {0}", model.GetDblAttr(Copt.DblAttr.LpObjVal));
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}
Console.WriteLine("\nDone");

}

catch (CoptException e)

{
Console.WriteLine("Error Code = {0}", e.GetCode());
Console.WriteLine(e.Message);

}

}
}

T ORFRATHRRLT L RS 2325 PR AR A5 e i

S5IH COPT By C# &i&ZiE

MR, EE5IH COPT Y Ce# fin4;%5[E Copt .

using Copt;

BIERARIME TR

XTFALRE B EOR S CH# ORI N HTET, KIS IRIE R QU ER I . MORMBERETH %,
Al AR A B 2 {fﬁﬁﬂ/\i‘%@%‘ﬁﬁ T AN SE R B SR R A DA S S B, HeanZ
BB

USRI PR ZERAE A G, P B AT DAY ] — SR B 22 A () BB UK A, mT DAY [l — 3R A
P AL AR K .

Envr env = new Envr();

Model model = env.CreateModel("lp_ex1");

AR XE C# SRFEREESEBIML, FHAIET P28 “Ip_ex1” MBRMR.

e

BR, BAVEREB RIS & RECR RIS AddVar() 1 AddVars() 1EN I Z Fi
fERES AR R R R AR MAATAE, SRR .

// Add wariables

//

// obj:r 1.2z + 1.8y + 2.1z
/7

//  wvar:

// 0.1 <=z <= 0.6

// 0.2 <=y <=1.5

/7 0.3 <= z <= 2.8

(BT
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/7

Var x = model.AddVar(0.1, 0.6, 0.0, Copt.Consts.CONTINUQUS, "x");
Var y = model.AddVar(0.2, 1.5, 0.0, Copt.Consts.CONTINUOUS, "y");
Var z = model.AddVar(0.3, 2.8, 0.0, Copt.Consts.CONTINUQUS, "z");

model.SetObjective(1.2 * x + 1.8 * y + 2.1 * z, Copt.Consts.MAXIMIZE);

AU T AddVar() B5E—HEE ZASE BRI R N AN LR B =S H0RE H AR B i
AR (XHFEHN 0, FATRTE SetObjective() HIEWAA); BN SHUR AL BRI, Fi 1AL
BRI R ESEN . RE—MSHEEERA .

A TENARKFHSER, BECREREIT AddVar() IWARIESHILMER. i§5F C# AP1 &%
TR T O# Atk .

FAReR B BIEE VA T SetObjective() , FH-MH TiBAFEE. Wl C# AWERAAZRAF, Xk
AL AR A I AR B X B A SRR B A B s KA.

FAYIEQE

HToR, BATERAEB BAMZ A0, FIZEE—RE, R SRR . ZEOR R
fu3E AddConstr() Fl AddConstrs() £ A Y2 F@ 2RI 20 .

// Add new constraints using linear expression

/7

// r0: 1.5z + 1.2y + 1.8z <=2.6

//  rl: 0.8z + 0.6y +0.92z>1.2

V4

model.AddConstr(1.5 * x + 1.2 * y + 1.8 ¥ z <= 2.6, "r0");

Expr expr = new Expr(x, 0.8);
expr.AddTerm(y, 0.6);
expr += 0.9 * z;

model.AddConstr(expr >= 1.2, "ri");

B DR AR R B, A 2Rl S AZ AT RS FAT I 7 2 8

AR RN il S AN KRR SR ARG Rl AddTerm () RI0AS B AR Y 2250
07 SR B IR A AR e R A R R T T B UGB AT
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RESHREM

TESRMRIRZ 1, IE7T LA SetDblParam() 77 yA B BRI 1 SR E M

// Set parameters
model.SetDblParam(Copt.DblParam. TimeLimit, 10);

XH, A SetDblParam() #i% & Copt.DblParam.TimeLimit Z4({H, A RMBEHIERZIIT 10 #)5
EIFIR .

3K fi e =R

Bk, MO S TR, BNk, TR,

// Solve problem
model.Solve();

X5, MBCAEPORME, HAENMRT TER, SRS, RIUHSFEIEE.

MbER

TEMBEBORIEZ )5, T PAE S AL ] 04 R PEE R SE B R B H Y

// Output solution
if (model.GetIntAttr(Copt.IntAttr.LpStatus) == Copt.Status.0OPTIMAL)
{
Console.WriteLine("\nFound optimal solution:");
VarArray vars = model.GetVars();
for (int i = 0; i < vars.Size(); i++)
{
Var var = vars.GetVar(i);
Console.WriteLine(" {0} = {1}", var.GetName(),
var.Get (Copt.DblInfo.Value));
}
Console.WriteLine("0bj = {0}", model.GetDblAttr(Copt.DblAttr.LpObjVal));
}

Console.WriteLine("\nDone");

RS, FATE S JE EE Copt.IntAttr.LpStatus DAFIBCRAFZ B AE &L HAAE R
(¥ JE M Copt.DblInfo.Value SRAFFFX AL RIE; ARG E MBI JE (L Copt.DblAttr.LpObjVal
ARA H AR R B R A -

KT, AR, ARNBEIEAIEE, HEFE C# APL ZHFPRNET C# T X .
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Hix

MROR g C# OB C# A ST LR . Bl 7 rp, BRI ALE try Bt
B, RIAE R R AR RIS B catch HUfigkHt 2R

Console.WriteLine("Error Code = {0}", e.GetCode());
Console.WriteLine(e.Message);
}
}
}

6.3.2 %iF 51T

AEITFOROT, ATELHALE COPT L4, M Fesikgniditizit. BIRESEZRRRE
T3 $COPT_HOME/examples/csharp o XA~ 3E T T csharp AU, PAK dotnet core
2.0 /Y3 H .

XA 7R PAZE Windows, Linux Al Mac P& N HZERIFIEIT. HAFEEMH 6 L NEIFL%
dotnet core 2.0 . B4R H PP AEE (IHARE THRELZEE.

Dotnet core 2.0 IfiH

HTF dotnet core 2.0 ) C# WiH X{f example.csproj {iT $COPT_HOME/examples/csharp/
dotnetprojects . Ri/nfISCff 1p_exi.cs B HlE| FiAH R, HAELumed 1 Nk A#%4E $COPT_HOME/
examples/csharp/dotnetprojects , X)GIfTAy4 'dotnet run --framework netcoreapp2.0' .
YT dotnet core 3.0 WA, AP HRFELE ik HFMFTH S 'dotnet run --framework
netcoreapp3.0' RBH[iEfT.

FLRSRUL, gm0 TR T A2 ECR @R EF dotnet core 2.0 [UZIZSF copt_dotnet20.d1l . B AY
ESCTIBCR RS IR C# 28, IR EEME T P K IAZEOR R 2 S E, 43512 Windows "Ry
coptcswrap.dll fll copt_cpp.dll , Linux THJ libcoptcswrap.so fil libcopt_cpp.so , Mac T
libcoptcswrap.dylib f{l libcopt_cpp.dylib . ZIZ/%E copteswrap R EUK AR dotnet 2.0
NASEERZEOR il 0 AL copt _cppe 0O PEELIEE LT RZECR R T A 2, # D LAREHERM
SRR, M HREHR DR SEC AR LRI GENMAET, WAESTT P m .

B2, WP REIER R TRROR 20 (W TSR ), IFRCE TA BB, wnl
PAMES VB P IEFRIITEA C# Bl 1 ZERAMBATE S % 5000

6.4 Java QO

AR FE T I — A ] B B R QAT (S I AZROR a0 Java 45 101 a7 SR UG, ASBE7R A0 ] 1) S PR AR A 22
SERER, PSINAR R, SRIG SRR ISR . SRR AR AT A R LA R

6.4. Java ¥0O 83



https://dotnet.microsoft.com/download/dotnet-core/2.0
https://docs.microsoft.com/en-us/aspnet/core/getting-started/?view=aspnetcore-3.1&tabs=windows

20

21

22

23

24

25

26

HECKMERRFFH, BRE 6.5.7
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RAL:
122+ 1.8y + 2.1z
2R
150+ 1.2y +1.82 < 2.6
0.8z + 0.6y +0.92 > 1.2 (6.4)
7
0.1 <x<0.6
02<y<15
0.3<2<28

R LA BRSO 4 v BLUE R BHIR AR R B P2 [ — 1.

6.4.1 ;R{IRRT
AL RORIEER ) Java B LORAE-S 70 A L AR AUS anF

{15 6.4: Lp_ex1.java

/*
* This file is part of the Cardinal Optimizer, all rights reserved.
*/

import copt.*;

// The problem to solve:

//

// Maximize:

// 1.2x+1.8y+ 2.1z

//

// Subject to:

// 1.6x+1.2y+1.8z<=2.6
// 0.8x+ 0.6y +0.9z>1.2
//

// where:

// 0.1 <= x <= 0.
// 0.2 <=y <= 1.
// 0.3 <=z <= 2.
public class Lp_ex1

/A~ 0 O O

public static void main(final String argv[]) {
try {
Envr env = new Envr();

Model model = env.createModel("lp_ex1");

// Add variables
//

(ZET)
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// obj: 1.2 x+ 1.8y + 2.1z

//

// var:

// 0.1 <= x <= 0.6

// 0.2 <=y <=1.5

// 0.3 <= z <= 2.8

//

Var x = model.addVar(0.1, 0.6, 1.2, copt.Consts.CONTINUQUS,
Var y model.addVar(0.2, 1.5, 1.8, copt.Consts.CONTINUQUS,
Var z = model.addVar(0.3, 2.8, 2.1, copt.Consts.CONTINUQUS,

// Add new constraints using linear expression

//

// r0: 1.6 x + 1.2y + 1.8z <=2.6

// rl: 0.8 x + 0.6y +0.92z> 1.2

//

Expr e0 = new Expr(x, 1.5);

e0.addTerm(y, 1.2);

e0.addTerm(z, 1.8);

model.addConstr(e0, copt.Consts.LESS_EQUAL, 2.6, "r0");

Expr el = new Expr(x, 0.8);

el.addTerm(y, 0.6);

el.addTerm(z, 0.9);

model.addConstr(el, copt.Consts.GREATER_EQUAL, 1.2, "ri");

// Set parameters and attributes
model.setDblParam(copt.DblParam.TimeLimit, 10);
model.setObjSense(copt.Consts.MAXIMIZE) ;

// Solve problem

model.solve();

// Output solution
1= 0) {

System.out.println("\nFound optimal solution:");

if (model.getIntAttr(copt.IntAttr.HasLpSol)

VarArray vars = model.getVars();

for (int i = 0; i < vars.size(); i++) {
Var var = vars.getVar(i);
System.out.println(" " + var.getName() + " = "
+ var.get(copt.DblInfo.Value));

}

llxll);
||yu);

"Z");

System.out.println("0Obj = " + model.getDblAttr (copt.DblAttr.LpObjVal));

System.out.println("\nDone");

} catch (CoptException e) {

6.4. Java O
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System.out.println("Error Code = " + e.getCode());
System.out.println(e.getMessage());
}
}
}

HRARFA RT3 2 BRUFRR A5 A A

2 COPT B4 Java 2

MEAZECR IS Java 21, TEELFA COPT [ Java £

import copt.*;

SIERARIME TR

XTFALRE S AZHOR AR Java 32 DR IRRR, SRS IRAOH— SR BIERARERET . MRS 4
AT AR — A 2 R B A TR B SEBR R AR R RE DA S R, oS
BOE

AR PR BRI AN, P BT AT R] — M58 B 22 A ) BA MK UOR %, B AT ATE R — 3R fi#
P AL AR K .

Envr env = new Envr();

Model model = env.createModel("lp_ex1");

RN Java SRGIATELGIL, HAET 48 “Ip_ex1” HIRAIXFA.

ANEE

AR, WATFRERR BRI Z R . MACKIESIR AL EE addVar() Al addVars() 7ENI 2 Fhigie
KIS B FERPIARARMSIAAE, BRI R .

// Add variables

//

// obj: 1.2z + 1.8y + 2.1 2

/7

// wvar:

// 0.1 <= <=0.6

// 0.2 <=y <=1.5

// 0.3 <= z <= 2.8

/7

Var x = model.addVar(0.1, 0.6, 1.2, copt.Consts.CONTINUQUS, "x");
Var y = model.addVar(0.2, 1.5, 1.8, copt.Consts.CONTINUOUS, "y");
Var z = model.addVar(0.3, 2.8, 2.1, copt.Consts.CONTINUQUS, "z");
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AR addVar() B —FIEE —ASEOT BRI R T FALESR 5 =S 00248 ARk B iy &
o BUANSERIE IR, §l 7 HIrf A BRI RAAEEESIEN . RIE— 1 SH0R L RS

R T ERCFERTE K, ABCRES ST addVar() FIARIESI LA ER . H5F Java APl %
F MRS Java 34X
Y Bk

Rk, BATFERERZERMEANAR . AR, 2RI AR N . ZECK R
Htf4E addConstr() #1 addConstrs() 78 PN £ SRR A1 .

// Add new constraints using linear expression

/7

//r0: 1.5 ¢+ 1.2y + 1.8 z<=2.6

// rl: 0.8z + 0.6y + 0.9z > 1.2

/7

Expr e0 = new Expr(x, 1.5);

e0.addTerm(y, 1.2);

e0.addTerm(z, 1.8);

model.addConstr(e0, copt.Consts.LESS_EQUAL, 2.6, "r0");

Expr el = new Expr(x, 0.8);

el.addTerm(y, 0.6);

el.addTerm(z, 0.9);

model.addConstr(el, copt.Consts.GREATER_EQUAL, 1.2, "ri");

AR Y AR i i e e R N S, AR FEE AL add Term() 7 AR S HIG Y. 2B 7=
Kol HAT I AR SR 2

RESHFREMN

TESR AR 1, 38T VA setDblParam() 857 AR BRI S BRI I -

// Set parameters and attributes
model.setDblParam(copt.DblParam.TimeLimit, 10);
model.set0ObjSense(copt.Consts.MAXIMIZE) ;

X B A setDblParam() K% & copt.DblParam.TimeLimit 24U, #15KEerERZ T 10 #)5
IR A setObjSense() F- ] copt.Consts MAXIMIZE 24§, W& KM H AR KA
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// Solve problem

model.solve();

R—HZJh, MBCEPORME, HAENMRT TER, RIS, RIUHSFEIEE.

MbER

TEMBEGORIEZ )G, AT PAE S LIRS ] 04 R PEE R SE B R B H Y

// Output solution
if (model.getIntAttr(copt.IntAttr.HasLpSol) != 0) {
System.out.println("\nFound optimal solution:");
VarArray vars = model.getVars();
for (int i = 0; i < vars.size(); i++) {
Var var = vars.getVar(i);
System.out.println(" " + var.getName() + " = "
+ var.get(copt.DblInfo.Value));
}
System.out.println("0Obj = " + model.getDblAttr(copt.DblAttr.LpObjVal));
}

System.out.println("\nDone");

LR AR, AT S AL ) SR P copt.IntAttr. HasLpSol SRANERZ G LM T LP R HAi
AR R JEMEAE copt.DblInfo. Value JPAFX AL A AR5 A B JE1E(E copt. DblAttr.LpObjVal
KA F AR ek B eI -

KT, 2R, ARNEIEL A, H2F Java AP Z2HPMHEEN Jave T2 % .
$EIRANIE

FBCR RS Java IR RAC BT Java F SRR BEOLE . G117, AR ERRATE try
Bl AL ORI BRAR B cateh BUERIF .

} catch (CoptException e) {
System.out.println("Error Code = " + e.getCode());

System.out.println(e.getlMessage());
¥
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6.4.2 HRiF5EB1T

AREWFFRMOIT, FANELWALE COPT 24wl T P oliFitatt. RS RE R
MYSCHF K $COPT_HOME/ examples/java o X ANSCIFIALSE 1671y Java fUBD, DAK—NIASCHE, W]
DA R B S a7 .

ABITATAEAL ISR Java (-6 Liztr. EemZAe i 6 L2 Java 8 S B LA .

Java fBIFHT

11T Java B i HL 7 2 SETE console B terminal i Nk AR BRARH) Java 135
$COPT_HOME/examples/java , #R)5HfT4 'sh run.sh' .

HARGE, 4Bl 7Kg T COPT i) Java fJ copt_java.jar . EANUE X TIZBCRIFERIIITA Java
%, WHEME T WA KR COPT 7, 41l/2 Windows T coptjniwrap.dll Fi copt_cpp.
dll , Linux A libcoptjniwrap.so F libcopt_cpp.so , Mac i) libcoptjniwrap.dylib il
libcopt_cpp.dylib . XH, ZNZE coptjniwrap 2 swig X} JNI EF7%E, FkfEHEE COPT
1) Java {01 COPT [ C++ L copt_cpp. XMELLDERIEE L TRECKMR A, Ak
JRHEMSEERE . AN PR R LIRSS EC LRGBS, AT AR T e E.

—ORUL, P REIER T COPT 225ty (BLESF TaiSHEAR) , FFICE AR,
FAIPAIEFE PATIEAS Java Bl 1o MBI TH S % 2 50000 .

6.5 Python 0

6.5.1 =2Z&ixEH

HEi, EECRA#ZSN Python #2110 % #; Python 2.7, 3.7-3.11 it (X} MacOS M1, ¥ Python 3.8-
3.11 WuAs) fif Python #2087, WM P HPRE IEM A MECEAZECR S, TEE T S% bl 2 5454
A o HPRPAM Anaconda KATHL B Python B 7 K4l F#EF 2% Python., FRATIEEH
%€ Anaconda KATHR, BEAEXS Python FrFMHEMAL S5 (T Windows R48, 1 7)HH]
it Microsoft Store 2246 Python) o #{d FI'H 7 AATHRASE RS A iiAs, Wi fRC 42%% pip Al
setuptools Python T HfJ,

Windows

JiX—: @it pip install 75X (Hi:47)
79F emd 44 7% 1 (4 Python /2 Anaconda %A, WHTIF Anaconda fir&AT# H), HWALIT A

A

pip install coptpy

AR TIHIRASEY coptpy {2, H1E cmd Air447% 1 (% Python /& Anaconda AT, WHJT Ana-
conda fiyATE ), MIAW NS, PATHREEHAE coptpy 4
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pip install --upgrade coptpy

JiXk . iliid COPT 2%ify

XFTF Windows R4, RELECR RS L2 1845 0+ C:\Program Files\copt65, N4JJ# H 53 C:\Program
Files\copt65\lib\python , JF7ER &8 11 EHFATF 4

python setup.py install

W FHCRMR R RS (—ch C ), MR UM BB T T ar 2478 1. A
Python # 0BG IEHZE, AP H 3£ C:\Program Files\copt65\examples\python , FH{EAy4
T8 O BT T 4

python lp_exl.py

AR RRAT, IR B IER 2R AZEOR g/ Python 11,

% &/ Python B 5 &7iRY Python 3.8 fiA, REZHEAL N "C:\Program Files\Python38",
MFTFLARFIZHOR IR LA BRAERY "oin" T-HX N1 copt_cpp.dll U M BIAZHOREAR Python 2
H 2735 145 "C:\Program Files\Python38\Lib\site-packages\coptpy" VAM#HR-SHZ MR 5] 5,

HHl, coptpy B4 ¥ type hints, 'l AfEAS4TH 1 (¥F Python °& Anaconda KATHE, i5F1IT
Anaconda Prompt), AT R4

pip install coptpy-stubs

LREININIG , AE Python IDE g B UMy, Sfan2e &4 khax K ek B S o] B

Linux

JiAR - iliid pip install RJR (HEfE)
STHFZ, AT @4, %% COPT Python $%11

pip install coptpy

AR TIHIARE coptpy B0, WHTTIFASR, MAMT a4, PATHRBIRBA coptpy

pip install --upgrade coptpy

Jik s il COPT 36y

X Linux R4, RERZHCRMER LRI Jopt/copt6d , MY H%E] /opt/copt65/lib/python
HAE L b AT

sudo python setup.py install

X Anaconda AT, FHHhAT Lidar SR, WFFEAEA Anaconda KATHK Python mJ i
FISCPF e BRI T 2 % o [BE Anaconda 234504 "/opt/anaconda3", WIFEZ b EIAT T
i LA HOR AR Python #21:
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sudo /opt/anaconda3/bin/python setup.py install

i Python 4 M@ R IER %%, AL H > % /opt/copt65/examples/python , HAEAN 17T H
H_ESRATII T fir 4

python lp_exl.py

ARBIER T, WFRR IR A2 EOR IS Python %1,
HHl, coptpy CLZS(HF type hints, JiJ'n] DAFEZ S AT 00T a4

pip install coptpy-stubs

LHEWNIG, A€ Python IDE WG UGS, Sfdyna8 4 w4z S ek S BT -

MacOS

JiX—: Wil pip install #JiX (#i4#)
FIIF &3 terminal, AN N s, 4¢3 COPT Python $21:

pip install coptpy

O TIHRAEY coptpy 40, T &R, MAMTarS, PATHREIRFIAE coptpy

pip install --upgrade coptpy

Jik " iliid COPT %%y

X MacOS 7, B RHOR RIS TS B2/ Applications/copt65 | MBI 5] /Applica-
tions/copt65/lib/python , F7E LK FHHAT:

sudo python setup.py install

i Python 4% 10275 IEMZ%E, M P alY)#tH %% /Applications/copt65/examples/python , F-7¢
L ATAN T fir

python lp_exl.py

FRALERIAT, WRRE IEMZEZECR A Python 11,
HHl, coptpy L& >CHF type hints, H /A DATEL AT R a4

pip install coptpy-stubs

LRININIG , AE Python IDE g B (U, Sfmnae &4 kb4 K ek B S BT B
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6.5.2 RGIFEHT

R AR LR B A A HOR ARASEY Python BE 11, Rk FIECE A A 6.5

PR
e RAL:
1.2z 4+ 1.8y + 2.1z
2R
1.5z 4+ 1.2y + 1.82 < 2.6
0.8z + 0.6y + 0.9z > 1.2 (6.5)
7 1 1
0.1<z2<0.6
02<y<15
03<2<28
TR BCR R 1) Python 4 SRS 70T Bk USRS I 1LHS 6.5
4% 6.5: 1p_ex1.py
#
# This file is part of the Cardinal Optimizer, all rights reserved.
#
The problem to solve:
Mazimize:
1.2z + 1.8y + 2.1 2
Subject to:
1.5z + 1.2y + 1.8 2 <=2.6
0.8+ 0.6y +0.92>1.2
where:
0.1 <=z <=0.6
0.2 <=y <= 1.5
0.3 <=z <= 2.8
import coptpy as cp
from coptpy import COPT
# Create COPT environment
env = cp.Envr()
# Create COPT model
model = env.createModel("lp_exl")
)
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G AN

# Add vartables: z, y, 2z

x = model.addVar(1b=0.1, ub=0.6, name="x")
y = model.addVar(1b=0.2, ub=1.5, name="y")
model .addVar (1b=0.3, ub=2.8, name="z")

N
]

# Add constraints
model.addConstr(1.5%x + 1.2%y + 1.8%z <= 2.6)
model.addConstr(0.8*x + 0.6%y + 0.9%z >= 1.2)

# Set objective function

model.setObjective(1.2*x + 1.8%y + 2.1xz, sense=COPT.MAXIMIZE)

# Set parameter

model . setParam(COPT.Param.TimeLimit, 10.0)

# Solve the model

model.solve()

# Analyze solution
if model.status == COPT.OPTIMAL:
print("Objective value: {}".format(model.objval))

allvars = model.getVars()

print("Variable solution:")
for var in allvars:

print(" x[{0}]: {1}".format(var.index, var.x))

print("Variable basis status:")
for var in allvars:

print(" x[{0}: {1}".format(var.index, var.basis))

# Write model, solution and modified parameters to file
model.write("1lp_ex1.mps")
model .write("1lp_exl.bas")
model .write("lp_exl.sol")
model .write("1lp_ex1.par")

T RN T B AR 2 22 BRUFAR % 5 0 W B2, 4R Python 12 1AM B I P& B Python

API %% 5 .
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E )\ Python 0

A2 EOR R Python #21, F52 585 A Python #2 1%,

import coptpy as cp

BIBIAE

XEFALRSRIAT S5, AEORMR S 2R Jo R MR

# Create COPT environment

B3 o) 7E

QARSI T, PR EEaIEE, B R R AR A . R R .

# Create COPT model

AnEE

IR BN FRVE ]I 4 5 AL BE H AR B I R4 B BRI E R ARGl a1 @A B i OUE E b
THEAMARREE, HEEGAME.

# Add variables: z, y, 2z
x = model.addVar(1b=0.1, ub=0.6, name="x")
y = model.addVar(1b=0.2, ub=1.5, name="y")

ARINLI=R

WAL RSN G , SE— U T A B AR A%

# Add constraints

model.addConstr(1.5%x + 1.2%y + 1.8%z <= 2.6)
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REBREN

WINSEAS A, e e A E AR R AL

# Set objective function

RERBSH

H PRI AR A R B EOR AR SR, AL ESR A (R FR 1 10 6.

# Set parameter

KIREE

AR IR 7 PR R AR

# Solve the model

SHTER

RIFSEMUG, EORBUEADRIPRE, SR B T R fii, WHE— R R . A58 A
{HMHELREAE S

# Analyze solution
if model.status == COPT.OPTIMAL:
print("Objective value: {}".format(model.objval))

allvars = model.getVars()

print("Variable solution:")
for var in allvars:

print(" x[{0H]: ".format(var.index, var.x))

print("Variable basis status:")

for var in allvars:

6.5. Python 0 95




HECKMERRFFH, BRE 6.5.7

X5t

JH AT A 24 R AR AR CR A AR ERY MPS BRSO, DAR A A B A5 RSC1F . SRR R B SO
(LTieuiiE 2/l

# Write model, solution and modified parameters to file
model.write("1lp_ex1.mps")
model .write("1lp_exl.bas")

model .write("1lp_exl.sol")

6.5.3 RfESLER
FHRHRAE

XTE4%3 T COPT python Wiy, WERMET IR B EHA, EWEHBIHRAR coptpy, A5
TS A . IHASH) COPT python A PAM Python [ site-package I H 3% coptpy H13k3.

S ERmE

COPT Wyt APT F-ACRIEATE AN, A2 LA g R I W SRS SR G e i B iR — Mok
Ui, TELZ DL T COPT F52E Enve 2R AR, ()2, HRABIRAE, Bk A - olu ki
HORATNER . 250k, WRAEPI A I S i) — MR, i DR R SR A A — A etk
AT ARG AR, ATDANSRBE AR B, SAETE @R il interrupt O FPIHHL 553047,
AT 55 A 1

Python By #IFF

Python BRIAMIFHGE IR, Rmtieiid, Uy MR A Byl e . g, f AR e
{'fruits': ['apple', 'orange'], 'veggies': ['carrot', 'pea'l} ,{(HZHiHIZ {'veggies':
['carrot', 'pea'l, 'fruits': ['apple', 'orange'l},

M. Python 3.6 FF#, Python I ATBSSIVAS A 7. 45BI Python 3.7 KON, (RFFELIFI
HHHAEK .

AR A PR P YRR, ST Python 3.7 BUEH A COPT python (3. N, FT
IR AR 2 7E Python 2.7 BiZEfT:

m = Envr().createModel("customized model")
vx = m.addVars(['hello', 'world']l, [0, 1, 2], nameprefix = "X")
# add a constraint for each wvar in tupledict 'vz'

m.addConstrs(vx[key] >= 1.0 for key in vx)

4, A PR IRFE A fEE {R(hello,1), R(hello,0), R(world,1), R(world,0), R(hello,
2), R(world,2)} .
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ROJge{#EH quicksum F1 psdquicksum

COPT python i E MM AIELME, U E R IR T LM ik ERBA, gl
quicksum() RAEFAAR G XFFLIEMPERENX, B psdquicksum() A AR HB RS
Go MATARIAL T RIBAKITTRSRA, B M 2B B IR 2 .

6.6 AMPL 0O

AMPL R R I LB 2 UL MU A GE T, S S MR SRR RS, $R0t Tk
IR O SR, B IR A PR, L AR ANPLY L kT (P
AMPL AR AR 845, FRATHR0E T AMPL $:11 coptampl SRAETH, H Al LHRAMLLN
S LR, MU B Yk s RN £ MO . — ke, T A R
coptampl JEFF K-

coptampl stub -AMPL

Hor stub.nl 2 AMPL 5 X .0l MG 2RS0T, AT fir4 'ampl -obstub' B(# 'ampl
—ogstub' N MEORMTEMG, coptampl K4 REAE] AMPL & XfY .sol X stub.sol X{F:
Hr, I T AMPL fJS20R B S 42R 0. Ladid#Eh AMPL B3hsc8l, MR G r

ampl: option solver coptampl;

ampl: solve;

6.6.1 ZZEixEH

e AMPL BRG] coptampl Z i, FFEIEHIZHE SICE AMPL FUZHCRAES:, TR 2% 40
FTaef ACR RS o RUT N OB A R E RGN AR AR C IR E. AMPL FIAZBCR AR -

Windows

XFF Windows 248, MR EAERM TR coptampl. exe FMIZNHEHEA copt. 11l Freei U HSHs N
EM P EEE RGNS R PATH W, i (6 24 BRI A [ A2 T

TEATQATET AR fir A I 24 B BB AT A _BiREOR:

coptampl -v

IR, AR R 2R FE R
AMPL/x-COPT Optimizer [6.5.4] (windows-x86), driver(20220526), MP(20220526)

Hro W IR, 5 A A A .
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Linux

XIT Linux #240, H P HRZR KA LH coptampl e SO H SRR I RIMEAS & $PATH 1, RFah A6
FZJF libcopt.so UrfERI SN N 2 EF5E7E & $LD_LIBRARY_PATH rf1,

Ffoidh, 7E Linwx L s AT b ay A0 pis B2 AT & LR 2K

coptampl -v

ABCE IR, WRHERE e ST E B
AMPL/x-COPT Optimizer [6.5.4] (linux-x86), driver(20220526), MP(20220526)

AR, IE AR A A B

MacOS

X MacOS #4E 258, M PR 2K TR coptampl Frfefy SO HSRUNIN RIS 5 $PATH 1, ff
NSEERE libcopt.dylib T/ERY ARSI 2315545 $DYLD_LIBRARY_PATH H,

[FEHL, 75 MacOS ZimH i A\ T idar K2 Y Hi BB R R AT & FREHKR:

coptampl -v

FUCE IR, REE bR 2R E R
AMPL/x-COPT Optimizer [6.5.4] (macos-x86), driver(20220526), MP(20220526)

ARG, AR A S

6.6.2 RESH5RE1E

coptampl #2{ft T*ﬁb?ﬁﬁﬁﬁlﬁiﬁ}ﬂ)ﬂ H & SOR AT, P DAL 38 copt_options M5 AF F ol
F¥E AMPL Wit option iy K iNAE coptampl FUSKFESEL, Hnl DAEN Nk A A H /i SC 5 pT
HEH:

coptampl -=

XA BIASH) coptampl SKAFTH, SCRFRIBSEHE N £ 6.1:

# 6.1: coptampl KESEL

BE B SHRE L
barhomogeneous | &7 i 55k EH SHE 5
bariterlimit PR AR
barthreads PR R YA ) e R

basis ST L IR
bestbound s iR R T AR SE B
conflictanalysis TAE A

ZT
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FO61-#EW
crossoverthreads | crossover fifi fij £ F24K
cutlevel TR A BCSR
divingheurlevel diving & & 2 EVE M R E
dualize T T SR AR (AR
dualperturb PeRiObIWAD Ol S R ANESE i i Wy R
dualprice 6 XHE A A Pricing 5%
dualtol ISR AT T 2
feastol A, SRBUE R AT 2E
heurlevel Ja KR
iisfind ST AT TIS IR [m] 2554
iismethod FeE T 1IS 7k
inttol AR REUR A 2
logging e oK H
logfile H 75 3
exportfile TR
lpmethod SRR LRI T ) B
matrixtol R R
mipstart e FH RSB H) 4 i
miptasks MIP KA AT 55 %K
nodecutrounds 1 FOA T i A IR T T A R
nodelimit BRI SRAR T R Bk PR
objno H AR R B 75
count &7t A R 4 R SO R E
stub fif 5 R SO 2
presolve TR A 5 i
relgap BRI ) e LA 75 22
absgap R e L A% 25 2
return_ mipgap ST R ARSI B LA % BN 2 2
rootcutlevel R A A B F 1H Fr)  E
rootcutrounds R R A R T R B
roundingheurlevel | rounding J& % =\ VARY TR
scaling SE A TE SR AR R BT AR O 1) R K
simplexthreads B LA TR T ) R R
08 B4R ' .sosno! Al '.ref' 5%k
5082 SRR A B PETE ] SOS2 2y RoR
strongbranching strong branching f{3 3
submipheurlevel HTF MIP ) A L r 5
threads V1] R SRR 1 e R
timelimit AR SRR figt vy i [ B o
treecutlevel A A JH P T A 5 R
wantsol AR sl U

WHPE% COPT a0k 3 EWERSS TR f 3 .
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AMPL P fi ) JE S8 i B A S B S A S, HF A SseBl— 22y R IIRE, U SOS Z3Riy STHF
FIH, coptampl SZHFAHYEZMHEIL £ 6.2 :

2% 6.2: coptampl J5%%
Jasit4 X
absmipgap | FEHHI B L% 28 25
bestbound | BHCHLRI K MR 45 o i) e d i R A

=

Ry

iis FEREAE B AR TIS RS

nsol R R 2 H

ref i SOS 2y Az B A E
relmipgap | BEECKIR S AN A 2

SOS i AMPL A Rt SOS ZysR2ieziy
SOSNO e SOS Zymikny

sosref Tfifi% AMPL A= i SOS 2y s B (ki
sstatus A7 B ME LR =K AR 1) HOR S AE R

KT ATHE AMPL thIFJH SOS 2Ry iR 519 fIhgE, T AMPL FIMBTEL: QIfa7E AMPL i
SOS #yik .

SRAFSEING , coptampl fEJfF i R APIRESF B LR [l{E . @il Tidar & BmiR BE

ampl: display solve_result_num;

R RN G R B R, coptampl FEicH 4 6.3 iREIIELZ(EL AMPL, W FPR:

%% 6.3: coptampl iR [F{H

BRI | &Y

0 gy

200 MR T 4T

300 FEHL T HE

301 R TG il 58 o At
600 Mk

6.6.3 f& ARG

ARFHE I — D E R ER] “Diet [ Hfim AMPL B . % M8 H A2 4% 2145 YR HEE A
RAFEFEMEIFICEG K, FEI AMPL 577 Fif.

TR CRRZE M B B E i S 4 6.4 FiR:
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* 6.4 BYIHHE

' | ks
BEEF | 3.19
CHK | 2.59
FISH | 2.29
HAM | 2.89
MCH | 1.89
MTL | 1.99
SPG | 1.99
TUR | 2.49

B EY) ML RATE IR & i R R WA i DB SR S TR coptTab_ampldiet_2 F/R:
IR H AR R 20 T T HEE SRR RN AEYIER, HMRiEsRl.
iR, MBI R AN A 6.6 PR

kAL :
Z cost; - buy;
jeJ
Yok (6.6)
n_min; < Z amt; j - buy; <n_max; Viel

jed

fomin; <buy; < f_max; VjeJ

ZEER) AMPL #57 diet.mod I, 07 6.6 :

1Y 6.6: diet.mod

# The code ts adopted from:

#

# https://github.com/Pyomo/pyomo/blob/master/examples/pyomo/amplbook2/diet.mod
#

# with some modification by developer of the Cardinal Optimizer

set NUTR;
set FOOD;

param cost {FOOD} > 0;
param f _min {FOOD} >= 0;

param f _max {j in FOOD} >= f_min[j];

param n_min {NUTR} >= 0;

param n_max {i in NUTR} >= n_min[i];

param amt {NUTR, FOOD} >= 0;
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(L)
var Buy {j in FOOD} >= f_min[j], <= f_max[j];
minimize Total Cost:
sum {j in FOOD} cost[j] * Buyl[jl;
subject to Diet {i in NUTR}:
n_min[i] <= sum {j in FOOD} amt[i, j] * Buy[jl] <= n_max[i];
RIBHTTTH G diet.dat I (LA 6.7 :
Y 6.7: diet.dat
# The data ts adopted from:
#
# https://qgithub.com/Pyomo/pyomo/blob/master/examples/pyomo/amplbook2/diet.dat
#
# with some modification by developer of the Cardinal Optimizer
data;
set NUTR := A B1 B2 C ;
set FOOD := BEEF CHK FISH HAM MCH MTL SPG TUR ;
param: cost f_min f_max :=
BEEF 3.19 0 100
CHK 2.59 0 100
FISH 2.29 0 100
HAM 2.89 0 100
MCH 1.89 0 100
MTL 1.99 0 100
SPG 1.99 0 100
TUR 2.49 0 100 ;
param: n_min n_max :=
A 700 10000
C 700 10000
B1 700 10000
B2 700 10000 ;
param amt (tr):
A C B1 B2 :=
BEEF 60 20 10 15
CHK 8 0 20 20
FISH 8 10 15 10
HAM 40 40 35 10
MCH 15 35 15 15
MTL 70 30 15 15
(ZETFI)
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G AN

SPG 25 50 25 15
TUR 60 20 15 10 ;

it AMPL ] coptampl HATRME, WIZEPEA AMPL %2 H FUH FEHA T ka4

ampl: model diet.mod;

ampl: data diet.dat;
ampl: option solver coptampl;
ampl: option copt_options 'logging 1';

ampl: solve;

coptampl PRERAFSEIN, LR R E H S REAREFE R

x-COPT 5.0.1: optimal solution; objective 88.2

1 simplex iteratioms

TR, coptampl $RE T MR LM, HAUAE 88.2 NEALL. AT PARE— A R T AR
UEIGIEREYSE

ampl: display Buy;

SR T S

Buy [*] :=
BEEF
CHK
FISH
HAM
MCH 4
MTL
SPG
TUR

.6667

O O O o O O O o

MR, KLY 46.667 AERAIAYEY) MCH B, 3/, O 88.2 ~HfiL,

6.7 Pyomo 0

Pyomo j2 3T Python SFiE FHITHIUAHEEUES , Rt T FEMH XTI, HEpir2
NG TR R SE B b 1 R0 RS, JESHRAY AT A WETE G Pyomo? TFEZ(EE . AFNH
TAMATAE Pyomo FREE T G IAZROKIESS -
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6.7.1 Z3EiHAR
1E Pyomo SR8 IR AL HCR MESIEAT SRR A, 7 P A5 3 IE G 2285 SR Pyomo AAZSCR RS . Pyomo

HHEISZ# Python 2.7 1 3.6-3.10 filt4s, F A PAM Anaconda K7 B{F Python By &47H FaEIH:
LA Python, AR F4¢4¢ Anaconda KATH, A TN Python H7 T F 8hnAZ 475 (8.

{&F conda &3

PAVMEAE L2 T Anaconda K AFTHR Python [ Pl B Bl conda T.H-Z%% Pyomo, 7£ Windows
M T Linux f1 MacOS _F 4 i AT R i ar 2Bl AT -

conda install -c conda-forge pyomo

Pyomo AR 7 — 2] By 55 =75 Python W REIAMAKINEE, Al T & BT 2% :

conda install -c conda-forge pyomo.extras

£/ pip %

i P U AT DAL ER) pip T R4 Pyomo, ££ Windows Hyfiy&75i# Linux Fl MacOS 925l
T il & W

pip install pyomo

AR AR 2R Pyomo i REH B E] TR M, wf AR F] Wif) 25k Pyomo AT RHEZEE . KT 4%
SECBAZHCRMR, AR SUR e T 5 FAL R AR B BT AR IR
6.7.2 fE ARBI

AN VRFE I KAFAMPL Foe 0 487 7 ) BT PRIA R B TR N ZIANTHE Pyomo Wi FIAZ BIOR it AT
PEAsR . QSR AR T ARETEANRY Pyomo LW, WIPAZHE Pyomo Ty 30k #4724

HMRER

Pyomo F: 2 1 ARy 200 H SRR A5 R R B DEA T AR, AT 7 20 G0 T A R AR SK figp bkt )
A7 2

ffi ] Pyomo Xt _IIA G T #A S5 oR ARV PR ALY pydiet_abstract.py WI'F, FEW LAY 6.8 :

% 6.8: pydiet_abstract.py

# The code ts adopted from:

#

# https://github.com/Pyomo/pyomo/blob/master/examples/pyomo/amplbook2/diet.py
#

# with some modification by developer of the Cardinal Optimizer

(T )

104 Chapter 6. COPT R&EA[T]



https://www.anaconda.com/distribution/
https://www.python.org/
https://www.pyomo.org/installation
https://pyomo.readthedocs.io/en/stable/

20

21

22

23

24

26

27

28

29

30

31

32

33

34

35

36

37

HECRERER P FH, BR# 6.5.7

(L)
from pyomo.core import *
model = AbstractModel()
model.NUTR = Set()
model .FOOD = Set()
model.cost = Param(model.F00D, within=NonNegativeReals)
model.f_min = Param(model.FOO0D, within=NonNegativeReals)
model.f_max = Param(model.F0OD)
model.n_min = Param(model.NUTR, within=NonNegativeReals)
model.n_max = Param(model.NUTR)
model . amt = Param(model.NUTR, model.FO0OD, within=NonNegativeReals)
def Buy_bounds(model, i):
return (model.f_min[i], model.f_max[i])
model.Buy = Var(model.FOOD, bounds=Buy_bounds)
def Objective_rule(model):
return sum_product (model.cost, model.Buy)
model.totalcost = Objective(rule=0Objective_rule, sense=minimize)
def Diet_rule(model, i):
expr = 0
for j in model.F0OD:
expr = expr + model.amt[i, j] * model.Buyl[j]
return (model.n_min[i], expr, model.n_max[i])
model.Diet = Constraint(model.NUTR, rule=Diet_rule)
VRIS I pydiet_abstract.dat I [ 6.9 ;
1Y 6.9: pydiet_abstract.dat
# The data is adopted from:
#
# https://github.com/Pyomo/pyomo/blob/master/examples/pyomo/amplbook2/diet.dat
#
# with some modification by developer of the Cardinal Optimizer
data;
set NUTR := A B1 B2 C ;
set FOOD := BEEF CHK FISH HAM MCH MTL SPG TUR ;
(ZETFm)
6.7. Pyomo ¥0O 105




20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

36

37

HECKMERRFFH, BRE 6.5.7

G AN

param: cost f_min f_max :=
BEEF  3.19 0 100
CHK 2.59 0 100
FISH 2.29 0 100
HAM 2.89 0 100
MCH 1.89 0 100
MTL 1.99 0 100
SPG 1.99 0 100
TUR 2.49 0 100 ;
param: n_min n_max :=
A 700 10000
C 700 10000
B1 700 10000
B2 700 10000 ;

param amt (tr):
A C B1 B2 :=
BEEF 60 20 10 15
CHK 8 0 20 20
FISH 8 10 15 10
HAM 40 40 35 10
MCH 15 35 15 15
MTL 70 30 15 15
SPG 25 50 25 15
TUR 60 20 15 10 ;

HSAE Windows i 478(# Linux #l Mac i 2 i HHi AR id iy BT SEBAE Pyomo HHE 20K

R

pyomo solve --solver=coptampl pydiet_abstract.py pydiet_abstract.dat

SRR, Pyomo TEBfR i i A F &L :

0.00] Setting up Pyomo environment

0.00] Applying Pyomo preprocessing actions
0.00] Creating model

0.01] Applying solver

L T e T e Y e B |

0.05] Processing results
Number of solutiomns: 1
Solution Information

Gap: None

Status: optimal

Function Value: 88.19999999999999
Solver results file: results.yml

[ 0.05] Applying Pyomo postprocessing actions

(EEF)
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[ 0.05] Pyomo Finished

RIESENUSE, Pyomo KEREETREHFIATE results.yml

#

# = Solver Results =
#

# - e —— -
# Problem Information

# —- —— e~
Problem:

- Lower bound: -inf
Upper bound: inf
Number of objectives: 1
Number of constraints: 4
Number of variables: 8

Sense: unknown

# —- —_— o
# Solver Information

B o
Solver:

- Status: ok

Message: COPT-AMPL\x3a optimal solution; objective 88.2, iterations 1
Termination condition: optimal

Id: O

Error rc: 0

Time: 0.03171110153198242

B oo
# Solution Information

# —— — — —— -
Solution:

- number of solutioms: 1
number of solutions displayed: 1
- Gap: None
Status: optimal
Message: COPT-AMPL\x3a optimal solution; objective 88.2, iterations 1
Objective:
totalcost:
Value: 88.19999999999999
Variable:
Buy [MCH] :
Value: 46.666666666666664

Constraint: No values

THTERA, ZRORIEERRE] T RCHL N 88.2 AL, BUI R 240 3K2Yy 46.67 DAL EY) MCH.
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AxRRE
B TR AR AT B, Pyomo 3B SRR GRS 3, AR AR5 A 4 i R GAS 0 b 17
AT KA -

HEHAIATPAMEH "Direct" fl "Persistent" # LF XFFTR A . % UKBAZ B FER1T Pyomo
430 copt_pyomo.py, ST ZEEAAY "1ib/pyomo" T3 . (H H %4 {475 B4 copt_pyomo.py
X H N FERE Python F2FFRIAFE HR T, HEIEMZLSE THIY Python IAAIAZECK A Python
B,

i [l Pyomo FEREDKARAYIEICIY pydiet_concrete.py I, Ui 6.10:

f{i% 6.10: pydiet_concrete.py

# The code ts adopted from:

#

# https://github.com/Pyomo/pyomo/blob/master/examples/pyomo/amplbook2/diet. py
#

# with some modification by developer of the Cardinal Optimizer

from __future__ import print_function, division

import pyomo.environ as pyo

import pyomo.opt as pyopt

from copt_pyomo import *

# Nutrition set

NUTR = [IIAII’ IICII’ IIB1II, I|B2ll]

# Food set

FDOD = [IIBEEFII . IICHKH , IIFISHII , IIHAMII . |IMCHI| , llMTLII , n SPGH , IITURH]

# Price of foods

cost = {"BEEF": 3.19, "CHK": 2.59, "FISH": 2.29, "HAM": 2.89, "MCH": 1.89,
"MTL": 1.99, "SPG": 1.99, "TUR": 2.49}

# Nutrition of foods

amt = {"BEEF": {"A": 60, "C": 20, "Bi1": 10, "B2": 15},
"CHK": {"A": 8, "C": 0, "Bi": 20, "B2": 20},
"FISH": {"A": 8, "C": 10, "B1": 15, "B2": 10},
"HAM": {"A": 40, "C": 40, "B1": 35, "B2": 10},
"MCH": {"A": 15, "C": 35, "Bi": 15, "B2": 15},
"MTL": {"A": 70, "C": 30, "Bi": 15, "B2": 15},
"SpG": {"A": 25, "C": 50, "Bi": 25, "B2": 15},
"TUR": {"A": 60, "C": 20, "Bi": 15, "B2": 10}}

# The "diet problem" using ConcreteModel
model = pyo.ConcreteModel()

model .NUTR = pyo.Set(initialize=NUTR)

(ZET))
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model.FOOD = pyo.Set(initialize=F00D)

model.cost = pyo.Param(model.FOOD, initialize=cost)
def amt_rule(model, i, j):
return amt[i] [j]

model.amt = pyo.Param(model.FOO0D, model.NUTR, initialize=amt_rule)

model.f_min = pyo.Param(model.F00D, default=0)
model.f_max = pyo.Param(model.F00D, default=100)

model.n_min = pyo.Param(model.NUTR, default=700)
model.n_max = pyo.Param(model.NUTR, default=10000)

def Buy_bounds(model, i):
return (model.f_min[i], model.f_max[i])

model.buy = pyo.Var(model.FOOD, bounds=Buy_bounds)

def Objective_rule(model):
return pyo.sum_product (model.cost, model.buy)

model.totalcost = pyo.Objective(rule=0Objective_rule, sense=pyo.minimize)

def Diet_rule(model, j):

expr = 0

for i in model.F0OD:

expr = expr + model.amt[i, j] * model.buy[i]

return (model.n_min[j], expr, model.n_max[j])

model.Diet = pyo.Constraint(model.NUTR, rule=Diet_rule)

# Reduced costs of wariables

model.rc = pyo.Suffix(direction=pyo.Suffix.IMPORT)

# Activities and duals of constraints
model.slack = pyo.Suffix(direction=pyo.Suffix.IMPORT)
model.dual = pyo.Suffix(direction=pyo.Suffix.IMPORT)

# Use 'copt_direct' solver to solve the problem

solver = pyopt.SolverFactory('copt_direct')
# Use 'copt_persistent’' solver to solve the problem
# solver = pyopt.SolverFactory('copt_persistent')

# solwver.set_instance(model)

results = solver.solve(model, tee=True)
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# Check result

print("")

if results.solver.status == pyopt.SolverStatus.ok and \
results.solver.termination_condition == pyopt.TerminationCondition.optimal:

print("Optimal solution found")

else:

print("Something unexpected happened: ", str(results.solver))
print ( " ||)
print("Optimal objective value:")
print(" totalcost: " format (pyo.value(model.totalcost)))
print ( n u)

print("Variables solution:")
for i in FOOD:
print(" Dbuyl 1 = (rc: )" . format (i, \
pyo.value(model.buy[i]l), \
model.rc[model.buy[i]]))

print("")
print("Constraint solution:")
for i in NUTR:
print (" diet[ ] = (dual: )" .format(i, \
model.slack[model.Diet[i]], \
model.dual [model.Diet[i]]))

KI5, TE Windows [ fir 4 78# Linux Al MacOS fy £ b AT R ik iy 2 247K g -

python pydiet_concrete.py

SRIGSEINUG, B iR A

Optimal solution found
Objective:
totalcost: 88.200000

Variables:
buy [BEEF] = 0.000000
buy[CHK 1 = 0.000000
buy [FISH] = 0.000000
buy[HAM ] = 0.000000
buy[MCH ] = 46.666667
buy [MTL 1 = 0.000000
buy[SPG 1 = 0.000000
buy [TUR ] = 0.000000

GEIREIR, AMBCKIEARE] TR 88.2 AL, U M4 SKZy 46.67 AL B MCH.
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6.8 PuLP QO

PULP 25T Python ZFE S HOFFRIE L BGE S, E3 TS MR W T Bk AR, A5 %
PV THAIE PULP o R SR .
6.8.1 Z23EiHAR

1€ PuLP il fAZHCK iR Tk i 2w, P SR EEM L S ECE PulP AZECK R4S . PulP HAj
T #5 Python 2.7 X2 J5H) Python A&, F R PAM Anaconda KAf7ii 8{3 Python B &K T F#k
H2e%e Python, FRATHERH 2% Anaconda KATH, FAHEXT Python T FH B A4 5 4 18

{EF conda 23t

FAHMEFZLSE T Anaconda K47 Python W) H P & HlY K conda T HZ%% PuLP, £ Windows [
FrAFTEE Linux fl MacOS b4 h 3t T R iR dr B AT -

conda install -c conda-forge pulp

£ pip &%

AP DB ARER pip THAZRE PulP, £ Windows [ 4T8(# Linux Fl MacOS )% i 1
Fr T ik RIA]

pip install pulp

6.8.2 FgE® PuLP #0O

FECRRAR PulP £ 0 SEBUCHETEAZ BOR IS 2 A A Python SU{F copt_pulp.py . 7EZHES
FCE AP EOR ST, T R SR 1 SO e i H AR TR H R, - A

from copt_pulp import *

£ PuLP fREEREL solve Hr, i (A BOR AR LA TSR -

prob.solve(COPT_DLL())

o

prob.solve (COPT_CMD())
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6.8.3 ThEEST4B

RRCRIgAR T PulP £ 0320t 7oy AT RS SR A I 20, 5 4T

HTEAABR

PuLP $ 06 4798 7 NS br BRI TR BRI Z HA fr 947 TH copt_cmd #EATRME, %75
KT PulP AR g MPS %330, Sia P EAMSEOLE, Llar o TR ar . SKIgsE
R, H AR SCPIFEIRER , KM AL B4 8] PulP.

AT 97 A 6 Th g4 24 Python 3% COPT_CMD, F FV AT EA E 2 (W 4 IF 358 - S K ok o R
H il E 24 T US4

« keepFiles
PRI ] 2 A3 PR A LRI IR SO o BRIAEN O, BIASGR B I I S
« mip
RIS R AR BN AL . BRIAMESH True, B SERERMREAIL .
. msg
PRI R R AR AT H GRS B BOAMEN True, RIHTEIH &L
« mip_start
PRIEIE 2 A B R EOR PR (5 . BOAMEH False, RN IAIIAMEGE K.
+ logfile
BTG K Mg H G BRUIAMEDY None, BN MOKARS: H & -
+ params

LA key=value LW EMASEL. WM EE /-3 BTER H AR ILSE

HMEEFERABR

PuLP 5 LSS A 05 B A S BOR s FAsh A TR AR, 1207 R PullP 2R 1
A B R AR R B 1 s O BB MBI HOR R, S P R AR SR, BT IR oK
fpse e, IR T D R ACRCR AR, WAL R A A BRI 29RO L[] PulP,

A J7 A KSR ES 5 Python 2€ COPT_DLL, ] il #E B H AR Gt i B S = il SR g 72
SRR S/ RV <€

e mip
IR B T SRR RO RIS . BRIAECH True, RISCHRpsRARREEL
o msg
IR G R EAEFAH T HEEE . BIAEN True, HHTHIHERFE.
e mip_start

LTI 5 B B BRI IR R B . BRIAE N False, RUANGEAWIGGMEEE .
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o logfile
RIEIR K AR H G . BRUIAMEDY None, BIURNZEMUKAS: H & -
o params
LI LA key=value TR BCEMASHE. WM AF 74 B ER H AR IS4
BeAh, R T AR RITIA:
o setParam(self, name, val)
WEIMMMKFSEL.
e getParam(self, name)
PRI AK S HL
o getAttr(self, name)
AR R IEF R .
o write(self, filename)

fy i MPS/LP A% zUBIZSCfE, COPT —dbhilAg S0l F . SGR3C0E . B SCiE . RIUG M SCrF IS
BT

6.9 CVXPY 0O

CVXPY f—FiTF Python FEEE HTFEM AL ARL T H . AVE P BRI I 2 33k
FERARR I, 4207 (0 ELEk. AN T IMTE CVXPY i A SR .
6.9.1 Z23EiHAR

£ CVXPY Hiif fiAZHCR s ok 2/l , B PR BEEm e Sl E CVXPY FIRZHCK A . CVXPY
HHI3Z# Python 3.7 &2 )51 Python ilt4s. F A PAM Anaconda &A1 88 Python B 5 &4l
I 4%E Python, FRATTHER 228 Anaconda KATHR, PIAEXS Python i 3 I SE M A b5 07 18

{&F conda 23

FAMEFZLSE T Anaconda EZATH Python i F# B Bl conda T.H-Z%% CVXPY, £ Windows
KA F7ek % Linux f1 MacOS & s fT F ik dr 2 BT

conda install -c conda-forge cvxpy
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£/ pip ®%

AP AE S bR pip T R4 CVXPY, fE Windows [fir4Tmi# Linux F1 MacOS )£ i
AT T i R

pip install cvxpy

6.9.2 FfE CVXPY O

CVXPY V1.3 NPAERASCRFEIEAA COPT. it al i B A R OR i ds o,

import cvxpy as cp

IE CVXPY HIRFEFHREL solve 1, F8ESE solver="COPT" {ifi {AZHK iR aedtAT >R fiF:

prob.solve(solver="COPT")

6.9.3 hEENT A

BRI CVXPY # HSCRRIBEAME R A (LP) | IR A REEIR A (MIP) | g ALkl
(SDP). A/ (convex QP). —FiHEALRIFE (SOCP). (RAHE™ YR (convex
MIQP) FHEAEE HrfE i (MISOCP), HHSEA:

e verbose
CVXPY 4, #=Hl2E Bnitgn ki HE, BAK False, HIARRKMAHSE.
e params

ZIEIVA key=value AW EMASEL. M AR -2 BHEAR H SIS
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R

COPT f =FhRRAYH &
L R AR, ity m, ZRRASE;
2. FIRARSRMAERE, i APT sEGR I, B, MRS
3. TR MEARARERR R, T[] 0] R A ik 2 o

7.1 RAER

o VERSION_MAJOR

BAFRIRAS
« VERSION_MINOR

B NRA S
+ VERSION_TECHNICAL

BAIHER A

7.2 iitFHE

FEAFR A S, R s/ ME H AR Sk, FRATHRAL TR ATy ) w4
o MAXIMIZE
A H AR %L
o MINIMIZE
t/ME A AR ER %L

MBSO, DT HERE. B, COPT R %, dlidHgE S 4L sense HIfH, ik
M P FEh B BT . FEAF ) giAe s PR N 2 7.1 R
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7.1 BCE H AR R BT 1] (14 R

HwizrEn ek

C COPT_SetObjSense
C++ Model: :SetObjSense ()
C+# Model.SetObjSense ()
Java Model.set0bjSense ()
Python Model.setObjSense ()

FERE: AER GRS LR BB TR DA RSB R, AT S5 4 AL APT 2
T

7.3 FTORFRE L

yRUL
1t COPT w, FAMEH — MR ERBTTA RO XA A HE
e INFINITY
RFETCIL I R EIAE (1e30)
A X
f£ COPT wr, FRAIEH I — MR SRR B AR & LR, B, FIaMEscrr (" omst" ) g mg
MAZ IR . X AT R

 UNDEFINED

PRI ARE LHIEAE (Le40)

7.4 )RR

TEAAL G EAT >R I, AN 2R ( sense ) K L—1ZYH. H LA
e LESS_EQUAL
A g(x) < b LR
GREATER_EQUAL
e g(x) > b HZIR
EQUAL

A g(x) = b 2R

o FREE
TN F LRI FEX

¢ RANGE
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A B TR, B < g(x) < u BIZR
R COPT STRFUN AR IBRE AR, (HRHER:, FRATHER B () B I 5ok SR

7.5 TEXW
RIS RIS R R A R . COPT SRR RN L F =
GESE
« CONTINUQUS
HESE 2 i

e BINARY

7.6 SOS Z)R3EHY
SOS 253 (Special Ordered Set) J&—J&fR il —Z AR PUARYFFRZIHR . HEl, COPT Pk SOS 2y
L
+ SOS_TYPE1
SOS1 #y3R
RBAPR PR E I —H A B R 2 — MR IRAEZRE
« SOS_TYPE2
SOS2 #yiR
RBAPR P E W —HAL R B2 R PTIEARRE, IR 728 5 U7 SRR 4R

R SOS AU BRI GRS & . b AE BT AL & .

7.7 ZHiE2IRER

“BrHEAACR IR IR, HET, COPT SCRFPIAR [ Lo :

o CONE_QUAD : ARl — M
n—1
x> 4| Dz 20 (7.1)
=1

Q" = {:c e R"
o CONE_RQUAD : Jight [k
n—1
2xor1 > Z xf,xo >0,21 > O} (7.2)
1=2

Q?:{xeR"
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7.8 BRE

XA n AR

XA n+m

- m AR, BRI, m SRS m MASAE R R T

AERT .

LA RATEIER NS, BRI n DMERBEANARAA L, FHTRTI m AEERE. X
m ASTRIBE R AS B 2AR i, 055 48 o AR AR AL B BRATIAR SRR, DA SR
ffi, #RATDARAE R EDIRASRR L. COPT wp i/ Y s BRAS HUAE S5 an 22 7.2 PR

2% 720 FARZASAD N N BUE M A S

R & ax

BASIS_LOWER 0 AR, BUE TR

BASIS_BASIC 1 HAR R

BASIS_UPPER 2 JEEAR R, BUE FBR

BASIS_SUPERBASIC 3 e &, HRUEAE B RBA

BASIS_FIXED 4 JERAS R, EEET AR (EFARRS)

7.9 RIS

DAL TR R SRS B A MRS . BB W REBUE N 42 7.3 -

1.3 IR LA X

RIS RS ax

UNSTARTED BRSNS

OPTIMAL L WSS N. S

INFEASIBLE TERE TR

UNBOUNDED H AR R EE AL Ty a1 A A
INF_OR_UNB BTG H AR R B AL 7 T A A
NUMERICAL SRR B EE h)

NODELIMIT T s BT 2805 A R 5 UK i

TIMEQUT A IS (i) B 4 3] 35 1T A R 58 UK AR
UNFINISHED SRARZE. (H2 M THERE, KA ITEA SR
IMPRECISE KA LS RAE

INTERRUPTED Pk

o TE Java APT il C## APL By HEF, RTMRESHFLECE L Status A

o {F Python API W, fRIRSE XA COPT W—ikwEdids, @d "COPT." Fi%ial Model.status

Pilal;

o didJEME "LpStatus" Al DAZRHURMERLRIPIRA,

=K
BN o

Wit JEdE "MipStatus" W AR RO I AR
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7.10 [EE &R A =

+ CBCONTEXT_MIPRELAX
BRI MIP LRHAR TR, Al 1ol ek
+ CBCONTEXT_MIPSOL

BB MIP AT TR, fil 2 [l R AR

7.11 EFIREESH
XEF PSRRI 55 AR 00 P, P AT DA G TR 2 1 R B R T m I B SR, H Al fe it E S
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SR HSER T ERE AEN 0, WIFIRSKARES A ShiscE .
BRIME O
B/ 0
B KAl INT_MAX
+ TuneOutputLevel
BRSH
SRR H 7k SR
BRIME 2
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g
0: ANy B IRAL H &

L AU O SR 2
2 i B IR 2 1A 2
3¢ R ERIR LR A H 3

10.10 Callback #Hx

e LazyConstraints

BUSH.

S RF IR A I AR

BRI -1
n A
-1:

gﬁ

piiszE N

oo

0

1:

@

R
o USHOOT MIP BB

10.11 HESH

e Logging
Lite 218
e SRR A H
BRIMI 1
EEAH
0: RNk HE.
L SRR H &

W

e LogToConsole

BHSHL

S AR HEEHEH G -

BRI 1

148
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g
0: ANRASKAEHEFHEHE -
L BRI H BRI S

10.12 SRHHKIRE

ARG AERE O, SRR (LSRN T R 22 5], RS %
o CH:O: CAPI &3 RIFR EAHFY
o C++ 80 C++ API BH FH: AHFT
o C# N C# API 2% F: A%EY
o Java B:M: Java API 5% FH: A3 EF

Python g0 : Python API %% FH: His7
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95 11 55 AR Ah ) et ot R it

B LN ZAAEAZBOR g COPT v, XA [F) 28R H AL IR e A T A RIS g . BT NS M RN
o KMMX] (LP)
o —Hr4EHLX] (SOCP)
o ¥E#M¥ (SDP)
o RAMX (QP)
o ZRZARMX (QCP)
o RAEHMX (MIP)
o BRI
HACR RS COPT H i sCRE ORI R MR I A 8L 5 M SR AR E N % 111 s

# 11.1: COPT STRPEBORARAY MBI 5 R g5k

fia) R KRG

St (LP) XHMBERATEE . NRTE
— BRI (SOCP) N R

O (QP) R

M T IRAHRAR (QCP) N RIE

MK (SDP) WA, R T TR
AR R (MILP) or SCYIEE

RABEC BN (MISOCP) o SR

AR Ok (MIQP) o1 CYIEE

RA RN KA (MIQCP) | 43 3 PJ#Ik

AR RS COPT SRR 3 P A= SCOFA . Sl s, 38 = i TR A5
L RIS, 5% COPT 3y LK
2. COPT ZHHmeiE S HA:
« CHH
o C++ $21
o C# #n
o Java 11
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o Python #:11
o Fortran #2171
3. COPT HHICHFAYEE =i TR A

« AMPL

« GAMS

o Julia

¢ Pyomo

e PulLP

« CVXPY

11.1 3% (LP)

LYEMA (Linear Programming, fij#f LP), ffoAiz g Pk AR E R 230, AHZM B9

=N
Zlo

LA P H b eR ORI 2SR A AR S R Y o
11.1.1 #FRiERy
HES W INE

m—1
min Cjxj + ¢
i=0

n—1
11.1
s.t. ZSSZaijxjguf, 1=1,2,---,m—1 ( )
j=0
I <zj; <wuj, i=12-- n-1

S, UL A [ AR R
min ¢’z +¢f
st. 1°< Ax <t (11.2)
" <z<wu
B sh i AS BRI S A0 AR
o UL m FORARGRIIAEL, n RN R
.« WRAERL o = (2)))5; €R”
o ASEIRETE: 10, ut € R, M 10 JORBR TR, u RnAk ER
o ZPRAT 10 uc e R™, i u FORARR R, v RRLR ER
o GMELTRIGERAIE: A = (aij)mxn € R™"
o HFRHREURERREC ¢ € RY R HARRECPERIRL, of R HFREEUT 0 E0R
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11.1.2 &

15 COPT sty &t il (LP) BB SR HAS IR -
. B COPT RRIABEHIK AR5 AL
- ISR
- PR -
o Wk R
o ININZNMELH
o BCELMEH R
- BLESRIFSHOT KRR
- ARHORRES R

Ju—y

[\

w

=~

ot

T BRIk LR

AR s COPT R BLR N2y iy =Fh 75X
L AL A A AR e P2 TR
2. fEIRI— LR
3. WSINERAA BT A2

TE MR PR IR PR LRI, ] AR E I S8 2
o expr/builder: ZMEZAHRBA LML WA HLS
o sense: ZREM, WHHINSH FiFH: i
o name: LKMELRAFR

AR A LN R EZR, T E
o 1b: LML TR
o ub: AMPEZIR LR

FEAN TR e 1 S s 35 11.2 Fow

F11.2: PR H A R AL

RO RIS LR HERIM—ALER

C COPT_AddRow COPT_AddRows

C++ Model: :AddConstr () Model: : AddConstrs ()

C# Model.AddConstr () Model.AddConstrs ()

Java Model.addConstr () Model.addConstrs ()

Python Model.addConstr () Model.addConstrs ()
93
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o KRTLRIELRIH KRN, AEAF AR 0 PR fr. AT, AR SEHREA AN, H
e LB RERN S8 SR — B ;

o COPT SFpfli ] ZYMRADRE LR, HIRAT HEFA AL REN] L Rl st koe LK
o 1£ CAPT 1, DARBUERENE N S Hm A7 RIS
o 7£ Python APL #, FiAMeftshnay BN RENEL R A7 ik Model. addBoundConstr ()

2 PE BRI 1875 il

KA
120+ 1.8y + 2.1z
Z0E
1.5z + 1.2y + 1.82 < 2.6
0.8z 4 0.6y + 0.9z > 1.2 (11.3)

0.1<x<0.6
02<y<15
03<2<28

A g X AR LB 2% COPT Bt NTTF 75

1t COPT At I, B CilEFsh, HARmMM R AR (C4#, C++, Java, Python) ¥4
(S ERAP R PNIDESE

o ARVELATHUH AR B2

1. Constraint 2&: FHCKMEAE COPT PLRIELYAR AR IEIIES%E

2. ConstrArray 2&: Jffiffl %4l Constraint JEXF R AT HAE .
o RVEAPA S B

1. ConstrBuilder &: MECKffAF COPT WA 2 s H g it 2 5

2. ConstrBuilderArray 2&: i {#i ] %41 ConstrBuilder ZEXf LA THAE.
o C++ API: Constraint & , ConstrArray & , ConstrBuilder & , ConstrBuilderArray %
o C# API: Constraint % , ConstrArray % , ConstrBuilder % , ConstrBuilderArray 3
o Java API: Constraint % , ConstrArray % , ConstrBuilder 3% , ConstrBuilderArray %

e Python API: Constraint 2 , ConstrArray % , ConstrBuilder % | ConstrBuilderArray %

154 Chapter 11. FEZRR{LEIEEEKAE



HECRERER P FH, BR# 6.5.7

11.1.3 kg

X AR L, AZRORMEE: COPT SRl AsRIAIAA  BAERM A G35, ddBE 2

"LpMethod" [ LAEFTHEE -
T, IS 5

T8 2 15 A Z R A AL S B, T DA SR AR BVA B HLAR TAER
CORMARIAE R

KT LRI MR H S SH R0 55 £aWk Ml Lk

11.1.4 HXEHFER

ZePERL RGP

SRR AR A A AR SR JE N R 11.3 PR

#1130 ZMEHLRI B A K S

BHE KA BHEY

Cols R W (REOES)) M
Rows BRUm M L2y (REUEAT) $H
Elems R AR P ARE TR
LpObjval 77 RBURTE P SRR 225 IR )
SimplexIter R AR SR IEER 5L
BarrierIter R PR B EREL

AR R R AE RN R Jm bk an 22 11.4 iR

#1140 2N RABES AT K

BiEA il BEaX

LpStatus RN MR SR AR S

HasLpSol HRE L S5 ] DABR A MR A (R
HasBasis BRUEME Je A A DABR AL Z B K] fr
LpObjval 7 BUE PRI SR AR ) 125 A S BR
SimplexIter BRUEE AR B R IEEREL
BarrierIter BEEM W REIE S

X AR R R AR AR, COPT bR (A X AF RHE, DARIBOHE G A e R, 4 ¢ 115 Jr

TN
¢ 11.5: 2R PRI XA 1) AU 215 6
=84 il BFEEREEX
Slack FRAUEE PAGEAS B BUE, WML IGERFERE (activities)
Dual FREUEE Ko (A% 8 Y U
RedCost FEBER A5 ) Reduced Cost

TEAFgAEE AT, JEIEAE SRR, WEE R, 58 F5.

11.1. &M% (LP)
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11.2 ZHéEs%) (SOCP)

“r4EFK] (Second-Order Cone Programming, fjFr SOCP), HAIRHREUELMEmEL, AL H2 W
HEATR N 2R

11.2.1 $rasjEny

“Bri (SOC):
QM = {(t,2) € Rx R" | ¢ > ||z2} (11.4)
Lk
% ¢ e Rfflz € R™ s, T ¢ > [ofo Fioh " Brikss.
Bt

min ¢’z + ¢

s.t. 1< Ax <uf
(11.5)
"<z<u®

Fr+geQ
BT A g AR SR S A LR -
o BER: 7= ()1 € R?
R EBYETEE: 1V, u’ e R, Hj ¥ R8T, o’ Foneh BR
ARHF: 10w € R™, Hrp u® FURGHELAR TR, v FREHELAHR 5
LMK BB A = (aij)mxn € R™
HARREH RS ¢ € R FoR B BCP R RE, o 2R BARR A E0m
o B m FOREMELARFR N, n FORIRAL RN, kb F0R LR
Horpr, HEARAH X S0 LnE
o F: F e RM™ HER ) ZBUERE
o« gt g € RF MRS R

o Q IRk AMEAWMEHREM, Q=01 x Qy x---Q,, H p IR_HEARINNEL, Qi€

11.2.2 &

1 COPT ity "Ik (SOCP) BB RAFM AL IR -
1. BIE COPT SKRGIFIHIRK AL
2. ININBEZAL
3. A LRI
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o INIMBLRAR R
o WA (THriEgyl. Stk2oR)
o UCE H bR
4. BESRIRSHOF R
5. IRBOK AL
B B R 2R
IR fds COPT SCRFRUATR MRS 2L A — i b £ AT A

brifi: Bk
n—1
Q" = {xER” 9 > ZI?,CL’()ZO} (11.6)
\ i=1

RN CONE_QUAD
k%

n—1
2xox1 > Zxaxo >0,x1 > 0} (11.7)
i=2

Qf:{xeR"

HEF/R: CONE_RQUAD
TR PPN B HEL R, el AR E R SR B
o ctype: FiHELYHAYIETL
— CONE_QUAD : FpifE " [fréf
— CONE_RQUAD: Jigh% ik
o cvars: S I HEL R B
o dim: TRHriEARIYEE
TEA AR 1 i se B 20 42 11.6 fos:

% 10.6: BRI AEL R Y R g

RO ek

C COPT_AddCones

C++ Model: : AddCone ()

C# Model .addCone ()

Java Model.addCone ()

Python Model.addCone ()
R

o KT I HELRERBIAT B, TEAR SRR D R AR AR AT, DA SEARRRIRAT A
bl EESCER S RERI SR S — 85

o TERRBES SRR B iEL A Iy, i R IR AR AR AR IR R AR U
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o 1£ C API v, DMTRZEFEMEEROE M HEL R DL, 5T C AP WAk M R i 6k, i
S AR

o 7E Python APL #r, XtFH5& “BrifE4E )z, 7HAMEUN 74 Model. addConeByDim() .

LA R B
H 24, 21, 22, x5 FIRIARIE B :

x4 > /73 + 23 + 23 (11.8)
Hﬂ T3,T4,T1, T2 *@ﬁﬁ%ﬁ;@%im%ﬁ
w31y > 22 + 23 (11.9)

PA 24, w1, 22, w3 R RLAIRRIE B EE MBI, HEAS R gRFERE O A ARG SE AN T
C #n:

int ncone = 1;

int conetypel[] = {COPT_CONE_QUAD};
int conebeg[] = {0};

{4};

int comneind[] = {3, 0, 1, 2};

int conecnt[]

COPT_AddCones (prob, ncone, conetype, conebeg, conecnt, coneind)

C++ 210

VarArray cvars;

cvars.PushBack (x4) ;
cvars.PushBack(x1) ;
cvars.PushBack (x2) ;
cvars.PushBack (x3) ;

model.AddCone(cvars, COPT_CONE_QUAD);

C# e

VarArray cvars = new VarArray();
cvars.PushBack(x4) ;
cvars.PushBack(x1);
cvars.PushBack (x2) ;
cvars.PushBack(x3) ;

model.AddCone(cvars, Copt.Consts.CONE_QUAD);

Java 17

VarArray cvars = new VarArray();
cvars.PushBack(x4) ;
cvars.PushBack(x1);

cvars.PushBack(x2);

Gy
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G AN

cvars.PushBack(x3);

model.addCone(cvars, copt.Consts.CONE_QUAD);

Python 11 :

model.addCone([x4, x1, x2, x3], COPT.CONE_QUAD)

1E COPT fffiyswtesz arh, [ CiEwsh, HAammxRgfisEn (C#, C++, Java, Python) i
B HELY M 1 2 :

o BrHELRAR BB
1. Cone 2&: MZHBURMEARI) WL d AH K ERAER £ 5
2. ConeArray Z: J5{#i ffl F'Xf—4H Cone ZEXf R IFATHAE.
o IMHELR M AR £
1. ConeBuilder J&: AZYCK MR Ak I HELY R AOM AR A 125 5
2. ConeBuilderArray 25: “HFE %} —4 ConeBuilder ZEXI 4 It THE.
o C++ API: Cone % , ConeArray % , ConeBuilder & , ConeBuilderArray %
o C# API: Cone & , ConeArray % , ConeBuilder % , ConeBuilderArray %
e Java API: Cone % , ConeArray % , ConeBuilder % , ConeBuilderArray %
e Python API: Cone & , ConeArray & , ConeBuilder % , ConeBuilderArray %
B 2R AU R
o COPT_INTATTR_CONES B} "Cones"
BRE .
T HEL R B

11.3 35¢# % (SDP)
HE K (Semidefinite Programming, f&j#% SDP) (1 HARKEUR LM REL, LIRS A A1
PEAR .
11.3.1 #ShiERy
1P e
L 8" FoR n YEXIFRARERAE S, IR HEFR R
St ={Xe8" | u"Xu>0vueR"} (11.10)

g (Positive Semidefinite, fajfr PSD) 25 hH::
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e SDP fiflirp phifidetd X € S, WAl X = 0. SRR B e A8 B M i p 4 it 2y
WA AR

P MR E 20

15 SDP BiZrr, X = 0 B EgFon YoMk 2isR, B Ae X = b & A8 B MmEZR, et
N T FRBITE, T CENPFHFFA ok, [R5 e 2R (X =0 o

R

n—1 p—1

min ZCj$j+ZCj.Xj+Cf
j=0 j=0

st I5<> agzi+ Y AjeX;<uf,  i=01,.,m—1 (11.11)
7 < x; <uj, j=0,1...,n—1

X; =0, j=01.,p—1

XHLEREAT o FRMENRIZH
SETA m x n QR A= {a;} € R™" B = {b;} € R™ " 45 A FHFE B NFE SCh

3
[

AeB = ai;bi; (11.12)

g

Il
=3
<.

Il
o

B2 AR BRI S0 ST
o FRHLEL: m FORAFFIMNE, n FRAEREEE RN, p TR FEZ R
o PORAER: ARREAER o = (1))]5) € R, PR X; €S (j=0,..,p 1)
o ARFEARPETEHE: 1V, w0 e R, Hg I FORARFEART R, o FoR e s BR
o ARGHFL: 16wt € R™, HA u® FORARTR, u® FORAR EF
o ARMEARMARLGEE: A= (aij)mxn € R™?, A; € R

o HAREREPAERRE: c e R® FRBEREEPIREEL BRI, C; e R %" FoR HArREU 2
EAR AR, o FoR BARE T RO

11.3.2 &

1E COPT hfyzdf g Mkl (SDP) MR RARH)FAL TRUNT

L. B COPT SRAFEREEHIK AR

2. WIS H

3. M E AR
o WP R (REA R, JEkEA )
o INMAREME (CEEAR)
o BCE HAREEL

4. WERKMSEOF R AR

HHDH
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5. FRIUCRIEES R

i1 SRRE) 1B ST 3 R IR DTt AP

COPT s A BAEE (dim) FJ7 RN A i :
LI~ A
2. ININZAEEA R

RCRAgR COPT $RALH 2 2R P X

L Setyap g RRIAa, JrRIX gl (g AL B B X Y A RO ) RIS T2 A

ERAA

2. HEGHEEARRBA (BRRE A RHEd) EAS A, BmEsaih.
TERBER PRI E LW, P AR E S8R A

o expr / builder: g ZYRRINA P E LRI E A

o rhs: TIRZIHAT I

o sense: ZRM, WHHEIHESHZ viE T A READ

o name: PELHHLFK
FEAN ) e O Sy =0 35 117 s

P 11T BSINE AR RN RE 2 R AL

. FES

gD NMEELE ARMEELR

C COPT_AddPSDCol / COPT_AddPSDCols COPT_AddPSDConstr

C++ Model: :AddPsdVar () / Model.AddPsdVars () Model: :AddPsdConstr ()

C# Model.AddPsdVar () / Model.AddPsdVars() Model.AddPsdConstr ()

Java Model.addPsdVar() / Model.addPsdVars() Model .addPsdConstr ()

Python Model.addPsdVar() / Model.addPsdVars() Model.addPsdConstr ()
X

o RTHEAR. PRI RERAE, ARG O PR R AR WATC, A SEH

PRI AT AN, (R SC IR DI RERN S 4 e — By ;

o 1t C APT W, HSIEEZRN, SRR AMMARLTI TR, FELaI TIRESE, Hikw

HFC API Sd: )ik Fe/5 2R 1% COPT_AddPSDConstr ;

e 7F Python API Ht, Model.addConstr () RJPAFFHIN—LLM20., REA R Indicator YR

FRAEIG . HARTE S Python API 4% : Model % .

P s AP E LR Bl
AeX + a1 +15=06

212>20,22>0,X =0

(11.13)

11.3. ¥x# % (SDP)
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Hore

1 1
A=11 11 (11.14)
1 1

TEAR R AR O A RS SE P AN R -
C#n:

/* Matriz A */
int ndim = 3;
int nelem = 6;
int rows[] = {0, 1, 2, 1, 2, 2};
int cols[] = {0, 0, 0, 1, 1, 2};
double elems[] = {1.0, 1.0, 1.0, 1.0, 1.0, 1.0};
retcode = COPT_AddSymMat (prob, ndim, nelem, rows, cols, elems);
if (retcode) goto exit_cleanup;
}
/* Add PSD columns */
int nPSDCol = 1;
int colDims[] = {3};
retcode = COPT_AddPSDCols(prob, nPSDCol, colDims, NULL);
if (retcode) goto exit_cleanup;
/* Add columns */
int nCol = 2;
retcode = COPT_AddCols(prob, nCol, NULL, NULL, NULL, NULL, NULL, NULL,
NULL, NULL, NULL);
if (retcode) goto exit_cleanup;
/* Add PSD constraints */
{
int nRowMatCnt = 2;
int rowMatIdx[] = {0, 1};
double rowMatElem[] = {1.0, 1.0};
int nColCnt = 1;
int psdColIdx[]
int symMatIdx[]

{0};

{2};

char cRowSense = COPT_EQUAL;

double dRowBound = 0.6;

retcode = COPT_AddPSDConstr(prob, nRowMatCnt, rowMatIdx, rowMatElem, nColCnt,
psdColIdx, symMatIdx, cRowSense, dRowBound, 0.0, NULL);

if (retcode) goto exit_cleanup;

C++ #1:

SymMatrix A = model.AddOnesMat(3);
Var x1 = model.AddVar(0.0, COPT_INFINITY, O, COPT_CONTINUOUS, "x1");
Var x2 = model.AddVar(0.0, COPT_INFINITY, O, COPT_CONTINUOUS, "x2");
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G AN

PsdVar barX = model.AddPsdVar(3, "X");
model.AddPsdConstr(A * barX + x1 + x2 == 0.6, "PSD_R");

C# #n:

SymMatrix A = model.AddOnesMat(3);

Var x1 = model.AddVar (0.0, Copt.Consts.INFINITY, O, Copt.Consts.CONTINUOUS, "x1");
Var x2 = model.AddVar (0.0, Copt.Consts.INFINITY, O, Copt.Consts.CONTINUQOUS, "x2");
PsdVar barX = model.AddPsdVar(3, "X");

model.AddPsdConstr(A * barX + x1 + x2 == 0.6, "PSD_R");

Java $:11:

SymMatrix A = model.addOnesMat(3);

Var x1 = model.addVar(0.0, copt.Consts.INFINITY, O, copt.Consts.CONTINUOUS, "x1");
Var x2 = model.addVar(0.0, copt.Consts.INFINITY, O, copt.Consts.CONTINUOUS, "x2");
PsdVar barX = model.addPsdVar(3, "X");

PsdExpr pexpr = new PsdExpr(xl, 1.0);

pexpr.addTerm(x2, 1.0);

pexpr.addTerm(barX, A);

model.addPsdConstr(pexpr, copt.Consts.EQUAL, 0.6, "PSD_R");

Python $#:11:

A = m.addOnesMat (3)

x1 = m.addVar(1b=0.0, ub=COPT.INFINITY, name="x1")

x2 = m.addVar(1b=0.0, ub=COPT.INFINITY, name="x2")

X = m.addPsdVars(3, "BAR_X")

psdc = model.addConstr(A * X + x1 + x2 == 0.6, name="PSD_C")

7 COPT 42ty gmese Ly, B C 4L, HAM MM G HfEED (C#, C++, Java, Python) ¥4
(S SV ¥ PSP

Py af R U AR B
1. PsdExpr 2: FHORME COPT rp I T i RIK AT 2 AL B R A R E R E
HATE LA KRR B
1. PsdConstraint 3¢: AZHORMEA A E 2T AR BRI B4
2. PsdConstrArray 25: J7{H T % —%4 PsdConstraint 2%} 5 SEfTHE.
A8 AT AR B
1. PsdConstrBuilder 2: AZHOR AR F A B E LA AR B S S
2. PsdConstrBuilderArray 5: NJ7{HH %} —2H PsdConstrBuilder ZEXf & A THEE
C++ API: PsdEzpr % , PsdConstrArray % , PsdConstrBuilder % , PsdConstrBuilderArray %

C+# API: PsdExpr %k , PsdConstraint % , PsdConstrArray & , PsdConstrBuilder % , PsdCon-

strBuilderArray 3%
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o Java API: PsdExpr % , PsdConstraint 3 , PsdConstrArray % , PsdConstrBuilder % , Psd-

ConstrBuilderArray %

o Python API: PsdExpr & , PsdConstraint 3% , PsdConstrArray % , PsdConstrBuilder & |, Ps-
dConstrBuilderArray %

11.3.3 kg

NP2 A ), AZBOK ffgs COPT $RAEMRARSEEA : OSBRI R T R, EdiEmhis
%% SDPMethod W] PAHESTHEE -

HHMESE AR FT T FIAREL .

11.3.4 ExXEH

4 TE AL BT A AR SR A 5 118 R

F 11.8: 2P AT R E LA K m b

B e il BHEX

PSDCols BAE M g AR R AL

PSDElems BRUETE H AR R B 2 AN

SymMats BRUR N AR v PR )
PSDConstrs BRRE 5 LRI

HasPSDObj BEUR N FERI Y H A5 R E0e 75 A0 52

11.4 Zx#4% (QP)

11.4.1 HyssEm

M WA (Convex Quadratic Programming, ik QP) #YHAREUR M —IKREL, LR A1= M
A

HCERITT
1
min 53:TQ1: +cle 4 ¢f
n—1
st If < Zaijxj <, 1=0,---,m—1 (11.15)
§=0

B S A S
o R @ = (2,)]) € R
o RIS 10t € R Hop, 10 RORERRR, u HoRE R R

o RIS 10w e R™y o, 1° FORAHUTI I, u FORZAR PSS
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o SMEARARBOEE: A = (aij)mxn € R™
o HiseRfh s g 2400

— Q € R™™ FIR HbReR &b — iKW R %L

— ce R FIRHFFRECP MRS, o Fom H bR AT R Een
o AL m FORAFRFMEH , n FORIFE RN

11.5 ZRARMY (QCP)

MR AH K (Convex Quadratically Constrained Programming, fajifk QCP) B HMRERECE N Ik
PREL, AR T IRAIR AL LR .

11.5.1 FSH4ERY

HeE A

1
min  —27Qz + Tz +¢f

1
s.t. §mTPZ-33+aiij < g, i=0,-- m—1 (11.16)
1" <z; < j=0,1,---,n—1

B AR BRI S0 LT -
o AR @ = (2;))2) €R™
o AHIETEH: 1V, u? e R, H IV FOREHETR, o FonAH EA
o YRGS w e R, H u¢ FORAE A
o TIRAFPHFRLL:
-~ P eR™™ (i=0,..,m—1),
- a; = (aij), € R"
o HipeREhAc s 250
— Q € R™™ R Abpek b — kIl 244
— c € R" FIR AFFRAUH R MIREL, o R H AR B i A0
o TEIEL: m FORAHEIEH , n FRRFE RN

R

o MBOKMREE COPT HuisCRpsR AN —UHLAN™N R sl i, by @ fn P (i =

o UARRDN >= 1 OB JoT P+ Y000 aga; > 15), ML Q M Sk kiNg
o MPAEHEABAEL, “IRARFEA AP S TR, ZpEmiAl H 40 .
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11.5.2 &

15 COPT Wil — Ak (QCP) BRI EEA L PR -
. @@ COPT KM EEARARA
- IS SR
- M TR AR -
o ININAEE:
o WM IRZH
o WE IKHIREREL
- BCESRIRSHOIT R
- BRIBOR IR AR
MBS M K2R
CROR g COPT SR IN "Ry widh 75 =X
L Sexs iy “RAREGAS, e TR IUMIZ AR B T AL, AN A
2. B TRAFRIA (BRI ENSEEA, BmESR .
PE RS PRI R ARy, T R] AR E I SR 1 A
e expr / builder: T IRAFRIKA "KL HE S
o rhs: IRAHA b
e sense: Al THYEA : COPT_LESS_EQUAL # COPT_GREATER_EQUAL
e name: RARA
TEA AR E 1 e B =0 2 11.9 s

Ju—y

[\

w

=~

ot

2% 11.9: TR AH I R %R

IO g

C COPT_AddQConstr

C++ Model: : AddQConstr ()

C# Model.AddQConstr ()

Java Model .addQConstr ()

Python Model.addQConstr ()
R

o KT TIRZRENE K EAE, FEARRI AR DR R FR. R, AR SEABRIEATANN
{HI2 SEI DI RERI S0 S — 3 s

o 7 CAPI w1, I RZHR}, FTARMLHEZRLMET R TR, IR %S, BikiEs%C
API F4: #iE o5 i R%L COPT_AddQConstr ;
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o ¥£ Python API #1, Model.addQConstr () ] PAMITFIRMI—4c LR IR AR 2 HAKGE
2% Python API 4 Model % . BAKTE S Python API #3: Model 3% .

KA
4t ad 4 2 <=0 (11.17)

TEAR R ez O A S SE P AN R :
C#n:

int nRowMatCnt = 2;
int rowMatIdx[] = {0, 1};
double rowMatElem[] = {1.0, 2.0};

int nQMatCnt = 2;

int gMatRow[] = {0, 1};

int gMatCol[] = {0, 1};

double gMatElem[] = {1.0, 1.0};
char cRowSense = COPT_LESS_EQUAL;
double dRowBound = 0.0;

char *name = "ql";
errcode = COPT_AddQConstr (prob, nRowMatCnt, rowMatIdx, rowMatElem,
nQMatCnt, gMatRow, gMatCol, gMatElem,

cRowSense, dRowBound, name);

C++ 10

model.AddQConstr(xl*xl + x2%x2 + x1 + 2*x2 <= 0, "ql1");

C# #n:

model.AddQConstr(x1*x1l + x2%x2 + x1 + 2*x2 <= 0, "ql1");

Java £

QuadExpr ql = new QuadExpr(0.0);

ql.addTerm(xl, x1, 1);

ql.addTerm(x2, x2, 1);

ql.addTerm(xl, 1);

ql.addTerm(x2, 2);

model.addQConstr(ql, copt.Consts.LESS_EQUAL, 0, "ql1");

Python # M :

model.addConstr(xl*xl + x2*x2 + x1 + 2*x2 <= 0, name="ql")

fe COPT fefitpydmietic b, B Cilrmsh, AR G gnEeE 1 (C#, C++, Java, Python) 1y
PR HELY AU A 2K -
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o AT TR KB B

L. QuadExpr : AZHCRAEGS COPT ) TAUH IR Sk s X 28 S Al AL S B B2

o TIRAHM RIRIEI B

1. QConstraint 2 FZECKMFAR IR AR HH AR R 214 5
2. QConstrArray 2&: Ny ffi i F'Xf—41 QConstraint 2Nt 44 THE/E.

o IRAHA GBI

1. QConstrBuilder J8: FZHCRAEAS HFEE IR U I Ao #A) 2 1) ) 26 5

2. QConstrBuilderArray 2:

N7 Pixt—41 QConstrBuilder X R4 .

o C++ API: QuadExpr % , QConstraint % , QConstrArray % , QConstrBuilder % , QConstr-

BuilderArray 3%

o C# API: QuadEzpr & , QConstraint % , QConstrArray & , QConstrBuilder % , QConstr-

BuilderArray %

o Java API: QuadEzpr % , QConstraint & , QConstrArray % , QConstrBuilder & , QConstr-

BuilderArray 3%

e Python API: QuadExpr %k , QConstraint & , QConstrArray % , QConstrBuilder £ , QCon-

strBuilder Array 3%

11.5.3 #AxXEH

TR IR A RIS A A A OB 11,10 PR

6 1110 BRI R AR 5 @ 1

BHZ e it} BHEX

QConstrs RN TIRAIRIAEL

QElems HRURE W H bR R EC P AR RN
HasQObj BRI FERY R A5 IR I H bR ek £

11.6 B&EHAY (MIP)

11.6.1 #&

AR /T (MIP) AR B rp it A B UEC BB . H AT BOR s COPT (i
Bow SRR . IR . ORI RIS A

MIP [i]ii e RIF5IL

IRE RN (MILP) 0 SCNEIRE
RABEC Pk (MISOCP) o1 SCYIEIE
RAEE & (MIQP) o SCYIFIE
TRAEAON KA (MIQCP) | 7 LI

168
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1E COPT i, SRR RERCRIAS 5 KOO W B3R a0
+ BINARY
kA (0-1 AR )
o INTEGER
ﬁkﬁﬁr =
T N R SR AL R
o TEESH vtype iy BINARY 75l 0-1 A5 &

o J5E % vtype iy INTEGER ML HUL &

11.6.2 kg
X REBOII A, A2 BCR g ds COPT SR RBEAA : 73 S UIHIA, B AL 24 "MipMethod"

ATPAEATHE R o i o B0 HA RO A T S LA S8, T AR G SCUTHR B RRR A BAR AR AR | 1%
GESHAUET SHARL

KT LML MR H S S5 KA A S DIk .

11.6.3 #HxEH

% 11.11: MIP #H £ @m0

B E il Bia X

Bins BRURE it R (B) B

Ints BRI Bk E (91) A%

Indicators BRUEME Indicator ZJ5 %k

IsMIP Rk B R RO B2

NodeCnt b3 0 O3 SCE SHER I KA

HasMipSol RN AR R -

BestObj P BRI RO SR g2 I e fe 1 H A e R
BestBnd 7 i R FRNR SRR RS B AT N 7L
BestGap 7 i BUm RO SR AR AR I S5 S A AR R 25 25

11.7 FHFRLIR

COPT SCHHEPIFMRIRIIZIR : SOS ZY5Al Indicator 274,
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11.7.1 SOS 45
SOS Zy5i (Special Ordered Set) J&—2KKR il —2HARBUEMFTRZI AR . HAl, COPT ZRePHiFZEAL
SOS 2y :

1. SOST #ipk: WMLHOIE N HUE RELA M ERTIES(

2. SOS2 23k ZHRMARF IR EN — 4L T E LA W ANAE BT BCERS(E, HIRARZE AL 57 2
SRAALE

PA_EWFR SOS ZYsiAE. COPT w35t LTS, FERAZLERIN SOS Zys Ny al PAVEFTH5 7E -
e SOS_TYPE1
SOS1 443
e SOS_TYPE2
SOS2 #yiR
TEFBA PN SOS Zysiint, R ARG LA N S 4L
o sostype : W E SOS A3
o vars : %5 SOS iYL H

o weights : 25 SOS ARAARME, AIESLL, BN None

TR
o Z 5N SOS Ly iAS RN DUNIESA R, k28 Rl R
o AP SOS LT, RN B AR ;

o KT SOS PRy HMRIERIANE, TEAR AR O ek B fr. M, pAK BB A
AW, R SCER SREMI SRS SR —FERY

B COPT $2AUH XKL, SCiixt SOS AT — L84, R B 5 M g e v, A
BRI SOS LAy 1 R 4L -

22 11.12: IImFIERE SOS 25

HwizreO #Rhn SOS #yk REVEEIFRETA SOS 43R
C COPT_AddSOSs COPT_GetS0Ss

C++ Model: :AddSos () Model: :GetSoss ()

C# Model.AddSos () Model.GetSoss ()

Java Model.addSos () Model.getSoss()

Python Model.addsS0S() Model.getS0Ss ()

KT SOS AR KRR, ARG O, WL, AT, AASRATRA AR, HE2
KHRINREMB R SO Wit 2SRRI T APL 25 P S, DRI A4

o CAPIL: {93k folf A Ae)
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C++ API: Model %

o C# API: Model %

o Java API: Model 3%

o Python API: Model 3%

1t COPT Rty v, B CifEFsh, Hpmm R AfE T (C4#, C++, Java, Python) ¥4
ik SOS Zysf K28

o SOS Z il KARAERE4 -
1. Sos Z&: FHOKMRAT COPT th SOS ZyHfiAH XK #fERy B4
2. SosArray 2 Jyfi ] X —4 Sos FERXFRIATIRM,
o SOS Zysfihty a4 -
1. SosBuilder : EAMHCKFEE COPT Hiiyid SOS it dasmyats, Mt T AN
e
2. SosBuilderArray 25: N5 FIXf—4H SosBuilder Xt b THE,
PA L SOS Ay KR b i RO ERBA NG, il S S mETE S APT 225 T h iR B 25 -
o C++ API: Sos % , SosArray % , SosBuilder % , SosBuilderArray %
o C# API: Sos % , SosArray % , SosBuilder % , SosBuilderArray %
o Java API: Sos % , SosArray % , SosBuilder % , SosBuilderArray %

e Python API: SOS % , SOSArray % , SOSBuilder % , SOSBuilderArray %

11.7.2 Indicator #)3R
Indicator 25— SRR, EOA—A—HHILAVER y 1)y Indicator A, AU y (0
TEPERIEAR oz < b REMAL. Indicator Zys—kFik:

y=f—alz<b

fe{o,1}

(11.18)

o My = ff, KPEYHR
o My # [t KHAHTE (WAREER ) .
7 Indicator Yy, M HREHEE AN FSEC
e binVar : | Indicator A5 &
e binval : FRZMELHNIMH LR Indicator AFFHAEE (0 3% 1)
o builder : ZRIEZyIUHEAR

R
o PARZIISIEATRE—RFIBN o' 2w <b, KPR L, LMELRGTR < . > Fl = ZFHTE;
o AR Indicator 2950, AR BEACHIIR ;
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o KT SOS ZPRAy RARIRIERIE, TEAR AR D iR B fr. M0, PAK SBARRIgA
A, R SCE R S REMI SRS S —FERY

FBCR s COPT FEALAH R E, AN Indicator 3 . FKEFE & Indicator ZYH % MW Y Indicator
Yy, BATE:

2% 11.13: A[EgmfEEE 0 mARE Indicator 243

wmiEEO 0 Indicator 43R IRBUFERE Indicator ARIE S

C COPT_AddIndicator COPT_GetIndicator

C++ Model: : AddGenConstrIndicator () Model: :GetGenConstrIndicator ()
C# Model.AddSos () Model.GetGenConstrIndicator ()
Java Model.addSos () Model.getGenConstrIndicator ()
Python Model .addGenConstrIndicator () Model .getGenConstrIndicator ()

KT Indicator YRR . IRIMSFEAE, TEARFMARRE O, sRAEIAFR. TR, ARSEA TR
AR, HRLHRINRERSEE R — 2. i — 2SR 5IEET APL 25 PR &Y, DA
RIPEAN G :

o CAPL: #i&Aoffrig®
o C++ API: Model %

o C# API: Model %

o Java API: Model 3%

o Python API: Model %

f£ COPT SZHfiygmiet I, Bk CilaE b, HARMIN SISt (C#, C++, Java, Python) 1§
{It Indicator ZysAH M

o Indicator ZysOif KHRAER3f2 :
1. GenConstr %: FEUKME#E COPT () Indicator ZsAH J AR ERE: ;
2. GenConstrArray 2%: J{# ] F'XI—41 GenConstr FXt R M1 TH#AE .
o Indicator 2y @A) Hf % -
1. GenConstrBuilder J¢: FZHURffAF COPT Hityyi# Indicator LA EEARIIES S
2. GenConstrBuilderArray 2&: J5{# Jfl F'Xf—% GenConstrBuilder X4 i fT#EE.

PA L Indicator ZsAHRHIZE AP ROOTVAMBARN A, WE— 2SR WMIEET AP 2% Pyt
e C++ API: GenConstr &, GenConstrArray %, GenConstrBuilder %, GenConstrBuilderArray

j}kc

o C# API: GenConstr &, GenConstrArray %, GenConstrBuilder &, GenConstrBuilderArray %

o Java API: GenConstr &, GenConstrArray %, GenConstrBuilder & , GenConstrBuilderArray &
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e Python API: GenConstr &, GenConstrArray 3, GenConstrBuilder %, GenConstrBuilderArray

;kc

11.7.3 E%4OREXEM

COPT SRUBATIEHE, RRIABIE S RTRLRAE , 0 42 1114 B
AR N R AHRO I, 5% BT

#1114 FRERZHRA KB MRS

IE E:id] BEEX

Soss B ENE SOS WAL

Indicators BB Indicator Z5 14k

IISS0Ss Rk 41 1IS 1 SOS s i%H
IISIndicators RN A58 TIS 1y Indicator ZY5AY%ELH

11.7.4 B%LERM 1S K&

KT ATATRLBL) TIS 1455, COPT $2{AH %, PAFREL SOS 24y IIS RAS, WS 1~ 7T 174
g F2F 0 RIUFFHRA R IS RKRE
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945 12 % AnrERSAG 4P

ASEAF AR COPT AR IT{F N PR ARIR ok, 545 I A
o TTATHAE 1IS
. Z:Fj—/ﬁ,%zﬁﬁfj—"]-’ff'ft%l}g&

TEXT B SE [A) A 7 @A sy, FRATTE 3 S B B AUR TG DL, XA A fEIR ASHS A COPT . INFEASIBLE .
SEBEARURN AT R R A DA WA

L R SHE R A B (B SR YR e I 25 ) 5
2. FIREA B A ATAT, LA A BT 2 T
COPT FRAMPIAIA AT TR 73 A AIAL B 5
Lo WSEAATEORIN TIS: JE (A BUBZLUAN I A7 14 5% B 24 SRR A i 5
2. ikl (FeasRelax): s 4y FEUAUR TR A s A SHERIR S E (Violations) .

12.1 ARE[{THEEEY 1IS
IS (AHA—ET RS, Iireducible Inconsistent Subsystem) &G EUAUAAATH R/ NP4, BA
PATFHRRL:
L 8RR ARIATIY 5
2. I IS R — KRB R, XA RGBT
WL COPT AN IS A—E @M, AR 1. FIARFEZRIFRAREAN G, &
Bt 1S, A REMRIAL R AR5 AT 1T .
T DA AT AR A AL i
max z = 12z, + 8z
s.t. 5y + 2xe > 140
211 + 319 < 90 (12.1)
4y + 25 < 100

x1,72 20

ALy AT T PR |

175



HECKMERRFFH, BRE 6.5.7

dry + 2rs = 140

T2

dry + 229 = 100\,

MR FRATT AR, MR AR L9 H0A -

cl : 5z + 229 > 140
(12.2)

c3:4dxy + 229 < 100

T AR TIS SR FASCHE (Liis #630), SCPENARANT, NEDREE R B0

\Generated by Cardinal Operations

Maximize

12 x[1]1 + 8 x[2]
Subject To
cl: 5 x[1] + 2 x[2] >= 140
c3: 4 x[1] + 2 x[2] <= 100
END

12.1.1 & 1S

COPT Ay Zmesk NI A TR TIS K%, 53] — > SRy vl Hrh 5 MR B 4
Fo P DAKS 1IS STEER B A SR, $8EXMFAIGHN - iis (U1: example.iis ), KR
121 foR:

% 12,1 RAFTRAL TIS T ThRERY R %k

HizrEn ZE S B’ IS HEEREANXH
C COPT_ComputeIIS COPT_WritelIIS

C++ Model: : ComputeIIS() Model: :WriteIIS()

C# Model.ComputeIIS() Model.WriteIIS()

Java Model . computeIIS() Model.writeIIS()
Python Model. computeIIS() Model .writeIIS()
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12.1.2 FRERFEEFLRE 1S K&
FREEE IS KEHE<EBEH
TRARTATERAL IS Sep)s, mTPAEE SREvE R (F/ E5Y) 1 TISORAS, RS h R 2 A
FE 1IS H:
o 1: fEELE (P EFR) fE 1S
o 0: fgEds (FH/ ES) AfE 1S
ANl gmfeh & B DR R 2 12.2 R

% 12.2: PRI R TIS PREAH K R %L
HmizsO TETHR IS KE TE LR IS KE

C COPT_GetColLowerIIS COPT_GetColUpperIIS

C++ Model: :GetVarLowerIIS() Model: :GetVarUpperIIS()

C# Model.GetVarLowerIIS() Model.GetVarUpperIIS()

Java Model.getVarLowerIIS() Model.getVarUpperIIS()

Python Model.getVarLowerIIS() Model.getVarUpperIIS()

X
o DA LR H A B AT DA BN AR B ((Var o0 4) Bi—4HA8 R (VarArray 2RE{ tupledict 28X)
%);

o [ CAPI 4, HAHRMBEFH AN Var RIAFEAREUR NS & TIS ARZSH %L
PA Python “Affll, Var.getLowerIIS() # Var.getUpperIIS() ;
o+ 7E Python APT #t, iAW DAEFEVIIN Var JEXG 0 i o1 JE tE IREURAN AR F ) TIS ARAS::

Var.iislb ZRHUE & T 5L IIS JRAS, Var.iisub FEEiAs & A 1IS RZS.

REL)ER 11S REHEXEHEE
THRRAIATAL IS 5205, COPT SCRARIRZIR (TF/ Lildt) B9 TIS RAS, RASH: i ERII L ia 7t
sef e IS i
o Lt $EEZR (FiS/ BIAR) #E 1IS
o 00 SREAM (PR EhF) AFE IS
AR R R D SRR i % 12,3 R
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& 12.3: FRENAHGH A TIS IRASHH 5 R L

iz LARTHR NS KT 2R LB NS KT

C COPT_GetRowLowerIIS COPT_GetRowUpperIIS

C++ Model: :GetConstrLowerIIS() Model: :GetConstrUpperIIS()
C+# Model.GetConstrLowerIIS() Model.GetConstrUpperIIS()
Java Model.getConstrLowerIIS() Model .getConstrUpperIIS()
Python Model.getConstrLowerIIS() Model.getConstrUpperIIS()

o VAL BRE iR AME I AT LAY B 2R (Constraint

ConstrArray X4 );
o [k C API 4, HAGMAEIR S 4 R Constraint JEURFR AR S 2G0T TIS MRESH pR AL -

PA Python “hffl, Constraint.getLowerIIS() il Constraint.getUpperIISQ) ;

o ¥{F Python API H1,

BRI PAE AT Constraint JEAF G i JE MR B 2%

ENt%) Bi—HA R (Constraint 25 E[

R E IIS R

Constraint.iislb FREUZYHE T 1IS RS, Constraint.iisub 3RERZYR i A 1IS RS,

REUSFRLR 1IS K&

teAh, COPT #2414 % 12.4 Fonesi®, 2

A3 BRI SOS Y5 A Indicator ZJH Y IS HRES.

2% 12.4: FREVEFIR LR IS JRASHH R AL

wiEEO SOS #=x Indicator ZJ3R

C COPT_GetS0OSIIS COPT_GetIndicatorIIS
C++ Model: :GetSOSIIS() Model: :GetIndicatorIIS()
CH# Model.GetS0OSIIS() Model.GetIndicatorIIS()
Java Model.getSOSIIS() Model.getIndicatorIIS()
Python Model.getSOSIIS() Model.getIndicatorIIS()

KT HEANZRI IS R R BCR A ARER RN 4, 5 2k

B

C API:
C++ API:

C# API:

Python API: Model 3%,

RITATARR IS o fk F %k
Model %, Var %, Constraint %

Model 3%, Var %, Constraint %

Java API: Model %, Var %, Constraint %

Var %, Constraint %

— SR g T APT S5 TN Y,

178
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12.1.3 IS {HX2%. BEHfEE

its#
P PAE S B E S AL " TISMethod" FN[HIUE, $EFEITEA IIS M5 ik, AIF4AEsE DS EORE T X,
WEE: SHFT
e IISMethod
VIS BE.
BRI -1
]
-1 BEhikE.
0: LR BRI
L THRRCRIE.

B

SR PSR . R DB v, 5% B .

% 12.5: IIS IR ERM KB IEE

B E i BEEX

HasIIS BB E AL IS,

IsMinlIlS BEUEME | PRI IS 2E M.

IISCols RN | AR IS A AR RRE .

IISRows HROEYE | 4% TS BARAEHE .

IISS0Ss HHUEE | 4 1IS i SOS A% .

IISIndicators BEEE 20 )% 11IS 1Y Indicator ZYR %L H .
~flKES

F PR AREAN AT S AR, COPT SCRFSBURA SCIRS B RN AT TIS.,
LA Python S4fl, FARSEBRBIAT :

from coptpy import *

env = Envr()

model = env.createModel("example")
model.read("example.lp")
model . computeIIS()

model .writeIIS ("example.iis")
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M PRI PAME COPT 234K "examples" SCHFJ& N R FBA W] e i & AL FEA AR TIS Ay BT,
SR tiis_ext.py" , PA COPT 6.5 lAHI Python iHF KB, M SCIEEEHR: "copt6s/
examples/python/iis_ex1l.py" .

12.2 Au{TERBRET{ERM
AIATAEAATH (Feasibility Relaxation) i B & il id e/ MU R AT A TR g s AR B 58, KRS

MR BT AR . PR MRS FTAT A TS AE R A R B LR B B, A
1M AR AR A 1] AT

12.2.1 {HEO[IT{E#A

COPT i) gmAedi RS AT A AR S pRER, (7] ot AT DAKE AT AT ARAR ST A 5 A SO, i S
ZIG%% K .relax (: example.relax ), AHFEPEELFFU 2 12.6 .

%2 12.6: RAATHI TIS T RER BKEL

RO THE AT BATIT AR RIS N\ S
C COPT_FeasRelax COPT_WriteRelax

C++ Model: :FeasRelax () Model: :WriteRelax ()

C# Model.FeasRelax() Model.WriteRelax ()

Java Model .feasRelax () Model.writeRelax()
Python Model.feasRelax() Model .writeRelax ()

COPT &4 T Wiy 2 AT AT A AAS, #EFR Python 2 ShA g vk, Pl DA A o 40 AN Tl
SR TIR R S B
L AR W e PR AR RIS WA TR, L FRRAL 2 N SHL, PATSRE AR R A T2 o
o ifRelaxVars : ;X8 S PEATAANM, BRIAMH A True
+ ifRelaxCons : JEAAfAHIEITHN, BRIAES: True
2. SEREMR: MTLARRMEEZ SRR A (AR kL /2R, BEEAS R/ AU B AT 1)
o vars: FpfATHAL R
o cons: THARIILIR
s colLowPen: Z&i FFYMETIH T
o colUppPen: Afim FAYAETH AT
« rowBndPen: ZHUASAHIAETIH T
» rowUppPen: #7 cons JNAUHLH, MZFRLYH Bl FHY T T
R — RN, '8 rowUppPen 3 NULL W[,

AT AR SR R R [ A 11 PP TR 7 SRS B AT AN, U e B
], SRR SRR D APL 225 T R 245 SRR /45 -

g]:g
&
=3
o
<
HE]I
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o CAPIL: “TfTftingbit A o5k Sk
o C++ API: Model %

o C# API: Model 3%

o Java API: Model 3%

e Python API: Model 3%

R

o EFXFEAR (Simplified) FWATAEAASE TR T2, COPT # Python #2155 sk

feasrelaxS(vrelax, crelax), HFEMAMWNSE ( vrelax fl crelax ):
— vrelax : AR IATIAM, BIAEN: True

— crelax : SNSRI, ERINMEH: True

FRB: Model.

12.2.2 T[{TtRsaIEXSEH. BHMER

its#

Ml AE S B B S A "FeasRelaxMode" WAFIHUE, PRI IAT AN Tk . A FgFEE A2

BE, B ARET,
e FeasRelaxMode
B,
VAT LA I
BRI 0
Era
0: ML K
L PR M A S 1 A R O AT b
2: FMER IR .
3¢ VHEIL MG T AL T AL .
4 FMENTRCT I ot
5: PHEE AL MO 5 1 B B B AT A

12.2. FE{TREMT{TLAM
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B

COPT M i, FIRHR T FAARTHIAER, A1 4 12.7 FiR. R IRZE: O R AESRIO %, i
5% BRET.

% 12.7: AL A RN SR IR S

BlA el BHEX
HasFeasRelaxSol R E M T ATFE A TR S 45 5
FeasRelaxObj 7R AT AT AR SR -

=R

COPT SBAT (58, AP HIFRAR (S2h) FRIAIFTAMIEE, DR (R2H) LRI
fhsRt. R OSSO, WE%: 50,

+ RelaxLB
RISC IS
Apk (B) EEAR (7)) AT AR i
+ RelaxUB
PR R

Apk (B1) SEAR (7)) EARAI TR i

IS

HPRAIPAE COPT 22t "examples" SUUFJC T EIA M AR 5 LB nI AT AR SRR BIACHS , SCiF
#°h: "feasrelax_exl.py" , PA COPT 6.5 JRAHl Python &5 R, MM AL A "copt6s/
examples/python/feasrelax_exl.py" .
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4 13w BRI e

13.1 AxXEHY

13.1.1 HEH B NIEHR

XHFRAOR A, HZECR Sy COPT (R MLR A1 E A Bl — 4R R AIR I T4, s =R
Hio MIDASRE SR B

o vars @ fgEAih

=R

o startvals : $E48 & HUE

AR O AP R SE BT A 5 131 R

% 13.1: BCE NIRRT R A

HwizrEO ek

C COPT_AddMipStart

C++ Model: :SetMipStart ()

C# Model .SetMipStart ()

Java Model.setMipStart ()

Python Model.setMipStart(vars, startvals)
R

o KTHILGEMEARERAE, TEAF AR PRk PR T, AL SEARISA AN, (B2
M RERI S U2 —3) s

o XTI C IEFHOREVIRM, BRESHC API H4: ¥3IX) w4t A oh it & 4 BT
COPT_AddMipStart pR%Y;

o A DAIE I 2 R T R B AN R R A6 8 T FE R AZE SRS , PR Model 28 loadMipStart ()
PREL, FFYRIRE RGN AR BT Y s S 2 B IPIGRRE S, P AT AR s E i
WG -

ZF
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13.1.2 #MIERRRYIEN/BA

COPT #RAMICHFE:/ FHIHI KRB, ATAMHIIRAESCHT (" mst") AR R, Ao RO A Y
PRI ] DARFREBORRIRMRAT R S AR S, BAZRIGMHESCIE (" mst") o AR St

F I RIIRMRSCI RS R B, 0 3% 13.2 foR:

% 13.2: WIIRAFEE AN Y R AL

RO BN MSAHE S B NIRRT

C COPT_ReadMst COPT_WriteMst
C++ Model: :ReadMst Model: :WriteMst
C# Model.ReadMst () Model.WriteMst ()
Java Model.readMst () Model.writeMst ()
Python Model.readMst () Model .writeMst ()

13.2 HXEH

AR E: COPT fe AN eS8, W] AT RIS B i A i Ak 225 5K

e MipStartMode

AL PRI AR T 2
BRI -1
%

-1 A Bk

0: A AL A

L AT 52 8 BRI AT R R AA % .

2 AUBE AT R AR R RMR 7238, Sl oRAR 1 MIP SRab4x).
R ARG SERE, T8 MipStartMode=2 , HINFILAMRSHAELL .

e MipStartNodeLimit

BUSH.

KA TERERIHIARIRINE, SRAREY T MIP (7 R 2R

BRIME -1
he/bi -1

B Kffi INT_MAX
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13.3 MR HEHH

13.3.1 SRR HER RN

L. W aa A ] A7 HLEC Dy s s s A

Initial MIP solution # 1 with objective value 9.73987 was accepted

2. RGP, HAES A MipStartMode=2 , MR T MIP Jeih4

Loading 1 initial MIP solution

Extending partial MIP solution # 1

Extending partial MIP solution # 1 succeed (0.2s)

Initial MIP solution # 1 with objective value 9.66566 was accepted

13.3.2 MIEREHRIELRRR

1. SRR A 17

Initial MIP solution # 1 was rejected: Primal Inf 1.00e+00 Int Inf 1.78e-15

2. ARG BAT BRI D D UG R EAR ( not better )

Initial MIP solution # 2 with objective value 10.3312 was rejected (not better)

3. WIGIRAe# ( partial ), HR¥® MipStartMode=2

Loading 1 initial MIP solution

Initial MIP solution # 1 was rejected: partial

4. DRSS PIIGTRE, JCILl R T MIP 1] 11

Loading 1 initial MIP solution
Extending partial MIP solution # 1
Extending partial MIP solution # 1 failed (infeasible)

Initial MIP solution # 1 was rejected: partial

13.3. #isRE A BRIt
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945 14 &

R BOW R b Sy i

TEf 70 308 BRI RO M R rp SRS AR B Z AW 4T, COPT 4R AUVEEURRI I (So-

lution Pool) ZAE, AT LABRIRFE M H A MR 7 H A R K -

COPT 2K, W E A T S8, BV 28 iSol M E AL REE, thn] DASRIER
1So1 MRS LY. H 1k R KA -

o iSol: fRBHRIRS], RIEMPES isol M (M 0 JFR);

e vars

D IRERAE R

FEA R et 1 s B 200 6 14.1 PR

1410 BRI AR A7 R EUE Y R L

HwizrO IRER A REREARRBUE

C COPT_GetSolution COPT_GetPoolQObjVal
C++ Model: :GetPoolSolution() Model.GetPoolSolution()
C# Model.GetPoolSolution() Model.GetPoolSolution()
Java Model.getPoolSolution() Model.getPool0bjVal ()
Python Model.getPoolSolution() Model.getPool0bjVal()

R KT AR, FEARgARRE s Bea fr. DT, AR SBARRAAR, B2
S BEFI SR S8 — By ;

it A 5 e P

e PoolSols

R
fft R AR ROA
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45 15 5 COPT LT R

15.1 AR TAEENB

X SCRA LA SRR, A BCR A COPT AL TH AT AREAT>RAFPERER B SR IE. XS/

SR, SERPTA PO AN -
o BSHUUCACIA: SCRFROLSKARINITE] . S OUAIRT A2 F AR R EE A H AR R B T 5
o HELEOUALIA: SCRFRUTRIBA] o
COPT JAfL TR TARRAMT :
LoEde, BEATHEMETS, IV A SCRETTESEG
2. S5, BRAMEESE, @S ERIT RS R SER R S AL G

15.2 AT EBEXSH
PR TR OB R L, 40 2% 15.1 B

# 15.1: ZHOAIH RS HER

SR A il SHEX

TuneTimeLimit TFREBSE | SRR R
TuneTargetTime FRBSE | SRR R E AR
TuneTargetRelGap BHSH SRR B A 2522 B AR
TuneMethod BRSH SRR I

TuneMode BESH SRR

TuneMeasure BB ZEAEE R
TunePermutes LiYie 2 SRR HSBRRT E AL
TuneOutputLevel S SO H & R
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15.3 SEiERThEE

COPT AL T RS 7 AT Ui

15.3.1 AR A E
U BEH 24 TuneMethod 54, FRAAFPIAHEZRT
o TOAMERRITE: WMEARDRBSEORIOTE, SRR S HE

o JTRERIE FUEZNSHEAG, BAERMERSN, EaRET RIS EOE, (HF
I 2 T AR S 2 PR LR IR

24§ TuneMethod Ky AT REME KON BL & SCINF , Tl BB H A RIRE, PAREATIR R U iese, BOA
BCEN H B

o -1 HEhESE

o 0 PSRRI

o 1t BTN

15.3.2 AMRER
ZIIREH S8 TuneMode 51, WIREWUA : SKARATIA]. B OUARXTZ2E . HARREUEA HARREUE T 5, B
IBCE N A B AR UG 73 510 1% 2 A AN [ U

o 0: SRAFEMITA]

o 1t AR A

o 20 HreR e

o 3 HbrsREUE T A

WA T RAORII A, BOABCET, A BRME T AR 20 14 IR ) KR ) AR R R 2 el WA (8T
FRF A SRR U i DU 2 2

15.3.3 AR

ZINAEHZ AL TunePermutes 5. N T MHABADRAFIERER DS 2 L, COPT AL TH el e
RSBV R TR R, BOABCE Dy B 3hit s

190 Chapter 15. COPT {A{fTH



HECRERER P FH, BR# 6.5.7

15.3.4 B AN

SIIREH S 4L TuneMeasure #5iH, ARSI EMCEIRA T I3,
] PRI SR SIE T2 Uy, COPT P4 T B AR 15 A VR O v U 432 5 S e VR A
BSEI R PIMERERRME, BN E R H 8k

o 0: PHFIME

o L HPRERNE

15.3.5 A BHx

ZINEEH S 40 TuneTargetTime #11 TuneTargetRelGap 1.

COPT AL TH FuvF P sRARS ) A e OO A A 2R O AR, 248 D8 T A B e 42 IR 1 H
WSS, BV EZIAIRIR. W FoRMEmE, BOAE 0.01 &, MR AL, BIAMERN Le-4 .

15.3.6 A B E5HH

%I BEH 24X TuneOutputLevel 45, BRI H A UL SR A i 2. W] e Bk B S 4O AN T -
o 0 AL H &
o 1o U RS R A 2
o 20 KRR UCIR Pl
o 3 i ERIRIL R TR H A

15.3.7 AL B 8] PR

ZINAEH ZAL TuneTimeLimit $4], EFORSEORILTT R RIS BOABE N A Sk,

15.3.8 AR BENERS

JHRTA R SCPA TR B -

o HESCEHESHC
COPT AL TR AV M it BRI S, LSRRI S, XS E S
%, COPT WL T HKFA S0 E S HAT I

o HE RIS
COPT AL T2 AV M i BT S WA . (RS SR SRR S, R B T X L dh gt
AT

o HE GRS
COPT ¥a{L TR A M PR SCHE P e e S AL &, ERHRIL TR AR E i 244l
ERRIEAT S EORTE, 0 COPT VM THA4 [ 3k s S & 8.
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W COPT LS COPT ZHCCHFRRAMMLL, KATET RIS e S HERE 24
{H.

15.3.9 FREUEMER
SR EEHRE, ATPAE &M TuneResults SRINSHIAMETREH , AT DA EFE E % ‘5 1) PR
BRI B B AR SHOE
COPT ffithi th 48 € 9 ‘5 I SEORICEE R B SZHOC: (" par”) W, FEIRENSHA
o idx : SHOIRES RS
o filename : AR
AN TR G 11 FRORT B eR R

% 15.20 A DS ASEIRILE AT K%L

O ks

C COPT_WriteTuneParam
C++ Model: :WriteTuneParam()
C# Model .WriteTuneParam()
Java Model.writeTuneParam()
Python Model .writeTuneParam()

15.4 SRR RBY

B, (A COPT A7 TAXEA "foo.mps" PEATIRMELARIERMEITRE], HH a4

copt_cmd -c "read foo.mps; tune; exit"

PA Python #1461, 1] COPT Jft T RABCHRBIANT :

env = Envr()
m = env.createModel()
m.read("foo.mps")

m.tune ()
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%5 16 ¥ Callback Jjfi

MK g COPT 424t Callback ([H3) ZHRE, SCRPMPE MIP SRR T, SRECREER (A0
AT Ui HARMESE) 5 PARARHIRMRERR . A o (AR Ly . AP ), 4
1ESRAESE

AT NS AT -
o FEEL MIP K fRitA2 + i1z 8
o x| MIP KApit42

o TE API P1£R Callback %%

16.1 3RH MIP Xfgid =P E{s2

MIP Kfgitfedr, nT3RIE B H a5 S Hp T Callback Context (Callback itk ), Ry Context
R

o CBCONTEXT_MIPSOL : 43;%| MIP W4 FfRHT, fil % [m] v b
o CBCONTEXT_MIPRELAX : 43%%| MIP 2B PHAAShAR;, fil % 0] V8 BR 55
COPT ZHpgkluny Callback {755, H41ES% Callback 48515 8 #h4r.

KR KRB HIUNT £ :
Context Callback Information
CBCONTEXT_MIPSOL MipCandObj, MipCandidate
CBCONTEXT_MIPRELAX RelaxSolution, RelaxSol0bj

4t 4P ¥ BestObj, BestBnd, HasIncumbent, Incumbent ¥E{E4i]fil % S #0 v PARE SR EC (R
CBCONTEXT MIPSOL #1 CBCONTEXT MIPRELAX ¥Ji] ).

R
1. 4% HasIncumbent == False , M| FEE$EEL Incumbent .
2. XFF AT, LP RAsbfi, 2nis Bl i =mE e, AR 0 RO S A T -
o CifH: LK% COPT_GetCallbackInfo , R HI{E B4 FRAE R B S8 fit 5
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o TR ZHFEES (C++/C#/Java/Python) H, CallbackBase ZHZML% "THIREL, PASK

URH R ) {E B
3. THAXT R RAEES (C++/C4#/Java/Python) #1, CallbackBase.getInfo(infoname) PR, {3
FrR B B2 A5 BE %L, Bl: MipCandObj , RelaxSol0bj , BestObj , BestBnd , HasIncumbent

o AR A Eﬁ@c”? T R ORI

PA Python #11 KB, FFXTREA P ANMT . HMARFEIEFTHEOLM, TS%EK API 1y
CallbackBase 2%,

o FRECYEIR]ITfE: CallbackBase.getSolution()
o FRECYE] LP #A5fiE: CallbackBase.getRelaxSol()

o FREUCYETHRL4T#: CallbackBase.getIncumbent ()

16.2 =i MIP RigitiE

COPT e fitAi ke ¥, ibM e MIP 73 SCUIERAR RS R, S AR P 29 R R, DA
P MIP SRIGHIERR . 2G0T =2 484F:

L ImiEvEZR
2. YSIEF-E
3. WA A E S AT AT

16.2.1 FHINBHELIR

COPT SZHEH Pt Wik 2R G R, — B @ BB AN, o5 —Fp@idisd Callback 7E3K i
AT, FEFRER Callback Context SN, fF C API 7, HRIBREZR T 25 "Callback” #f7
X4y e AXTE A APL /i, A3 5% Model 2541 CallbackBase FHIEREN.

L AERfRZ T, EREEh IR, SRR IR BOGh FHE MM . A Python S
o RINEAAS: Model.addLazyConstr()
o HMEIMZ A Model.addLazyConstrs()

2. LSRR, J@sd Callback, #iifi Callback Context BZSUNM, (SCHFIRM A TEIELHR . DA
Python K :

o INIMEAAS: CallbackBase.addLazyConstr()

o HERMZEZA: CallbackBase.addLazyConstrs()
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16.2.2 FRINEIFEME

ke, SHFEPER, COPT W3 FiRm A=,
L FEsRfEZ T, BRI, SCRRR ISR FEPFRIZAH . L Python Sy
o VEMIEAS: Model.addUserCut()
o HHETENZ A Model.addUserCuts()

2. fESRfft AR, it Callback, #i#E Callback Context ZNASEMI, A SCHFIR IR FIF-TH £
PA Python Al :

o WINEA~: CallbackBase.addUserCut()

o HERMZEZA: CallbackBase.addUserCuts()

R

o 1 Callback Hi ] Model JEERMII Lo A P -T2 TR0

16.2.3 REBFE LI 1THE
COPT 1) callback TJREZHF7E MIP >R FEH, BN F E & LHnT i@ (AT 042 H Pl AT 2 =
JEN AT, Bl s &N E ). PA Python Hyffl:

o WE HEXHfTf#: CallbackBase.setSolution(vars, val)

o KrH T XMIMMEE AP CallbackBase.loadSolution()

R

T SRR E T R AT

[FIRE, BRSSO s TT BAFE 2 1) Callback Context H A REHEIH I
PA python A, CallbackBase EHr[K)J FApR%L, PAKXT I AT ) Context B34 :
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Context

Sy

CBCONTEXT_MIPSOL

CallbackBase.
CallbackBase.

CallbackBase
CallbackBase
CallbackBase
CallbackBase

addLazyConstr
addLazyConstrs

.getSolution
.setSolution
.getIncumbent

.getInfo

CBCONTEXT_ MIPRELAX

CallbackBase.
CallbackBase.
CallbackBase.

CallbackBase
CallbackBase
CallbackBase

CallbackBase

addUserCut
addUserCuts
addLazyConstr

.addLazyConstrs
.getRelaxSol
.getIncumbent
CallbackBase.

setSolution

.getInfo

R

HAhZARE T APL s B0 A A AR, HXM YRR 2. CilEFEWRE ST Callback

K% Callback Context FIXNF XA, HEMISH C APL: A GE R4 .

16.3 4 F API dh{§H Callback Ij§E

PATET )R G AR DR B, JRATEANFIRY APT . 1] Callback Z)REMIEASIE:

1. ¥ A E X Callback 25, FH4kK CallbackBase 25;

2. SC# CallbackBase.callback() PR#(, FEH W HE XFEMATHEAE GRBUTEME S S & ™G

YRR /FF TS ) 5
3. B E X Callback 5241, FHE A P HEMSE

4. 3t Model 241 Model .setCallback() ¥l Callback 255, F¥ Callback Context 1525t

A

JESEAE R R, FEFE 2R Callback Context H, Wil &8 Callback sEfIH, F P HE XK

callback pR%L.

et s APT PRSI, DA Python R, AIASH 24 examples HH YRR

B "cb_ex1.py" .

I 1] R AN ) o 10 P g3 D7 SRR 0 B WS AT ARl (B STRpA D RE AN R B0 SR — 2,
PABRECR (R /4 -

2B R FiFEEE 11 APT 2% FHG %ty 247,
« CAPI: =ik &%

e C+4 API: CuallbackBase %

196
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o C# API: CallbackBase 3%
e Java API: CallbackBase %

e Python API: CallbackBase 3

16.3. A& API ch{§F Callback IhEE 197
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917 5 JEFEEO X

HECK RS COPT [ Python APT $2UUHMEEMA X, XHF NumPy MU 4E504, — 2R NumPy 404,
PAK SciPy Sl EZ4aHikE ( csc_matrix ) FTEGEHE ( csr_matrix ) (a5 (NumPy fARAR AR K
1.23, Python FARMANERK N 3.8), I HAT AR AL (Fihr) AR RAIE MRS &, BRI I6E:

L A deis st (MVar JE05e) S HAF;
2. MEZ AL NERIAA (MLinExpr JONWR), IRINZL4ELNMELR (MConstr JEXIG) SR K HRAE;

3. MY RFEA( (MQuadExpr R ), ISIZYEN “IRZAHK (QConstraint HKXIR) X
1S

171 ZHTE

L #SInZ 478 & MVar

MVar J& 2 4EA5 BEAH 4R R0 E S, AT AT Model . addMVar () [ 62 H R AT B 4
AR Z i B MVar o [ T 55452 S50 shape TR 4, AR SHCSG VRN 074 RN
FHEN—I, T 1b,ub, vtype , nameprefix ,

o INI—EELERZ 4L G x = Model . addMVar (3)
o NI 4E 3x3 R TIZ4EAS Fi: y = Model.addMVar((3,3), vtype=COPT.BINARY)
BEAL, SERTDARS MVar ZA4EASBITU R #:4E, s y1 = y[:,0:2]
2. R YEAs oA K JE
o YEEHE: MVar.ndim
o ZHABEMFIN: MVar.shape

o JUEHE: MVar.size
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17.2 ZHPWHBEHERRIEX

17.2.1 SHEMREX

DY AR (WPAK ndarray ) MRS LKA (MLinExpr ), SCRRRZH L8A
L JpERkisf: A Q@x

x = model.addMVar(3)
A = np.array([[1, O, 1],[0, O, 111)
exprl = A @ x

2. [ENREE

x = model.addMVar(3)
¢ = np.array([1, 2, 31)

expr2 = c @ x

17.2.2 SHZRFTEX

5 DL 22 4 R FRIB L B TR
e x@Q@x: 2TQu
T

e xQ@x: 2’z

e x@Q@A@x+c@x+b: 27Qr+cTz+b

17.2.3 HibZHRHAEE

L SEMACE . WHAMERANA, AREREG:

x = model.addMVar(3)

y = model.addVar()

¢ = np.array([1, 2, 31)

Q = np.full((3, 3), 1)

expr3 =2 *xx Q0QQ@x+c@0x+2x*xy+1

2. @i/ A/ ARz

mx = m.addMVar((3, 3))

B = mp.array([[1, 0, 1], [0, 1, 111)
expr_add = B @ mx

expr_add += 1

expr_add *= 2

R
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o FATEBATHIZ£4E% A print (MLinExpr) /print (MQuadExpr) K, [m]Hf & F ik ag Ak
shape . ¥4 shape=() Ff, F/RIZEIX MR (B—%ik/ kFEERX), VA ndin=0 , size=1
, X ZYEA5 5 MVar [ shape 02 41

o MUTHIFETREZEA (AQx) W, T2 ERFETREEEEN, A MFVEEN X T80 A ;

o COPT 3(#§ MLinExpr KXIZA LinExpr Z5AMH, (HFFHER LY MLinExpr KXREE
shape=() , HZRMFFIEAN MLinExpr X4 H shape=() .

17.3 $ERFEZY5R

17.3.1 JEREEMELIR

COPT SCHFISIAE LALLM PR X, MBS EER AR A B T -
L E TN ML Pk 205 ) Model . addMConstr () , W LA E IS HE :
o A ZRPEZYHU RBUHEIE
o x i PRHVER (MVar 25X1%)
sense @ AMELARMRA, WA 'L OUMTET). "6 (RT%T). 'E' (%T) %
o b AMEARHRS (5, RS A ATECE0)
o name : ZIRAFK

model.addMVar (shape=3, vtype=COPT.BINARY, nameprefix='x')
np.array([[1, 2, 31, [3, 2, 111)
np.array([2, 5])

X
A
b

mconstrs = model.addMConstr(A, x, 'L', b, nameprefix='c')

obj = np.array([1, 2, 1])
model.setObjective(obj @ x, COPT.MINIMIZE)

2. LY IELH AT N EL T, i Model . addConstrs () L A] DAY INZ 2 £k P 24k«

x = model.addMVar (shape=3, vtype=COPT.BINARY, nameprefix='x')
A = np.array([[1, 2, 3], [3, 2, 111)

b = np.array([2, 5])

mconstrs = model.addConstrs(A @ x <= b, nameprefix='c')

obj = np.array([1, 2, 1])

model.setObjective(obj @ x, COPT.MINIMIZE)
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17.3.2 ZRE)ER

COPT SCHFARIAFE “RABRA PR, RS BRI AR A BT AR -
L & T3 I K 937 Model . addMQConstr () , HJPAFREMSEA -

o Q: IRIRBOES
o o RMETIRET R, AT, N None
o sense : TWRZPRMARM, WIHUEA: 'L (UMFET). 6 (RTET). "B (%T) %
e ths © TRZRAIHI
o xQL: TRIABGEN Q At (i, KSR Q 20
o xQR: TRIABGEN Q fumka (nE, KESHEE Q ME—20
o xc @ AMINAR, LM, M None

 name : ZPRZ

Q = np.diag([3, 2, 1])

x = model.addMVar(3)

y = model.addMVar(3)

cl = model.addMQConstr(Q, None, 'E', 1.0, x, y)

2. Model.addQConstr() , HIEAH LY IRFEIAK
e lhs: L IRFEAN
e sense : AL

e Ths : LTI

Q = np.diag([3, 2, 11)

x = model.addMVar(3)

y = model.addMVar(3)

c2 = model.addQConstr (lhs=x@QQ@y, sense=COPT.EQUAL, rhs=1.0)

17.4 HESHTEXIRBIEFREL
COPT STHFURFLANEA o FRBRHL, IFHROEIL i S 0 A R B AR B iAo X, RS it
S ENENGE
1. L S i 22 48 B R E R B0 Model . setMObjective () , I PAFEE IS -
o Q: TIRKIREEM, A HREREURLNER, WY None
o o RMETURLUA R, AICLMT, W2 None
+ constant : HAbrkETH I

o xQ_L: TRIIARBUERE Q ZoimAs s (i, KSR Q M3, FHIRRECEZME
By, W24 None
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o xQ_R: TRIIARFHM Q A (s, KESHFE Q 38—, #HIFREZLM
H, W% None

o xc @ AWM, FHICLMEI, MY None

o sense : fiAkJy ], WHUEA: COPT.MINIMIZE & COPT.MAXIMIZE
2. HIELH BARREEEE KA Model . setObjective ()

o expr : HARREEREA, TTRAH&MEEE — kR

o sense : {fbFIA], AIEUE A : COPT.MINIMIZE & COPT.MINIMIZE

x = model.addMVar (shape=3, vtype=COPT.BINARY, nameprefix="x")
obj = np.array([1, 2, 1])
model.setObjective(obj @ x, COPT.MINIMIZE)

KT HGEET0, COPT Python # H7p AR AEAS B R (L™ — k) FRikal. HELRIE,
XA SRR E AT RS, P SRS AT B R Y 4311557% Python APT XfR iR :

o ZYASE: MVar %
o ZHELMFAN: MLinExpr %
o —IRFELXH: MQuadExpr %

o FEPELIHR: MConstr %
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5 18 ¥ RiEHE

RECK R COPT feokffd B &t Hak, Pl A RBCR AR B, B ERIUL SRR AL 2
WREFIERP IR AR 2 B FIEAR R H ST, WA T

o RAER EARE KL AT

o RAEB &K AZ AR

o Bk (Simpler) AR E

o M.Ei% (Barrier) $#%8 %
% %)% (Branch-and-Cut) L% B &

18.1 kR BEHEXSEINFTE

F AT A I BB SR R H G R SH, RS R oK g H &
« Logging
B SH
et KA H &
BRIM 1
N
0: ARk H s
L Bk &

¢ LogToConsole

i e 2
e KRR H R &
BRIMIL 1
A

0: ANEASKRAEHEFHEHE -
Lo RSk H S B H A
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RRCKR g COPT $RALMRAE H G CHRAEA SRR H GO BEERAE A R R

COPT Mt EoR MR H 5 SRR REL, FRE H GG ARIRER ST (UFZIEZRA - 1og ) 1, PA
TP H AT ORAT . AN g RERE H R RN 6 181 frR

2 18.1: N[ESRARE iR B R H & SC R — 1%

mizn R EKEH SR
C COPT_SetLogFile
C++ Model: :SetLogFile()
C# Model.SetLogFile ()
Java Model.setLogFile ()
Python Model.setLogFile()

W R, P HREE S logfile HEE IR R H BRI -

18.2 kg HEEME 25

AR s COPT MR 1 R ALE AR B FIR A TR AR, TETF UK AR AT 2 it DA BR bR R -

Model fingerprint: 2c27ab28

Hardware has 64 cores and 128 threads. Using instruction set X86_AVX512_E1 (14)

Minimizing a MIP problem

HHF, Model fingerprint 4R AT il ME— 2t ;
He TR 2SR AR T A REE R, (4E: CPU B3k (cores ) MR (threads ) %;
A AR AN L ), e

Minimizing an LP problem . Minimizing a MIP problem £l Minimizing an SDP problem %%,

18.3 B4fzi& (Simplex) KEHE

Fe SOR f A RO ASIRI Y B, Rl kAR H AW AR AR 3 A4
1. Hisk# (Presolve)
2. BAE PR AR
3. SRARLERIC
LR PA afirvo.mps FBIRRAR HE R H1, XTEpaigyskig H &0 G B gk,
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18.3.1 FiKfi# (Presolve)

BOASHOE T, S BRATEEIT IR EAT, A2 BOR M COPT KX AT ORAR, DARSERI i i
4R e COPT iy e WAL Bl p A2

HERI TR (Presolve) #7234t UK mi oA B AL AL AL -

The original problem has:
27 rows, 32 columns and 83 non-zero elements
The presolved problem has:

7 rows, 10 columns and 28 non-zero elements

LP i A A f 45 DA A5 B0
o A5 (rows ) H
o AH (columns ) #H
o ARG EETE (non-zero elements ) %
PAERSKAR H RN, S BOKRMRG, YRMZEERE, PARRBUERAEZ TR A —E 4.

18.3.2 A EKELE

BEFI) H G P iz i Bl R A AU AR A A5

Starting the simplex solver using up to 8 threads

Method Iteration Objective Primal.NInf Dual.NInf Time
Dual 0  -4.8553789460e+02 3 0 0.00s
Dual 3  -4.6476735494e+02 0 0 0.00s
Postsolving

Dual 3  -4.6475314286e+02 0 0 0.00s

Horb, EAPE B R SRRy BaE, 1T 8 &R (threads ) AT
TR RAREAGERE, 6 FE E I

« Method : MEMIMPRMFLYE, "Dual" FRXHHALIL YL (Dual Simplex )

o Iteration : EACIEL

o Objective : HAREEEHE

e Primal.NInf : JSUHR FIREHORATAT 4L

o Dual.NInf : X IR WA

o Time : SRERGEHIIE (BA2: 72)

18.3. E4ifiz;k (Simplex) REEBK 207
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B> H S RAER e R, XK RS SRAN A ikt U AR AT 5 45

Solving finished
Status: Optimal Objective: -4.6475314286e+02 Iterations: 3 Time: 0.00s

EERDIEISRITESE
o KMEIRE (Status ): HHAVH UM, W Optimal
o HIRR%ME (Objective ): A RILM, Objective NI Rt H breiEE
« MIEECH (Iterations )
o GEKMEHE (Time )
ABHUNAAT, XA H B R

Solving finished

Status: Infeasible Objective: - Iterations: 2 Time: 0.00s

18 4 WI\\\/% (Barrier) jkﬁgE'I:'E‘

HMORMEE AR FRIBTE:, ARESRE H BT AR N AT 3 Ao

1. fickf# (Presolve)

2. WRESR LR

3. KRG I
R B BRE SR "LpMethod = 2", ATPABEHORME AR FAE S35 N RTE
[l#E, DA afivo.mps SEGIRKE A GBI, 4 A SRS LP 5 H 8 P (5 Bt A e,

18.4.1 FiKf# (Presolve)

BOANSHACE T, SNSRI UK ET, HECK#S COPT XA HORME, DABGERILR &,
4R e COPT iy 2l WAL B poR 2 .

HREMTRAR (Presolve) Fft7 i th BRI IS A B MBI AL K -

The original problem has:
27 rows, 32 columns and 83 non-zero elements
The presolved problem has:

7 rows, 10 columns and 28 non-zero elements
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18.4.2 ERMEZREH D

BEER S H A5 2 B AR S A

Starting barrier solver using 64 threads

Problem info:

Dualized in presolve: No

Range of matrix coefficients: [4e-01,4e+00]
Range of rhs coefficients: [8e+01,3e+02]
Range of bound coefficients: [4e+01,1e+02]
Range of cost coefficients: [2e-01,2e+00]

Factor info:

Number of free columns: 0
Number of dense columns: 0
Number of matrix entries: 2.800e+01
Number of factor entries: 2.800e+01
Number of factor flops: 1.140e+02

Ho, HATE S B YRR AR N GE, T 64 2% (threads ), Ji:

 Problem info i {F EALHE: A RMNHEAAL B ZBAEREEH . AIRTLE . Ak
ARSI H AR R B R B

o Factor info #jilifF SHh: TLilFABEH . BOEFIEH . LIERGEMFE A AF B

18.4.3 Asix (Barrier) RERiTIE

XERAT H S A B T AZBOK iR ds COPT iz AR OR MR AR, i fE B 50 (Tter )
WHL. HARREUE . SR (Time ) . 255 EIRMREANT -

Iter : HEAWRAL

o Primal.Obj : JRURIAIEH ARk AUH

o Dual.Obj : XA H Fx R Bl

o Compl: HAMEMZE(E (Complementarity violation)

o Primal.Inf : J5HAMIBUR A {TROFLEE

o Dual.Inf : XPEHIFEAWATHREE

e Time : SRMRGEAIIFIE] (s)

Iter Primal.Obj Dual.0bj Compl Primal.Inf Dual.Inf Time

0 +2.07010046e+01 -4.97632246e+02 5.89e+03 4.50e+02 2.65e+00 0.02s
-1.18912241e+02 -5.91808560e+02  7.58e+02 3.36e+01 1.61e-01  0.02s
-3.98096520e+02 -4.77597371e+02  2.28e+02 9.32e+00 7.45e-02 0.02s
-4.55223227e+02 -4.68222895e+02 1.86e+01 3.60e-01 2.63e-03 0.02s

w N =
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(e E3)

4 -4.64587726e+02 -4.64803786e+02 2.52e-01 7.80e-03 7.93e-06 0.02s

5 -4.64753143e+02 -4.64753143e+02 3.11e-07 7.80e-09 1.56e-11 0.02s
18 4 4 Wl\\\lﬁ (Barrier) *ﬁgg\%
FEAF AR SRAPIRAS . TR 0 R H b eR B 4%
Barrier status: OPTIMAL
Primal objective: -4.64753143e+02
Dual objective: -4.64753143e+02
Duality gap (abs/rel): 2.61e-07 / 5.63e-10
Primal infeasibility (abs/rel): 7.80e-09 / 2.60e-11
Dual infeasibility (abs/rel): 1.56e-11 / 6.99e-12
Crossover 3
Starting crossover using up to 8 threads

1 primal pushes remaining 0.03s

0 primal pushes remaining 0.03s

1 dual pushes remaining 0.03s

0 dual pushes remaining 0.03s
Method Iteration Objective Primal.NInf Dual.NInf Time
Dual 1 -4.6475314286e+02 0 0 0.03s
Postsolving
Dual 1 -4.6475314286e+02 0 0 0.03s

18.4.5 RRERICE

BEFR sy H G RADRME G, AR AR Ak A Re AT S 4h .

Solving finished

Status: Optimal Objective:

-4.6475314286e+02 Iterations:

1 Time:

0.03s

FIEALETEIAR A H S —HE, A R (5 B0
o RRE (Status ) HRAUTRIUE,
o HArHEH(E (Objective ):
MIENEH (Iterations )
o JEORAEIIE] (Time )

>4 Optimal

PRI LR, W) Objective Rt H br ed BUE
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18.5 9% #)Zli% (Branch-and-Cut) KB X

e BOR M RN R BL, 23 SV HIESR R H SR AT R 8 3 ANk
1. #Wiskfi# (Presolve)
2. 73 UTERAAR FOR L R
3. BERILE
X2 LA binkarl0 Tmps.gz SIS HE RG], XF MIP KA H & P B 7 .

18.5.1 FiKf# (Presolve)

N AR, HZECREAS COPT X MIP BAUBEFT IR, AERRITARARSEBER. 2%
COPT Wy 2 WAL BGRB8 N R BT WAL S ROREAY , JTAG0E ) 23 SCUTHEIE A TR i o

Presolve H i i i i /@ ORI S AR AL (b - 3 U0 1R REUAAS TR TR A5 PE) AR ) A A o

The original problem has:
1026 rows, 2298 columns and 4496 non-zero elements

170 binaries
Presolving the problem
The presolved problem has:

810 rows, 1417 columns and 3384 non-zero elements

170 binaries

MIP [ A f 45 DA A S
o R (rows ) #H
o AZH (columns ) %H
o BEUEMGIEEICZ (non-zero elements ) %(H
e 0-1 ZE (binaries ) ¥(H

o BHHE (integers ) #H

o XHPAFEHHE (cols ) Gt @il A BN, BIGESMEA R BEAR B 0-1 A8
=

o FEBE FORUL, O0-1 AFRJBTRIRMBEEAAA R, (Hi2 Ak " F 20 IFgii.

PAERSKRAE A0, S BRSSO (LR REH ) 1538 T 4108

18.5. 4% ¥I&% (Branch-and-Cut) REERE 211
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18.5.2 kgt iE

LR H G T 5 )% (Branch-and-Cut) #20RGHIHE .

Starting the MIP solver with 128 threads and 256 tasks

Nodes Active LPit/n IntInf BestBound BestSolution Gap Time
0 1 - 0 -1.600066e+07 -- Inf 0.12s

0 1 -- 0 -1.600066e+07 1.010642e+06 106.3% 0.13s

0 1 -= 0 -1.600066e+07 1.121484e+04 100.1% 0.13s

0 1 - 0 -1.600066e+07 1.117324e+04 100.1% 0.13s

0 1 -= 38 6.637188e+03 1.117324e+04 40.6% 0.24s
3000 366 36.4 67 6.734588e+03 6.742200e+03 0.11% 8.37s
4000 6 31.0 47 6.740212e+03 6.742200e+03 0.03% 8.84s
4080 0 30.6 47 6.742200e+03 6.742200e+03 0.00% 8.86s

W BT RERS, AR EIORE R ERERNE, HRENT AN AR

FIAE RIS S, APRRABEAE H G NN =380 A, IR &2 AR e 5 B 3

o i (Nodes ) #RFHE (1-441)
o WATEXEMEE (5-7 41)
o SRMFMSEFEE (55 8 41)
TR ER (1-4 51):
Nodes: CH¥ZRIIAYHT MAEL
Active: MiRBHERIMTI7 RIEL
LPit/n: BT RAEIE (Simplex) AU
IntInf: MHTZMERAT (LP relaxtion) fifig i R R B A B R UL =K
WATRX R (5-7 4il):
BestBound: YH[H{LAYH AR
BestSolution: YHRMLAY H br ek EE
Gap: L FAZIMMIMNAZE, B/NTSH RelGap HIMH, K5 ILKIRE
Kot (55 9 51):
Time: SKfFHTHI R

R
o Nodes %% 1 FIRIMARIC (H/*) FORIEN T —AB w17/
— H: il ks (heuristic) HERE];
— x @ Jlid4332 (branching) SRAFT RS %R E]
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o HISFHE Nodes (BRI ALY KA 0, XiH] COPT fEABIARTY 5. AEARTY S
W AR 2 PRI AR 2R MR ATk, DR U AT, H BRI RS R
AR

18.5.3 RfRERICE

ARG RRIESE G , X MIP [ e SR RRES AN ) SCUIHE I R BT s, FRads: B
SRIGARAR R R TR WA

Best solution : 6742.200024746
Best bound 1 6742.200024746
Best gap : 0.0000%

Solve time : 8.87

Solve node : 4080

MIP status : solved

Solution status : integer optimal (relative gap limit 0.0001)

Violations : absolute relative
bounds : 1e-08 1e-08
rows : 6.25278e-13 6.25278e-13
integrality : 0
KB

o HAHFREEME (Best solution )

o LT (Best bound )

o A Z: (Best gap )

o RMIRE (Solution status )

RIGIER TAE R
o SRAREE (Solve time)
o MW EANEL (Solve node)

Horp Violations FS43 3R S UM AR AL 24 RN AL F 0 1B ) W R RE 8, b AU g
o A (rows ) MIZIR (bounds ) MMhZ{H

o AEEHE (integrality ) wZ{H

18.5. 9% HE% (Branch-and-Cut) RfiZHE 213
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945 19 5 SRRSO X

H B2 EOR f#as COPT SCRpRSCIFA( AN 22 19.1 .

#1910 TR SO X

SRR XHEE
MPS #0BE7 mps, .mps gz
LP A% A .1p, .1p.gz
SDPA #&=UBIR S .dat-s, .dat-s.gz
CBF &= s .cbf, .cbf.gz
COPT —thlsg= 0/ .bin, .bin.gz
IS 34 .iis

AT A ST .relax
B .bas
R .sol

IR TR ST .mst
SR .par
TS .tune
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945 20 51 WL

20.1 REMFUEEHEXR

o []: FLEVFATAIHAY invalid username ;2f1-4 J7 K7

B ICAS IR R IIAE G I username IHB 4R, {H FHIEMA) username FHIEERBIFRIT . XA
[FERVE RS N A REL username, §EF FZAUH WK ffEds COPT His il A ESES], W7EHE
JRHEH . CHDNREGRRARRIE, AT M RO P2 T .

o [l: T# COPT )i, WANLZRE M RTINS AAAENTTE, B SRR

%: M COPT 'HJ7 T 4% N3 COPT B IEA A, COPT BATFA AR AT AT n] BER)
THREAT BN, AR E R AR TR R, 35 1P I O PR R 1 R 2T

o [0 BAFYFR] (W4T copt_licgen -v ) J5ii45: Missing Files B Invalid Signature .

Bt LIS IRV ] SO BRI, 1552 20 5l B 4T S R R S e R T SO
BB T, & R E
LR TAE H ST SCAEAT COPT MBUAAIERD (40 ¥Farscff 4.0 A, i COPT 2

5.0 iAHY), i5HA "license.dat" H1fY) VERSION Al COPT Wy KIRASRE 5, HA—
FOHE B 2B MR s COPT i il B g, TS N LT .

2. Windows #4iH, #7 COPT {2 AE RS (— Mk ¢ £) dEFHFHET (A Bikis
%1% "C:\Program Files\copt65" , MIFEZ LB BIRIMRTTH Windows iy {7 )5,
PATH A IRIAT 2 copt_licgen .

o []: RSB43 TIHMAR COPT Python $#:10 (coptpy ), FAEUMA T2 AR ?

% TEEL IR A pip install --upgrade coptpy .

o [): ¥£ Python IDE #t, {8272 & not defined %4, BUAUAD A2 &1 T 77t BLIIR
&, framEg?
%: HHI coptpy EE& % type hints, H7EAX ik A pip install coptpy-stubs [|3{%¢3%%
coptpy-stubs PAfRHRILIE; LR MG, 78 IDE GRS, SfnEms e kS
AT HUYE.

217
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20.1.1 MacOS %4

o [i): MacOS ARGV coptpy k45 : ImportError: from .coptpywrap import * symbol not

found in flat namespace ,

Zer X PR IRZNTE MacOS £4:H, coptpy A1 Anaconda FJZRFAVTEL. A coptpy & M1
A1, T Anaconda J& x86 FMUANHT, TIPAZAEE M1 A Anaconda DASFER I A8

o [i]: MacOS REGFHE A, FELuEINAT copt_licgen M4, #i4l: command not found:
copt_licgen ,

P SRR DGR DN BCA LA COPT MR, 1 MacOS R4, 23k COPT JEifHt
BB, WEH R MacOS % S RBORMN 28155

o [l EFEHBCERGASRR, MO P EEE HIFINMNE S  zshre XFmF bash_profile XL
fErp, SEWECE R

B T SO AS P, AN RE B ) BRI B AN SR, SRR S AR AR B N

20.1.2 Windows &%

o [0]: 7£ Windows RZH, W4T copt_licgen Az WiiFn] SCAFRT, AL LIS AV SCH-RIRE L, 45

{5 B: error opening file .

%: # COPT BB AERGH (— Bk ¢ &) FEMPHERT (W0 BNZHE KT "C: \Progran
Files\copt65" , MIFHZ LAFHIDIBLIRITHF Windows fix AT, FEHATVFATIRIAT 4 copt_licgen
, AREIEEEH AR SRR © 8. X T H P H4 "C: \Users\shanshu" FHATVF ] FRE AT S, W)
N EAE P AR .

o [0]: £ Windows R4, i@t pip install coptpy %% COPT Python 4 O AR 4E : could
not find a version, no matching distribution , EftAJRH?
e WHE )8 FaE 3 Microsoft Store 42251 Python, M Anaconda %747/ 8{# Python
JATH R # Python

o [0]: £ Windows 2%, Wit COPT Zet ) /=X (python setup.py install ) %% COPT
Python #:0, 4t could not create build .
%: 4 COPT ZHAERG AL (— Mk C &) M HZET (W BRINZ A% "C: \Program Files\
copt65", MIFFZSE DA RAUPRITH ar 217 D)5, FHUTAIS python setup.py install .
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20.2 EECKREFOTHEESE X

o Il: Anfar AL AN RTAT IR DL e ?
%: COPT e fititda IIS MInT AT ARl A S RE A AT B LA I AT IS - 315 IS Sfidm/ AN ]
TR RS, WA TG 2 AR MY S EAR ARG AT AT . SR EATATE &R AT
AR AL BT

o [: ] COPT AYAEFEEIT 30, FEVR I FFAZ S, 41245 ValueError: cannot create object

arrays from iterator. ;2fTAJR[H?

%: COPT Python SR AN BEA IRARMA K, NumPy fHfRICAZIK A 1.23, Python #x
RARAZER N 3.8). LA pip install --upgrade numpy f NumPy JhZ%¢ B4,

20.2. EEKMBRFIHEEERAERX 219
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4 21 5 C API ZE T

RBAACK RO T E N TR R M5 C 5 APL R AFEHUHE copt.h HE AYH
R SR RPER SO

21.1 =

COPT = FRA Y &
L R AR, eintiAb ), ZYmERIGE
2. JIRAHSRARLESG, i APT sRBOR I, £ WS
3. FIR M HURARBERRY O el R 5 A 2 A

21.1.1 fiftsMm

TEAFRIEAS S, TRERR R R /M — N HAn R . Shit, BATELHE T PR IL AT w4k
o COPT_MINIMIZE
s/ MU A AR %L
o COPT_MAXIMIZE
AL H AR R L
MR ANSCPER, AT & B BhBEL. BEAh, ATDAJE] COPT_SetObjSense B EALALTT 7]

21.1.2 TihR

1t COPT f, FA A — MR RRB IS RSOl . XA~ FE Al PAGE i COPT_DBLPARAM_INFBOUND 2%
BOE . XA SHEIBOME, AR EE
« COPT_INFINITY

RETCL T ERIECAE (1e30)
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21.1.3 REN
15 COPT i, A o3 —MRCHY S RIB AR E GO0 BN, RIAGMRSCE (mst) HAIE 922
HERMRME. XA, PAFEERDE:

« COPT_UNDEFINED

RFEPEA E L (1e40)

21.1.4 #)R¥ R
JERL: COPT SRR RBDR & LA, (URHERE . FRATHER B NI Ak LA
TEAAC TR I I PG I B, AATTHEAE 2RI (sense) R SR HILAYEALE :
« COPT_LESS_EQUAL
A g(x) < b BIZTR
« COPT_GREATER_EQUAL
AN g(z) = b K2R
« COPT_EQUAL
e g(x) = b LK
BEAh, A Wi AR A 22
« COPT_FREE
Teih AR R
+ COPT_RANGE
WA B TR, A< g(x) < u 2R

12 % COPT_LoadProb PRI SCHY, DA T AN ] COPT_RANGE i SLIRIHfAA R 5
B2,

21.1.5 TEHE
A RIS — A R PRSP R . b R B
e COPT_CONTINUQUS
M
e COPT_BINARY
A
e COPT_INTEGER

YRR
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21.1.6 SOS #)5RIEH

SOS 245t (Special Ordered Set) J&—2RFR | —4H A FIEMFFRLIR . Hil, COPT SCHfifh SOS 4
W, —& SOSL Ay, I RMARPIEEN —HEREZH AR WHAES(E, —J2 SOS2 23k, #%
RO E R — AR EZ AW R HEERE, ABERSER RN ZORME. SOS i

(IS T AT A R . RS RORTR S B
o COPT_SOS_TYPE1
SOS1 #y3f
o COPT_SOS_TYPE2

SOS2 Zj3f

21.1.7 Indicator #J5R

Indicator HZE—REBEXRANR, BA—AZHHEEAEFE ¢ /E8 Indicator 485, RIEAERE v AT
B LR oo < b B, Indicator 2R H—fFik:
y=f—a'z<b (21.1)

Hpr, fe{0,1} o My=fnf, KMARML. 2y # f B, LEARTEH (TABGER) . LMHE2R
M7 AR < o > F = =i,

21.1.8 ZPsE4IR

TYHEL R SRR IR, A
e COPT_CONE_QUAD
PRl
BeF g h

n—1
Q":{xeR” T0 > fo,xozo} (21.2)
=1

« COPT_CONE_RQUAD
TEE I
ESI IR

sz{xeR"

n—1
2womy > Y af, w9 > 0,31 > 0} (21.3)
=2
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21.1.9 ERRE
T n AR m AR AR, EXENTITER, m DNMRSPEUM m DA RS F.
DRI n+m MERT .

8 ST OR AR, 2 AR ARG R b, SRS m AV R, %
m AT ETUE RS B SR, TS IS n AAS R AR . AT RIS, WA B
MR, 5T DA S R SR SR A

COPT w7z s FOIRASA -
 COPT_BASIS_LOWER
JERASE, BUE TR
« COPT_BASIS_BASIC
A,
« COPT_BASIS_UPPER
JEEAT &, B IR
« COPT_BASIS_SUPERBASIC
JeRA &, HEUMEAE BNl
COPT_BASIS_FIXED

AR, BEfEEME-RLR (B TR NEE).

21.1.10 LP ByfRRE
SRIGEMEMRIBR 2 )5, HARGPREE T AN LP AMRRES . iXME R PAGE L COPT_INTATTR_LPSTATUS
JE BRI
LP [ ARSI T REHRUEN -
e COPT_LPSTATUS_UNSTARTED
1 R FF LRSS -
e COPT_LPSTATUS_OPTIMAL
KE T
e COPT_LPSTATUS_INFEASIBLE
B2 TC AR o
e COPT_LPSTATUS_UNBOUNDED
H AR SR BAE AL J7 1o A A
e COPT_LPSTATUS_NUMERICAL
SRR 5 e

e COPT_LPSTATUS_TIMEQOUT
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I E N IR N N
COPT_LPSTATUS_UNFINISHED

SRAFL L R TR

COPT_LPSTATUS_IMPRECISE
SRAGEE A HERS -
COPT_LPSTATUS_INTERRUPTED

AR

21.1.11 MIP ByfRIRE

RIS )

» HARAPIRES

PEFREL
MIP [fRIRZAS R ] BEBUE N :

COPT_MIPSTATUS_UNSTARTED
B ARTT UK A -
COPT_MIPSTATUS_OPTIMAL
WA T A
COPT_MIPSTATUS_INFEASIBLE
B2 TR -
COPT_MIPSTATUS_UNBOUNDED

F A s e LA T7 B 25t

COPT_MIPSTATUS_INF_OR_UNB

AL TC AR S H A ek BCPE DL AR T T A L 5

COPT_MIPSTATUS_NODELIMIT
TETT i FR 21 28 B A BE S8 R A
COPT_MIPSTATUS_TIMEQUT

I 6] FR A 21038 W R BB 52 R A

COPT_MIPSTATUS_UNFINISHED

S MIP (iR s

. RS TOIRG AR

o XAMET] PAiF T COPT_INTATTR_MIPSTATUS /&

SRIFL AL BRI TRUENE, KIS Toks haiR.

COPT_MIPSTATUS_INTERRUPTED

DR AR 1

21.1.

BE
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21.1.12 [mEiFEEIAE R

« COPT_CBCONTEXT_MIPRELAX
BRI MIP AR TOARS , A A o1 R K
« COPT_CBCONTEXT_MIPSOL

M PP MIP IATRI, fil e [l R AL

21.1.13 API F##YREE
A APT B0 S22 I, B 2R A — A BHOR A . BRI, AR R S R 15
I, DA AT
] A R B [T (A -
e COPT_RETCODE_OK
B
e COPT_RETCODE_MEMORY
) PR Y ey EN
e COPT_RETCODE_FILE
PRSI OSSR K.
e COPT_RETCODE_INVALID
VA AR
e COPT_RETCODE_LICENSE

PRI 2RI 2. X AL T, & V] COPT_GetLicenseMsg PAZKIUE
A

« COPT_RETCODE_INTERNAL
TR AR .

« COPT_RETCODE_THREAD
TARIRI: SRR IR

« COPT_RETCODE_SERVER
P RNG: SRERS5 i o

« COPT_RETCODE_NONCONVEX

PR G EiCE | S
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21.1.14 EPFHEESH
XRS5 400 10 U DS R RS, F B S
ot

e COPT_CLIENT_CLUSTER

AR5 AR ry 1P Mtk

e COPT_CLIENT_FLOATING

WK 55 g r) 1P Hihik.
« COPT_CLIENT_PASSWORD

TCREAR 5 A A
« COPT_CLIENT_PORT

A TR 5 s A £ i
e COPT_CLIENT_WAITTIME

B IR AR ]

21.1.15 HipEE

o COPT_BUFFSIZE

FE ST IREUCCAAS B, Br 2B e K B . AT #E R |l COPT_GetBanner |
COPT_GetRetcodeMsg % pR &I FH .

21.2 Bk

6 C AP, SREUKEUH S MIEIARY 2 DB, BRSSO APT Sl BT
o COPT_GetIntAttr : FREUEEUSEMHUE
o COPT_GetDblAttr : FREUF 7R MEHUE

HE: 72 CAPL#, DUsYE Cols Afl, JEIEAARAI AAPIAE: COPT_INTATTR_COLS m{ "Cols"

21.2.1 fiftEREEXREHE

1K Double XAl fHERHFIIF R Z AU BT RB. NI TR, PR k.
« COPT_INTATTR_COLS & "Cols"
AR
Ak (REOEES)) BAE

e COPT_INTATTR_PSDCOLS zf "PSDCols"

21.2. B 227



HECKMERRFFH, BRE 6.5.7

BEHURE

A RN
COPT_INTATTR_ROWS H} "Rows"

BHURE

A (REOEREAT) M
COPT_INTATTR_ELEMS E{ "Elems"

BERURE -

RPCERERAEZ TR
COPT_INTATTR_QELEMS &} "QElems"

REHURE -

TR HRRECPAER I
COPT_INTATTR_PSDELEMS &} "PSDElems"

BERURE -

H AR R E 2 E TN
COPT_INTATTR_SYMMATS E{ " SymMats"

BERURE -

R OB R AN 0
COPT_INTATTR_BINS H} "Bins"

BERURE -

it E (5) B
COPT_INTATTR_INTS Hf "Ints"

BERURE -

BROER (F)) WL
COPT_INTATTR_SOSS Hf "Soss"

RERURE -

SOS 2R
COPT_INTATTR_CONES EY "Cones"

BERURE -

O HEATR L
COPT_INTATTR_QCONSTRS B} "QConstrs"

BERURE -

TR
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o COPT_INTATTR_PSDCONSTRS E{ "PSDConstrs"
BRUENE
2 E AR

e COPT_INTATTR_LMICONSTRS Ef "LMIConstrs"
BRUENE
LMI 25 i N4

e COPT_INTATTR_INDICATORS Ef "Indicators"
BRUEE
Indicator £85I N4k,

e COPT_INTATTR_OBJSENSE u{ "ObjSense"
BRUENE
PALTT 1] o

o COPT_DBLATTR_OBJCONST 5§ "ObjConst"

T BUE Y .

SRANES A GO 46 G

o COPT_INTATTR_HASQOBJ &B{ "HasQObj"
BRUENE
B A0 5 I H bRk k.

e COPT_INTATTR_HASPSDOBJ & "HasPSDObj"
BRUENE
B H e SO R &R E

e COPT_INTATTR_ISMIP uf "IsMIP"
BRUENE
BRI E A S RO

21.2.2 KFSEREXELE

+ COPT_INTATTR_LPSTATUS & "LpStatus"

SNERRAPIRAS . IS B RASRIPRSHBO ¥ 21 LP a9
« COPT_INTATTR_MIPSTATUS &, "MipStatus"

HBIRIRS . S B RASRBRSFROOE & 5 MIP a9k 5

RN

=y
T3
17 7r
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o COPT_INTATTR_SIMPLEXITER & "SimplexIter"
KRR
LAY AVSESAITEI N @
o COPT_INTATTR_BARRIERITER Zf "BarrierIter"
KRR
W RIRIEAE AL
+ COPT_INTATTR_NODECNT &, "NodeCnt"
KRR
I3 SCEFHE R ML
+ COPT_INTATTR_POOLSOLS & "PoolSols"
KRR
ft R ECH
o COPT_INTATTR_TuneResults & "TuneResults"
KRR
SHOREE R EE .
o COPT_INTATTR_HASLPSOL & "HasLpSol"
KRR
SE A AT AR AL A A AR
o COPT_INTATTR_HASBASIS &} "HasBasis"
KRR
SRR T DAL LR R R A 2
o COPT_INTATTR_HASDUALFARKAS &} "HasDualFarkas"
KRR
MM P TCATA TR, R A IR A Farkas (QLRUMORHERIRTZR) o
o COPT_INTATTR_HASPRIMALRAY & "HasPrimalRay"
KRR
MRV FITC A, R AR ] TR (H AR .
o+ COPT_INTATTR_HASMIPSOL & "HasMipSol"
KRR
SR LU

o COPT_INTATTR_IISCOLS & "IISCols"
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g TIS WAE st R%E .

e COPT_INTATTR_IISROWS &Y "IISRows"
AL TIS 20 ERH .

e COPT_INTATTR_IISSOSS mf "IISS0OSs"
A 1IS 19 SOS kA% H .

e COPT_INTATTR_IISINDICATORS uf "IISIndicators"
2H % 11IS 1Y) Indicator ZYRI%LH

e COPT_INTATTR_HASIIS &f "HasIIS"
e AL 1S,

e COPT_INTATTR_HASFEASRELAXSOL &f "HasFeasRelaxSol"
S AL PIATALAA T2

e COPT_INTATTR_ISMINIIS &f "IsMinIIS"
BRE .
IR MR IS 27 A/h.

e COPT_DBLATTR_LPOBJVAL &f "LpObjval"
2R B AR R A

o COPT_DBLATTR_BESTOBJ 1{ "BestObj"
BRI SR AREE RIS e 1) B AR R A

o COPT_DBLATTR_BESTBND &} "BestBnd"
BEHONRI SRR AR N BB N AL

o COPT_DBLATTR_BESTGAP 1f "BestGap"
FOBOIA R AL AR A R 28 25
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« COPT_DBLATTR_FEASRELAXOBJ & "FeasRelaxObj"
T R
AT AT AAASEE

« COPT_DBLATTR_SOLVINGTIME & "SolvingTime"
TF R
SRAGHTOE I ITE] (D)

21.3 (58

LR B R (R ERSR AR SR A5

16 C APLth, SLERIUE AR BB, RAEHS% C APT 3 FIURRE 655
PER%: Double SEANAIMER BN R AU LT A8, RSO TRIGE, FRz WIEAUEC

21.3.1 EREXER

« COPT_DBLINFO_OBJ & "Obj"
TR
Apkk (B1) i FARER R AL
« COPT_DBLINFO_LB & "LB"
T RAEE
i (B) SFEAHR (7) IR
« COPT_DBLINFO_UB & "UB"
TR

A (5)) BFELAHR (F7) B LS

21.3.2 KBLEREXER

+ COPT_DBLINFO_VALUE & "Value"
PR R
A (91) BB

+ COPT_DBLINFO_SLACK & "Slack"

PR

PATBASREIRE, YRR ERARE (activities) . (& T e ERRIBEAL

« COPT_DBLINFO_DUAL &§ "Dual"
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TR

X AL A I . OGE T 2RI
+ COPT_DBLINFO_REDCOST & "RedCost"

TR

AR ) Reduced cost. 3G FH T2 PRl RIAR AL

21.3.3 %@ Farkas F0F THi%k

PEB A .

AR ) ETC P A TR TS, SRARAS T LAIR D0 Farkas (LRS00 R GT4) 2K
HAIUHL (WM Z) 1R UERT .

o COPT_DBLINFO_DUALFARKAS & "DualFarkas"
TFREER.

L PERLR A EUIC AT AT R, PRI B Farkas (oMU AR TLE) o ERE
"ReqFarkasRay" iX—Z%, PABILRK AR T DAR FIXTE Farkas.

X Farkas fOEH T TAREN Az = 0 and | < o < u P PERLRI 290 MERE . 24220
RITCRIFTARET, [ FXHE Farkas )5 y o DUEEPEA R RGAFAEM % maxy” Az <
yTb =0, W maxy” Az: AR a=y"A, 4 a; <0 Bz, =1 K a; >0
IR 2 = us , WA FRAR o7 Az WK AT RERUA.

A7 SE R AT o3 — RSN IR MR G SIEN] - ming” Az > g7b = 0. X FULAEIL,
AT DAXT SR AR [ X0 8 Farkas BAMESCEL, B g = —y,

TEARR T OL T, SRARG AT RE TR A RO X 5 Farkas. (94024 26 M0 R AR W AT
PERCP- AN e, FATEUN FeasRelax IIREMFFE ol B LMK A AT

« COPT_DBLINFO_PRIMALRAY &, "PrimalRay"
TR

NI FEUTCF R, AR FoChT L (IR Z) . i "ReqFarkasRay" jX—
SR, DABROROR A AT AR 8] 32 TOAH 2R

W T AR fit e/ IME R 2R T min c’'z, Az = b and o > 0, FICHILR A& r # 2
AR & r>0,Ar =0 PAJ ¢T'r <0,

21.3.4 F{TILtRERIBXRIER

« COPT_DBLINFO_RELAXLB & "RelaxLB"
TR R .
Ak (B) sEAR (1) AR AL i

o COPT_DBLINFO_RELAXUB &} "RelaxUB"
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TR

Ark (B) SEEAR (1) EARMAT Tt

TE

21.4 Callback H<{EE

« COPT_CBINFO_BESTOBJ or "BestObj"
FEREE B
24 1 et A R U
« COPT_CBINFO_BESTBND or "BestBnd"
FEREE B
Yt B AR R A
« COPT_CBINFO_INCUMBENT or "HasIncumbent"
BHIER.
MH A AT
« COPT_CBINFO_INCUMBENT or "Incumbent"
TR REE B
2 Hi e e T A T
« COPT_CBINFO_MIPCANDIDATE or "MipCandidate"
FEREE B
=L EIE
« COPT_CBINFO_MIPCANDOBJ or "MipCandObj"
TEREE B
2T AT AT AR A H A R A
« COPT_CBINFO_RELAXSOLUTION or "RelaxSolution"
T BUE S
2T LP A ) A R
« COPT_CBINFO_RELAXSOLOBJ or "RelaxSolObj"
TR REE B
2 LP A ) A A R R
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21.5 &%

21.5.1 PRFIFITZE

Tolerance #1H IR A AR E 22 . ASCRIR I AR
Double 3 FRGER B RS AUIER A T SCh 7RI, Fr IR e,

COPT_DBLPARAM_TIMELIMIT &f "TimeLimit"

RISV IE 2 1E
PSRRI T R (F5)
BRIMIE 1e20

/M O

B RAA 1e20

COPT_INTPARAM_NODELIMIT &f "NodeLimit"

BUSH

REBOWRI R AR R R
BRAME -1 (A 3hksF)
e/ -1 (A 3hiEs)

I Jefli INT_MAX

COPT_INTPARAM_BARITERLIMIT &f "BarIterLimit"

BUSH

PR RIS PRI B I AR R 1
BRIME 500

/M O

I Jefli INT_MAX

COPT_DBLPARAM_MATRIXTOL &Y "MatrixTol"

RIS
AR R R 2
BRIMH 1e-10

he/MiE O

KA le-7

COPT_DBLPARAM_FEASTOL &Y, "FeasTol"

21.5. &%
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T RESHL
AR AREUER AT TIEA 2.
BRIME 1e-6
/M 1e-9
KA le-4

o COPT_DBLPARAM_DUALTOL xf "DualTol"

RISV IE Ve
XA AT TR 22
BRIMIL Le-6
/M 1e-9
B KA le-4

o COPT_DBLPARAM_INTTOL &f "IntTol"

RITE 28

AR R A 2%
BRIMHL Le-6
/M 1e-9
Bk Afi Te-1

o COPT_DBLPARAM_RELGAP &{ "RelGap"

RISE 28

B e U 2 22
PRIME le4

/M O

I Jefii DBL_MAX

o COPT_DBLPARAM_ABSGAP 1f "AbsGap"

RITE 28
B e LA 25 22
BRIMIL 1e-6

/M O

I Jefii DBL_MAX
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21.5.2 FRARHEX

+ COPT_INTPARAM_PRESOLVE & "Presolve"
L2ie 28
TR AR 3R
BRIME -1
n A
-1 HEhEFE.
0: KM
Lo A ERTE .,

=
=20
4
T

H

2:
3 ZLZw.
« COPT_INTPARAM_SCALING 5§ "Scaling"

L e 28

o

SEESRIF— AT, R R RO 4UE (Scaling) .

BRIAM -1
A

-1 R

0: ANJHEE,

L: AR R B P A

o COPT_INTPARAM DUALIZE &f "Dualize"

HHSHL
B R SRR AR
BRI -1
] A

-1 HEhkERE.

0: AL

L AR

21.5. &%
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21.5.3 ZMMuIAEX

o COPT_INTPARAM_LPMETHOD & "LpMethod"

LS 518

SRABLMEALI PR S92
BRIME -1

A

-1 HEgEE.
XTI L, e (8 BT U
X TR A B R R I, e (il BRI IR N mk 2 —
: XHEERAEA
RS
. B $% Crossover,
D HBORE (RIS RSB E S N R KR -
D B TR RIEE A S RRAE ] SR PR AT IR B N R
e COPT_INTPARAM_DUALPRICE E{ "DualPrice"
RS
B B AL TE AR Pricing Bk,
BRIME -1
A
-1 HEREE.
0: fififf] Devex H¥k,
L fdi R R S

o COPT_INTPARAM_DUALPERTURB & "DualPerturb"

—_

N

w

W

(a1

HHSHL
RS SRV PR AT SRV A ek 2 «
BRI -1
]k
-1 B
0: JoHal.
L AvF H AR R RS o

o COPT_INTPARAM_BARHOMOGENEQUS &Y, "BarHomogeneous"
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G
W

S B FF R B X T
BRIAME -1
wf ki
-1: Bk
0: A
L i
e COPT_INTPARAM_BARORDER HY "BarOrder"
HHSHL
P ROERE I HE S
BRIMIL -1
nf kA
-1 Ak,
0: Approximate Minimum Degree (AMD) 45,
1: Nested Dissection (ND) &k,
o COPT_INTPARAM_CROSSOVER &Hf "Crossover"
A Crossover.
BRI 1
LA
-1 H Bl AR T MR A A T JE 2 22 R
0: A
L i
o COPT_INTPARAM_REQFARKASRAY B "ReqgFarkasRay"
UKL

PERT IR . 24 2 AR T AT AT AR R TO A, R TR Farkas (42RO (%
) B Foui e (BB .

BRIMiE 0

] A
0: A4,
1: JH8E.
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21.5.4 FFHKIHEX

o COPT_INTPARAM_SDPMETHOD & "SDPMethod"

LS 518
SRAREE AL PR S
BRIME -1

N

SHNCE
0: SR P A
S SNCEEE S
2: X T

21.5.5 ERALAEX

o COPT_INTPARAM_CUTLEVEL & "CutLevel"
L e 218
Az G TAT ) 358
BRI -1
]
-1 HEhEE.
0: KM
L DR

2
2: 1F

B

o

3 ZZamE.

o COPT_INTPARAM_ROOTCUTLEVEL & "RootCutLevel"

L e 518
AR R BT T A 5885
BRIME -1
LIFCA (N
-1 A Bk
0: KM
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+ COPT_INTPARAM_TREECUTLEVEL & "TreeCutLevel"
L e 218
AR ZA A SR TR Y 5R E
BRI -1
A
-1 HEhEE.
0: XM,

Lo AR

b
2: IE%
3 X3,
o COPT_INTPARAM ROOTCUTROUNDS & "RootCutRounds"
USSR
AR A P T R
BRI -1 (A ZhesE)
B -1 (A 3hiksE)
B R INT_MAX
e COPT_INTPARAM_NODECUTROUNDS E{ "NodeCutRounds"
USSR
SRR AR BT R B
BRAME -1 (A ZhtsE)
BoMi -1 (A 3hiksE)
B KA INT_MAX
e COPT_INTPARAM_HEURLEVEL E{ "HeurLevel"
USSR
SV SN RGN UE
BRIAME -1
i
-1 R

o

21.5. &%
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o COPT_INTPARAM_ROUNDINGHEURLEVEL & "RoundingHeurLevel"
BUSH.
Rounding /5 A& FIEMIHRE -
BRIMIL -1
] A
-1 A Bk

3 L
o COPT_INTPARAM_DIVINGHEURLEVEL &} "DivingHeurLevel"
BB
Diving Ji B IR 58
BRI -1
A
-1 HEhEsE.
0: KMl
PR .

1: /b

kD

2: IEH
3 2L tE.
e COPT_INTPARAM_SUBMIPHEURLEVEL & "SubMipHeurLevel"
BBSH.
BT MIP ()8 kAR5
BRIMI -1
] A
-1 HEhkdE.
0: K,
L D E
2: IEH,
3 ZZ%i.

e COPT_INTPARAM_STRONGBRANCHING zf "StrongBranching"

o
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L ie 218
Strong Branching f#38 3 .
BRIMI -1
] B f
-1 A Bk,
0: KM
PRI

1. /b

Hﬂ}’- HEHI

2: IEH
3 2Z5iE%.
« COPT_INTPARAM_CONFLICTANALYSIS & "ConflictAnalysis"
BUSH
A h 54 HT
BRI -1
] i
-1 Bk
0: A
L i
« COPT_INTPARAM_MIPSTARTMODE &} "MipStartMode"
UKL
YUBEIETIL Sy DN
BRI -1
ki
-1 Bk,
0: TR i -
1: A A 523 BT AT IR LR A
2. AU AIATRRI AR VIR e R, B R T MIP SRkb4z).
« COPT_INTPARAM_MIPSTARTNODELIMIT &, "MipStartNodeLimit"
UKL
KR TERE IR AR RIS, SRR T MIP [y SRR ) .
BRI -1 (A shtsF)
I -1 (A 3k

ISl INT_MAX
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21.5.6 FHITIHEMEX

o COPT_INTPARAM_THREADS I "Threads"

LS 518

[F) R g o T ) R AR
BRI -1 (A 3lhkss)
B -1 (A 8hikss)
B KA 128

o COPT_INTPARAM_ BARTHREADS &{ "BarThreads"

LS e 518
WA AR A1, WA 24 Threads HE
BRIME -1
e/ -1

B KAl 128

COPT_INTPARAM_SIMPLEXTHREADS &} "SimplexThreads"

LS e 318
XHB AR BN SRR HEA-1, WA ZHL Threads HiE.
BRIME -1
e/ -1

B kAl 128

COPT_INTPARAM_CROSSOVERTHREADS #{ "CrossoverThreads"

HHSHL
Crossover ffi FHIZFEE. AME -1, WEFEEH S 4L Threads HLiE .
BRI -1
/M -1

B KAl 128

COPT_INTPARAM_MIPTASKS &, "MipTasks"

BHSHL

MIP SRAFE IS5 2L
BRI -1 (A 3hkss)
oM -1 (B 3hikss)
e KA 256

244
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21.5.7 1IS itHE#Hx

e COPT_INTPARAM IISMETHOD &{ "IISMethod"
RS
T TIS Wik,
BRIMI -1
Nl
-1 HEgEE.
0: VLR BRI
L A RRCRIE.

21.5.8 TI{TibRt it EHER

o COPT_INTPARAM_FEASRELAXMODE &} "FeasRelaxMode"

HHBH.

PRSI

BRIAE 0

CE
0: S/ MEVBLIIELE.
L BRI SBT3
2: M
3 HSEEIMET ISR R UL T £ A
£ MEMACT T & .
5 SRR MEATBCT 7 56 SRR R T A7 e

21.5.9 SRuAMAEX

e COPT_DBLPARAM_TUNETIMELIMIT B{ "TuneTimeLimit"
FRBSH.
SHCACRIR BRI A B 0, WIFRR i B 3.
BRI 0
/M 0
BeRA 1020

o COPT_DBLPARAM_TUNETARGETTIME B} "TuneTargetTime"
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T RESHL
ZAIAILR I ) H AR
BRIMH 1e-2

B/ O

$ Il DBL_MAX

o COPT_DBLPARAM_TUNETARGETRELGAP &} "TuneTargetRelGap"

RISV IE Ve
SRR S U A 22 H A
BRI Le-4

/M O

% KAl DBL_MAX
+ COPT_INTPARAM_TUNEMETHOD &, "TuneMethod"
Lt e 218
SR T -
BRIME -1
] A
-1 {EhEE.
0: DUAE RSN
Lo B AR RN
o COPT_INTPARAM_TUNEMODE &, "TuneMode"
RS
SRR
BRIME -1
LIEEA (N
-1 HEhEsE.
0: KA o
L AR 22
2: HARRRE
30 HARKEUE T A
o COPT_INTPARAM_TUNEMEASURE & "TuneMeasure"
L ie 218

SRORLEE AT
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ARIAM -1
af e f
1 H
0: HFTHIE.
L SRR KA.
o COPT_INTPARAM_TUNEPERMUTES H} "TunePermutes"
BHBH.
BHRIAFA BRI UM, FH 0, MRS SR
AKIA O
it/ 0
I i INT_MAX
o COPT_INTPARAM_TUNEQOUTPUTLEVEL &f "TuneOutputLevel"
BHBH.
SO H SR
ARIAG 2
f
0: KR
L (0 B S A
2: i U O
8¢ Wtk T b2k HL 5

21.5.10 EHESEHHEx

o COPT_INTPARAM_LAZYCONSTRAINTS or "LazyConstraints"
LSl 38
FETTRHE L A AR
BRIME -1
N A
-1 A Bk
0: &

o

1: 2.

PR
o USHURE MIP B,
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21.5.11 HEEH

e COPT_INTPARAM_LOGGING Hf "Logging"
BHSHL
e SRR A H
BRIMI 1
EEAH
0: ANk HE.
L SRR H &
« COPT_INTPARAM_LOGTOCONSOLE & "LogToConsole"
HHSHL
SR SRR AR H B 5
BRIMI 1
nf A
0: ANEIRRAMEH ER R G
L sk H BB A

21.6 API H#

APT pR8UHY SORS 2 BRI REREA T 20 4.
4l APT eR IR M {EAR R B, T RERYHUE S S SOE 225 1 R i SR

21.6.1 GIEESKAFIMIEFIREY

COPT_CreateEnvConfig

LTS

int COPT_CreateEnvConfig(copt_env_config **p_config)
ik

BlEE—> COPT & /it B
S it

p_config
fe15 COPT 20 e B i) i
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COPT_DeleteEnvConfig

L

int COPT_DeleteEnvConfig(copt_env_config **p_config)
filiid

Mg COPT &\ imic & .
%

e

p_config

il COPT % imBe B i 4 A 45§t

COPT_SetEnvConfig

e 2
int COPT_SetEnvConfig(copt_env_config *config, const char *name,

const char *value)

=2
I;;

' COPT & imlid & 540

W
Em

config
COPT & )i Mg .«
name
&P E S5
value

B E SR

COPT_CreateEnv

L

int COPT_CreateEnv(copt_env **p_env)
fili ik

AlE—A COPT KI5

P XA R A COPT AYEE — Rt  IX A B R AR B, SRRy, )
A PARE—2P i COPT BEAL. WSRAG A M, AT LAY COPT_GetLicenseMsg
KRPWOEZAF L., PAESR T ST TE

W
o

p_env
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10 COPT RAFFRIEA 4 164

COPT_CreateEnvWithPath

A%

int COPT_CreateEnvWithPath(const char *1icDir, copt_env **p_env)
(1%

Blig—A~ COPT KRGS, BACCERNSEL 1icDir FRE MR .

P XA R 1] COPT 2R — Rt - IX A B R A BB, SRR, )
A PARE—2R i COPT LAY, SRS A M, AT LAY COPT_GetLicenseMsg
KRPWOEZAFE,, PAESR T ST TE

S
licDir
BROCHF AR
p_env

fi1n) COPT RAFFRELA 4 164

COPT_CreateEnvWithConfig

i

int COPT_CreateEnvWithConfig(copt_env_config *config, copt_env

**p_env)
filiik
QE—4~ COPT RAFFREE, &P imlcE h S48 config $55E.

AR ECR N COPT W5 — R, XA RS i A % 7 i 2 400
LA, W AR COPT A4, GQif s 2, Tml RAYE
COPT_GetLicenseMsg KIKMUELAF L, PATEH IR FTTE -

W
B

config

B

p_env

fi1i COPT SRAFFRELH) i i 44T
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COPT_DeleteEnv

L

int COPT_DeleteEnv(copt_env **p_env)
filiik

MR COPT RAEHIT.
%

e

p_env

F8 M) COPT RARIRYE 5 AFEED

COPT_GetLicenseMsg

g 2

int COPT_GetLicenseMsg(copt_env *env, char *buff, int buffSize)
filiid

R4~ C i F WIEH AR, B EBOCU A K A5 -

W TEVH F COPT_CreateEnv JS i fifi FH iX A~ R 4.
B

env
COPT K EE,
buf £
A VASRECT A R 24 L
buffSize

RN

COPT_CreateProb

e

int COPT_CreateProb(copt_env *env, copt_prob **p_prob)
ik
Bl COPT KA.,

W
i

env
COPT Rff¥f5E .

p_prob
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i1 COPT AU pl i i 14T

COPT_CreateCopy
g2
int COPT_CreateCopy(copt_prob *src_prob, copt_prob **p_dst_prob)
filiik
Qg — B COPT BEAIHSE DL

PERE: MUHASR RS SO ALK DL, 250 P 7 S R I SRR A DU 1
B, 7 X DUSTOIJ COPT_ResetParam Bi%(, FRARSHIE T A
BT AT 1 R

W

5
src_prob
¥ 01 COPT #AY,
p_dst_prob

fempra)E COPT BERL M f 455t .

COPT_DeleteProb

i

int COPT_DeleteProb(copt_prob **p_prob)

filiid
il COPT AL,

p_prob
Fila COPT By AT el

21.6.2 fiSF0iSBiREY
COPT_LoadProb

i

int COPT_LoadProb(
copt_prob *prob,
int nCol,
int nRow,

int iObjSense,
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double dObjConst,

const double *obj,

const int *colMatBeg,
const int *colMatCnt,
const int *colMatlIdx,
const double *colMatElem,
const char *colType,
const double *colLower,
const double *colUpper,
const char *rowSense,
const double *rowBound,
const double *rowUpper,
char const *const *colNames,

char const *const *rowNames)

=
5

WA, 4> COPT KLz,

W
i

prob
COPT ##,
nCol
A (REGEFESE) .
nRow
R (RBGEFEATELD)
i0bjSense
Ak 7. W REMIBUES COPT_MAXIMIZE m§ COPT_MINIMIZE .
dObjConst
A R ) 5
obj
AR H AR AR AL
colMatBeg, colMatCnt, colMatIdx fll colMatElem

PAS s ittt o SCARBOHRE . FAHE Sl s Soh it T — s
Arr s B T2 %

21.6. API H# 253



HECKMERRFFH, BRE 6.5.7

IR colMatCnt A NULL , NI colMatBeg FF#A nCol+l Juk, HISEE
i S AEFIZ LA 573 B colMatBeg[i] i colMatBeg[i+1] & .

WERFEHBE T colMatCnt , MIFRMIZE 1 FHYTFAE ML (35520 3 1
colMatBeg[i] fil colMatBegl[i] + colMatCnt[i] F X.

colType

AR,

AT AR, WA 78 A& e it
colLower and colUpper

AR R BRI

WERAFEHE T HF collower , NIAFALKFZ 0.

WA B 5 colUpper | MIASRARTL il
rowSense

ZyRARR,

BEH RIS, T COPT i sc R 2y AL,

WRAFEYE rowSense XA, B4 rowBound FI rowUppe LA 4%
W ETFAR . SR FATHER A AR T3

TRILHL T rowSense NI rowBound Fil rowUppe &4 4fi RHS 1 range .
TEMAS IR, rowUpper $U4H{UFEA COPT_RANGE 24 7 (i £ I ),
HAEILR), ERF518

T 5 rowBound[i] - fabs(rowUpper[i])
A rowBound[i]
rowBound
Yy N A RES.
rowUpper
2R A range .
colNames and rowNames
RFNARI AT WAL
HoAbf R

S L4612 (compressed column storage, CCS) M2, J&—Fig UL 77l 55 A0 e
kg FATUE R ] AR ORA XA 4 51 3 ARy PR R
1.1 1.2
A= 22 23
3.3 34

(21.4)
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// AX{E | colMatBeg

colMatBeg[5] =9{ o0, 1, 3, 5, 6}
colMatIdx([6] =4{ O, 0, 1, 1, 2, 2};
colMatElem[6] = {1.1, 1.2, 2.2, 2.3, 3.3, 3.4};

// [@ Bt A 2| colMatBeg#n colMatCnt
V- SAOL TN 3N €
colMatBegl4l =9{ 0, 1, 5
colMatCnt[4] ={ 1, 2, 2, 1};
colMatIdx[6] ={ 0, 0, 1
colMatElem[6] = {1.1, 1.2 2

COPT_AddCol

i
int COPT_AddCol(
copt_prob *prob,
double dColObj,
int nColMatCnt,
const int *colMatIdx,
const double *colMatElem,
char cColType,
double dColLower,
double dColUpper,

const char *colName)

=
5

am—Aeg (41).

W
i

prob
COPT £,
dCol0bj
AR H AR R B AR
nColMatCnt
B R BOE P R JE T TR AR
colMatIdx

B R B R P AR B LRI T S

21.6. APl H# 255




HECKMERRFFH, BRE 6.5.7

colMatElem

A R BOE M P R IE BT R A EUE.
cColType

AL,
dColLower and dColUpper

AR BRI
colName

A4 T WTAE A NULL

COPT_AddPSDCol

e

int COPT_AddPSDCol(copt_prob *prob, int colDim, const char *name)
filiik

IN—A~F AR,
S

prob
COPT %L,
colDim
BN E A R YRS
name

I E AR R 7. ATPAEA NULL .

COPT_AddRow

e

int COPT_AddRow(
copt_prob *prob,
int nRowMatCnt,
const int *rowMatlIdx,
const double *rowMatElem,
char cRowSense,
double dRowBound,
double dRowUpper,

const char *rowName)
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=
=

M=% (7).

S
prob
COPT #iAL.,
nRowMatCnt
AT R i AR T R AR
rowMatIdx
AT R BOE M P AR IR IS T
rowMatElem
AT R BRI i AR T R AU
cRowSense
PIREA,
WSHH RTINSO, T COPT Fr ki Zimiseal.
% cRowSense J2 0, NI dRowBound #l dRowUpper 28l 4Ly I F
NG ERIAHER T & LA .
W cRowSense 24 7% X [##, W] dRowBound | dRowUpper 2x#i4fi
RHS #1 range . fEIFHH T, dRowUpper {XFEZH >} COPT_RANGE 257
A HE. AR, ETR550h
%t dRowBound - dRowUpper
3 dRowBound
dRowBound
ZYAY T A RAS.
dRowUpper
2Ry FAE range .
rowName

ARV 4T WAL A NULL .
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COPT_AddCols

L

int COPT_AddCols(

copt_prob *prob,

int nAddCol,

const

const

const

const

const

const

const

const

char const *const *colNames)

=
=

double *col0Obj,
int *colMatBeg,
int *colMatCnt,

int *colMatIdx,

double *colMatElem,

char *colType,
double *colLower,

double *colUpper,

7SI nAddCol PMEE (%)),

W
i

prob

COPT #i%,

nAddCol

BRI A2

col0bj

BACEI H AR AR L

colMatBeg, colMatCnt, colMatIdx Hl colMatElem

PAS R R FEAds AR R BRI . B XY RGeS Bk oR B, 15
D, COPT_LoadProb K H:

colType
A

R, WRARMEX

colLower | colUpper
AR ETN R

IERARMET
WRASEE B

(REGEESH0) -

g5 R

XAEAL, WA AL B e

N colLower , il

i1 colUpper , MIFAREHRTC Ll AL,
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colNames

BRI FE . W PAMEA NULL

COPT_AddPSDCols

e

int COPT_AddPSDCols(
copt_prob *prob,
int nAddCol,
const int* colDims,

char const *const *names)

=
=

S nAddCol 42 E A8 H,

S
prob
COPT i,
nAddCol
CRAIINDE SAEK S ot 1
colDims
BN E A R YRS
names

I E AR R 7. ATPAEA NULL .

COPT_AddRows

e

int COPT_AddRows (
copt_prob *prob,
int nAddRow,
const int *rowMatBeg,
const int *rowMatCnt,
const int *rowMatIdx,
const double *rowMatElem,
const char *rowSense,

const double *rowBound,
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const double *rowUpper,
char const *const *rowNames)
filid
AN nAddRow MHFAHR (£7).

W
i

prob
COPT #:7,

nAddRow
HESIEI 2 RE (RBOEFEATEO -

rowMatBeg, rowMatCnt, rowMatIdx Hl rowMatElem

PATHE G At s IR L R BRI . A5 S B0 0 4 10 1 4 A7 fid s =R L AR
B, 20, COPT_LoadProb {y HAhfs .

rowSense
E AP it
WS H RIS, T COPT Fr S Rpi 2y Ay,

WAL rowSense XA, 4 rowBound Al rowUpper 238 4%
WA ETR S XA E LA 7

HRIEALT rowSense N rowBound F1 rowUpper &4 244 RHS 1 range
o TEHIFOL T, rowUpper ${41{XAEA COPT_RANGE Zsi AUz x FH 3]
HAEMES, B RA5h

FH rowBound[i] - fabs(rowUpper[il)
7t rowBound [4]
rowBound
FRE) TSl RES.
rowUpper
BRI EAR L range .

rowNames

MW F . PPAE A NULL .
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COPT_AddSOSs

L
int COPT_AddSO0Ss(

copt_prob *prob,
int nAddSOS,
const int *sosType,
const int *sosMatBeg,
const int *sosMatCnt,
const int *sosMatIdx,

const double *sosMatWt)

=
5

7N nAddS0S 4~ SOS Zyi., # sosMatWt >4 NULL , ] COPT ¥& N3 E 34 .
TR B E SOS 23, MIARAL A BRI AL

W
e

prob
COPT f##,
nAddS0S
FAINE SOS AL,
sosType
SOS LAY AA.
sosMatBeg, sosMatCnt, sosMatlIdx Ml sosMatWt

PAFT R A8 A7 il A% AR it SOS LSRN 5 A7 S B B 1) 1 46 7 fif A% X
(W ELAR7R B, 53 W, COPT_LoadProb 1] Hflfs 8.

sosMatWt

SOS Ly 45 i A RYAL E . ATPAZN NULL

COPT_AddCones

i

int COPT_AddCones(
copt_prob *prob,
int nAddCone,
const int *coneType,

const int *coneBeg,
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const int *coneCnt,

const int *coneldx)

=
5

7NN nAddCone A4~ " rHEL R,

W
i

prob

COPT #:7,
nAddCone

B INE —B LY
coneType

T HEL RS,
coneBeg, coneCnt, coneldx

PAMT G Ar itk P it B HE LR BB 5 o A IR AR P LR 4 -t A% X
MR AR7R B, 752 L COPT_LoadProb /) HLAlfEEL.

COPT_AddQConstr

i

int COPT_AddQConstr(
copt_prob *prob,
int nRowMatCnt,
const int *rowMatlIdx,
const int *rowMatElem,
int nQMatCnt,
const int *qMatRow,
const int *qMatCol,
const double *gMatElem,
char cRowSense,
double dRowBound,

const char *name)

2=
I;;

BI—A KA.
R HETOSCRBRE N IR

W
i
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prob
COPT #H#,
nRowMatCnt
TR AR AR .
rowMatIdx
AR AR LRI R B S T AR
rowMatElem
N/ ESPUEE == T e TIVES V@
nQMatCnt
ZRAH AR R E .
qMatRow
ZRAFR AR IR IAAT I AR
gMatCol
TIRAR P EHER RIS MR
gMatElem
ZIRAH P EAER RN R AL
cRowSense

TR SRR, W ¥EEUE Y : COPT_LESS_EQUAL 7] COPT_GREATER_EQUAL

o

dRowBound
TR TR A i
name

TR AT . ATPAFE A NULL

COPT_AddPSDConstr

e
int COPT_AddPSDConstr (
copt_prob *prob,
int nRowMatCnt,
const int *rowMatIdx,
const int *rowMatElem,
int nColCnt,

const int *psdColldx,
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const int *symMatIdx,
char cRowSense,
double dRowBound,
double dRowUpper,
const char *name)
filid
AI—A-2PE 2R

W
e

prob
COPT #i7,
nRowMatCnt
E AR P AER LRI -
rowMatIdx
2 RE LR AE R LR B S T
rowMatElem
S AL R == RS
nColCnt
g AR E T AL
psdColIdx
2 RE LR A T A E A R R
symMatTdx
TR A S TR PR R R AR
cRowSense
E AR AL
WEH R RIS, TH COPT Fr KRy dizeal.,

AH cRowSense J& 0, ] dRowBound A dRowUpper & UMZAIRN K
R KBTI E LR T2
MR cRowSense ;2 & X, N dRowBound FiI dRowUpper £ 241
RHS fll range . 7EMEN T, dRowUpper {NFEZJH A COPT_RANGE 2571
A2 HE . HAERE, ERRES58

T 5L dRowBound - dRowUpper
%L dRowBound

dRowBound

264 Chapter 21. C API &2F i



HECRERER P FH, BR# 6.5.7

2 E LT T A ECE A
dRowUpper
FEARM_ LA range .

name

PRI T . ATAE A NULL

COPT_AddLMIConstr

e

int COPT_AddLMIConstr (
copt_prob *prob,
int nDim,
int nLMIMatCnt,
const int *colldx,
const int *symMatIdx,
int constMatlIdx,

const char *name)

=
5

WIn—A~ LMI £y,

Bk

prob

COPT #iz,
nDim

LMT 25 Ot BRAR B ) 2 2
nLMIMatCnt

LMI 23§ v 2 506 B B 1) 40
colldx

LMI 25 i B 728 B R A
symMatTdx

LMI 2450 2 B0 R 1) T o
constMatIdx

LMI 25 i BT R A PR R A
name

LMI #53R 4 FK. ] PAfE A NULL
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COPT_AddIndicator

s
int COPT_AddIndicator(
copt_prob *prob,
int binColIdx,
int binColVal,
int nRowMatCnt,
const int *rowMatIdx,
const double *rowMatElem,

char cRowSense, double dRowBound)

=
5

whn—> Indicator £y,

R AR Indicator 290, NIy B RO RIS .

Sk

prob

COPT #iz,
binColTdx

T EHIZEA Indicator A58 (31]) (1R AT
binColVal

T PEHIZ7 Indicator A8 (F1]) HIHUE.
nRowMatCnt

SR (7)) REGERE AR TR SR .
rowMatTdx

LbLyd (7) RECERE P AERICR NI .
rowMatElem

LMLy (7) RECERE P AER e R AU
cRowSense

PR (7)) 287, WIEEHUE A COPT_EQUAL . COPT_LESS_EQUAL #/I

COPT_GREATER_EQUAL .
dRowBound

SHELR (17) WA
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COPT_AddSymMat

L

int COPT_AddSymMat (copt_prob *prob, int ndim, int nelem, int *rows,

int *cols, double *elems)

il
BI—ARIFRARE (e AR =M RImT) .

W
i

prob
COPT #¥i%y,
ndim
SRR M AR
nelem

XIFRA R AET O H -

rows
XIFRA AR E IR AT T .

cols
XA ICR I TR,

elems

XFRA R AET LR

COPT_DelCols

e
int COPT_DelCols(copt_prob *prob, int num, const int *1list)
filid

R num AR (51).

W
i

prob
COPT #H7l,
num
SR A B AL
list

TR AE B TR
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COPT_DelPSDCols

L

int COPT_DelPSDCols(copt_prob *prob, int num, const int *1list)
filiik

fBR num 4~ 2E

%

e

prob
COPT 17,
num

D8] HEOR Sk iy Y ¢S
list

TR AL R T RS

COPT_DelRows

e

int COPT_DelRows(copt_prob *prob, int num, const int *list)
filiid
MER num AL (7).

Em

%
prob
COPT ##i%,
num
BRI LIRS
list

EMBRI LA AR5

COPT_DelSOSs

s

int COPT_DelS0Ss(copt_prob *prob, int num, const int *list)
filiik

MR num > SOS 5,

W
Em

268 Chapter 21. C API &2F i



HECRERER P FH, BR# 6.5.7

prob
COPT ###,
num

BN SOS Ay %k,
list

ZHMER SOS A R AR,

COPT_DelCones

%
int COPT_DelCones(copt_prob *prob, int num, const int *1ist)

il

i;{;

TR num A~ R EELTR

W
R

prob
COPT f##,
num

TR I HELT R4
list

SR B e LR M ARSI AR

COPT_DelQConstrs

i
int COPT_DelQConstrs(copt_prob *prob, int num, const int *1list)

it

i;‘;

MR num A~ RAH .

W
i

prob
COPT #i%,

num
BRI IR AL

list

FMER ) KA T AR5
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COPT_DelPSDConstrs

L

int COPT_DelPSDConstrs(copt_prob *prob, int num, const int *1list)
filiik

fBR num A~ E LR
%

e

prob
COPT ##i%,

num
TR 2 28 TR

list

TR E 2R T HR512

COPT_DelLMIConstrs

LS

int COPT_DelLMIConstrs(copt_prob *prob, int num, const int *1list)
Hiid

W num > LMI 2455
%

Em

prob
COPT i,
num

B LMI 25585
list

TR LML 2558 T 5513

COPT_Dellndicators

L

int COPT_DellIndicators(copt_prob *prob, int num, const int *list)
ik
4% num 4> Indicator ZJ3 .

W
Em
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prob
COPT i,
num

TN Indicator 5944k,
list

FMERRY Indicator 23R ARG .

COPT_DelQuadObj

g 2

int COPT_DelQuadObj(copt_prob *prob)

=
=

I3 - A e P B T

W
R

prob

COPT i,

COPT_DelPSDObj

e
int COPT_DelPSD0Obj (copt_prob *prob)

il

I;E

IIEER AR GRS SR

W
i

prob

COPT #siz,

COPT_SetElem

L

int COPT_SetElem(copt_prob *prob, int iCol, int iRow, double

newElem)

=
5

BRI EATHIR L R HL

R 4 newElem (fE/NT BESF T 24 MatrixTol WfH, WLRFRRE N 0.

W
i

21.6. APl B

271



HECKMERRFFH, BRE 6.5.7

prob

COPT ###,
iCol

2O S
iRow

IR s,
newElem

FFBCE BT R KL

COPT_SetPSDElem

e

int COPT_SetPSDElem(copt_prob *prob, int iCol, int iRow, int newIdx)

]

I;E

BB E 5 2 AP T AR T AR

W
i

prob

COPT ##,
iCol

FEARI TR
iRow

FE LRI TR
newldx

TFBCEA R FRAE R T A o

COPT_SetLMIElem

g

int COPT_SetLMIElem(copt_prob *prob, int iCol, int iRow, int newIdx)
filiik

BCE R E LMI 295 hfi i 28 i) R BO R R R A

W
Em

prob
COPT 171,

iCol
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AR i T AR .
iRow
LMI 255K/ N Fx.

newldx

8 )BT R O FRAEL I R AR S

COPT_SetObjSense

e

int COPT_SetObjSense(copt_prob *prob, int iObjSense)

.

[

BOE (k) s m.

W
i

prob
COPT %L,
iObjSense

AL T E] . T RERYEUE A COPT_MAXIMIZE 5 COPT_MINIMIZE ,

COPT_SetObjConst

e

int COPT_Set0ObjConst(copt_prob *prob, double dObjConst)

=
5

BERE H A e B0 5 200

W
i

prob
COPT .
dObjConst

F1 s R 5 5 50
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COPT_SetColObj/Type/Lower/Upper/Names

1

Wi

W
T

%

b

int COPT_SetCol0bj(copt_prob *prob, int num, const int *list, const
double *obj)

int COPT_SetColType(copt_prob *prob, int num, const int *list, const
char *type)

int COPT_SetColLower(copt_prob *prob, int num, const int *1list,

const double *lower)

int COPT_SetColUpper(copt_prob *prob, int num, const int *1list,

const double *upper)

int COPT_SetColNames(copt_prob *prob, int num, const int *list, char

const *const *names)

PAETLABREL, A3 HHEE num AR (51) #Y

prob

COPT #i#.
num

DS TGIES o 8
list

LA RS,
obj

B B 25 AN BT H AR RS 4
types

B LI A5 R BT IR
lower

B LI AN ST R S
upper

B B A R T B

274

Chapter 21. C API &EF#if



HECRERER P FH, BR# 6.5.7

names

et B A R4 T

COPT_SetPSDColNames

e

int COPT_SetPSDColNames(copt_prob *prob, int num, const int *list,

char const *const *names)

=
=

B num > E AR R T

W
e

prob
COPT #iz,
num
T AL AL
list
LR GRS A A
names

FF B AR A R T

COPT_SetRowLower/Upper/Names

e

int COPT_SetRowLower (copt_prob *prob, int num, const int *list,

const double *lower)

int COPT_SetRowUpper (copt_prob *prob, int num, const int *1list,

const double *upper)

int COPT_SetRowNames(copt_prob *prob, int num, const int *1list, char

const *const *names)
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T
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COPT #71,
num

TEUI LR
list

BB LR

lower

FF T LA 2R R 5

upper

FIZ A B2 5

names

g B A LR T4 7

COPT_SetQConstrSense/Rhs/Names

e

int COPT_SetQConstrSense(copt_prob *prob, int num, const int *list,

const char *sense)

int COPT_SetQConstrRhs(copt_prob *prob, int num, const int *list,

const double *rhs)

int COPT_SetQConstrNames(copt_prob *prob, int num, const int *list,

char const *const *names)

filiik
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num
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F) e B A IR AR R AL
rhs

F) i B A IR ST A i T
names

HIF P I A& IR ARG B4

COPT_SetPSDConstrLower/Upper/Names

e

int COPT_SetPSDConstrLower (copt_prob *prob, int num, const int

*1list, const double *lower)

int COPT_SetPSDConstrUpper (copt_prob *prob, int num, const int

x1ist, const double *upper)

int COPT_SetPSDConstrNames(copt_prob *prob, int num, const int

*1ist, char const *const *names)

ik
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TR
RIL
T
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prob
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num
BB E AR
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P GIE A NV Eo
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COPT_SetLMIConstrRhs

g2

int COPT_SetLMIConstrRhs(copt_prob *prob, int num, const int *list,

const int *newIdx)
ik
P num A4~ LM 24 5 ) 500X FROA R

W
i
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COPT #¥i%y,
num
AT LM 25540
list
TSR LMI 2050 R Fs1 2.
newldx

TR L) HOTON PR A AR AR -

COPT_SetLMIConstrNames

g2

int COPT_SetLMIConstrNames(copt_prob *prob, int num, const int

xlist, char const *const *names)

filiik
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prob
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num
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TSR LMI 2050 R Fs1 2.
names
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COPT_ReplaceColObj

g2

int COPT_ReplaceColObj(copt_prob *prob, int num, const int *list,
const double *obj)

il
(o 19 5 O 2 50R RSy I s e 0O 8 2 BT A e 4

W
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COPT #i#.
num
LB S L
list
TR =Y.
obj
F R B &AL B E B AR ES R

COPT_ReplacePSDObj

g2

int COPT_ReplacePSDObj(copt_prob *prob, int num, const int *list,

const int *idx)

filiid
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num
TR E UEH
list
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idx
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COPT_SetQuadObj

L

int COPT_SetQuadObj(copt_prob *prob, int num, int *qRow, int *qCol,

double *gElem)

il

BCE U H AR R R R

W
i

prob

COPT #i#.
num

TR E AR AP AR TR IUEH
qRow

R AARRECP AR R T AR
qCol

ZE AR PR R N .
gElem

TR HAR R AR IR AL

COPT_SetPSDObj

e

int COPT_SetPSD0Obj(copt_prob *prob, int iCol, int newIdx)
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A BRI 2 ST 2 R A2 B R AR
newldx
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21.6.3 EASHHEE
COPT_ReadMps

e

int COPT_ReadMps(copt_prob *prob, const char *mpsfilename)

]

i;{;

M MPS SRS .

W
e

prob
COPT i,
mpsfilename

MPS SC{F#AE .

COPT_ReadlLp

2

int COPT_ReadLp(copt_prob *prob, const char *1lpfilename)
fiti

I;E

M LP SO U
5 h
prob
COPT %,
1pfilename

LP Sz,

COPT_ReadSDPA

e

int COPT_ReadSDPA(copt_prob *prob, const char *sdpafilename)
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SDPA U2

COPT_ReadCbf

L

int COPT_ReadCbf (copt_prob *prob, const char *cbffilename)

filiik
M CBF SCPErPse Uiz
%

e

prob
COPT #i7,
cbffilename

CBF SCfH##tz.

COPT_ReadBin

e

int COPT_ReadBin(copt_prob #*prob, const char *binfilename)

il

I;t;

M COPT il SO rp s iz

W
e

prob
COPT 7,
binfilename

COPT kil e 4%

COPT_ReadBlob

g 2

int COPT_ReadBlob(copt_prob #*prob, void *blob, COPT_INT64 len)

=2
5

M COPT Jy3 fe st s ez .

W
i

prob
COPT i,

blob
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FEBIEE -

len
FeA R
COPT_WriteMps

e

int COPT_WriteMps(copt_prob *prob, const char *mpsfilename)

=
=

NS COPT KI5 3] MPS #23CfFH

W
e

prob
COPT ###,
mpsfilename

MPS 2SI F# A2

COPT_WriteMpsStr

L

int COPT_WriteMpsStr(copt_prob *prob, char *str, int nStrSize, int
*pReqSize)

il

Z;é

{ENFEBE) COPT BEIZPA MPS #4305 H B FAF A«

W
i
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COPT #AL,
str

MPS 2 AT
nStrSize

TR XN
pReqgSize
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COPT_WriteLp

/RS

int COPT_WriteLp(copt_prob #prob, const char *1lpfilename)
fifiik

N COPT FHUE 3] LP A%
%

e

prob
COPT 17,
lpfilename

LP A SCR A

COPT_WriteCbf

e

int COPT_WriteCbf (copt_prob *prob, const char *cbffilename)

il
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LN COPT KI5 H 3] CBF #4330

W
e

prob
COPT #7,
cbffilename

CBF M3 FAE

COPT_WriteBin

g2

int COPT_WriteBin(copt_prob *prob, const char *binfilename)
ik
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S

prob

COPT ###,
binfilename
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COPT_WriteBlob

g2

int COPT_WriteBlob(copt_prob *prob, int tryCompress, void **p_blob,
COPT_INT64 *pLen)

filiik
ENFRY COPT AU E 8] COPT a4k Eda .

W
i

prob
COPT #i#.
tryCompress
ARG .
p_blob
eI A B i R AR g
pLen
ALK Z ¢ R S ERE (e

21.6.4 RFRFOIKERAR

COPT_SolvelLp

s
int COPT_SolveLp(copt_prob *prob)
filid

SRARLEPERRRIFEAY . R . ORI . R A R A m o R
WA, AR A BB AR D) Z0ms AR B BB i, A Bz SOS 243 AN Indicator
AR, B HAE R AR

W
i
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COPT_Solve

e
int COPT_Solve(copt_prob *prob)

itk
SRABLEMERR] . BRI ORI, R AIRI 2 MR Bk B R R A
A,

B
prob

COPT #:i%l,

COPT_GetSolution

e

int COPT_GetSolution(copt_prob *prob, double *colVal)
filiik
BRI BT i

W
e

prob
COPT #7,
colVal

AR HUE

COPT_GetPoolObjVal

e

int COPT_GetPoolObjVal(copt_prob *prob, int iSol, double *p_objVal)
filiik
R P ER 1So1 MR H AR ek B

\
i

prob

COPT ##,
iSol

=5
p_objVal
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COPT_GetPoolSolution

g2

int COPT_GetPoolSolution(copt_prob *prob, int iSol, int num, const
int *1list, double *colVal)

il
ARHUFI S 1Sol M

W
i

prob
COPT #¥i%y,
iSol
fR RS

num
IRIURRASE: (51) A%

list
KEURIAE R (1)) MRS, ATPAY NULL

colVal

AR [ BRER Y AR KA

COPT_GetLpSolution

e

int COPT_GetLpSolution(copt_prob *prob, double *value, double

*slack, double *rowDual, double *redCost)

R . O . O R SO A 2 ] AR B A
TR X AE MR, SRR E A BRI (6 1] COPT_GetPSDColInfo pR%Y.

prob
COPT #i%,

value
AFEIEUE . W PAH NULL .

slack
PATAR A I . MR TR ERRE L (activities). FTPASH NULL .

rowDual
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SHEAS A BUE . RTPASH NULL
redCost

A5 5 Reduced cost, B PAAH NULL ,

COPT_SetLpSolution

e

int COPT_SetLpSolution(copt_prob *prob, double *value, double

*slack, double *rowDual, double *redCost)

flliik
BEE LRI B
S
prob
COPT ##i%,
value
AR I U -
slack
A St B P B«
rowDual
S {ER 2 e U
redCost

A5E ) Reduced cost,

COPT_GetBasis

e

int COPT_GetBasis(copt_prob *prob, int *colBasis, int *rowBasis)

il

Z;é

AR AR 1 EIR A

W
i

prob
COPT ##l,
colBasis fll rowBasis

oA BRI EIRA . HS BRI KT BRSPS
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COPT_SetBasis

g2

int COPT_SetBasis(copt_prob #*prob, const int *colBasis, const int

*rowBasis)
ik
WE LR EE . XA R AT AR S &AL

W
i

prob
COPT #%#,
colBasis fll rowBasis

o Bl AE BAMAR B ERES WS 5 H B X T RS R LA 3

COPT_SetSlackBasis

e 2
int COPT_SetSlackBasis(copt_prob *prob)
ik
BB LR AR TR . SR AR R G SR A RS . XA R
] DAGE L AR R R A
S h
prob
COPT 171,
COPT_Reset
e 2
int COPT_Reset(copt_prob *prob, int iClearAll)
ik
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S
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COPT #:%,
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COPT_ReadSol

e
int COPT_ReadSol(copt_prob *prob, const char *solfilename)

itk
MEE RS BRI IR . 0 TR RO, AT AR BRSO )0 i i«
TR PR, A2 ERERARE ) 0, BMEMTASE RIS H ST b4
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prob
COPT 7,
solfilename

SRIGETR IR

COPT_WriteSol

i
int COPT_WriteSol(copt_prob *prob, const char *solfilename)

il
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W
e

prob
COPT #izd,
solfilename

SRIGES RS AR

COPT_WritePoolSol

e

int COPT_WritePoolSol(copt_prob *prob, int iSol, const char

*solfilename)
ik
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f b PR RS

solfilename

SRIGETR IR

COPT_WriteBasis

g

int COPT_WriteBasis(copt_prob *prob, const char *basfilename)
ik
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W
e

prob
COPT #i%L,
basfilename
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COPT_ReadBasis

LIRS

int COPT_ReadBasis(copt_prob *prob, const char *basfilename)
filiik
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COPT_GetCols
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int COPT_GetCols(
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21.6. APl B 291



HECKMERRFFH, BRE 6.5.7

const int *1list,
int *colMatBeg,
int *colMatCnt,
int *colMatIdx,
double *colMatElem,
int nElemSize,
int *pReqSize)
filiik
HN 7 ARSI Y 2R RO
R, P T S R % o RO AR O I B A B,

colMatBeg, colMatCnt, colMatIdx Al colMatElem {4 A NULL , ifjid pReqSize
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COPT_GetPSDCols

L

int COPT_GetPSDCols(copt_prob *prob, int nCol, int *1list, intx*

colDims, int *collens)
ik
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S
prob
COPT 5,
nCol
FRRE P E A R
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TREREE B IR,
colDims
TRERE L YL .
collens

COPT_GetRows

i
int COPT_GetRows (

copt_prob *prob,
int nRow,
const int *list,
int *rowMatBeg,
int *rowMatCnt,
int *rowMatldx,
double *rowMatElem,
int nElemSize,

int *pReqSize)
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AT T TR 4 2R O
— R, G T SR P Ui pR A g R RO R R A B, R
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pReqSize
e ) R AT AL 2 ) R R B B EH 1465 . WTRASH NULL

COPT_GetElem

e

int COPT_GetElem(copt_prob *prob, int iCol, int iRow, double
*p_elem)
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FTI TR
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LSRR e GIE R

COPT_GetPSDElem

e

int COPT_GetPSDElem(copt_prob *prob, int iCol, int iRow, int *p_idx)
filiik
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prob

COPT #%,
iCol

FEA R .
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COPT_GetLMIElem

e

int COPT_GetLMIElem(copt_prob *prob, int iCol, int iRow, int *p_idx)
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COPT_GetSymMat

g2

W
il

int COPT_GetSymMat (
copt_prob *prob,
int iMat,
int *p_nDim,
int *p_nElem,
int *rows,
int *cols,

double *elems)
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COPT_GetQuadObj

L

int COPT_GetQuadObj(copt_prob* prob, int* p_nQElem, int* qRow, int*
qCol, double* gElem)
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int COPT_GetPSDObj(copt_prob *prob, int iCol, int *p_idx)
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COPT_GetSOSs

g2

int COPT_GetS0Ss(
copt_prob *prob,
int nSos,
const int *1list,
int *sosMatBeg,
int *sosMatCnt,
int *sosMatIdx,
double *sosMatElem,
int nElemSize,

int *pReqSize)
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TR FRAR AT B 5 A AR T R B B8 9%, ATRAY NULL

COPT_GetCones
s
int COPT_GetCones(
copt_prob *prob,
int nCone,
const int *1list,
int *coneBeg,
int *coneCnt,
int *coneldx,
int nElemSize,
int *pReqSize)
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COPT_GetQConstr
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int COPT_GetQConstr(

copt_prob *prob,
int qConstrldx,
int *gMatRow,

int *gMatCol,
double *gMatElem,
int nQElemSize,
int *pQReqgSize,
int *rowMatldx,
double *rowMatElem,
char *cRowSense,
double *dRowBound,
int nElemSize,

int *pReqSize)
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COPT_GetPSDConstr

int COPT_GetPSDConstr (
copt_prob *prob,
int psdConstrldx,
int *psdColldx,
int *symMatIdx,
int nColSize,
int *pColReqSize,

int *rowMatIdx,
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double *rowMatElem,
double *dRowLower,
double *dRowUpper,
int nElemSize,

int *pReqSize)
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