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2.2 RIEE

2.2.1 Windows

AN Windows “FEHAE T Wb 2eda, HP Z&E—BA . —F2 T 28y CRaBi4m
FE&F "installer"), J—FE ZIP #&=E46H .

A PAT R R RN E O, S AR ER S, P HH%BiES, Sdkikse
B IREIA] ;. ZIP AN B AN T B P e s e, TR EN L R,

THITRERR
https://pub.shanshu.ai/download/copt/7.1.1/win64/Cardinal Optimizer-7.1.1-win64-installer.zip

https://pub.shanshu.ai/download/copt/7.1.1/win64/Cardinal Optimizer-7.1.1-win64.zip

™~ 2Pt EEE

K 2.1: Windows FRGE PRI [F] 2236 0 842
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AT REERER
T NI PAT ZERF IR 2, Bl E&HT 64 L Windows R4 COPT 7.1.1 A
CardinalOptimizer-7.1.1-win64-installer.exe , Wi 1% 2EHE 7 H- 4% N IR Ui B3 AT 44

o BB WEBITREMRF, HEANEE S EEIN. BAES N English , H2 A DU sk
BT IR, VEWL K 2.2 . ASCEBREEIE SN Rk,

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

(RN v

2.2: ZAVE SRR IUIH

o BT WRAPFEE R LT, T R, R N 27 RS
BRI RS CBOH, WHRIERR I 25, VEIL I 2.3 .

O =% - pikws = X

P HR
AR T B 1 T A S R

AP 5T B AT e A A 8 R R R A PR

L%Sz;ﬁﬁ%% (COPT) m;ﬁﬁmmu

2% % SE . tu%‘ﬁﬂiﬁw(WWﬁ CREMAE
&ﬁalﬁ%:ﬁ%‘ﬁ&%ﬁﬂﬁ‘l%%) AALATEE L, B 42 R A B
IV b G IR R 2 07 7 ST ATTRE 2 O AT TR R AR (T R
@RAZLIIA)

O RAR (D)

K 2.3: HLP T

o M= BOANRET, BECKMA AN C:\Program Files\copt71, Al DMESCAHITE %
o BNk ij it G, s N7 FER K24 .

@ % - iorrmes - X

T FEH RO E
T BECRARR RUAEAT 230077

R TR LR S BT RIS
BT RERIERI T, SdTR.
[C:Program Fies\corT] | | ..

£ %A 70.4 MB [9R]JREALZE ]

< L—#(B) | T W) > L

K 2.4: ZEIEREAAER T
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ZIP ERERE

XN ZIP M AEHE R, E AR A A AR H 5, RN R BRI E
A, DRI ES1E N C:\Program Files\copt71 A #EAT Ui .

AR A “EERBER” STIT Windows T 4T, FFHAT Tk fir & 3 PR BB AR

rund1132 sysdm.cpl,EditEnvironmentVariables

WIR . BRI AR E PATH , 1% C:\Program Files\copt71\bin #INZE A AR & PATH [
B

IR = W RGIIG AR E COPT_HOME , ZEMIMEN: C:\Program Files\copt71.
IR Wi RGN B COPT_LICENSE_DIR , A=EM{EN: C:\Program Files\copt71.

U, AEARERE M. HH AR 23 H 3T copt-eula_cn.pdf FF BRSCCH:, W
R PE R TERSER e T P iF 5 B E T S R

2.2.2 MacOS

XtF MacOS V&, AT DMG #1235 7 M GZIP #:UM s, APRZiEE—BIA. &
i1 EERZHAFEFE DMG BRAWRERER, TR P& GZIP # L4,

AN, &% MacOS 248, FA1HEME MacOS-Universal 223541, % Apple & F FE R Intel &0 %
Rl (20594 universal _mac ).

DMGHE R RERZRF
https://pub.shanshu.ai/download/copt/7.1.1/0sx64/CardinalOptimizer-7.1.1-universal mac.dmg

https://pub.shanshu.ai/download/copt/7.1.1/0sx64/CardinalOptimizer-7.1.1-universal mac.tar.gz
GZIPIEEHEE

2.8: MacOS R GE M AR 22 3% 0 3

DMG REREFRE

MTFH DMG A 2HERFMA 7, Flan: EHT MacOS-Universal 1] COPT 7.1.1 MIAEKAT
CardinalOptimizer-7.1.1-universal _mac.dmg , %% T iR EIEATHAE:

AP Xy DMG R 7, #1E R 506 A 38 DMG 3 F.

IR B coptTl A EBRIES) 2 ' Applications' UMK, 40 5] 2.9 PR,
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[ ] [ ] CardinalOptimizer-7.1.0-universal_mac

[ e
v

.
copt71 Applications

2.9: #E3] copt7l & 'Applications’

FIRPETERR )G, TELEVENATE T E., H%ESH: T =,

GZIP Efa &%

XTI GZIP A% USRI, R 20 A T iy & i
tar -xzf CardinalOptimizer-7.1.1-universal_mac.tar.gz

RIS 5 S AE 2 BT H A3 8 copt7l STk, HI AT LK A sh B g e, JRATHER T s3] 1/
Applications' HX'N, 7EZumH AN Fikar4:

mv copt71 /Applications/

FHIIELHEE " /Applications" Hak, WAJLLK copt7l CMH-RFZIHEHF B, EL&uG PN NiAdr

4

mv copt71 ~/

AR FLLRE COPT MM EA RN COPT [AH KA 7 Z %
RPN, TERELEMIRTE. IHRESR. T E B,
BEERRESE

b e a, EHELENEIAE, H5E, ELAmPUT NRG S, HE LA Shell A

echo $SHELL

FhtoN: ' /bin/bash' , WFRRYEEH KGN bash ; HHHA: ' /bin/zsh' , WIFRRYEI#H L
Ui N zsh .

A, ETT & terminal, FHAGTHAPESRET, GEANE, NHELEPAT FddaS U H A H
3X):

cd -~/

T PRGBS XN AT B B R -
o BASH %34

o ZSH %34

2.2. BRFRE 9
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KRB ERETERE, FETURIEEGRERY), S RIETREE .

BASH £

£ BASH %3 FRCEM A&, FEH=APER.

1. ##’bash_ profile’ X4

N TR, Hd P H NPT S, BE A GAFAE ' bash_profile' FEjE -

1ls -a

EANFAEZ AR, EPIT FiRa4, AR ' .bash_profile' X CEXHEEAE, 1ER

W&Z D I8

touch ~/.bash_profile

2. 7£’bash_ profile’ X, FMFELTEARNR
B, WAL PUT ka4, $TJF ' .bash_profile' Xff.

open ~/.bash_profile

B, AR CA R SRRMIEIA ' bash_profile' XX, JEAMAIT N%:

export COPT_HOME=/Applications/copt7l1

export COPT_LICEMSE_DIR=/Applications/copt?l

export PATH=$COPT_HOME/bin:$PATH

export DYLD_LIBRARY_PATH=SCOPT_HOME/lib:S$DYLD_LIBRARY_PATH

AR FTUARA T
3. MEFMENMRLEEEY
AP ERIEEOFR Y, F7 AT DME IR HAT Ty @ B R BRI ' bash_profile' JCff:

cat ~/.bash_profile

AAEEUR I, 02 Sy 0 SO P R S S R AN (5
WE, WP REALLRPAT i<, H5 LAMSseirE .

W

source ~/.bash_profile

ZSH %if

fE ZSH %3 FRCEME AR R, RGN =APEK:

1. & zshre’ X

WIN TR S, bR HRNIE S, AT PR EH R G . zshre' FREICI:

1ls -a

EAFAEZICNT, AR LS AT TR ar & B A . zshre! CIF:

10 Chapter 2.
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touch ~/.zshrc

2. fEl.zshre’ X, RMFETENS
B, EELImPAT T4, T ' zshre' X

open ~/.zshrc

A CAFAEZSCE, WP AT DA AR EOCAR R A i LA ' zshre STIF, IFERINUTR W2

export COPT_HOME=/Applicaticns/copt?l

export COPT_LICEMNSE_DIR=/Applications/copt71

export PATH=$COPT_HOME/bin:S$PATH

export DYLD_LIBRARY_PATH=SCOPT_HOME/lib:s$DYLD_LIBRARY_PATH

RAF EIRMEEOFIR Y, 7 AT ME LI HUT T @ AR BEUR N ' zshee' 301

cat ~/.zshrc

AR, 2 St SO A R B IR HTAR IS R .
WE, M HRELLRPAT Tk, 5 LS BB i,

source ~/.zshrc

IR E

X T bash AUl zsh A, WA AN TR AT St E COPT ARSI AL 7S 15 15 B ) :

echo $COPT_HOME
echo $COPT_LICENSE_DIR

echo $PATH
echo $DYLD_LIBRARY_PATH

A 2 3 e

/Applications/copt71

/Applications/copt71
/Applications/copt71/bin:$PATH
/Applications/copt71/1ib:$DYLD_LIBRARY_PATH
NIZ7s COPT AHRIA AL B le B i«

EE ARITFENL EM 5S4 B $PATH 1 $DYLD LIBRARY PATH BRI A fEAI, Hi% BN COPT A
I IEAR BN IE TR A RN B T

2.2. BRERE 11
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IR PR BN SR COPT MR, THAF4H P 1L 22 H 3k T ' copt-eula_cn.pdf' ]
PO F5 R P, T ARER B e T W iF 5 B E T U BT

MacOS Z2 88T

XFFAEH MacOS 10.15 BPA_ERRA R GEHI 7, T REAEJa SE304T COPT MIRAE PN i i 2 ki ik,
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

| srownerie (D

LN 7E 23y b ARAT A %
xattr -dr com.apple.quarantine /Applications/copt71

£ MacOS RGR TP ZEMMKIRE, HHIT COPT MR,

2.2.3 Linux

X Linux P, FATSCRF X86 A1 ARM64 224y, 124t cz1P A% R4, AFREMM U LIRE
ISR

Linux-X86:
https://pub.shanshu.ai/download/copt/7.1.1/linux64/CardinalOptimizer-7.1.1-lnx64.tar.gz

Linux-ARM64:
https://pub.shanshu.ai/download/copt/7.1.1/aarch64/CardinalOptimizer-7.1.1-aarch64 Inx.tar.gz

filtn, P RET 64 £ COPT 7.1.1 ) Linux-X86 MiAN#ff CardinalOptimizer-7.1.1-Inx64.tar.gz - ]
PAFE Linux #35_E4m N R I8 a4 B0 s BT SRR 42

tar -xzf CardinalOptimizer-7.1.1-1nx64.tar.gz

fE IS JE A2 20 H SR AR coptTl SUIER, FIP ATLUKE EM S B E IR . BAHERFESE] " /opt" HX
T, A& MR TR
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sudo mv copt71 /opt/

AEE: PUTZALHE “root MR,

VL LR "/opt" Hak, WATLLK copt7l AR B H 3, fEA0 M T ka4
mv copt71 ~/

AE: FEWE COPT MHIHEAZER COPT WA KA R 2%,
ERPIRTERE, HELE D EN G R,

FEL AT T ik a2 VI B H 3¢

cd -~/

AT Rk fr & BB B (AE * bashre’ WARUCH:

1ls -a

AAEAEIZICE, WA EHAT N iR a2 B2 ' bashre' 1F:

touch ~/.bashrc

A CAFAEZSCAE, W] U R SO iR S R BT bashre' SO, JFESINGIT P75

export COPT_HOME=/Applications/copt7l1

export COPT_LICEMSE_DIR=/Applications/copt?l

export PATH=$COPT_HOME/bin:$PATH

export LD_LIBRARY_PATH=$COPT_HOME/ Lib:SLD_LIBRARY_PATH

AR FESPAAREA T
RAF LR BEOFIR W, H P A DM AT T b dr & B ZEUA N ' bashre' 3CfF:

il
g

cat ~/.bashrc

AT, 2 Sk SO R R Z TS B R
IRJEAE LN T IR iy & A5 BRI B B AR U AL

source ~/.bashrc

BJa AN TR 2K A COPT AHRIAAL &2 17 B E i) -

echo $COPT_HOME
echo $COPT_LICENSE_DIR

echo $PATH
echo $LD_LIBRARY_PATH

A 28 0 Al

/opt/copt71

2.2, HRiH=RE 13
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/opt/copt71
/opt/copt71/bin:$PATH
/opt/copt71/1ib:$LD_LIBRARY_PATH
M7~ COPT AHKI AL & L B ) -

EE AFEFENL EIR AR B $PATH 1 $L.D_LIBRARY PATH S [N AT REAR, (HXEM COPT
S AR BN IE W o A R B R .

IR R BN SN COPT MR, THAF4H b1 22 H 3k T ' copt-eula_cn.pdf' H]
PO A5 R R P, T ARER B B e T W if 5 B E T SUE BT

2.3 BBt

FSHOR 4 75 B B AR RV ol SO A Re IR AT, FRATARIEA R B P 7 ket 7 2 M0 0.
SRAE S Al B A B SR A J8, 5 MR R coptsupport@shanshu.ai »

VPRI SO HAREFE: license.dat fil license.key XA ICAF. M COPT6.5 WA T 4fi, TEAZEUE W HA
WA AVER], A TR X A ST E NI B R iE e BATERESRIC T )« H P ATl BT E
RIS ZEARM, B TEREFIGIEFRTAPE, HEEPUT 24T X—5.

VFA] SO & E BRI N =P
o FREUFTT (FTkiT)
o IEFE (T 3kiL)

. EHHT

2.3.1 3KENFR]

MG, PSR A —BAUEIL key, ZEIEMBFEME R ——X M. /Al Lsir 2 Hok i
#HEA copt_licgen LH, MAHEZAUIRS 5 HARB AR (FEMZER).

FE: EHAPE4L3RINE license.dat fl license.key XMW/ NMRACRY, NFHEEPIT FH P TEE
UGREL T .

AR T WA {E A copt_licgen L H I #LUEHH

XF Windows R4t, I —ANH&GA4rE 0, W SarEa NP B3, BEFN: "C:\Users\

shanshu" .
XFF MacOS Fl Linux R4, FIHF—AH%&m, SR Yai8aE P B, RS ~ FoR.

B 1 key 4 ' 19200817£147gd9£60abc791def047Eb ! , I AU T fir & SRIUAZHCR M 3% 1) 1 T ST
1

copt_licgen -key 19200817£147gd9f60abc791def047fb

73— M7 AR EFEUERAFAE AT key . txt Y, MO 'KEY=xxx ", $I A T & DAREGF S0P
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copt_licgen -file key.txt

A1 E—MHE IR,
F AR S A B8 UE AN P VAR UE SR B3 EMHE Bl i, WZERY license.dat # license.key AU
P NEEI UL, BN E SO AT TR H 3.

copt_licgen -key 19200817£147gd9f60abc791def047£fb
[Info] Cardinal Optimizer  COPT v7.1.1 20240304
[Info] Use specific key 19200817f147gd9f60abc791def047fb
[Info] * get new COPT license from licensing server *
[Info] Write to license.dat
[Info] Write to license.key
[Info] Received new license files from server

[Info] Done !!!

EE: copt_licgen THE.f ZHKM A REMBIAUR ST &R o URAEM H B BMEAT I AR, 1 S BE R

coptsupport@shanshu.ai .

2.3.2 IGNEAA]

R AT DU T 3 iy 4 60 24 1T AT H SR IO A 75 SR 24 B 22 AZ HOR MR 25 FRUAS o

copt_licgen -v

AR PR, WERm N HEER, ROV SO BLER A

copt_licgen -v
[Info] Cardinal Optimizer COPT v7.1.1 20240304
[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 &E&EiFa]

M P IREURIGE TRAUCEY 1icense.dat Al license.key &, W PCRAWI BRI &85 A,
RS —F 7 B0 mT . A BRRBERAR.

2.3. ECEFAIXH 15
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BRERA (EF)

G RERERAERGHH S HXT FEXHR copt » B ORISR license.dat M
license.key ZEHE MK copt Ho

EE: BT ncoptt MAUAHNG .

ARRGE T BRAFRIEAE AR, 150 B CRIRIERGESH 0 MKV 230 5]
o Windows %%
o MacOS %%
o Linuz &%

Windows %%t

X Windows #&4t, /' H3JEW: "C:\Users\username" , /7 A] F3H 2 NMZAUCHY License.dat
Hl license.key F43)% H3% "C:\Users\username\copt" .

)5, IERE V] M license.dat fll license.key & TiZHZ FRIW], W NERR, WHHCIEH
GAGVFT] :

e
+m #= =E o
« v 1 > ek > Windows (C:) > BF > ¢ T > copt ~ O P £ coptFigE

# BEAE "‘] W]
m=m . -

¥ =
B
= Es
= EaRE

= ket
¥ 3D s
& A
= B v
2 ATRE = =

MacOS &%

X MacOS £#%t, M HFEM: "/home/username" , H A FaNK 2 NMZACHY license.dat Al
license.key 42 %2 H3X "/home/username/copt" .

BJa, WHREVF A3 license.dat fl license.key 25 TiZ H3 NRIW], W FEFR, U8 CIEM
LRV
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e0e® < copt 88 ¢ 55 v ©v Q
[OF—viixi:d::] B

A NFREF

B £&E license.key license.dat

© T#H

Linux &%

XF ¥ Linux 248, H 7 H/E40: " /home /username" , A {E£&3m T HAT Tk iR 2 MUK 1icense.
dat il license.key F£2/%| H 3% "/home/username/copt" .

mv license.* ~/copt/

e, WEREVFA] XM license.dat fll license.key /275fii T "/home/username/copt" HE I, &
H:

1s ~/copt/

A7 &t R A7 1E license.dat fil license.key 2 P30, WIFRIR CIEMZEEEVF AT, 7500 223 R M,

277 i ¥ B AR COPT_LICENSE_DIR SEBL, HAESAVFAI SCAFCE IS H 3k, BRIME NI R
A ) 220 H 3%

ARRG FHEAL R EF/MERIERE A A, 1 H 3R CERIERRSH R 25D 5%,
o Windows %%
o MacOS %%
o Linuz %

Windows &%t

i+ Windows &48, $UT Niddn S & HIHIHA & COPT_LICENSE_DIR #5 [A] ) 4% :

2.3. ECEFAIXH 17
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echo 7COPT_LICENSE_DIRY

7

FE: AZmLKH, WFRR COPT MM A RIE R ELF, WP EE %42 o R
z

SRIGHBCRY 1icense.dat fl license.key #431% COPT_LICENSE_DIR f5 M HEKE T o

e, EHPREVF IS license.dat Al license.key &7 T3 5548 & COPT_LICENSE_DIR fiT#g
[l B 42 N RIAT . R BFA 5T AR i COPT_LICENSE_DIR &[] COPT MERiA %2 H3g, MW=, BT
1B 2235 VFR]

Y s |copt7l - O X
Rl T i EE (]
« v > IR > AMBRES (C) > Program Files > copt71 v U | copt7l higE o
- ~ O eR - xEm K
& WPSZR bin 2024/4/1212:41
2024/4/1211:48
@ OneDrive docs o N
examples 2024/4/1211:48
= g include 2024/4/1211:48
B3DXR lib 2024/4/1211:48
B licenses 2024/4/1211:48
=Ep 8| copt-eula_cn.pdf 2023/12/2919:15 WPS PDF 3244 287KB
- copt-eula en.pdf 2023/12/29 19:15 WPS PDF 32k 279 K8
‘ N ) license.dat 2024/3/9 16:30 1KB
$ FH -
] license key 2024/3/9 16:30 1KB
bag ' release-notes.txt 2024/4/11 9:49 2KB
B =il ) unins000.dat 2024/4/1211:48 DAT X2#4 135KB
L AR (C) & unins000.exe 2024/4/1211:48 RIS 2,677 K8
~ AR (D)
& R
A Linux

1348 E=

MacOS &%

XFF MacOS £48, i Nidar 4 EHENIEA & COPT_LICENSE_DIR & [A] A 1%

echo $COPT_LICENSE_DIR

A, AP REY S license.dat 1 license.key &AL T 3545 & COPT_LICENSE_DIR fiT#d
¥ E42 NRIAT . R BFA5E A8 i COPT_LICENSE_DIR &[] COPT [2¢2& Hxk, MmERTR, B O IE
ZHREVFT]

r
[ XoX ) < copt71 Bi= D 2 56 @~ Q
TARE Ed ~ | #HEM *il it
@ Ll >3 bin 4/11/24 L 10:40 -

B £® ) copt-eula_cn.pdf 4/11/24 L 10:40 293KB 4
A GEREE copt-eula_en.pdf 4/11/24 L 10:40 286KB  Adobe...F (.pdf)
>3 docs 4/11/24 T4 1:00 -
o Tu > [ examples 4/14/24 T4 2:30
> 3 include 4/11/24 L 10:40
>E0lib 4/11/24 | °F 10:40 =
license dat 3/31/24 L 8:47 206 FF
license.key 4 L9847 B98FEP
> [ licenses 4/11/24 L 10:40 -
release-notes. txt 4/11/24 L 10:40 2KB HXAXH
[S

Linux &%

X+ Linux £, $UT FiRaSEEH5EAE COPT_LICENSE_DIR f§ 7] K #8412
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echo $COPT_LICENSE_DIR

AR A&, WERR COPT MM BIL R EL, EH N BF K2R R ELHCKR
4% o

SRIGHAT N IR KBRS 1icense.dat Fl license.key #£2)%] COPT_LICENSE_DIR 5[ 4% T -

mv license.* $COPT_LICENSE_DIR/

SEE: AT Linux R4, £ 355748 8 COPT_LICENSE_DIR 15 [A M2 A /opt/copt7l, NIFEE L, root X
PRUATRBAE, e

sudo mv license.* $COPT_LICENSE_DIR/

5, AR E Y A SCME 1icense.dat Ml license.key f& 75/ T- #4545 & COPT_LICENSE_DIR Jiif&
FESE T, A N:

1s $COPT_LICENSE_DIR/

S

& BRAF(E XXM 1icense.dat fl 1icense.key , JNIFR/RNCIEH 2V, 150225 W
i

B A HRH copt SUHFRANIFAEG AR B4R 10 1) H 3K N IAFLEVF AT S 1icense.dat #l license.key
s KR SRS A TS (ED copt SCHETEH) HIVER].

2.3.4 Hifth

— R, AT — RV ] HELAE MR 1icense.dat license.key » EAVEA BT 4 ok
PR SCAT N R et AR COPT 28 B i AT LR B ELH I FIAZ BOR A 25 G RE4% 11 RSKR g 7]
BE, license.key ML) RSA AHE LW HKRKIE license. dat R4 . /5, A RWIEHRMA
HIRAF A BETE A A . N IETEE] 72 BAR R A A 2

## SHANSHU LICENSE FILE ##

USER = Trial User

MAC = 44:05:99:31:41:C2
CPUID = BFEBFBFFO00706E5
EXPIRY = 2030-12-31
VERSION = 7.1.1

NOTE = Free For Trial

VERG: T ORVE I SCH R VERSION FEIMARA 5, FINLAS BT 223 AR AR 2 R — AN R RA . /I, 7E3k
fA4>/=4: Invalid signature in public key file fiiH.

2.3. ECEFAIXH 19
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2.4 IFREACE R

P 58 AR AT 22 ANV T BC EX AP IR S, T RABEAN COPT AT LH:, SRR 23RN

£ MacOS Ml Linux R4, 5740 terminal (FF Windows R4, BT cmd rATH T, H
A copt_cmd @4, EJRI{EAH COPT 417 LA,

PA MacOS J9# (Linux 1 Windows REEHRFERE), MR E BT Pros e D 5t o
), FTRUEHEEAN COPT 547 LA, RIUHIZ A (3 AVF AT il B CRh 5e i

[ XON J user — copt_cmd — 80x24

Last login: ' - - -3 =]
(base) . m ] ~ % copt_cmd

Cardinal Optimizer v7.1.2. Build date Apr 11 2024

Copyright Cardinal Operations 2024. All Rights Reserved

COPT> |

IARRBEIERZEN COPT AT LR, HRIEIREHER, 255 LA JFRE LRI 2 MvF el i
BIP B S ISR

RN R a, VEIRIE RS ZR ] COPT R4, 488:3 2 ek AT, B A% 1 22 MM 5 2.

2.5 HRFNEFR

COPT HITHHRE T B NI ER > 1. AR TS, 2. YF ] SCHHSE 5 .
1. E#|HR COPT
B, WRHPERA Z AR ZEITRFRE, AL EEIH R A At .

ANFEBERSG N, EE COPT MEA 25 £ Windows REEH, EFTHFIHMAR COPT Z4ef
(BFRIEUW copt60 ), W NEIFR, XWidiig4T unins000.exe F£/7, RIT] H 358 UK E1 4L

f£ MacOS I Linux R4, HEEMERIHMAR) COPT Zekety, RIAJ 5S¢ ek A E1 4 .
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%) < | copt71 - O X
PGl 7 A= =F (2]
« v > IGEBAW > ZANHBE{ER (C) > Program Files > copt71 v O | Ecopt71 HiEHR L

= B fEAEB =] xoh
& WPSE# bin 202474112 12:41 ik
ds E e
@ OneDrive ocs 2024/4/1211:48 prei=a
examples 2024/4/1211:48 e
= B include 2024/4/1211:48 el
B3DxE lib 2024/4/1211:48 Xk
B wm licenses 2024/4/12 11:48 b=
=Ee copt-eula_cn.pdf 2023/12/29 19:15 WPS PDF 3244 287 KB
[ s copt-eula_en.pdf 2023/12/29 19:15 WPS PDF X244 279 KB
N ) license.dat 2024/3/916:30 DAT i 1KB
R ] license.key 2024/3/9 16:30 KEY 324t 1KB
b &R [ release-notes.txt 2024/4/11 9:49 SRR 2k
= = ) unins000.dat 2024/4/1211:48 DAT 3% 135 KB
5 AR () [& unins000.exe 20244712 11:48 R 2,677K8_ |
~ it (D)
@ mE
A Linux
v
134558 =

2. REHIA COPT

WS KA ISR TS (Flin: COPT 6.5 -> COPT 7.0), A FEFTE AU WMk igss COPT
UL T HIESRECH R A, I N R R IR AR R A R SO, B, A R R EN
WA COPT, SIRFEIFIESHE S35 .

3. EINFAXH

BEAh, B E R, B FRERHVEAI SO AR RSGE A 7 B Fay o X BCEVFR S,
R copt SCAFIEN IBRCARIVFRISCAE,  FEREGEHIVF AT SCAF RN L, RIS BV AT A 0T

SR ERPR)E, HP S H ek m # 2k, % COPT ay47T LAMH ) banner {524, A
TR HA -

1. X}F COPT ) Python #2H, H P [ i& T2 AEFTRE coptpy » WI2R Python /& Anaconda &
1THR, WL pip install --upgrade coptpy FHZ & HHThRA

2. DU F AR R IRAIEAR I T 5 8 (fl4n: COPT 6.5 -> COPT 7.0). Ak, A KIRA K HEARE
F, COPT & KkAi/MNRANIENR (. COPT 7.0.1 -> COPT 7.0.2), exfF —LThgeiiz S M
B T /NRCAS A T+ 2, TE 75 SR AT SO

2.5. HRFNEH 21
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F3E COPT XxEXR®SITILIH

COPT ZHAMALAT LH copt_cmd & PMHZECRMARIEMN, 5 Windows. Linux fl MacOS T4
Uiy CAEIERL M) W] UL E B A EOR @ as g e D AT AR S b i) T . (% T 2T, iEH P
TR IR 2R A HOR RS, I DI BB

3.1 kg

A Bk YL, COPT A2 H. 3 A AT L H 2 — N3 i A BUBIA B2 10 i AT EAT R AT IR
EE AR A2 BOR A s A4 AT SR 5 70 b, JRSRE T LU R R 324

o —c ZIEBHERUFRAT R E M BIIA A 7. TER, NIRRT 2055 .
o i ZIEBEROFRAT IR E FEA SO .

o o ZIETHRME T IAZMITIRE . AR TR N “HATIEW” IR dr 2 B4R E 1R
AL, SRR BICRFRESR

AARPALME NS H WA “LHARER ERE L, 2 THARSFZ AT, 4a8ma
SE S, DU B T MBS T R oK, IR RIS AR e 28 o 1) 1 I A 565

3.2 ZEER

o AAT TEUE ST — St & M REHE BT (B P MO bR R, 5 ST — S A B L7 (B P2 4
LIS R TARMER A, T2 MAC S5, FEXEAATIREET A,

=)

HaT 4T . B RN E X
o HAGS
1. <Insert>: PJ#t “3HN” Fl “Bi” .

2. <Esc>: HUEHFMTINETARIN, HYARFEIBHLGAE, FMFMA . Linux Al MacOS ¥ H
ESFEPHIR <Esc> o

o SAREMNL

1. <Home>/<End>: JehrBkFEEIMINITE /RBIG, RN

2. <Left>/<Right> Jj[i#: Jubril /G —NrrF, SR

3. <CTRL>+<Left>/<Right> Jy [i/#: JCARBLHL BIAT— > HAd G — A Hia, SR
o TERAVBTIANALTG

AR B U145 A1 75 2 30 P B SRR UG 1) 22 47

B

23
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1. <Delete>: BYUIZHIVEAR T 745, IOeAr B r Ja SRR M A

2. <Backspace>: BIVISHIGARAT— 0L 74T, IFSAF B 15 Ja SERE MG A

3. <CTRL>+<H>: BYUIHIICHR AT E I 745, IFGA7 W15 IR SR A o
4. <CTRL>+<E>: BYVIH AR EAT RV T4F, FFEA7 BT 5 SR 11
5. <CTRL>+<Y>: Khillli =4 A2 47 -H KBy U] A 4 o

A BIYIEAERS E LT — A8 A, BRI AT BY V) e M fF BT . 4R, <Delete> Al <CTRL>+<H>
J& T IAIRTBYY); <Backspace> Fll <CTRL>+<E> J& T a5 B9 V). w15 24 /i 8T DI HRAE I J7 Al ARl — /N BY
PIRAE R 5 17— 80, BIYIEE - S8 Bk MG A7 58, 154 W78 5 5 ORI B F N 2

o MITHAEICE

1. <Up>/<Down>: FHXF4uifi &, ExbE—AF—ANnshasd. kL —RktradLes
FID7 sk, Al B il RS H, BN AT BB PAT I 2.

2. <CTRL>+<R> Y <F8>: N5 E CL a2 AT 4 5 T N Jg seid sk, ) e) DL it i 453 1
VGHEC D7 Se s AT &4k . BI e e Ndn 2 A0SR, SRJ5 4% <CTRL>+<R> A58, 53 Windows
RGP hRUESEAL I <Fe> 8, 38 )77 BT UG HE R 45% 0 7 sk i sk

« Tab #M&IhaE
DL HT YR B R — AT B bR BT a8 i 7 e R MR, a4 BT B4 . COPT
SR EBEL . S HTETE E AR BT AE B SCE R S e . i 2 AN UL S5 5, BB 1% <Tab> LLikd
JiFT LI .

1. #NAETHEE AR ChR T fEAr B AT W R m, EFMEE T, e T Emd 4. —MEREY
RIEARL T AT ISR — AN 08],  —FE T 2 help fr & Ay & IS ANH.

2. AT, ML AEH 4 COPT AR S . a1 sk & 42 BT 4E 10 SO R SC A
Je. HpalH, WA PRI R USRS 2 BT TAEER AR R RN SO ATEAS COPT 44
S JE A, Wi COPT S84 s 2 it irwh 4. 5 P BEah &4, st ./
4%, A <Tab> #h4x, BN COPT SE A aUEES .

3. ST, TR RS I 2 RNE , WSCRFELFAT (x) MRVl RC AR i 12 SO A
AEF Biltn: d54 'set t<Tab>' , ¥4 'set TimeLimit' . #74 'read ~/*.gz<Tab>'
» ANV HFE T gzt NIRRT .

4. <Shift>+<Tab>: #MEFIFT—NILHL, T <Tab> 5 HAHX.

3.3 HI#E

AT TRIAAR A T ZA WAL —RIASH:, 2GS N EA, BILL 5 7R
AATH R SCAS . X AR EIAHS o] LLAE A 352 AT EI, A SEOEBHE TN, Wl e A
BRI T AR A0 e N A SO

(ICRER, FANE TSRS TR, MR —i AT CUINEERE BACSCr:, R I — 2 R A G 4

o =
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o DNEAASIPERS, B 7R E SR ST R, S B S AR E AN AEEAT AT LD 1 #COPT
script file' j#24f, LABEGHATIRIICMF. Hsk b, THMURESLL #CoPT' jEih. (ERE
MNEER TR # R EATE S RS, — B TR .

o INEMASAEE I G, KBFPITHAT G4, BESFE R, B w7 2 o TRUFR
7 FOREEMIAPAT . WERH T EARSAT, ATBUEE FA G4 load KSEHAT AT IAS,
HESHSREE T4 12 o AAELRTA T S 2MIUTE (Fim), AW U em
A

TESCREANE PR IR B IIA, RO 5155 B9 Y IBRREIAS o A IR JIAIAR 15 RV AS SCAR £ DXl A2 P 3 1) i 24T 20 K
FEoymlE 5 A \nt o 0T NIRRIA, T CLEE R S A AT —c v FRE R UM B, R] DAFE A AR
X FEH A4 Load BERTINEL, 747 171 hRon & s AT .

AT DUBE I 1 ~or 4R A 30 F, Ml P L B TR “PATIER” B
7. Hr, “IE#” Rfga TR S TR, HarSERE M IR .

R, load M A HAH G NG HIAA . BT RNBAK BAANELAEPITERE P RIT, HFEAT
B A, ANEHN load fir 4] LARE G AT RE I A AT SEIEIA -

3.4 TEGS

COPT Z BT LHH ISR LA N s, 7 EH P RS IR, Frfa an ¥ KNS Bk,
T <Tab> ¥4,

3.41 EBIR&GS

Tl TR et 1 ar OB E R BIAINBEEE A DIRE, AN ELH I RIS BOR g o g A 12 L EAT
5, BFEU T w2

o cd: ML DOS #4 'cd' , ZMAKE LR TIEE K o XHEERESHRE RN H R
1, FTLLZAERT H S BsAE, AT DURAG H SR AT = T T L H iy 4 v 38 AR X B AR B AR A
S IHREHD I T 2480 TAE A M. HWIAE RN copt_cmd FIERI A%, ZEH Al LUEE f74 cd
<dirpath> KHSUE TAEBAE. B, iR 8457 TAE H SR g SRR 0] @R AL e H s, B4k
U AR AR T v, R R ERA S A BT .

o dir/ls: Kl DOS 4 dir 1 Bash 14 1s , %251 45 5 AR BR4a 5t 4% N 1 B A ST A
RS0 Bt iZdn 22 T 7 (8 F 7 58 SO SRR BRSSO . it A dir fn s
B 1s a2 8 4T TAE B FFTE SCHRAISC e A dir ../ B E— 2 H FIATE
SCAHFFISCAE S A rdir -/ B BT RTE SCHRI SO
A B SRS FDERCAT (%) T A7 & 5 I SCHE RSO 2 it R 'dir ~/net' @4, %
WA HF A SN 'net' WSXUHF; A 'dir d:/problems/*.mps.gz' 4, Flh 'd:/
problems' HX FFTHELN ' .mps.gz' MRS

o exit/quit: IBH COPT 417,

o help: #fft COPT A2 Mfs Ui, & p PN EME AU, TR help Mo EIRTE
COPT 445, #lin: ff/ 'help display' 1%, &F display mr2 M HUH. KR, Xt
FAMHSHUN nelp a2, HHIHFTH COPT a4 LK A i, M &E, &

3.4. TEGS 25
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BSRTTITEAT, B3NE help ar& M, M HTH e &K COPT ar& AR . fA
COPT fir % if, "LL <Tab> #h4x, HAKK/NE,

load: BALERAE N HIRIA SR8 5] SHIAEIIA, $UTEBSCFS RS 7 2 o 8
1), WARMEEMA load %, KRZATHSE LR EAEMSEH S B, KR IAT I
1EHIA . Z ATNE K AT e, A R USRI e A .

pwd: KM Bash 4 'pwd' , %8R AT LAEH S, WRAEM S EE B e A E.

status: 2 H LRSI RS LHEREFHIRE (BF K 3.1). L2008 7 - iR,
[FIN 0] DUSE7R FH P R — 2B AT AT (AR . SN status dr iR IS B L RS ATRPRAS, 70 WER
JURf:

1. Initial : RS, wRE(E T HNIGZIR, BEHP A reset e )5
2. Read : SRINELHUES AR SCAF .
3. SetParam : H/iEIT set WM ML E T RS H.

4. Optimize : FFP A optimize/optimizelp R ATS RMIETL,

- ~
) - g * \*\
AN
@—> Initial [/ » Read SetParam \
J
X \ l 1 /
\ ‘ / /
Reset N N~ Optimize |« /
— N s
~ -
~ -

3.1 fr AT TRKANERIRES

3.4.2 COPT I E:MS

COPT T Hg&RRME MR iz Oar &4, 8 B3R FAZ BOR MR 25 R 32 VAT M R A,
BT A4

display/get: FRENA EMSHEEHEN L FE. FFali, XFAWSHLWREA, S5t Barir
BXFRNSEMEELR, HEAREK COPT 2HMAMEMLA M EE8HXIIENELR, AN
PERTERTIEAT, B3NN display @A, H Rl Szt 2 0. A
BEEPELFRIS, SCFF <Tab> #h4, HAX KNG, Hahihe BRI FEmERR. fl: f
il 'get so<Tab>' 14, 254 & 'get SolvingTime'.

opt/optimize: R CIAKIEA, JR¥ TRIREEN 'Optimize’.

optlp/optimizelp: ¥ T AR M EL LP @K AR, HoK TREIREE Y 'Optimize' .

iis: THE SRR TIS.

feasrelax: THE CEEAREIM AT ITLIAT . Hp, 'feasrelax' BY 'feasrelax all' F/nFATMAR
Rp T A A EMA R, MAETKR TN 1; 'feasrelax vars' FaUHAERIHAE R ETFA,
HIETIH TN 1; 'feasrelax cons' RN R W) LR, HENKE TN 1.

tune: Xf QR NPT B S ZHOH .

26
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loadtuneparam: fN#$E & KM LE R YET AR, M4SN 'loadtuneparam idx', H
hovidx ! ATREMRILEE S . B4 'get TuneResults' FRECMFTHILE P L5 R
#H.

read: BHUZE E AR BRAE XS R AR T IO BY SO . S5 S0 BESCHE . WIAA AR SO AN 2 05 B S A
HEIX#F '.mps' . '.mps.gz' + '.1p' Al '.1p.gz' . '.dat-s' Al '.dat-s.gz' + '.cbf' Al
'.cbf.gz' . '.bin' Ml '.bin.gz' BEISCHAEL; DLt sol AERMIEE R UL ovas' ANE
LHIHMSCAF; LL o omst NERBIWIGE AR UL opar! ABRMSHORE XM UL ' tune!
NIGEHIHS S SO RBAILES, R 5 A SRS

readmps: BEHUZE € AR BA 0 B4R T LAY SO o 1% AN EOR AR SO IR 8805 . mps* B
".mps.gz' , WEMHARGREG MPS #%ARIA) . dr W e H TRAREEN 'Read! ©
readlp: BEHRZESE MIAHXS BRAE R BRAS T IR RS Ao 1% & A EORAF I SR IR 2808 . 1p!
'.1p.gz' » REXMAGRE LP MW . sr S TAH R LHARESEA 'Read’
readsdpa: BEHUEE E HIAHXS BRAE 0T AR N IR RS o 1% i & AN EORAF LU S 2800 ' . dat-s!
B '.dat-s.gz' , REXMAGTFTE SDPA #KAXHIAT. dr &7 af THIRESEN 'Read! ©
readcbf: BEHRZE 2 MIAH X BLE X AR T IR SO o 1% AN EORAF I SCAF IR 4805 . cbf ' B
'.cbf.gz' , RESMEARSRTE CBF AW . &M 7 E 8/ THIREEN 'Read! ©
readbin: BEHUZE 2 HIAH X BZE 0 BRAS T IR SO . 1% & AN EORFF ISR IR 8805+ bin' B
".bin.gz' , REXHAGRE COPT —#thlgHIT. L MA %R TRREEN 'Read' -
readsol: BEHUZSE HIANS BRAL NS BEAE R HOSE RO % AN ERFF BRI S 808 ' sol
RE AR B4 COPT 45 30+ BT

readbasis: BEHUATIE AR X BRAE XS BRAT T AR ST o 2 & AN ESR ARSI U E 408 ' . bas'!
s REBESERGTFE COPT SR SR NRp T,

readmst: BEHREE SE FUARNT BRZAS NS AR R IAIAR AR SO . 2 & AN ZERFF IR UG 408 ' mst !
s RESCHEAR GRS COPT MINIER A% B AT .

readparam: BEHUZS 8 M ERAA XS R A% T IS HOR B SO S S BERAF U SO RS0 .
par' , RENMHARGHRE COPT WS HE &R,

readtune: LS AN B4 BRAE T IS SCIF . i & AN ERFF IS R 808 ' tune !
B ARG A COPT HIHZ s B0

reset: EEMMPKIMEE, DAYIGHELEGE. TRIREBDNY 'Initial' .
resetparam: HEEBMNWSHCNRINE. TAKIRERA 'Initial’ .

set: WELIEN COPT ZHUMHHIME . 1% an 2 1B HEEEU: 'set TimeLimit 100" o i,
X FAHSEAARA, KA HETE 282, TEARE COPT 28 &FE
HETHRE R, HEFRRTEET, AN set A TAA, HF R RBEA AT S LK
BImr . fEMINSEAAFRIN, SCRF <Tab> b4z, HAXG KNG, BI85 2ndEE .
filan: F P B B R A SR ARRT A2 1000 7P, 58%E4r4N: 'set TimeLimit 1e3' , # /7
Rt H SR AVFEE, TEMARS 'set TineLinit' J5fk <Enter> #, % LALR
B TimeLinit S MATE . MM, BOMIRBKH, WGP RS

TR BERENE, SERMA TR ROSEAR, RS AR R . 4 IR 58 UK T A
FPRASE N ' SetParam' .

g
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write: HHVBIR SO, S5 HSCHE TIS SCHE FTATAGRA ST EE 36T WM SO 2 50 B St
2 fr A RRAEHE 5 (0 SRR R AT AL IO AR5, MBSO R 4R+ mps WU 1 300424
AIINER ARy MPS KR EURISCHE, THREHI AT 474 writemps : WIHSCHHRE 1 1p'
U R AR OB S LP UM SOIE, THEEA S T fr 4 writelp s WIRSCHSE
S 0 bin' . WS IIERIB H COPT eIk sURBIR SCOE, THASAT A T fr 4
writebin ; HUESCHEAE '+ cbe' , T E A4 DERIO RIS 59 CBF MBSO, )
REE T 54 writechf 5 MR SCPEREUE . iis', WK B M IS MAF) TIS SCrF, o
BEMI T4 writeids ; WU SCAHRAUE ' relax', MK SLA B MIA AR F] Relax
PF, THEEARS T-Ard writerelax s AUESCIFIGAIR *.sol' , M EIBIEEIR R ARI B2 L S
S5 B, RS T writesol + WIESCHRALA *bas' , M BRI RARIE 2 2 1
FOR A FIIE LR, IR T-a 4 writebasis ; WIRSCARACN *mst' . T E S RIS
fRAS BEISCHE, THAEAN G F-Ard writemst : WIESCHRRSUN . par' o I SRR AT HER Y
BTty COPT Z¥CBM MBI, TAGHIY T-frd writeparan . BRIMLZ 4k, ARUCEIISCH
FRSHR I,

writemps: W 4 HI KM il U 945 58 AR BRAE XS % A2 R I MPS 8 SR St . WS 5 4%
HASE  mps! , WEBIRINEZ ' .mps' .

writelp: 24 Hi SR Ir) LAY 45 g AR X BRZAE 0T B8 A2 N B LP M SRS n RS 5 28 44
A 1pt s WMESEIES . 1p' -

writecbf: 8 (FE) [l th B).cbf” ST MARSCAF/E A A .ot WEBNRMEZ ' . cbf!
o VERURSCRF A Ik HAREE — IR il L

writebin: B 245K AR ) 4 A2 58 AR B4 6 842 R I COPT ikl % A Z e B
A EH LA Vbin' , WAEAZEMEZ ' .bin' .

writeiis: W YHTEA AN ITS B ORAT 2 45 %8 IR B4 X B 42 0 TIS S0 WSSO fE 4%
ZAE iist, WAEASNWRMGEE . iis'

writerelax: JEHA AJATMEMIAA o A @ H B relax” XM WRTHFEH LA . relax' , NWH
HIINEE ' .relax'

writesol: K il SIFR 17l (¥ 45 SR ORAF 2 45 58 ORI B4 0 BR AR T IO RSO RS R 2844 A
f& '.sol' , WEBNANINEZ ' .sol' -

writepoolsol: K 4 il KA 1) R AR b 45 2 9 1) 45 S ORAT 2245 € (R AT B 0 B A% T 1 285 SR S
o MR XHFERAARE osol' , WHEHNBMES '.sol' o WHAMA N 'writepoolsol idx
pool_idx.sol', H 'idx' AIREMMILLE KT . Wid a4 'get PoolSols' R HIfA LS
REH

writebasis: 4 2 HT KA ] EUAR AL K EARASME BARAE B 45 7€ AR BRAE T BEAT T I SO an SR
PHEEAAR ".vas' , WESNGEMESH ' .vas' .

writemst: K R ff in] BB AY (W] UG AARAS S ORAF 22 45 S IRIAFDO BRCZ 0T B8 AT N BRI AR SCF . i
NHEHRLAZE " mst' , WHEBNWBINES ' .mst'

writeparam: 4 HATEHIL ) COPT ZHik B ORAF 245 7€ HIAH XS B AL 0 B8 A% T IS0 B 0.
MR A AR . par' , WHBNGRINES ' .par' .

writetuneparam: P48 T VR 45 FARAT 45 € A BR4E X B8 42 T I S 30 Bk, A A
N 'writetuneparam idx tune_idx.par', Hr vidx' NfEERRAMRE Rms . @idad 'get

i
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TuneResults' FREUCHATIAIL G SREUELL 25 LA H -

3.5 {ERTHI

ARFTLLZE A1) “Diet W@ R, HERUUTEH copt_cmd 28 H.aUar 247 L ESRMILAL IR @, 5 TiZ% )
B EAARRR, B3 AMPL # 0 - & H 576,

B 1E P R s 20U A BOR RS L B VT SO, ARG 7E Windows (#4247 80# Linux 1
MacOS H&&um i N T ik 4 :

copt_cmd

B s, MFoR A P AL B AT E 4 help BF a2 FH Ui -

Cardinal Optimizer v7.1.1. Build date Mar 04 2024
Copyright Cardinal Operations 2024. All Rights Reserved

COPT>

B RER AR 0 AN diet.mps , HAZT4E0 TAEHZ TN, A H SN T IB ay 215 U K g
A

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

Reading finished (0.00s)

SRR BAR A AR 2 BT, P AT E COPT KRS, filtn. BB RMNE RS 10 7, 0
ER B A N N ka4

COPT> set timelimit 10

Setting parameter 'TimeLimit' to 10

WR P A#E COPT LHFHIRMESEL LU set 2SI AT COPT XFHISHMENL, DL
ARSI R B . W SRTE set in & G BS54, L. 'set TimeLimit' , M E/RIEESHIY
AOE BRIME . B ME AR KA

WEERMSHG, v UMEH THM4 opt 8 optimize RAFMATAAEEL, R P BRI HERE
4%\&[]—]::

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:
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(£ E0)

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

Kigsee, FP A LUES T R4 get I ERANSHELRIEY EREMREL . STRGS set K
L, B get - MFIHITA COPT SLRINSHAMIEIEY, SEMBRAH. Fihlit, (] 'get
all' frH Ry COPT LRSS B Mg 4, KHAHTE.

COPT> get TimeLimit

DblParam: [Current] 10s
COPT> get LpObjval

DblAttr: [Current] 88.2
COPT> get LpStatus

IntAttr: [Current] 1 optimal

BHAZ B 2R, ] DOEFERARSS R Boud S Eom B S H B8 e k. MER 7%
SRS W B Y AT AR T 1Y diet.sol XM, ARFIRBHAZE R M. HTRIEEFHN '.so1' , N
copt_cmd FEHHI HBEBMES ' .sol' .

COPT> writesol diet

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

Leaving COPT...

AP AT LRS- 3h 25 B B i 4 BN IA SO diet.in . PEIL AUAY 3.1
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ARHS 3.1: diet.in

#COPT script-in file

read diet.mps
set timelimit 10
opt

writesol diet

quit

SRIGTER SN copt_cmd MM TG ' ~1iv N _LIRIASTHE, 407 F pros:

copt_cmd -i diet.in

WA LA BT TR A4 load HEMNE, WIFFiR:

COPT> load diet.in
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$F 4EF COPT EhiZHURS

COPT #HHZAUR % %%, COPT Floating Token Server, J&—ANHAZHCKMESIEOLNT, FeXtHEM A H
PRI AU AR S . RSS2 7 AT AZE Windows. Linux fl MacOS = K &%t Fig{T.

W COPT FEh AU 25 TN a3, ARFEEF AT SCHF B e i Token Ug:, ] AT A HiE A5 [F] i AS 2%,
FIGERAR R A AZBOR %, (HRIRAF BRI P AT IR AL P SRIREE s, AT DUE B
COPT 85T 5 KR [B] Token %5 MR 5545 .

4.1 IRSRIRTEIRP

COPT {FBNHRUIRSS X B AT AT S/ 72 copt_flserver. b AT 75 ZI0AE B A 78R IVl 5L
i, BEHUIRSS SIS AT T BCE S £1s . ind, PARAEAZEEZAURSS S 34T IZ AR I0AIE, B In I 5%
BUIRSS 43 TP £F M SR AL TP Yoo FFahh VR R SO SR LUETE copt _licgen T HANE
MG BIRVF A RUE, B BERBUIRSS S 1E B3N E . PEIG IR IR 80 S 5 3 4o 7 & if 5 B 5 %
T LA,

4.1.1 BES!

FEEILEN COPT AR 2354, W& T COPT Fah4s Sty . i/ i e 25 i o il v Mt
IR COPT IEREMR 55 %2, SR ) AT B 2 AR IR i T EL T B (AR T s TRt 223k,
LI EA A, AR PRI

3 F Windows A/

T ZIP MR PR K AR 2T 5 A 5, R4 5] C: \Program Files H3%t .
stF Linux A

SR ERIEM S COPT IERE RSy 26 tl, sRAEZsm bAoA ik iy & it s 4 -

tar -xzf CardinalOptimizer-Remote-7.1.1-1nx64.tar.gz

fRIEAR S TE 2410 H % T3] copt_remote7l X3, AP AT LLEBERIFIHE B E LEE . T root
P BAVEEZ SR /opt BXT, XT3E root FHPAILIHAE $HOME Hx . BIZELum RN NiRdy
4 (LA root FH D

sudo mv copt_remote7l /opt
ER, #UTZ L T 5 root UK.

3FF MacOS HF
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B RIEM LS COPT IR 55 2 t, BfE £ Lo\ I i & M e 4 -
tar -xzf CardinalOptimizer-Remote-7.1.1-universal_mac.tar.gz

fRIEAG IS TE 240 H % T8 3] copt_remote7l X3, AP ALK ERIFIIHE B E LKE . 3T root
P BAHEIZF220 T /Applications H'F, X F3E root H Al LUAE $HOME H X T BEIFEL 0 N
N Fiddr4 (LA root FH /T AHD

mv copt_remote71 /Applications

4.1.2 FRINXI¥

FER )3 COPT mMERS )5, EHRICEFS V] SCfF . AEFAEIRE A VF A X 1icense.dat
Hl license.key JWMEFE COPT RS %442 T 1) floating HK.

THHBEARNFR RS T, ITiEE copt_licgen LEAFN LU EE key KIREUFA] 34

==
A=

WRAFCAIREE] 1icense.dat fl license.key XP/MZHCHY, NILEFEEIRIWM T . A LABk a0
TIREUCF AT SCAF P IR, B R E A .

3F Windows AP

TET AT TR, e cnd o B4 COPT 2RSS D %24E(E "C: \Program Files" , {EfT&AT
THRBEORMAWN NG, #HEAN COPT mEMRS L% NI floating H:

cd "C:\Program Files\copt_remote71\floating"

B U P R T AR RS S8 7483df £0863f fdae9f ££697d3573e8be , A AL K VF Al SUIF copt_licgen
fE COPT mAEMR % 2R 8812 T I tools UMY, W LATE My 4T TH & HAHI N T ik dr 2 SRS 4L
COPT ¥ ] L license.dat il license.key -

..\tools\copt_licgen -key 7483dff0863ffdaec9fff697d3573e8bc

%1F Linux 1 MacOS P~
i COPT i FEAR %5 % 4E1E "/Applications” HR'F, 7EL&unfi N LA & HE NV sh R AR 55 i H %
(L MacOS &G NH]:

cd /Applications/copt_remote71/floating

BN floating HRJG, WA MVFAI LIRS BN 7483df£0863ffdae9f££697d3573e8bc , MITJ LATE
L N N IR 23RBS EL COPT VTR XA license.dat Al 1icense.key

../tools/copt_licgen -key 7483dff0863ffdaec9fff697d3573e8bc

R, R ARAE COPT it k55 k12 N floating Hag FHCE HIVFAI M, UK
license.dat fl license.key Wi/ R X R ILKAE T . W FSPKEIXBA K E] floating HE
N, WA N R S IR SO (BL MacOS RGEAHD .

mv license.* /Application/copt_remote71/floating
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4.1.3 BEENH

COPT FAIZAURS S E XA £1s.ini [FFEALT COPT LRSS %4 BRAZ T floating H 3.
WA HFTR.

[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 0 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 = flsfilters.ini

X, WCE ST AR B R S IR AU SS s s 1, % )7 i i B RS A i A BEE ARG AL . AE
Il Licensing #73, WCEIWIBE VA SCAFRIERAE. i B RIR ), 28 BRalkF BRI VE AT e 4 3k
7~ COPT FFENIRAUIR 55 8% AR AT STAF I H 3% T 3O AT S0

R A ELETH R T REEIRS S, JF AR A AT H N, B8 LicenseFile = ./
license.dat Ml PubkeyFile = ./license.key, FJLLik COPT ¥FZHRAIRSS &8 M 4T H i B/ AT
At

Gt Filter 4}, DefaultPolicy BRINH 0, RRBR TAERBLREIHF, HALY RVFIERERIAR
BURSS s R2Z, B TE AR, A& TREE R B AR AUR S5 %5 - UseBlackList 4 True
FoEFH B4 A3, UseWhiteList A True R/l A4 HFIEK. FilterListFile RnVFAIRBUR
2% 35 JERC B SO 4N flsfilters.ini o JLRE R 2EFIII T

[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 1 WhiteList 7 il s ML 21 38 4% 81 DL K 11 42 B0 3L BN FRo A% 22 A TP Uik JT Sk, 1X L TP
Al CAR @ AL AR AL, B B e A B 77 5. 4k, TP sk fETA nT U HE () BEHER: (O e 4
MG ENAR S . HAFH 4 user £FF username , MacOS/Linux R4t H P Al PAYE & il i 7 4 whoami
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KAU); HlE¥ 4 machine s2fF hostname , MacOS/Linux Z4tH /7 7] LLTE £ 318 it 77 4 hostname K7
. ToolList &XJ L EAFFHH 15 ] fRAI, WINAESE IP Hibk /R uvr I RIS VG in) o TRV, AL
B flsfilters.ini X J5, F{HH ResetFilters #irAH8 2/l AN H & it JEfic B S0 B A
. WAT{E ] WriteFilters A &40 A AR Fay 25 & C B0k .

BATVENTEAZ HOR AR AR IE AU VF & P idId A5 A8 & COPT_LICENSE_DIR W EBRBUCRIFTE BT, FIETT 2
AT 2 AR E . AERMIEOLT, FEGRIRE X A7 BN RS, COPT FEIRBUR
S5 e A REEIOA AR BN fIRAUCR .

4.1.4 {ERFRA

U SR A VR B VF v SO 3R TF N BUIR S5 45 T AT ST R H X R, 238 COPT ¥F sl AR5
#%, HFEAE Windows HIar 24T Linux 1 MacOS BIZum i N N ik 4.

copt_flserver

A BRI AR, RN R R ST Sh AU 55 &, J8 3 )5 S MEALAE B2 7 i A SRR o SR A
ANFHF Q WEFEHIRBUR 5 8 2 R R .
> copt_flserver

[ Info] Floating Token Server, COPT v7.1.1 20240304
[ Info] server started at port 7979

IR ASHIZ AR AN, B AR R ST A AR, AT RE R LA T

> copt_flserver
[ Info] Floating Token Server, COPT v7.1.1 20240304
[Error] Invalid signature in public key file

[Error] Fail to verify local license
A

> copt_flserver
[ Info] Floating Token Server, COPT v7.1.1 20240304
[Error] Error to connect license server

[Error] Fail to verify floating license by server

4.2 EPin{EFEiER

FENRBU % P i e L2 COPT AT B LA, sl 24 1 A HOR g s sh & 7 K, tedn
Python #% 1. WRE A SFAGRNVFAT, IBAFaFE—MERFENENATT K. raftif COPT
(7 7 S 8 AT CAIE L 7 S A 7 s A i A A HOoR s -
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4.2.1 REMERE

BRI REW R OAE R P I LT 2R A BOR S, VW 2B e T 5 MR E . iZh %% COPT
v i, HLP AN T G B A VE R SO, B RCE COPT W a4 7 i HOBC B UM client . ind,
R RN

Host = 192.168.1.11
Port = 7979
QueueTime = 600

IR E SRR P e A 192.168.1.11:7979 HER:, HAHFBAEFRI R Z Ny 600 £ XL, o
R Host B{# Floating A%, WIHZBNW N localhost » QueueTime ZHMIN A 0, RIUnF ARSI
Token #8 24 7 FIAANER, BELIERTRIBH . X B A Port WAIRE, AREAIHY, 1M H SR
Mk 55 4 e B S AF BB o 11— 2 VR dm e B OO T R SCBA R A X KN F

15 P IF SR BT RT IR 2 i e R T BC B S client.ini, MIAZAMYEA M. (EASIRA M
AR R, B e NS HT 3, AR E H 3% COPT_LICENSE_DIR M%7 it n] $AAT S4B H 3%,
IR B EHFNFA IR E SO client.inie FTCL, WS P AR(E VR SIAL, BIAEF P CL& /e R
SHZNAE TAMYA, APeal IESET R CRRTHSEER) T, #FE CF client. ini KK
AL

MFSR WA ECRIRZRBIAPE 720, b Python #2101, 7EEBIHAIE COPT ALK, AT LA
NEFNFRRER . HE [T H R NP, (HARELGN client. ini. HA G R R i#
ISR, 2R 5 G — MR IR BN Gk g At 75 1B R IR R, FEIE AR S5 48R 780 A Token.

4.2.2 fERFH
B P E 24T S R8RS client. ind CFRINWEA AT, FH A HR A

247 LH copt_cmd NI, EIARUMATAE SN VE AT A IR AL . 5 Y67 Windows 447 8(# Linux
A MacOS 250 H N iR iy 4

copt_cmd

AR R, IR i AR ER A N P B VE T, W LA COPT SRARLAL [

> copt_cmd
Cardinal Optimizer v7.1.1. Build date Mar 04 2024
Copyright Cardinal Operations 2024. All Rights Reserved

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

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

AR, RIS i R B AR AUR S5 A%, (HT Token #HA MR, 7 ZHAEST

> copt_cmd
Cardinal Optimizer v7.1.1. Build date Mar 04 2024
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Copyright Cardinal Operations 2024. 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] 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

R AR, WO P i R BN A IR BUR 55 A, B IR AN A

> copt_cmd
Cardinal Optimizer v7.1.1. Build date Mar 04 2024
Copyright Cardinal Operations 2024. All Rights Reserved

[ Info]l 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
LRREREB W, WRIRE P CRERITF R BURS 4, IR .

> copt_cmd
Cardinal Optimizer v7.1.1. Build date Mar 04 2024
Copyright Cardinal Operations 2024. 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
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4.3 FENERERSREETHR

COPT oAU 55 o RIS B2t 17— X AR 5% e v b AT 8 B A T B, copt_flstool , HIREE M55 &1
REEL, IFHEAELESLhbE.

4.3.1 TEHikBA

£ Windows M2 4TE# Linux Ml MacOS MmN iRy 2:

> copt_flstool

Bege s an R

> 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

XA TR A R . HI 8 -s A -p RIKE HARARST 4800 TP kAl . 42RAS, N
BRUE AR 5525 M 1 7979 WRARSS A B T AR T, MAREIEN —x KIKEH G4 R

.

XA THBRE A 62 B4

AddBlackRule: #Sf— AL E| A% AL, BN AGHS 3G DA TP MudibgT3k, X HL 1P W] DAATERCAT
VLHC, s [EEMERITTN. S34h, IP bb/E e LERE (4 s O SEM /T aMEE
PLEs4

AddWhiteRule: ¥IN— MBI A2, A2 RN A R B 47 B — 4,

GetFilters: SRECHRTHTA NN, GHEEAHR, AXBLLRT TAKN. SMMNETHE TS,
Fﬁﬁﬁffi@ﬁ%‘%’ToggleBlackRule 1 ToggleWhiteRule IS4

GetInfo: FHURS #EMIFEA(E E, WHE Token 5B LE, EHENES, YUNTZFE COPT i
K,

ResetFilters: 4TI F & Ayid et & SRS BRI .

SetPasswd: AT H AT RS 22 IIEREE,

ToggleBlackRule: WUHEH AR IL 26 BA AN, HM GetFilters IKIUKFH SIENSHL.

4.3.
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o ToggleWhiteRule: WUHELEZEIE—KHAHIN], M GetFilters KNP S ASHL.
o WriteFilters: #I%24 i AU 4 H B JE M & SRy

4.3.2 (&R

THER AP T RS2 192.168.1.11 HIFEA(E R

> copt_flstool GetInfo

[ Info] COPT Floating Token Server Managing Tool, COPT v7.1.1 20240304
[ 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 0

# of active clients is O

AR EAE R B &5 BT T ERIIA RS S HE R, Wk 25 I JERC & ST f1sfilters.ini o,
B SEVFHLAR IR TP HhEIA S TooList #B7r. TFHIFEATCAE SR VFHIHLES LARBUIRSS 4% 192.128.1.11 KM
ISOALIE

> copt_flstool -s 192.168.1.11 GetInfo

Info] COPT Floating Token Server Managing Tool, COPT v7.1.1 20240304
Info] connecting to 192.168.1.11:7979

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

/M /e

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

# of active clients is O

THE A T RS Ay 192.168.1.11 FIFTAIEIERIN, BHERAL R, AL ALK T TR,

> copt_flstool -s 192.168.1.11 GetFilters

[ Info] COPT Floating Token Server Managing Tool, COPT v7.1.1 20240304
[ 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

T AR T8 1P Hidk o 192.168.3.133 FH N2 M 42 fr

> copt_flstool -s 192.168.1.11 AddBlackRule 192.168.3.133
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[ Info] COPT Floating Token Server Managing Tool, COPT v7.1.1 20240304
[ 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)
VLI GetFilters AISRIANRSTAFMILIERN, W LIRS C2RA 1.

> copt_flstool -s 192.168.1.11 GetFilters

[ Info] COPT Floating Token Server Managing Tool, COPT v7.1.1 20240304
[ Info] connecting to 192.168.1.11:7979
[ Info]l [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

TR AR T Y BAZ ], H#8 192.168.3.133 B4 s Jod,

> copt_flstool -s 192.168.1.11 ToggleBlackRule 1

[ Info] COPT Floating Token Server Managing Tool, COPT v7.1.1 20240304
[ 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 IRSEHRBEN

El%%éﬁﬂﬁ5§9977iﬁﬁ§ib??iﬂf%flﬂﬁ5§%§, @BE%jC#FEl copt_flserver.service fﬂ@ﬂ, Efﬁﬁiifiii
floating /I N readme. txt SKHATECEFHEME. readme.txt /AW T, 0515t T Linux
MacOS #4¢ T #5475 3

[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

(BT )
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(£ E0)

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 R4

R LA Linux RGUNH1, @IS RS 77 08 a7 sh AU S 28 . FT 200, AL N a2 A
Z TR (BL COPT MRS Z2E1E home HX N eleven BEAZ A,

cd /home/eleven/copt_remote71/floating

AR B SCAR ST R8RS Il B U copt_flserver.service , WAWI FAiR:

[Unit]
Description=COPT Floating Token Server

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

Restart=always

(BT )
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RestartSec=1

[Installl
WantedBy=multi-user.target

HERATE N copt_flserver ITEMISEPRERLE, BN /G copt_flserver.service WA R/RUIT:

[Unit]
Description=COPT Floating Token Server

[Service]
WorkingDirectory=/home/eleven/copt_remote71/floating
ExecStart=/home/eleven/copt_remote71/floating/copt_flserver
Restart=always

RestartSec=1

[Install]

WantedBy=multi-user.target

4 copt_flserver.service XMFEHIF| /1ib/systemd/system/ EEE T, AW T

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

VIRIE SN RGNS, TEERRGNE (LG HEsINLHFER)D, muT:

sudo systemctl daemon-reload

RAIARGRST, W

sudo systemctl start copt_flserver.service

B NINR i SRIHIE T RS SS e BAEIZAT

sudo systemctl status copt_flserver.service

MNZJE Ry, RS BURSS 25 1 R SR 55 R 3h -

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_remote71/floating/copt_flserver

eleven-ubuntu systemd[1]: Started COPT Floating Token Server.
eleven-ubuntu COPTCLS[3054]: LWS: 4.1.4-b2011a00, loglevel 1039

4.4. RRSBHNBEN
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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

HEAF I IF IR S 3 ARG5S, WEIA LU dr 4

sudo systemctl stop copt_flserver.service

4.4.2 MacOS &%

LA MacOS #4941, #Enidid RGNS 77 X8 Sz s ARS8 « 1 i, HA\BLUT a2k AN ik
K HTfEEgfE (UL COPT 2 k45 %34 4E /Applications BEAZNHID.

cd /Applications/copt_remote71/floating

AR R SCAR ST RS RS IR B S copt_flserver.plist , WA FNAR:

<?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>

W ERATMEECN copt_flserver FTTEMISEPRIEEIE, BN /G copt_flserver.plist WA R/RUIT:

<?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_remote71/floating/copt_flserver</string>
<key>RunAtLoad</key>
<true/>
<key>KeepAlive</key>
<true/>
</dict>
</plist>

¥ copt_flserver.plist X &% /Library/LaunchAgents B2 F, & W F:
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sudo cp copt_flserver.plist /Library/LaunchAgents

RN ARGERST, T

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

B NTNR i SRIHIE T RS SS L BAEIZAT

sudo launchctl list shanshu.copt.flserver

BN SRR, RN EFA RS 50 R GRS R 8

{

"LimitLoadToSessionType" = "System";

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

"OnDemand" = false;

"LastExitStatus" = 0;

"PID" = 16406;

"Program" = "/Applications/copt_remote71/floating/copt_flserver";
};

A BRI AR5 % R G55, WA LU dr 4

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

A7 R T AR R SRR B2 — P A BRI shiF sh i BUIR 55 2 K R ek 55, I 2245 UserName 781N
#| copt_flserver.plist W, DL UserName N eleven N, IRINZJG copt_flserver.plist DA
Z 1

<?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_remote71/floating/copt_flserver</string>
<key>UserName</key>
<string>eleven</string>
<key>RunAtLoad</key>
<true/>
<key>KeepAlive</key>
<true/>
</dict>
</plist>

¥ UserName J5 () copt_flserver.plist X &3] /Library/LaunchDaemons #42F, #r2-10
I
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sudo cp copt_flserver.plist /Library/LaunchDaemons

RN ARGERST, T

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

A EAF I IFEN RS S RGNS, WA LU di7

sudo launchctl unload -w /Library/LaunchDaemons/copt_flserver.plist
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COPT 1IHEHRSEE, COPT Compute Cluster, ;& —NHAZFCRMAEISIEMAT, RGFH @I RN
TEMR S AR i PAT AT BRGS0 %5 CFFTE Windows. Linux Fl MacOS = KR4 Fig1T.

IR COPT tH SRR 5 8 TR 31, W] O SAT @ RO RRAS A BOR M 4 2 1 R A TSR 35, A
i B P i B AR TR . 2 U, COPT THEARMER /7 i ] IAE AR, SRR sk, %
Ja A8 L 2 MR 55 4 i SRAT SR A 4

AR, S A RN S VF RO AR S5 B H 2 IR T IR S5 4% H S T). [, 2 6 IR55 4% L VAL U IR M
AN R COPT THELARRE, AT SEELAE IR 55 a8 v i 17 41 R SR RS 7

5.1 IRSS=aiREZ=in0E

COPT THE SRR 20 RLF A AT SCAF 2 copt_cluster o HoJF #)IN 75 BAIEFAT SRR W VF nl 3¢
i, BBURSSAIZAT TR E S cls.ini , PARAERBAURSS A3 AT IR I0AIE, ] 0 75 2RI ARk
S5a% IP FFETENHME B rh ZEoR AT IP Jul . ARAERR VAT SO 75 285 copt_licgen T HAMEMN G 1F 2
WIVFAT SEIE, HAZ BRI S5 30 m R B B A e VRIS RIR U0 R B8 226 1 SC e 7 o 3 5 B 598 °T LA+ .

5.1.1 Tt

HHERBL) COPT 12 sy 26, B8 17 COPT TSR RS imMIfE . F ™ /5 e ilid 2 i i i
TEMIFIRI COPT i fE e o5 et Jm, W E K R M S A P E T A8 g1 T . R T4t %
3%, EREENMERE, RARPOPRERIT:

FF Windows i F

B ZIP RS AR ST A, R R E4E 3] C: \Program Files H3X F.
F Linux AA

AR RIEM LS COPT AR MRS e, AL Lo N T ik i & il 4

tar -xzf CardinalOptimizer-Remote-7.1.1-1nx64.tar.gz

PR IS 465 E 2 1 H 3% N3] copt__remote71 S, AT L E R B B HE H E XBR AR T o X T Admin
M EATHEE S F] /opt Hk R, X TIF Admin H 7 AT EAJRAE $HOME H % F . BIZEZSR Mo T ik
4 (LL Admin H /A6

sudo mv copt_remote71 /opt

R, PUTIZA 27 5 root UK.
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3FF MacOS AR
MR R IEM LS COPT AR 55 e, AR £ o N ik i & M e 4 -
tar -xzf CardinalOptimizer-Remote-7.1.1-universal_mac.tar.gz

R ST 240 B % T2 copt_remote7l X3, AP ATLLEBERIIFIHE B E LEE . T root
P BAHEFZ L 303 /Applications H R, X TJE root H /7 AJ LUTE $HOME H% T . BITEZ s 4
N Fiddr4 (PL root F /P AHD

mv copt_remote71 /Applications

R AT 22 A FHAZ BOR A A B0 R B R -

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

macO0S cannot verify that this app is free from malware.

B BRI B A RS A4 e . U AT B GARUIR, 722800 ERATIN R i, LSRR Mac0S REKT
BN RN & .

xattr -d com.apple.quarantine CardinalOptimizer-Remote-7.1.1-universal_mac.tar.gz
e

xattr -dr com.apple.quarantine /Applications/copt_remote71

5.1.2 {Fa3i¥

FER )23 COPT MRS )5, EHICE LRV SCF. AHEFIEIRE I VF A X 1icense.dat
Al license.key JMELE COPT RS %ML T cluster H.

THHBEARNFR RS T, ITiEE copt_licgen LEAMFN LU ER key KIREUF AT 4

=
A=

WRAFCA3REE] 1icense.dat 1 license.key X/MZHCHY, NITLFEEIKIWM T . A LLBk a0
TIREUF AT SCAF P IR, BEES R E A .

3+F Windows AP

TEFT 2T TR, W2 cnd o B4 COPT MRS D %24E(E "C: \Program Files" , fEfT&AT
THE AW T4 )E, AN COPT mfEiRk %S %268 % T cluster H3:

cd "C:\Program Files\copt_remote71\cluster"

B U P (2 T AR RS S8 7483df £0863f fdae9f ££697d3573e8be » A AL K VF Al SLIF copt_licgen
fE COPT mAEMR % 28815 T I tools UMY, W LATE My 4T TH & HAHIN T ik dr 2 JREUZ 4L
COPT ¥ L license.dat il license.key o

..\tools\copt_licgen -key 7483dff0863ffdaec9fff697d3573e8bc

%1F Linux 1 MacOS R~
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0 COPT imFEAR 45 Z2E7E "/Applications" HX T, TE&uifi AL Nar& 3t NERERSwm H % (B
MacOS &G AH):

cd /Applications/copt_remote71/cluster

R P BT RS BN 7483d££0863ffdae9f f£697d3573e8be , I AT LAE it N T ik i & IR EUAS
M COPT WA 34 license.dat il license.key -

../tools/copt_licgen -key 7483dff0863ffdac9fff697d3573e8bc

R, R SAZRAE COPT @A M55 LA kAE T 1 cluster Hog THCEIVFA SCMF, 2UCH
license.dat fl license.key Wi /MR X B IEEAE T . W FIPEXHACHHE] cluster HE
T, WA T IR A 2 SX ANV SO (B MacOS R4 5D

mv license.* /Application/copt_remote71/cluster

5.1.3 EEENH

COPT 1HAEMRE MR E XM cls.ini , W FRFR.

[Main]

Port = 7878

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

# Password is case-sensitive and default is emtpy;

# It applies to both copt clients and cluster mnodes.

PassWd =

# Data folder of cluster relative to tts binary folder,

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

DataFolder = ./data

[SsL]

# Needed if connecting using SSL/TLS
CaFile =

CertFile =

CertkeyFile =

[Licensing]

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

# Full path 7s supported as well.

LicenseFile = license.dat

PubkeyFile = license.key

[Cluster]

# Host mame and port of parent node in cluster.

# Default is empty, meaning not connecting to other mnode.
Parent =

PPort = 7878
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[Filter]

# default policy 0 indicates accepting all connections, except for ones in blacklist
# otherwise, denying all connections except for ones in whitelist

DefaultPolicy = 0

UseBlackList = true

UseWhiteList = true

FilterListFile = clsfilters.ini

REL, BCESCIRT DA B AR AR ST A i 1, B e S EOE AR IR A i 1 4 B AN IR A R 55 . R T
LLEId NumToken = 3 RitE COPT tHELREM S5 &% AN AVFRIIRALAE S EH , IXANEH W DUHZ AR 5%
T TIRA S . RS AT LUEIL PassWd SREGAS, BOARZE, BIFIRE P ERA T ZBOE S, B
S fERTT ORI sSL #sy, AT AT LUEIE RSA RN E Wil A & .

COPT LA B S BT DA e 2 MR COPT SRARES, FUA COPT RARILREA% /4 2 bt
HE- M4 B0 2250 COPT SRAREFT £ 172 1 B DataFolder . COPT i SLAEREIRSS ik T A%
BRFRURILRL M COPT KRS, F TSI K B B T 00 R IAIRA

Potun, G SAERE AR 25 AR uh T2 2 AR 528 v7.1.1 1) COPT Kfgds, M2 AN v4.0.7 ) COPT
K, RFHER COPT v4.0.7 1) C HikEE, ¥ F| DataFolder [ H3k./data/copt/4.0.7/B1W[ . Ff
HixAN 3 PR T B e RS 88 BRI, DL Linux “F& N6, SN COPT v4.0.7 2% H 3%
$COPT_HOME/1ib/ & il libcopt.so ZIEERF MRS 2 1R T H 3%, /data/copt/4.0.7/.

EAFE R, WARER IR S A ARAR v 11, ER P AR H Y COPT Kf#E#:, thin COPT v7.5.0
KA, RV XEME, BT HEE COPT vi.5.0 (1 C BEERUN. /data/copt /7.5.0/, & 755
X LB BBLRAR USRS A B n# COPT v7.5.0 Kfgds, FrbliEH—10 v7.5.0 WEHIRBCRE T H
3. /data/copt/7.5.0/ MIRUIRAZEOR a8 G HRSE), LIk B2/ 77 T e A v 47, A4 P&
BT AR B S5 #5 B BB AR A 7T B

LR 7Rl Linux R4 EERRS 2510208 B 50, BB =AMRAR COPT Rigs:, EIAK
v7.1.1, IHMRA v4.0.7, FIHTRAS v7.5.0.

~/copt_remote71/cluster
| cls.ini
| copt_cluster
| license.dat -> cluster license v7.1.1
| license.key
|
| _ data
|_ copt
|_ 4.0.7
libcopt.so
[_7.1.1
libcopt.so
|_7.5.0
libcopt.so

license.dat -> license v7.5.0
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license.key

fEN I Licensing #i7r, BCE SO EBOE A B IR A2, Bian EImER A Y, 2 shaliE ERIA
WA 4 2Ros COPT T SEARHEAR 55 48 M AT AT ST T AE H 3R SRR B o

W P AE ST H T R aERIRS &, JFH WA SR AESETH RS, Wid 22 LicenseFile = ./
license.dat Al PubkeyFile = ./license.key , AJLLik COPT iH5AERERSS 48 M40 H SR R AL
Y.

FRATVHE AL HOR AR 3330 Fo VP Pl i PR 55 48 & COPT_LICENSE_DIR W E AU FTE 1R . 1 &
F o T2 A R E o ERXMIGOLT, TEBSEE A A BN SR ERT, COPT iHHERR
5538 A RE U B AR B R RO .

£ Cluster #i70, FI A LABCE M /il (TP Ml ), AR 55 & AT DO I XA e BRI I
RFTE RS %

i /& Filter #4), DefaultPolicy BRIN AN 0, Rk TER AL EIH Y, HALS &2 A%
BUIRS#: R2Z, B TEALRPRH T, HALR & TIEER R AR S #% - UseBlackList A True
TR B AL Y|K, UseWhiteList N True R/l HA H55K. FilterListFile KRR RS
VR RC E 44N clsfilters.ini o HARIRESHIIOT -

[BlackList]

# 127.0.%.% + yuser@machinex*

[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 fll WhiteList 7 Al NIHE I 3 36 44 B DL K B 42 B0 Lo BN P A% 2 L TP il T3k, 1X L TP
Al AR B AL AT UCED, B B e A e A AN, TP Huhk R S AT LLAE () skEHERR (O AR 4
Mg et . K P4 user /218 username , MacOS/Linux F %t /A DAFE £ i i 7 4 whoami
KAW; Hl#%4 machine #EFH hostname , MacOS/Linux R4 /AT LAYE 2058 74 hostname K7
#. ToolList A&XJ LEAEH 1V n] fRAI, AIAESC IP Hibk /R o vr s RIS s in) o TRV, AL
B clsfilters.ini XX /G, W/ ResetFilters T4 A AL 25 B i g AT B STk BLAY
FUM . HATAE ] writeFilters 430 =2 Bif AL U 4o tE 35 8 e & SOAs .

5.1.4 {EAZA

R IE A R R BERR OO e TR B R 55 28 v HUT TR TERI B 3 T, ER3) COPT HHEMR S
25, RFAE Windows M2 17L& Linux A1 MacOS (& im N N ik dr 2.

copt_cluster

RN, WEROREA SRR ST, Rl )5 & MU B P K S . SR A LN TAT Q
o UERTEAR 55 2% 2 R IR Y

> copt_cluster
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[ Info] start COPT Compute Cluster, v7.1.1 20240304
[ Info]l [NODE] node has been initialized
[ Info] server started at port 7878

WRASH BRI DO IIE AN, B AR AR BUIR 55 25 E A Uk, AT RE B A0

> copt_cluster
[ Info] start COPT Compute Cluster, v7.1.1 20240304
[Error] Invalid signature in public key file

[Error] Fail to verify local license
Pl

> copt_cluster
[ Info] start COPT Compute Cluster, v7.1.1 20240304
[Error] Error to connect license server

[Error] Fail to verify cluster license by server

5.2 ERim{EiRep

COPT LR M il Lhsg COPT g AT B LR, s lid 2 N A HOR S sh SR, B
41 COPT Python #2110 W% AL FRHLFAT, IRAGEREVE 2 — M RGBT . Pra i
A COPT Hy% 7 s # m DLIE R SR T 55 4 R s A I AZ HOR A 85 -

5.2.1 REHEE
BRI AR E A RORIR S, VEW T B 4 T S RO R B . %% COPT

B S s P AN 5 SEAC B A H VR R S, (H G ERCE COPT HRAERER i OB B S client . ind,
R RITR .

Cluster = 192.168.1.11
Port = 7878
QueueTime = 600

Passwd =

R B SRR P i e 22 192.168.1.11:7878 iEH:, HHEBASEFF R 52 A 600 2. X H,
R Cluster WAEZH, EFIAKN localhost . QueueTime BL# WaitTime ZEHLNIAAE 0, BIAnREER:
%5451 Token %1 H C4WE Gt ARy, HIEENRIBH .. Port WIRZHE, MW BN 7878, (HE
TR DR AN SRR IR 5544 (I B OO R o 1 — 30 v BRI B SO B OB R A X 4 KNG o

i COPT THEAERENRSS IR % 7 i 15 S R IR BC B SCA U client.ind , 1A AHL VAT SC
fFo AHAIFHRAMVF A SO IR — A, %7 e A4 HT B3k, M8i48 & H 3t COPT_LICENSE_DIR A%
J i AT AT SO BT AE H 3, IRIRE R A E RS S MBCE UM client.ini o FTRL, G0 H - ARME
H COPT tHHEE#MRS, FHEMIR COPT & 7 it e B 1200 & SCF, AR ARSI (i
HWAE . i, AP CSERSEERE A TR, IAHP e UELITHR CRRTHEET
N, BIECE M client.ini SRARSefi AR S 17 Ko
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WA ECR SIS E T, i COPT Python #:1, 7EEBIHAIE COPT RALKMEIALLINS,
SARIRICE AT client.ini HFJRE, MERFRSSIRBORMMSS . X5, 4> COPT RMEMEX R T
TR SRR IR S5 4% BRI 5 — A Token, EAEZHRGRTN COPT sKFEF BN G, Sl ik os &%
FETB A FH I Token.

5.2.2 {EAFA!

B P AELETE O TH P HEE M client.ini  ([EIRN A AM R ), AR By
AT L E copt_cmd N, JE RGN SEREAR S ASER. B G, 7F Windows 41783 Linux
1 MacOS HI& s i N TN id 4

copt_cmd

A SRR AR, NIRRT P v IR BRI S5 A, T UMEA MR, SRR RER

> copt_cmd
Cardinal Optimizer v7.1.1. Build date Mar 04 2024
Copyright Cardinal Operations 2024. All Rights Reserved

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

[ Info] wait for server in 0 / 39 secs
[ Infol connecting to cluster server 192.168.1.11:7878
COPT>

HRREmMIT, WFRRE S ERE PR IRS 4s, (HH T Token HHAR, FZEHBASES.

> copt_cmd
Cardinal Optimizer v7.1.1. Build date Mar 04 2024
Copyright Cardinal Operations 2024. 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 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
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BRI N, MR P i BRI S 4%, (E R AR Ay . SRS B i S B R R R
B
> copt_cmd

Cardinal Optimizer v7.1.1. Build date Mar 04 2024

Copyright Cardinal Operations 2024. 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 = 129

[Error] Fail to initialize copt command-line tool
RIS, WERORE i JOVEIE AR R S 4, BN ER .

> copt_cmd
Cardinal Optimizer v7.1.1. Build date Mar 04 2024
Copyright Cardinal Operations 2024. 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 EHIRSHRERTH

COPT iH5ERE MR S5 a5 [FIN $2 4L 1 — NN A 5% 2 iim AT B T H: copt_clstool , HIRER LM
R EE R, JFHRAELEN 6.
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5.3.1 THikHB

£ Windows 24783 Linux 1 MacOS )& B N R ik iy 4

> copt_clstool

Ji e R

> 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

A AN TR RS A %FLLs$Wp%uEHﬁW%%MmeHDEJM%T% 2l
BRUE A IR 5525 Al 1 7878 WIARMRSS A B B T AR %M, MATEIEN —x KIKEH G4 RN

R

XA T ARy & R

AddBlackRule: ¥SH—MHUMIEIEE A s B, MU A =2 L TP Hhhb Ik, X B IP v DAA SR
VCHD, B0 B e 2770 S4h, 1P Huhb S b vl LEHE (4 siEHEkR () e 4 e
HlLEs4 .

AddWhiteRule: NAI—MRIE] 42 BB . 44 SR Aoy s RN 22 47 B —

GetFilters: sRHUYHTHTAMM, GFEELH, ABHRLLRT TAR. BMNEHAENTF 5,
Fﬁ?ﬁffjﬂnu4> ToggleBlackRule *D'ToggleWhlteRule Hﬁ%?iﬁo

GetInfo: FREURSS BIIFA( E, Wi Token 5B SE, ERENZFS, UUNEK COPT At
A5,
GetNodes: FRHUARSS#AE NERET S IEREE, AFEHT SAT1 &

Reload: BN HATARSS &0 719 S S SO0 R S EHEA — S s e, Tl
BRRF— 2

ResetFilters: X4 AYEIN E & A FEfc & SCRS BRI .
SetParent: AT W UATIRSS 28I B IER: . RTE N 4% 45 /B 8 0 S5 AR 2 P w1 45 O 4501
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o SetPasswd: A& HHT 2 HI RS & VLR D .

* SetToken: ZZH T 4IRS 221 Token L.

+ ToggleBlackRule: WUFERE ZEIL— 2% A MM, HIM GetFilters SRENHIFH S NS HL.
o+ ToggleWhiteRule: WUHELEZEIE—KHAHIN], FHM GetFilters KNI S ASHL.
o WriteFilters: fI%4 i AH I 4a 3 i JEIC B SR

5.3.2 {ERxHI

TP T RS 48 192.168.1.11 HIFEA S R

> copt_clstool -s 192.168.1.11 GetInfo

[ Info] COPT Cluster Managing Tool, COPT v7.1.1 20240304
[ 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 O
# of active clients is 0
# of installed COPT versions is 1

COPT v7.1.1
TP T RS % 192.168.1.11 IEREEREE R .

> copt_clstool -s 192.168.1.11 GetNodes

Info] COPT Cluster Managing Tool, COPT v7.1.1 20240304
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

T AR S 28 192.168.1.11 [ Token ¥t H MJESRIK 3, FELAEHN HATH 0.

> copt_clstool -s 192.168.1.11 SetToken 0O

[ Info] COPT Cluster Managing Tool, COPT v7.1.1 20240304
[ Info] connecting to 192.168.1.11:7878
[ Info] [command] wait for connecting to cluster

[ Info] [cluster] total token was 3 and now set to O
NS T RS AN 192.168.1.11 PIFTAIEIEMN, BIEEA R, AR50 T TR .

> copt_clstool -s 192.168.1.11 GetFilters

[ Info] COPT Cluster Managing Tool, COPT v7.1.1 20240304
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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

T AR T30 TP Huhl A 192.168.3.133 F /U IIAN I 4 e,

> copt_clstool -s 192.168.1.11 AddBlackRule 192.168.3.133

[ Info] COPT Cluster Managing Tool, COPT v7.1.1 20240304
[ Info] connecting to 192.168.1.11:7979
[ Info] [command] wait for connecting to cluster

[ Info] [cluster] server added new black rule (succeeded)
I GetFilters W13 BIAAR S S5k JERN, WLUE Bl O &R A T 4%,

> copt_clstool -s 192.168.1.11 GetFilters

[ Info] COPT Cluster Managing Tool, COPT v7.1.1 20240304
[ Info] connecting to 192.168.1.11:7979
[ Info]l [command] wait for connecting to cluster
[ Info]l [cluster] filters info
[BlackList]
[1] 192.168.3.133

[WhiteList]

[ToolList]
[1] 127.0.0.1

N A AR T DI A AN, 192.168.3.133 BRAL HLR A,

> copt_clstool -s 192.168.1.11 ToggleBlackRule 1

[ Info] COPT Cluster Managing Tool, COPT v7.1.1 20240304
[ Info] connecting to 192.168.1.11:7979
[ Info] [command] wait for connecting to cluster

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

5.3. SREFIRSSEREETR
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5.4 [RSHNBEN

PLR GRS 177 R AR RBE IR 5 4%, FLE SCHFLL copt_cluster.service A, I EE cluster
3R] readme. txt KFATHCBEMENE . readme.txt PERIT, SHFH T Linux 1 MacOS &%t
N HHERAE T

[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 &%

N LA Linux RGA61, #ERES RS 7R s ERERS A% . FT P&, FINLUT a2 3k NEEREAR
SR (LL COPT iZfER 45 % 2574E home H 3 T eleven BAE N,

cd /home/eleven/copt_remote71/cluster

AT BSOS T I R B S5 I B S copt_cluster.service , PIAEWI T FiR:

[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

HEEARIE N copt_cluster FT7ENISEFRERIR, 1B )G copt_cluster.service WA E/RUIT:

[Unit]

Description=COPT Cluster Server

[Servicel
WorkingDirectory=/home/eleven/copt_remote71/cluster
ExecStart=/home/eleven/copt_remote71/cluster/copt_cluster
Restart=always

RestartSec=1

[Install]
WantedBy=multi-user.target

¥ copt_cluster.service X EHIZF] /1ib/systemd/system/ AT, T

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

VIR Eh RGNS, TEEHARGHE (LR LHER), muT:

sudo systemctl daemon-reload

JRAARGRST, W

sudo systemctl start copt_cluster.service

BNINR i SRIHIE T RS SS e B AEIBAT
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sudo systemctl status copt_cluster.service

MANZJEBRT, KRS ARGRS O R 3):

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_remote71/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

HEFIEERR S S R GURST, WA LT 5

sudo systemctl stop copt_cluster.service

5.4.2 MacOS EH

T HILL MacOS RGN0, nEId KGR T 200 SRR 5 & . 37T &0, f A\ LA 2 2 N ERHEIR
FIERRAE (UL COPT 2SS %AAE " /Applications" HAE ).

cd /Applications/copt_remote71/cluster

I AT SRS T I RGIR S L E AT copt_cluster.plist , WA TNR:

<?zml wversion="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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WERARBEON copt_cluster TFEMSEPRERIE, BIUL)G copt_cluster.plist WA RE/RUIT:

<?xml 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_remote71/cluster/copt_cluster</string>
<key>RunAtLoad</key>
<true/>
<key>KeepAlive</key>
<true/>
</dict>
</plist>

¥ copt_cluster.plist /& F| /Library/LaunchAgents #$42F, 2 W N:

sudo cp copt_cluster.plist /Library/LaunchAgents

B ARGRST, W

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

T 7 4K E R G5 55 R T (EIE AT

sudo launchctl list shanshu.copt.cluster

WA SR, KRR S S RSSO )E3):

{

"LimitLoadToSessionType" = "System";

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

"OnDemand" = false;

"LastExitStatus" = 0;

"PID" = 16406;

"Program" = "/Applications/copt_remote71/cluster/copt_cluster";
+;

AT IR RS S R GRS, WAL T i

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

it T AR E MR TR —H P A ARG SR IR S5 28 R GRS, W24 UserName W MNE|
copt_cluster.plist 1, Ll UserName 4 eleven N, #IZJ5 copt_cluster.plist WA R/ T:

<?xml 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_remote71/cluster/copt_cluster</string>
<key>UserName</key>
<string>eleven</string>
<key>RunAtLoad</key>
<true/>
<key>KeepAlive</key>
<true/>
</dict>
</plist>

VRN UserName 5] copt_cluster.plist ({4 i3] /Library/LaunchDaemons ¥&42 T, &1 h:

sudo cp copt_cluster.plist /Library/LaunchDaemons

RN RGERSS, T

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

A EAZ IR RS2 R GRS, MHIA LT dr 4

sudo launchctl unload -w /Library/LaunchDaemons/copt_cluster.plist
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6= COPT EZLIBNRSE

COPT AL VF T IIURS (Web Licensing Service) AN FRALERERZBRS, TR mEMN T =
SRR N, REREE HTTPS MY Internet, Al LA COPT H) Web License 24K 45 35
HX Token >KizfT COPT, JCisdbe Tmidifhfs .

Rk, METARGREBOTR, LV RIASZIR T FUE A, RIESCRFZ NP, & T3
WHEEE (U1 Docker) MR EHE (RIKMMED, SEHRFRWT:

AL EAE R, RIS oA S mES AHE BRI F5;

- TCRRASBR A, SCRRESRRAE I 5

3. BOH -GN TEIEREITEM R web server IEREIEIE);

4. $2ft Web License [ 00 #EH7 BATERAEIREUE 2 license, {EHIALF 7.

[, R FAEG RT3, FELRVF AT A FE: RSS2V (Web License-Server) . {EZVFE)TVF
7] (Web License-Floating) FI{EZEEEREYFH] (Web License-Cluster) X =A~F251,

1. ELRSFTFT

MFHERIT AP AT COPT MRS & CERIPERMALAIEIEEED, SRR sS4 LRI
BEAT 2N EREARARAESS -

2. ELFHITA

SCRE R TP AT P B AN R SS & (2B IS5 43 7 ERENS AR, I AE L VF P ARG AR, 8
MRS A (RS IR N AR LS (% m) TR BLEAT COPT.

3. TELERF

XHE AP RAR PR B — S8 E G HERIRS 4, AR RN A HLEs (%) BT dad,
TETFREERER S 28 (RSSum) SRAAE, LA ROR) IR 2548 o K 1 TH S U

FH P B B7E /240 Web License W 0Lu #EATVEM, B35 RI W] £ 5T 5% B 13 BRIF SR Bk = Fp R R 7E
LRVFRT, Wi APT Keys sSREUF AT SCAE, IEX) token 5 I fE ST BE .

RFELVF AT E 2 N A 208, 15— 5% Web License W DU 75 B SCRY o dnde Al ik A2
HROE B )R, TEECRTIRATIREGHE — P i B

—_

[\

*6.1: ARELR
PN ik
coptsales@shanshu.ai e &
coptsupport@shanshu.ai | AR #F
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F7E COPT HZENT]

7.1 C 0

A A AN]SR A A A BOR AR 1) C #0, ReoRg ) i e N A 5 7.1 FoR:

ITONIH
122 + 18y + 2.1z
IR
1.5z 412y +182<2.6
0.8z + 0.6y +0.92 > 1.2 (7.1)
AR -
0.1<z2<0.6
02<y<15
03<2<28

7.1.1 REURE
BEFISBORARAS I C el KRS S) 1T L3l M A L 440 7.1 5

15 7.1: 1p_exl.c

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

*/

* The problem to solwe:

*  Maxzimize:

* 1.2z + 1.8y + 2.1z
*  Subject to:
* 1.5z + 1.2y +1.82<=2.6

* 0.8z + 0.6y + 0.9 2> 1.2

* where:
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¥ 0.1 <=g<=0.6
*  0.2<=y<=1.5
¥ 0.3 <=2z <=2.8
*/

#include "copt.h"

#include <stdio.h>

#include <stdlib.h>

int main(int argc, charx 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 wvariables

* obj: 1.2 CO + 1.8 C1 + 2.1 C2

*
* var.:

* 0.1 <=C0 <= 0.6
* 0.2 <=C1<=1.5
* 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;

TR
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(# L

)

* Add constraints

* r0: 1.5 C0 + 1.2 C1 + 1.8 C2 <=2.6
* rli: 0.8 CO + 0.6 C1 + 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};

int rowbegl]

int rowcnt[]

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* 1lpsol = 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));

€3

)
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(#z E30)
errcode = COPT_GetLpSolution(prob, lpsol, NULL, NULL, NULL);
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: %.6f\n", lpobjval);
printf("Variable solution: \n");
for (int i = 0; i < ncol; ++i)
printf(" x[%d] = %.6f\n", i, lpsol[il);
printf("Variable basis status: \n");
for (int i = 0; i < ncol; ++i)
printf(" x[/d]l: %d\n", i, colstat[i]);
free(1lpsol);
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];
(BT )
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(£ E0)

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

return O;

// Delete problem and environment

COPT_DeleteProb(&prob) ;

COPT_DeleteEnv(&env) ;

return O;

FPORBATR L T EIRAS 2 D BRI R AR 5 o Hrid B, AR C B ER R WIE &I C APT 5%
FH .

SUEIMR

X FAERORAFAESS, FZBORMRAS ZORE S QUERMFPAEE, It o 23R [MHME A WA 852 75 B sl -

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

goto COPT_EXIT;

FHREMEAR 0, WBEE AR A FD B SRR A RACS AR E R, R RHEF.

BRI

QEERMEAS R E, P& EQIEME, WO REN R, LREER, EdREREE
A I L 5 B R o

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

goto COPT_EXIT;

AHIREEAE 0, JBRF B AR A BD BOF OBAR R RS MR G R, AR .
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AINEE

T ARPERR, EQIE AR foVF RN AR AR HAR R P  R8, AR E N AEEE. M ARE
7 ], 3 T IR B A SR AR AL &

/*
* Add wvariables
*
* obj: 1.2 CO + 1.8C1 + 2.1 C2

*

* var:

* 0.1 <=C0 <= 0.6
* 0.2 <=C1 <=1.5
* 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;

Z ¥ ncol 1RE T I REIEH N 3, 28 colcost. collb Ml colub 748 5E | Frls AL &1L H bR
BRI RS, ETFRERE. ST % COPT_AddCols MIFLE S4n. ZEIA. A ELRLIEN NULL
FORBRAIN N IE SR & H AR S A2 FR H SR AR A E 3 AE . T LR RBARSH, N NULL RoR B )R
SR ILE R B0 AT N .

Fldh, FREMEIE 0, WIBEEE EAFRACED POF R BN I H R AU IR E R, RRBRHEF.

ARDNLIR

ARSI E, BB T AR I AR X T AR RG], HAS eI T

/*
* Add constraints
*
¥ r0: 1.5 C0 + 1.2C1 + 1.8 C2<=2.6
* rl: 0.8 CO + 0.6 C1 + 0.9 C2>=1.2
*/
int nrow = 2;
int rowbegl]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};
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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;

ZH nrow F87E T FFRIEMLIREH A 2, S48 rowbeg. rowcnt. rowind Ml rowelem 4373~ L CSR
1% KB LR RECH R FRBRAE R . 2480 rowsen RARZIRMITT I, S0 rowrhs om0 147 Ui Tl o
XFT % COPT_AddRows 1L 'E S A\ NULL.

[FIRE, FFRIEUE DY 0, Bk SRR PP BROFHEAT J5 SR Ab .
IRESHHEYE

PR T CAAE SR A 170 7 R 5 B SR A 25 A ) A OGS 1, G v B SR A I 8] PR 1) 9 10 #0717
NERAG, ARSI

// 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;

HBCERMG WRIEEE 0 {8, FFBkE SRR HD BT R A0 P

KRR

RIS KD R SE A T 3 BR HOR i )

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

goto COPT_EXIT;

FREMEAR 0, JUBbHE 2 AH R AL H D PRIEAT J5 SEAb B .
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DGR

KIFSERUa, AR ERARE, FOIRE R E] 7R Ui, Wi PR A bk e A 22 E iI
ERHIREE D, ARSI T

// 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;

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);
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MESERX L

R AT LICRE 24 B SR AR ) 9] L ORAF AR AE ) MPS BRI, DRt A B 45 RSO HefR S5 B SO AN
BUat S HOC, ARSI

// 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;

fHi=AbIE

AEPH] C O MR IR AR 0, WIBkEE 212088, iR AS SHTRE S

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];

HERIAIR S (S

RARTERE > 73 MR 1) 5 P 85 -

// Delete problem and environment

COPT_DeleteProb(&prob);

COPT_DeleteEnv(&env) ;
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7.1.2 wiFESIET

ATETAPEAFRRRERS T RFESBITROIFERF, FAIE Windows. Linux 1 MacOS “F- & 435
AT Visual Studio TFERI Makefile X4, EARULIHAIT o

Windows

X F Windows &I, ARG T Visual Studio TAESCH:, 1 H P HTH AL B RS 2%
Visual Studio 2017. {BERZECRMA 22BN, <instdir>' , X T FEAT AT LML P kAT %
AP, WA PLE BT I #%/E ' <instdir>\examples\c\vsprojects' [ Visual Studio T.F£3C{F
1p_ex1.vexproj AEFEIR T B . X+ R ZIP 23 7, EMAECIEMIC BRI &, 7
15 WA SRR 55 A .

Linux 1 MacOS

%P T Linux 1 Mac “FEMH, RABRME T Makefile SCFF, 15 H PR LT O 209143 GCC M
Clang gmiFds THEE, DK make TR, FIEMRCEAZHCRME S LERIAE AR, 5 WAL R#E S <
FR o BESBCRMAS IS <instdir> , WA Y138 1E ' <instdir>\examples\c'
T, FAEL NG S make BRI 4R F KT

7.2 C++ 0O

A B I8 I — N A R R s 49 s s A AT s A BOR 38 (1) C++ #2100, TR, A 7 o e 1 31 55 F0
BENTAAY, INAR R ANLR, SRIGSRMEIERE . B SRS I RIS B R D B B E N .
R SR AR I B o) A 2 o8 SR R s
=N
120+ 1.8y + 2.1z
A
1.5z + 1.2y + 1.82 < 2.6
0.87 4 0.6y + 0.9z > 1.2 (7.2)

o
i
i
=

0.1<2<0.6
02<y<15
03<2<28

EEE BRSSO 4 o BLUE I AR AR (1 [ [ — .
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7.2.1 FBURE
RS HORARAR I C++ BEFIRAR 52007 Lk b R A 41 T

f015 7.2: 1p_ex1.cpp

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

#include "coptcpp_pch.h"

using namespace std;

/%

* This example solves the following LP model:

*  Mazimize:

* 1.2z + 1.8y + 2.1 2

*  Subject to:
* RO: 1.5z + 1.2y + 1.8 2 <=2.6
* Ri: 0.8z + 0.6y + 0.9 2 >=1.2

* Where:

* 0.1 <=z <=20.6

*  0.2<=y<=1.5

* 0.3 <=z <=2.8

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

try

{

Envr env;

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

// 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_CONTINUQUS, "y");
Var z = model.AddVar(0.3, 2.8, 0.0, COPT_CONTINUQOUS, "z");

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

// Add linear constraints using linear expression

model.AddConstr(1.5 * x + 1.2 x y + 1.8 x z <= 2.6, "R0");

Expr expr(x, 0.8);
expr.AddTerm(y, 0.6);
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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_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;

}

catch (CoptException e)

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

}

catch (...)

{

cout << "Unknown exception occurs!";

P ORIATR T EIRACHS 20 2D BRI R 5 o it 7

S\ COPT Ay C++ 304

fEFAECREZR T C++ #0, T[EELAFE COPT ) C++ k3 coptepp_pch.h o

#include "coptcpp_pch.h"
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BUEERBERIRTIER

MTAEEMEAZECR RS C++ ORI ARERS, KD IRIEE DR USRI . MR A,
AP AT CLB A e 2 A . R R BRI R AN N T A SE PR KSR AR R DA S S, 2
MBS

YRR P 5 BEOR AR 2 AN R, L BIRT DAEE [R)— AR B 2 A 1A JUE MK R AR, tha] DAFE [R]— 3R A
Hiﬁiﬁdﬁg/\@%&ﬂékﬁﬁo

Envr env;

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

RS C++ SKRFFAEESEGIL, FFOIE T — 408 “Ip_ex1” MBI R,

AInEE

TR, BATFRAERR BRME M., BHRBSR M ERE AddVar() M AddVars() /£ 12 ik
TR A & o TER B BEARISAFAE, SRR LR o

// 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");

RIS AddVar() M —RZE - ASE TR EEN FAM LR B0 R Bk ihn
ZE OB EN 0, FATESTE SetObjective() HIEWE); HEIUNSHREIBEEMRM, FlFHIrG42
IR RIELTEN . &a— "N SHREYES.

N T IERAF BT R, ZECREZRSEI T AddVar() MAFRTEZSM LM ER. M5ESEC++ API
2 FH/

HAreRZ a2 T SetObjective() , FEH TI2EMAEE. KRN C++ RTFHEBEARSES, X
FEa T A v RR A 7 N E W . X B AN SR W E AL B A i KA.

ADNLIR

Bk, BANERIERSS BRINZ AL 0. AR E—FF, Lt SR AR OCR . I2EOR iR 32
#tfd% AddConstr() A1 AddConstrs() £8P 2 MR KRB INLI H .

// Add linear constraints using linear ezpression

model.AddConstr(1.5 * x + 1.2 * y + 1.8 x z <= 2.6, "R0O");

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

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

FANARMEEEER, KOyHLMERA FURE T EHFE AT M2 54T 1077 U .
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5B AN B R i e ST AR R R IE AN B, ARG IR Add Term () @ InAZ &A%
77 AORB D B S R A RIE e o m ZOR AR R REAE T B3R BB 37T

RESHMEE

FESR A1) 2 B, 3R] LAEIE SetDblParam() 5771 15 B AR I S 40 & 1 .

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

XH, A SetDblParam() K% & COPT_DBLPARAM_TIMELIMIT Z4{l, {3 RIAEATERZH
17 10 MJaEEr iR

REZE

BlONIE, FATOZ @ TR TR, RTRLRAE R L

// Solve problem
model.Solve();

R—B2m, FBOZPOREE, JFENIRE TR, WRRPERE, mIUmEErEE.

LR

£ R FBOR 2 e, AT CLIE R 290 A [RS8 PEAE R SEBLAS TR B H

// 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;

R F, RAOTE LB AR EMEME COPT INTATTR, HASLPSOL RHiEZHAERT LP &
Ui, HERTEREHE COPT_DBLINFO VALUE RIFEIX NS ERME; R)5 TR NS
COPT DBLATTR LPOBJVAL K345 H br ek 3 A E «

RTEM, AR, ZRKEEANEL, E2F C APLZETMENET AE .
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Hixi I

FRHCREAS C++ KR I C++ B SR EBLE . 617, BRI BRALL try
BREL, PRI AE RORAREHR A2 catch BUfiERIF B

catch (CoptException e)

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

}

catch (...)

{
cout << "Unknown exception occurs!";

}

7.2.2 wWiFSIET

KREFHERNGT, HOCERBNELBCR s 2 a8, T2l itgTr. AMRESE 2R
AR N IS $COPT_HOME/examples/cpp o XN AFJAFE T Windows “F & N Visual Studio I
H3CfF, 8(# Linux/Mac & N Makefile S0

Windows Visual Studio IRE

Windows & ¥ Visual Studio I H (447 T $COPT_HOME/examples/cpp/vsprojects » HIRFH T
2222357 Visual Studio 2017 B B mlA, MXANTH S22 30 Visual Studio KgmiEFIIZAT .

BARKYE, 0] KM T A BORMES: C++ Bha8FE copt_cpp.dll , LAS 28R SCHI L0 copt.h,
coptcpp.h and coptepp.idl.h o XL M C++ I copt_cpp.dll FHIHIEE. &M,
SHRBIER R, B2, N THEMEM, RS C++ HOdRft Va0 SRR R ALk
fRIFEE T AHRISHRE, LT $COPT_HOME/include/coptcpp_inc o

faf skt P RO EAR A 7 rp AR — RS Sk SCHE coptepp_pch. by FCE MK HITA copt_cpp.1ib
- WEMHINEEREE R H 8 $(COPT_HOME) /1ib , FEMATRBIAFE copt_cpp.dll C4 ZIRIEA &M
T, ATRATEIEAT R R T

FE 77 EF B A2 Windows R0 FIIAZECKIES C++ SIEEM GCC ks HAME . atil, m
FRARH GCC Zmfix AN+, A B AT $iA7 X T REANRE IR TAE . X2 GCC Al Windows SDK A
R, BRIk 4h, Windows 24t | Clang Fl Intel 4miFas, LR MSVC gaikasy—F, #AT LU kdm
PEXAM T
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Makefile IRE

7E Linux A1 Mac T3, RAVARHLHET Makefile SCHIT 2 FRERF Crt BIF. A E%
TEFET 624 T IR T B ge Al make o 4Pk Cobt Bl T Je 0 20 J7 SR S 7E 4850 F b N\ 228 B 42
[ C- I F-SC1F5% $COPT_HOME/examples/cpp » AJSHITf4 'make' .

FAelith, G EB U T A BOR MRS C++ 3hA&E, 237972 Linux *F & R 1ibcopt_cpp.so , Mac ¥
£ T libcopt_cpp.dylib , M5 EALHE LA $COPT_HOME/include/coptcpp_inc/coptcpp_pch.h .

e, P REIE R TR RS 2 CRLELY T Al SRR, JFRCE 1A RSSO, #tn]
DMER KT B P IEHATEA C++ Bl 7. RN TTESH <3007 .

7.3 C# ##0O

AR B3 T R R B R A (S A BOR AR 00 Co 2100 o fRT BRSNS s n ] 1) S M 5 A it
SRR, IR EMAIR, SRIERMIIE TR . BRJE SR S AR 3R AT e U ) P SR AR AE N .
RF SRR L 1 ) R~ 22 20 T s
ICINLAE
1.22 + 1.8y + 2.1z
A
1.5z + 1.2y + 1.82 < 2.6
0.8z + 0.6y +0.92 > 1.2 (7.3)

o
i
it
=

0.1<x<0.6
02<y<15
03<2<28

VERE BRSSO 4 o BLUE I E SR AR (4 [ [ — .

7.3.1 FBURE
BEFIRSBORARAR I Ct BE LIRS 4B L3 1R ARTDI0

15 7.3: 1p_exl.cs

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

using Copt;

using System;

/*
* This C# example solves the following LP model:

*

GEFH)
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(L
*
* Mazimize:
* 1.2z + 1.8y + 2.1z
*
* Subject to:
* 1.5z + 1.2y + 1.8 2 <=2.6
¥ 0.8z + 0.6y +0.92>1.2
* where:
* 0.1 <=z <=0.6
* 0.2 <=y <=1.5
*¥ 0.3 <=2z <=2.8
*/
public class 1lp_exl
{
public static void Main()
{
try
{
Envr env = new Envr();
Model model = env.CreateModel("lp_ex1");
/%
* Add variables z, y, 2
*
* obj: 1.2z + 1.8y + 2.1 2
*
* var:
¥ 0.1 <=z <= 0.6
¥ 0.2 <=y <=1.5
¥ 0.3 <=2z <=2.8
*/
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.CONTINUOUS, "z");
model.SetObjective(1.2 * x + 1.8 * y + 2.1 * z, Copt.Consts.MAXIMIZE);
/*
* Add two constraints using linear expression
*
*r0: 1.6z + 1.2y + 1.8 2 <=2.6
*rl: 0.8z + 0.6y +0.92z>1.2
*/
model.AddConstr(1.5 * x + 1.2 * y + 1.8 x z <= 2.6, "r0");
Expr expr = new Expr(x, 0.8);
Cay
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expr.AddTerm(y, 0.6);
expr += 0.9 * z;

model.AddConstr(expr >= 1.2, "ri1");

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

// Solve problem
model.Solve();

// 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 x = vars.GetVar(i);
Console.WriteLine(" {0} = {1}", x.GetName(), x.Get(Copt.DblInfo.Value));
}
Console.WriteLine("0bj = {0}", model.GetDblAttr(Copt.DblAttr.LpObjVal));

Console.WriteLine("\nDone");
}
catch (CoptException e)

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

Console.WriteLine(e.Message);

P ORIATR T EIRACHS 20 2D BRI R 5 o it 7

5| COPT iy C# M=

ARG AR WL, E 6T H COPT 1) C# 444 [a) Copt .

using Copt;
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BUEERBERIRTIER

AR EOR S CH# O R, SKAFDIRIVEE DR QUERAFA S VORI A, H
JUAT AR — AN 2 MR . TR RIS R T AN SEBR A SR R R LA A R, BB
BWES.

YRR P 5 BEOR AR 2 AN R, L BIRT DAEE [R)— AR B 2 A 1A JUE MK R AR, tha] DAFE [R]— 3R A
PRI L B 2 AR R ROR -

Envr env = new Envr();

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

SRR C SRR LI, FFEIE T — DN “Ip_ex1” KBRS 5.

AInEE

TR, BATFRAERR BRME M., BHRBSR M ERE AddVar() M AddVars() /£ 12 ik
TR A & o TER B BEARISAFAE, SRR LR o

/*

* Add variables =, y, 2

*

* obj: 1.2xc + 1.8y + 2.1 2

*

* var:

*¥ 0.1 <=g <=20.6

¥ 0.2 <=y <=1.5

* 0.3 <=2 <=2.8

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

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

LA H AddVar() K128 — M NS HEARIERER T AN LR 8= 240248 B AR eh i)
R GXEEWHN 0, FATRTE SetObjective() HIEWAED: BIUNSHZIELEMRA. HlFHHL
RRMAEESLTLN . e — M SHRELES.

N TENAFEPFHHASR, SECRESRI T AddVar() WARTESRJUMER. ESFE C# AP1 2%
FHHERENT O# RACER K .

HARBR I B2 A T SetObjective() » FFEH TIZHAFEE . BV C# AW ERFEARZEAT, XM
AN RIE AT R EW . X B = ASHR BB AL H s R K.
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ADNLIR

TR, BATORAERR BRI N2, MACE —FE, LR RAMIEAMRSCHR I . A2 HOR A 52
ftAFE AddConstr() A1 AddConstrs() 7E P 1) 2 PG4 RIS NI W

/*
* Add two constraints using linear expression
*
*r0: 1.6z + 1.2y + 1.8 2 <=2.6
*rl: 0.8z + 0.6y + 0.9 2> 1.2
*/
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, "rl");

BRI LA, ROy e Rk 20l i E B AR IS AT U B4 07 R B -

ALK BRI IE I S A SR Z MR IB XS B, AR5 PRSI AddTerm() 7R INAZ B AU 2 4L
(5 FORB D I S R R M MERIE . FR 2V AR REAE A 1 R e BOa AT

IRESUMEE

FESR M I8 7, JE AT LB SetDblParam() 57k 13 B ALK S 40 & 1 .

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

XH, M SetDblParam() K% & Copt.DblParam.TimeLimit Z¥{f, f#f5RIFISARZIMIT 10 B)5
IR H o

R

BoyIE, FATO /L PR BRR, ATRURAE .

// Solve problem
model.Solve();

KB Ja, FBOEYORME, HENTRYE T48R, BIRPPIRE, Ui Rk,
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ISR

FE Rl FBAOR W2 e, AT LU 90 A A ) S PEAEOR SIS TR B H

// 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 x = vars.GetVar(i);
Console.WriteLine(" {0} = {1}", x.GetName(), x.Get(Copt.DblInfo.Value));
}
Console.WriteLine("Obj = {0}", model.GetDblAttr(Copt.DblAttr.LpObjVal));

Console.WriteLine("\nDone");

RS Y, FRATTE S A AR AL A JB (. Copt.IntAttr.LpStatus LLHIKR A# 2 ik B, HEhEE
())& VEME Copt.DblInfo.Value SKIFAFIX MR IHE: A5 EHRAME ML Copt.DblAttr.LpObjVal k&
ARAF H b ek B e AR

KT, BE, AREESREL, HSE C# AP SHEFMEMENCL 2 £ .

FEiRALIE

PMECRRE C# HOIHHR I C# A B KR FLEH . F 7, BAARBIREMMALL try B
B, rplE] AR EOR AR IR AR 2L catch BIHSIFEIR.

catch (CoptException e)

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

}

7.3.2 wWiFSIET

AREFFORMIEIT, RATCEMALE COPT L2, HHEHPElHmiFEHiEir. ARESE &R
TR $COPT_HOME/examples/csharp o XA ALEE T ]F M csharp 1858, LK dotnet core
2.0 B3 H 3

XA F AT PATE Windows, Linux 1 Mac V& FEZRIFFIEIT. HATEEMFEHT 6 L NEIFw%dE
dotnet core 2.0 o EIMEIIH W UEE HHAFE THEZEER.
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Dotnet core 2.0 IiH

#TF dotnet core 2.0 M C# IiH Xff example.csproj fi T $COPT_HOME/examples/csharp/
dotnetprojects o R/ M 1p_ex1.cs Bl F| Bk Hx, JFAEAmE 1N 3EA RIS $COPT_HOME/
examples/csharp/dotnetprojects , RIGHAT TS 'dotnet run --framework netcoreapp2.0' o
X T M dotnet core 3.0 WA/, M RATELE LR H XHATH 4 'dotnet run --framework
netcoreapp3.0' RIT[IZ1T,

Bk, a0 T A2 R AR 2 T dotnet core 2.0 MBI E copt_dotnet20.d11 o ‘EAVY
BT BRSO C# 2K, WREINE TN R EBOR B30, 709)/2 Windows T
coptcswrap.dll Ml copt_cpp.dll , Linux FHJ libcoptcswrap.so Ml libcopt_cpp.so , Mac ]
libcoptcswrap.dylib fll 1ibcopt_cpp.dylib . ZI&FE coptcswrap FRATHEAZECRESEHT dotnet 2.0
BN PEMZHOR AR 3 I S5 A% 0 copt _cppo L EILIETE X U A2 HORIBAS I A 2, 451 UL & PR
ZHEE. AP FEHR LRSS E L ZEASENRET, BT P ine.

B2, AP REEM LS T AHORE SR 20 CGREL T el ERE), JFRCE 1A BIEACU, Hnl
PAE & KCF & T IEW AT C# Bl 7. AR TIE S 5007 o

7.4 Java ¥E0O

A A AN R R R R A0 A P A BOR AR AR ) Java, 35211 . (AT R UL, AR o] B i 34 B A
SEAGERY, ISR RANZIR, SR SRMFHIERE . BJE KRS D Rt AR N .

RF SRR B ) RUE 7 22 20 s
ITINIA
1.2 + 1.8y + 2.1z
Ay
150+ 1.2y +1.82 < 2.6
0.8z + 0.6y +0.92 > 1.2 (7.4)

e
i
o
=

01<z2<0.6
02<y<15
0.3<2<2.8

TEE R BRSSO C 4 o Bl I AR AR RS 19 2 (7] — A

7.4.1 FRBURE
BEFIRSBORARAS I Java B2 ISR AR 55047 L3k i BRAGARAT 40 F

BY 7.4: Lp_ex1.java

/%

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

(BEFI)
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(B2 E70)
*/
import copt.*;
/*
* This Java example solwes the following LP model:
*
* Mazimize:
¥ 1.2z + 1.8y +2.1z2
*
* Subject to:
* 1.5z + 1.2y + 1.82<=2.6
* 0.8z + 0.6y +0.92> 1.2
*
* where:
* 0.1 <=z <=0.6
* 0.2 <=y <=1.5
*¥ 0.3 <=2z <=2.8
*/
public class Lp_exl {
public static void main(final String argv[]) {
try {
Envr env = new Envr();
Model model = env.createModel("lp_ex1");
/*
* Add variables z, y, 2
*
* obj: 1.2x + 1.8y + 2.1 2
*
* var:
¥ 0.1 <=z <= 0.6
*¥ 0.2 <=y <=1.5
¥ 0.3 <=2z <=2.8
*/
Var x = model.addVar(0.1, 0.6, 1.2, copt.Consts.CONTINUOUS, "x");
Var y = model.addVar(0.2, 1.5, 1.8, copt.Consts.CONTINUQUS, "y");
Var z = model.addVar(0.3, 2.8, 2.1, copt.Consts.CONTINUOUS, "z");
/*
* Add two constraints using linear expression
*
*r0: 1.6z + 1.2y + 1.8 2 <=2.6
*rl: 0.8z + 0.6y + 0.9z > 1.2
*/
Expr e0 = new Expr(x, 1.5);
e0.addTerm(y, 1.2);
e0.addTerm(z, 1.8);
(BT
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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
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 x = vars.getVar(i);
System.out.println(" " + x.getName() + " = " + x.get(copt.DblInfo.Value));
}
System.out.println("0Obj = " + model.getDblAttr(copt.DblAttr.LpObjVal));

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

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

P ORIATR T EIRACHS 20 2D BRI R 5 o it 7

SN\ COPT B Java 3

AR BORBARI Java #2111, HFEELFAN COPT 1 Java K

import copt.*;
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BUEERBERIRTIER

MTAEEMEHEZEBORWEES Java IO RIN R, KD RIEE D RAERMIAE . AREAEHA,
AP AT CLB A e 2 A . R R BRI R AN N T A SE PR KSR AR R DA S S, 2
MBS

YRR P 5 BEOR AR 2 AN R, L BIRT DAEE [R)— AR B 2 A 1A JUE MK R AR, tha] DAFE [R]— 3R A
PRI L B 2 AR R ROR -

Envr env = new Envr();

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

R Java SKAFAIESLBIL, FEEIE T — 400 “Ip_ex1” BRI R

AInEE

IR, BATBRERMBEIINZ MR ZHORPESIRMESE addVar() M1 addVars() 75N 1) 2 Ffgie
RN & ERFRBEARMAFAE, SRMEAER IR

/*

* Add variables =, y, 2

*

* obj: 1.2xc + 1.8y + 2.1 2

*

* var:

* 0.1 <=z <= 0.6

* 0.2 <=y <=1.5

* 0.3 <=2 <=2.8

*/
Var x = model.addVar(0.1, 0.6, 1.2, copt.Consts.CONTINUOUS, "x");
Var y = model.addVar(0.2, 1.5, 1.8, copt.Consts.CONTINUQUS, "y");
Var z = model.addVar(0.3, 2.8, 2.1, copt.Consts.CONTINUQUS, "z");

RS addVar() B9 —FE AN RIBEER TR LR F=ASHERERRET TR
B BIUNSERIETERRAE, §l7FEAra a2k SN, R "M SHERTEY.

N T ENAFE IR, ZECREZRSEILT addVar() RIAFRESH LM ER. ESF Java API %
FMEP)ES Java EALE

ARDNLIR

Bk, ATBURESA RIS AN, MR R, LR a2 AR . A2 BOR i a8 52
HEEHE addConstr() F1 addConstrs() 75 2 FHISE KA ML R

/*
* Add two constraints using linear expression

*

*r0: 1.5z + 1.2y + 1.8 2 <=2.6
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*rl: 0.8z + 0.6y + 0.9 2> 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");

IR AR g 2 AR R B S S M RIA IR R, AR5 BT add Term () A INAS &M B A H0) 77 5K
HIB W LR A 2RI 3

RESHNEE

FESR A8 2 F, I8 AT LAEIE setDblParam () &5 3% B () S KR @ .

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

X5, H setDblParam() K ¥ & copt.DblParam.TimeLimit Z4({f, H#3:RESERZHAT 10 )5
FEIIR s A setObjSense() F-# A copt.Consts. MAXIMIZE 24§, ¥ & Kfif HAr N KA.

REZE

BlONIE, FATOZ @y TR BTk, AT RURAE R L

// Solve problem

model.solve();

KB Ja, FBOEYORAE, FHENERG T48R, OISR, sUdss B k.

aHEER

FE R FBOR 2 Jm 7T CLIE R 2 A A A S PR R SE AN R B

// 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 x = vars.getVar(i);

System.out.println(" " + x.getName() + " = " + x.get(copt.DblInfo.Value));

TR
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}
System.out.println("0Obj = " + model.getDblAttr(copt.DblAttr.LpObjVal));
3

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

R, BRATE B WERE R B A copt.IntAttr. HasLpSol RANERTAM T LP &IUF; B
Az & 1) JEPEME copt.Dbllnfo.Value RIRMFIXANZ EHME; IREEWBAE M copt.DblAttr.LpObjVal
SKIRAT Hbr s B B A

KT, BE, ARKEEBMER, HSE Java AP Z2EFMEMTEN Jave F 2 £ o

FERALIE

FHHCREAS Java 2 OIEFIRACELAE Java H & 0057 LB #1574, BARFLARAIRALL try
B, AR E ROR AR A2 catch BUfERIF .

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

}

7.4.2 wWiFSIET

ARBEATHARIEF, RATSETUNLE COPT 24, J7H P Zilgm it Hia . BRESE <Rt
NHISCAE $COPT_HOME/examples/java o XANSCAFRAEHE T 671 Java {X8S, PAA—ANEIASC A, AT
DL R B2 4m 1E 1817

A F 0] UAEAE B SR Java BIP & FI81T. BAFREAMAH TG L2de Java 8 B HimhA .

Java IFHEV

1847 Java B ¥ B B0 77 AR S /E console BU# terminal B H Rk N3 HEATH Java ] SCfF K
$COPT_HOME/examples/java , SAJGHATA4 'sh run.sh' .

Ak, 9K COPT ) Java fl copt_java.jar . BEAME XL THECKEZTE Java
0, WEENE T WA RE COPT 20148, 752 Windows N coptjniwrap.dll il copt_cpp.
dil , Linux FHJ libcoptjniwrap.so Ml libcopt_cpp.so , Mac T libcoptjniwrap.dylib #l
libcopt_cpp.dylib - XH, ZI&FE coptjniwrap &fFH swig X JNI @703, HKfEH: COPT
{1 Java ELA1 COPT ) C4++ 0 copt_cpp. XML ERIEE X T HBORMESRHIPTE S, O
JERYEMSHCE B TUH P HEA R LRSS ECE RS ER BT, v LHEBITh3omi.

Ok, P R EIER 2% T COPT 23t (B 1Al R, JFECE 1A RMRBCO,
A VLIEH PATIEAS Java Bl 7o LARAMAMTESH <3007 .
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7.5 Python &0

7.5.1 ZEEixEE

HHT, BECRMSE Python #1034 Python 2.7, 3.6-3.12 4. M, X+ Python 3.8-3.12 A,
COPT ] MacOS-Universal A2t #F; X T Python 2.7, 3.6-3.7 litA, M HF MacOS-X86.

i H Python #1HT, HH R CIEM R EALECRESE, WEISE Mo 248 mE o H
FABAA Anaconda KATH B Python T 7 KATHL FEIF %% Python. FAHEREH 7 %34 Anaconda
KATHE, N E X Python #r 4 H I A 5 757 E (FF Windows R4, 1521 Hi#id Microsoft Store
ZHE) Python). #HEHE T KATARBR S B A, WM IR %% pip M setuptools Python T.
A,

N ===
FE
=

TAHEA A 3.8-3.12 kA, BN COPT-Python 5 1 AR M @R Th AE S IR A BR A& 3.8 2.7, 3.6-3.7
FRAS R AR LB, ANHERE BT

Windows

FH—: Bid pip install AR (EE)
FTH emd w7447 % 1 (3 Python & Anaconda &ATHK, M#TH Anaconda i WD, BN a4

pip install coptpy

TV T IR coptpy 1,71 cmd #1447 11 (7 Python £ Anaconda RATH W4T IF Anaconda
AATE D, MM F g, UTHEEIRHTIAR coptpy L

pip install --upgrade coptpy

FRZ: Bid COPT R&E

X Windows R4, EASEOREA 225115 N: C:\Program Files\copt71, M)#t H 3% #| C:\Program
Files\copt71\lib\python , FF{EATA47 % H AT W T dr 4

python setup.py install

AR APECRIS T RAN (—h C 1D, NRE UEBRPPRPITIT a7 E 0. Al
Python # M5 1IE#%d%, HP Yt Hx 2 C:\Program Files\copt71\examples\python , FF{EAT4
TR O EHATI F a4

python lp_exl.py

AT IEFAAT, MR SR A2 BOR MRS 1 Python #2111,
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EE: HEH Python B 5 KA Python 3.8 fRA, {BEZIE#EEN: "C:\Program Files\Python38",
5 B AZ BOR MR8 L 2E B2 1) "bin" T H3X N copt_cpp.dll AR HIFIZECREE T Python £
2 3E 16 4%: "C:\Program Files\Python38\Lib\site-packages\coptpy" LA HLZZS B A n) 8.

HHl, coptpy SC#F type hints, coptpy %4 IIJ5, fE Python IDE H 45N, < HNRREESH
4 LR BURAE R

Linux

BF—: Bid pip install AR (HEHF)
FIFF 230, BN R4, %% COPT Python 1

pip install coptpy

PELRHE T NN coptpy B, TR, WA Fard, UIHEFIRFRAN coptpy :

pip install --upgrade coptpy

FRZ: B COPT RkE
YT Linux &40, BEZECKR R ZREEEN: Jopt/coptTl , MY H 3 E] /opt/copt71/lib/python ,
FEAE 2 EPAT

sudo python setup.py install

XA Anaconda KATRRICH Y, HHAT Bk kW, MIFEZEAEAH Anaconda KATHR Python ]k
17 SCAF S BB AR BT %3 2. € Anaconda Z%E#%124: "/opt/anaconda3", WMIEZ s FHAT T
R i 2 2 RASBOR RS ) Python 421

sudo /opt/anaconda3/bin/python setup.py install

NI Python #2H2& 1E# 2%, M WP H5 % /opt/coptTl/examples/python , FFFEAT2ATE
H AT fir 4

python lp_exl.py

AT, RS DR 2R A2 HOR A 9 Python #2110,

HHl, coptpy (#F type hints, coptpy %HéMIIJE, £ Python IDE HémEAALN;, < HIERLES
A KR R A
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MacOS

AR—: B pip install AR (HEE)
FI P24 terminal, A T4, %% COPT Python $%11:

pip install coptpy

FOZEE T IHRAN coptpy B, BT IFZuE, AW NS, UTRBISEHAN coptpy :

pip install --upgrade coptpy

ART: i#id COPT R#48

YT MacOS R4, BUEMBCRMB A% /A N: /Applications/copt71 , N H %% /Applica-
tions/copt71/lib/python , F-7E&uk AT :

sudo python setup.py install

?'j‘?)”]ﬁ Python M2 & IEMI% 3, AP alYl#k Hx A /Applications/copt71/examples/python , F7E
Ui PRAT W0 T A 4

python 1lp_exl.py

AT, RIS DR 2R A2 HOR A 9 Python #2110,

HHl, coptpy X¥F type hints, coptpy %M IJG, 7E Python IDE H4m SN, < HINRRLESH
A R R R BUE

7.5.2 FRGIRET

R B 3 I 1R AR s B S A0 R T AZ BOR 4% (K Python 452 11, 5 SR O el AR Ran A=K 7.5 B

AN
KA
1.22 + 1.8y + 2.1z
AP
1.5z + 1.2y + 1.82 < 2.6
0.8z + 0.6y +0.92 > 1.2 (7.5)

i
i
=
=

0.1<x<0.6
02<y<15
03<2z<28

PR BOR AR Python 5 SRR S5 0 Hr L3 il A ACAS WL AXHS 7.5 -
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15 7.5: 1p_ex1.py

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

mwmn

The problem to solwe:

Maxzimize:

1.2z + 1.8y + 2.1z

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 <=2z <=2.8

mwmn

import coptpy as cp
from coptpy import COPT

# Create COPT environment

env = cp.Envr()

# Create COPT model

model = env.createModel("lp_ex1")

# Add vartables: z, y, 2z

x = model.addVar(1b=0.1, ub=0.6, name="x")
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(1l.2%x + 1.8xy + 2.1*z, sense=COPT.MAXIMIZE)

# Set parameter

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

# Solve the model
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(£ E0)

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[ ]: " . format (var.index, var.x))

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

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

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

model .write("lp_exl.par")

BN RBA TR T R D IR IHER A 5 0 Hrid 72, EAHR) Python 42 8 F U HITE - & B4 Python

API 5% FH#

S A Python #[]

R ECRAERR N Python 320, FEE LS A Python #2HfE,

import coptpy as cp
from coptpy import COPT

EURIMR

X FAERORAFAESS, IZEORAFAS ZOR & Se KA

d
5
s

# Create COPT enviromment

env = cp.Envr()

96
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ellF e

QUSRI ST JG, HP R E QA R AR AE AR R, AREER.

# Create COPT model

model = env.createModel("lp_ex1")

AINEE

QA B RVFFEN R E L EE RPN RE. B8 ETFTREEE. Al l@ g sn{Ee b

NHRHAERGER, HENEIME.

# Add variables: z, y, 2z

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

RINLYR

IR RIS, B T AR A R SR A

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

ieEBRRE

IINEREMA ARG, HE— PR E R H br e £

# Set objective function

model.setObjective(l.2%x + 1.8y + 2.1%z, sense=COPT.MAXIMIZE)

IRERBRSY

PP AT DAAESR A R BT i R S 4, st EOR AR TR IR #1049 10 £

# Set parameter

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

W R IR 7SR A

# Solve the model

model.solve()

PSR

RAESERMUG, ERRBUBERRARES, FPRENRE] 7R, Wik PR A R EE . #RR R
E R HIREER .

# 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:

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

Ximit

FP AT BORE 24 By SR AR AR CRAF VAR AE R MPS BRI, DL AR B 45 RSO . IR A5 B SR
ot KIS

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

model.write("1lp_ex1l.par")

7.5.3 FR{ECie
FHBRhR A

XTE4%d% 7T COPT python BAH T, WIERABTH B EHhiiAs, BVLEHEIARAR coptpy, )G
I . IHRRAR COPT python £ 7] LA Python [f] site-package [T H % coptpy K E].
XTI B2 R, FRAEF @IS pip M7 T coptpy MIEIE BT .

islE3
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pip uninstall coptpy

HE

pip install --upgrade coptpy

W @ COPT #4223 python setup.py install JEiN%%E coptpy » EZH WP
AT ENE T2

1. B, BN coptpy 3G B, Al pip show coptpy A, frHunT:

Name: coptpy
Version: 7.1.3
Summary: The Python interface of the Cardinal Optimizer
Home-page: www.shanshu.ai
Author: Cardinal Operations, LLC
Author-email: coptsales@shanshu.ai
License: Cardinal Operations, LLC
End User License Agreement
Location: /Users/user/anaconda3/1lib/python3.11/site-packages
Requires:

Required-by:

2. FEMFR %3 L E Location Hik site-packages ) coptpy-*.egg-info il coptpy H .
3. LHGHRAN) coptpy » HEAN COPT By &t Hx EU copt71/1ib/python ) H1, AT

python setup.py install

ZHiERmE

COPT [WZBE APT HAGRAIE o] N E, 76 2 LR R gmFE i 0 SRk A A0 %o 5 m] R s 4 1% . — MRt
TEZANEFE TS COPT M8 Enve 20T UAK . (H2, HRORNELSRE, BRAEH P s aE H &
MAT G H e 28R UL, AR PIANLRRE B T [F — AR, A R ORISR AR A o — R AT
FERAM—NEREE, DR FERE, SRR EHINEED interrupt O FWI{ESMAT, LT
SABET .

Python RY=FERIF

Python BRUAMIF AT T, Wwt2 U, & 0F MBI X7 rTREA . Flan, A HdE =2
{'fruits': ['apple', 'orange'l, 'veggies': ['carrot', 'pea'l}, (HEHIHMZ { veggies':
['carrot', 'pea'l, 'fruits': ['apple', 'orange'l}.

M Python 3.6 JF4fi, Python FUtIINEBSEELIAZ A ¥ 7o Hi50/2 Python 3.7 Je LA, PRHF T BUBT K
NI B IR,

R P EREZ IR TFRER, B EHET Python 3.7 8E AR COPT python . #lil, TMH
FIFE W 2 7E Python 2.7 L1217
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m = Envr().createModel("customized model")
vx = m.addVars(['hello', 'world']l, [0, 1, 2], nameprefix = "X")
# add a constraint for each var in tupledict 'vz'

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

W4, BB BEARPRF RS {R(hello,1), R(hello,0), R(world,1), R(world,0), R(hello,
2), R(world,2)} .

BEalgE#EA quicksum F psdquicksum

COPT ] Python & HSZHF EMMAIELME . M ERIE A XM FLEM ZRREN, @A
quicksum() REVEFRIXANS G X FLAEMAERIEN, BN psdquicksum() RATEREAX R
AR ARAL 7 2k IR A, PE B N S g AT AE IR e E IR 2 .

FHRBUHTHE S IRME

COPT ¥ Python £ RALAH R EL, SCRFH 7 5 OB A AT L = 48, s
o WMERIM—HLESNZH: Model.addVars()/Model.addConstrs() ;

o MEBHTEABAIF ) RE Model.setCoeffs() CIE: HBENTEMAEN T ANEeES
HED;
o HEBNTERLKKILFR: Model.setNames() »
ES % Python API % F#: Model £ B RELH

7.6 AMPL [0

AMPL J& — B fER A KA 28 00 I B AR BN BE 5, S 2 ML SR e, St 7+
BB O ST RIEE, A& ZRENACEARE PR, TEW MEER AMPL? o N T T ER FAE
AMPL RS P A ECR A, FRATIRMGE T AMPL #:10 coptampl K T H (fiF COPT %4t
\bin H3K ), HHTSCRERAELAERR o] @ — IOl el @, — ok 24 SRR 1) RN VR 5 4 A5 ) . —
ok, mrRLE T 77 M coptampl AT KM

coptampl stub -AMPL

H stub.nl & AMPL & I .ol #% 2 0l AR ROR SO, T LUBIE @74 'ampl -obstub' B(# 'ampl
-ogstub' A, FEKRMETEMSG, coptampl #&5 K5 AN F| AMPL jE X .sol # ) stub.sol XfF
i, JFHT AMPL WEEERM 54 R0, LREFEHR AMPL B35, MHXHEHGSWT:

ampl: option solver coptampl;

ampl: solve;
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7.6.1 508

M HE AMPL 38855 N coptampl 2, T IEMIZ3 SACE AMPL MMEORME, HEES% 40
T i 2K 2 o BT P CNIR A #HAE R ST A & LU R O IEFIRCE AMPL A2 HOR AR -

Windows

%t F Windows R4t, H R ER SRR T R coptampl . exe MBISHEFEE copt.dll FT{EMISCHE H AN
B PEE REIALE PATH 1, B AL T AT R AR A A AH B AR R .

FEAT AT B R AN A A I 2 AT s B A B AT LR ER

coptampl -v

Fr B A, UK AR bR A 2R R AE B
AMPL/x-COPT Optimizer [7.1.1] (windows-x86), driver(20220526), MP(20220526)

A2 AR, EFae s E.

Linux

T Linux &4, R ER R T E coptampl FT{ERISCIF H R IINE B4 & $PATH 1, W ah&HE
$2PE 1ibcopt.so FTTEMMERIZUNIN A 5548 & $LD_LIBRARY_PATH .

ol £ Linux 2355 FromA T b a4 I =2 Al B0 B A ST & LR EK .

coptampl -v

A VCE IR, KA BR A SR N E B
AMPL/x-COPT Optimizer [7.1.1] (linux-x86), driver(20220526), MP(20220526)

AR, EF A S E .

MacOS

T MacOS #1E R4, HPHEERMTE coptampl FrfERI M H R INE AT & $PATH F, ¥
BIASEEHEFE 1ibcopt . dylib FTTERIBE RN A5 48 5 $DYLD_LIBRARY_PATH H1,

[FIFEH, £ MacOS Zum P A\ T ik fy &40 & 2 il B B2 S AT LR 20K

coptampl -v

PR E A, UK AR BE AR 2R S
AMPL/x-COPT Optimizer [7.1.1] (macos-x86), driver(20220526), MP(20220526)

PR, A EE s E.
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7.6.2 RFSHSIRMOE

coptampl $tft | —LURARSE o vEH - H g SCRAT . P AT LLEIE % E copt_options FREiAL HEL
F1{E AMPL Hiliid option M4 K4 coptampl ISRAEZSE, JFrlLhlid Nk a2 &F B i S F A

HSH:

coptampl -=

M

XF T HTARAS ) coptampl KM T H, STHRFIIRMESH S X & 7.1:

& 7.1: coptampl RESEL

SHAWR SHANX
barhomogeneous | A& 734 FH 55k B XHE 7712
bariterlimit P R ARE PR |
barthreads P RS I AR 2
basis 5 s B RS
bestbound IR ERE TR EREE
conflictanalysis A R
crossoverthreads | crossover 1 ] K2R FEL
cutlevel A THI A Rl
divingheurlevel diving J& & AU 9
dualize FE AL T I SR o AR 2
dualperturb T VXS H bR R AT SN
dualprice XS ALK Pricing B%
dualtol X AB AR R AT AT 1 25 22
feastol e, LIRUE R TAT A
heurlevel Ja RAEIE R
iisfind RO RA AT IS JFik ml 45 R
iismethod RE T IS 17575
inttol A BB AS 7
logging R R R i H &
logfile EFSats
exportfile S A
Ipmethod SRR AR i) LAY B3
matrixtol A0 N B ) R A 2
mipstart Je 8 B B Ak i
miptasks MIP K fig i B 4T 2554
nodecutrounds PR Z T R A Y T )
nodelimit AR SR AR 75 A A PR
objno H AR R 1) 75
count 2 1 H R 2 R E
stub it 45 SRS AT
presolve TR AR 1) 5 S

SN
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R71-&E®
relgap MR 1) B AR X 25 2
absgap BHFNRI ) B L4 ) 25 2
return_ mipgap T 7 IR [ SO K e 0 468 0 B G 25 22
rootcutlevel R A A R T ) i

rootcutrounds R 55 A s - T R
roundingheurlevel | rounding Ja & 3\ B 58 F

scaling T 15 TE SR AU T REAR A 3 O R I SR 3
simplexthreads AR B A T LA FH I 2R FE 2R

SOS AEIRA ' sosno' Fl '.ref' JF4

5082 RN 7 B METUE A SOS2 £ R

strongbranching strong branching [1]5% 5
submipheurlevel BT MIP )8 2 E k5

threads e SR g Al FH ) B2 R 8
timelimit RIS SR i 1 B [ B o
treecutlevel PR AR R T 1T ) 5
wantsol AR . sol" A

HHPSHECOPT 2308 & B ER LSS VEAM LR .

AMPL HF|H G SAAAESE BT E B SMER, HRHESCI—Ly B IIEE, W SOS LK.
HHl, coptampl XHFHIEZEREIL & 7.2 ¢

+ 7.2: coptampl J5%
BE# ax
absmipgap | BEHMRI B LN 5 %=
bestbound | EEHUMRI K AF 45 AN Sy 1) T 57

iis B AR TIS IRES

nsol o L e A ) 2

ref 87 SOS 2y AL B AL E
relmipgap | FHON K& TN 252

s0s e AMPL AERH) SOS 2y
S0SNO feE SOS ZyHzsil

sosref i AMPL A %) SOS 29K A AR & AL EE
sstatus B LR MRISR AR G RS (R B

KFWMATE AMPL FFF )8 SOS ZIRRAY BINGE, VI AMPL BMMEERL: Wiff7/E AMPL i ]
SOS 41

RIRTEIRE, coptampl £ FEHH SRR B MR AME . i Tk dr & Eorik [l -

ampl: display solve_result_num;

WIRARAG BN SE R 8H R AR, coptampl ¥KHE & 7.3 IREIHEER(ELS AMPL, W TFimws:
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#* 7.3: coptampl IR [Fl{H

BEME | &X
0 AR fi#
200 AU TT AT

300 T TGSt
301 TR TE fift B8 TE T
600 Pk

7.6.3 {EAZA!

AATRIEIE AN E A EG) “Diet A7 KR AMPL . %08 H 2345 € B2 I EC LA
WA FRRAE FRTTRTE R, L AMPL 55 Tt

B CAF SRR S e M (E B 38 7.4 R

x® 7.4: UMK

'Y | &
BEEF | 3.19
CHK | 2.59
FISH | 2.29
HAM | 2.89
MCH | 1.89
MTL | 1.99
SPG | 1.99
TUR | 2.49

TRV R ILRATE IR LR S B TR R R E SRS BRI K 7.5 k.

® 1.5 BYEFRITGERAM (RAL: %)
A C Bl | 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

P AR R H AR R 2 2 7 T HEE SRR EN R, HIrdi

pa
il
>

ay o
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i bpnd, iR AR 7.6 PFos:

ICIN(H
Z cost; - buy;
jeJ
AP (7.6)
n_min; < Z amt; ;- buy; <n_max; Vi€l

jeJ

fomin; <buy; < f_max; VjeJ

Zm B AMPL 7% diet.mod W, fUAY 7.6 -

AREG 7.6: diet.mod

# The code 1is 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} > O;
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;

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[j]l <= n_max[i];

KARPT TR EE diet.dat W AU 7.7 -

A 7.7: diet.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
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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 Bl 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 256 50 25 15
TUR 60 20 15 10 ;

>

#E AMPL i coptampl HHATRAE, WITEZEAN AMPL &2 H A fEHIAN Nibar4:

ampl: model diet.mod;

ampl: dat

a diet.dat;

ampl: option solver coptampl;

ampl: option copt_options 'logging 1';

ampl: sol

ve;

coptampl POR SRR TE R, FEE B AR sk H & R4 FORESME B

x-COPT 5.0.1: optimal solution; objective 88.2

1 simplex iteratiomns

MRS, coptampl $RE 1 B M RALAE, By 88.2 AL, AT RARE— b o [ AR
IECIERERSY:
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ampl: display Buy;

R T (S
Buy [*] :=

BEEF 0

CHK 0

FISH 0

HAM 0

MCH 46.6667

MTL 0

SPG 0

TUR 0

SIRTRTHN, MWSLY) 46.667 NI EY) MCH B, fedidb, N 88.2 N,

7.7 Pyomo ¥

Pyomo 2% T Python gwfeiE 5 MR EETE S, ER4t 7 FEENmaExoige, Fowir2uia
N F AR = 0 SR S F r) A, SSRGS P el LA R WEAE [ Pyomo? THERE 2 ERE . REANA
T WHTAE Pyomo N5 A FAZHUOR 45

7.7.1 ZEEiHEE

7E Pyomo M35 N HAAZBCKR AR AT R 2 8, AP FEIEM 2 5 E Pyomo MAZEUKRELS . Pyomo
HHI > FF Python 2.7 1 3.6-3.10 hitAs, H /AL Anaconda KATHR BE# Python B 7 KATHR N#IF
24 Python. FRATHEEF F%%% Anaconda BATHR, BENEXT Python #rF8 H B INA L5 4518 .

{6 conda &3&

FATHELE LS T Anaconda KATHR Python FIH FEHE B K conda 1T H %% Pyomo, 7E Windows
2478 Linux f1 MacOS b2 $UT T ik dr 4RI AT

conda install -c conda-forge pyomo

Pyomo tAERL | —LEF LS =77 Python B4 EILARMAH R IIRE, ATiHRL 40T iy & HEAT 223

conda install -c conda-forge pyomo.extras
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&M pip T3

H P LU AR HER pip TE %% Pyomo, 7 Windows 44783 Linux 1 MacOS 255 -
T PR 2 EA

pip install pyomo

WA P AE 2% Pyomo i FEFPIEE] TR WA, A PAEY Wi %% Pyomo PA T MREZER. RT %%
S5WEALBCKRRE, BHPEE T fT e 24 LM S =T T IEgnbiE.
7.7.2 (EATHI

PN RIFAMPL 4 0 4 F 5 0] E5 PR f 67 R A B TE Pyomo i FIAZHOR iR 53247
ALK W R AP AR T EVELERY) Pyomo MM, FTRAZ Pyomo H 5 I #4753

HhSRIRE

Pyomo T E Mt 1 P A5 20k He SO 0 2 A il SR AL AT R AR, AR 0K A 4R A P il AR SR A L3 )
AR5 2

{FH Pyomo *f bt i) @ kAT @51 5 SR AR R0 pydiet_abstract.py WI'R, VWL ACHY 7.8

fXh% 7.8: pydiet_abstract.py

# The code s adopted from:

#

# https://github.com/Pyomo/pyomo/blob/master/examples/pyomo/amplbook2/diet. py
#

# with some modification by developer of the Cardinal Optimizer

from pyomo.core import *

model = AbstractModel()

model.NUTR
model . FOOD

Set ()
Set ()

model.cost = Param(model.F00D, within=NonNegativeReals)

model.f_min = Param(model.F00D, 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.FOOD, within=NonNegativeReals)

def Buy_bounds(model, i):
return (model.f _min[i], model.f_max[i])

model.Buy = Var(model.FOOD, bounds=Buy_bounds)

GEFH)
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(£ E0)

def Objective_rule(model):
return sum_product (model.cost, model.Buy)

model.totalcost = Objective(rule=Objective_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)

% )RR B0 SO pydiet_abstract.dat WL RIS 7.9 :

15 7.9: 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 :
set FOOD :

A B1 B2 C ;
BEEF CHK FISH HAM MCH MTL SPG TUR ;

param: cost f_min f_max :=
BEEF .19 0 100
CHK .59 100
FISH .29 100
HAM .89 100
MCH .89 100
MTL .99 100
SPG .99 100
TUR .49 100 ;

N = =, R, NN N W
O O O O O O o

param: n_min n_max :=
A 700 10000
¢ 700 10000
B1 700 10000
B2 700 10000 ;

param amt (tr):

A C Bl B2 :=
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(£ E0)

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 25 650 25 15
TUR 60 20 15 10 ;

BT Windows B4 4TEE Linux A1 Mac B2 s i N T id a4 B o] sS2E7E Pyomo "l FAZHR
fife A5 AT KA -

pyomo solve --solver=coptampl pydiet_abstract.py pydiet_abstract.dat

REIEFEF, Pyomo £E5F %t i M5 R -

0.00] Setting up Pyomo environment

0.00] Applying Pyomo preprocessing actions
0.00] Creating model

0.01] Applying solver

L T e T s I e T |

0.05] Processing results
Number of solutioms: 1
Solution Information
Gap: None
Status: optimal
Function Value: 88.19999999999999
Solver results file: results.yml
[ 0.05] Applying Pyomo postprocessing actions
[ 0.05] Pyomo Finished

RIFTEE, Pyomo 5 RAFEE KA BIUIF results.yml -

#
# = Solver Results =
#

B oo
# Problem Information

B oo
Problem:

- Lower bound: -inf
Upper bound: inf
Number of objectives: 1
Number of constraints: 4
Number of variables: 8
Sense: unknown

# —_ —— -

# Solver Information
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(£ E0)

# —_ —_ —_ —_

Solver:
- Status: ok
Message: COPT-AMPL\x3a optimal solution; objective 88.2, iterations 1
Termination condition: optimal
Id: 0
Error rc: 0
Time: 0.03171110153198242
# —— —_— —-—

# Solution Information

# p— —_ —_

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

DTG, BRI E] T B ARMRLIy 88.2 DAL, U I SE4 46.67 DALY MCH.

Azien

i T Hh AT AT A, Pyomo M ST RFH GBI T 5, AR oK A 43 4 FH H OB RGBS ) R
HEAT IR A

AR UAE A "Direct" Ml "Persistent" #1117 st 47 KMk 1% 57 MBS LR 211 Pyomo fi
A copt_pyomo.py, AL T LA "1ib/pyomo" T3 AFIE. 8 %M 7 B copt_pyomo. py

SO SR AR Python R RIMER H T, B O IEMIZSE TN Python MUAS IR ECR i##s Python
B,

£ Pyomo B RAEAIIRILIS pydiet_concrete.py W 8% 7.10:

AR5 7.10: pydiet_concrete.py

# The code s adopted from:
#

# https://githudb.com/Pyomo/pyomo/blob/master/examples/pyomo/amplbook2/diet. py
#

# with some modification by developer of the Cardinal Optimizer
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(# E30)
from __future__ import print_function, division
import pyomo.environ as pyo
import pyomo.opt as pyopt
from copt_pyomo import *
# Nutrition set
NUTR = ["All, IICH’ IIB1||’ I|B2l|]
# Food set
FDOD = [IIBEEFII . ||CHK|I , IIFISH” , IIHAMII , |IMCHI| , I|MTLII , n SPGH s ||TUR||]
# 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, "B1": 10, "B2": 15},
"CHK" . {"A": 8, nen. o "Bq". 20’ ngon . 20}’
"FISH": {"A": 8, "C": 10, "B1": 15, "B2": 10},
"HAM": {"A": 40, "C": 40, "B1": 35, "B2": 10},
"MCH": {"A": 15, "C": 35, "B1": 15, "B2": 15}
"MTL": {"A": 70, "C": 30, "B1": 15, "B2": 15},
"SPG": {"A": 25, "C": 50, "B1": 25, "B2": 15},
"TUR": {"A": 60, "C": 20, "B1": 15, "B2": 10}}
# The "diet problem" using ConcreteModel
model = pyo.ConcreteModel ()
model.NUTR = pyo.Set(initialize=NUTR)
model .FOOD = pyo.Set(initialize=F00OD)
model.cost = pyo.Param(model.FOOD, initialize=cost)
def amt_rule(model, i, j):
return amt[i] [j]
model.amt = pyo.Param(model.FOOD, model.NUTR, initialize=amt_rule)
model.f_min = pyo.Param(model.FO0OD, 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[il])
model.buy = pyo.Var(model.FOOD, bounds=Buy_bounds)
(BT W)

112

Chapter 7. COPT BEAIT]




54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

86

87

88

89

90

91

92

93

94

95

96

97

98

99

ZEKkmRERPF, RF 7.1.4

(# L£70)
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.FO0OD:
expr = expr + model.amt[i, j] * model.buyl[il
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' solwer to solve the problem
# solver = pyopt.SolverFactory('copt_persistent')
# solver.set_instance(model)
results = solver.solve(model, tee=True)
# Check result
pI‘iIlt ( " u)
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 ( " u)
print("Optimal objective value:")
print(" totalcost: {0:6f}".format(pyo.value(model.totalcost)))
print ( n ||)
print("Variables solution:")
for i in FOOD:
print (" buyl[{0:4s}] = {1:9.67} (rc: {2:9.6fF)" . format(i, \
pyo.value(model.buy[il), \
model.rc[model.buy[i]]))
(BT W)
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print("")
print ("Constraint solution:")
for i in NUTR:
print(" diet[ 1 = (dual: )" . format (i, \
model.slack[model.Diet[i]], \
model .dual [model.Diet[i]]))

SRJG, 1F Windows 24T Linux il MacOS L3R R AT T ik ay 2 3H47 R«

python pydiet_concrete.py

SRAFTERRG  BfFeAa A0 Y

Optimal solution found
Objective:
totalcost: 88.200000

Variables:
buy [BEEF] = 0.000000
buy[CHK ] = 0.000000
buy [FISH] = 0.000000
buy [HAM ] = 0.000000
buy[MCH ] = 46.666667
buy [MTL ] = 0.000000
buy[SPG ] = 0.000000
buy [TUR ] = 0.000000

iR BN, BEORMASIES T RICML 88.2 NHLAL, BN RN MW SELL) 46.67 ALK EY) MCH.

7.8 PuLP 0

PuLP 2% T Python i f2if & KITEIAC IR 5, L2 T 00 A2 MR ] R BEAT R . AN F
T ITAE PulP i FIAZBOR 45 -

7.8.1 Z&HAB
€ PuLP AR MCR ST SRR BT, R B3 23 5 E PuLP A SRS . PuLP H Al

SZFE Python 2.7 X2 J5H] Python iiAS. A AT BAM Anaconda K 1ThR 8i3 Python B 5 KATHR T
2% Pythono FATHEIREH %% Anaconda KATHR, RINEXT Python BirF 4 HE N A L5 7#.
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{6 conda &3&

PAHEFF L 2% T Anaconda KATHR Python I F '€ A7 conda TR %% PulP, £ Windows [
A ATEE Linux A1 MacOS A& 4T T ik a2 BT

conda install -c conda-forge pulp

&/ pip &5

AP U PR pip L E %% PuLP, & Windows R 2 1T7E8(# Linux 1 MacOS &5t
TRk 2 EIA

pip install pulp

feE PuLP 0

PuLP HHhRA V2.8.0 UL FIRASHEBMA COPT. M/ FHitnr 2 i B IT 2 BCR s G, .

from pulp import *

7 PuLP ¥, 85 solver = COPT() , BIw]ifFAZEURMASIHFITRM:

solver = COPT()

result = prob.solve(solver)

FE:
1. J#id solver = COPT() XAJ7AAE PulP Hif] COPT, {K#fiT COPT [ Python #21, %
%3 coptpy s
2. Bt HEE: solver = COPT_DLL(), solver = COPT_CMD() tHHu[ LA COPT #473RAE, KT
COPT H)#%3441,,

7.8.2 TNEENR

HHORARER ) PulP $% D50t 1 dar AT I A EER A A2, 2504 s .
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wmSTEALN

PulP % 1 247 A5 Ui b B A2 BOR R 8 102 B 247 TR copt_cmd #EATRME, %77
AT PulP AR M) MPS A, iGN S s E, Bl TG <. R
JJE, HEE RS IR A R, WE S A B A A% ] PulP .

A7 7 A L T St Python 2§ COPT_CMD, FH /™ AJ 76 61 & S e G Nt 15 B 2 504 i) R i
HArE B3R T LTS5

+ keepFiles
RIS O B AR B I I SCfR . BRAMESA 0, RIANGR B I SCAF
« mip
IR I T SRR AR HON IR . BRINMEN True, BRI SCHRERAGEEINRI .
. msg
ZIETE R GERFTH A EEE . BOMEA True, HHTEIHEREE.
+ mip_start
I T ) A B ORI VT AR RS B . BRIMECA False, BN FHWIUAMRE K.
+ logfile
ZIETHRE KRS H & BRUMEN None, BIAAERCRMS H .
« params

ZIETLL key=value AR ENWSEL. WM EH >4 TWESE HASHFRILESE

SEERARE

PuLP £ 1 f2h 2 B 5 SAE S A2 BOR M 48 A S AT SR, 1207 UM R 3REC PuLP A2
TR S I U HAR . (42 1 R UM BAR R B HOR gD, S P RN SR E, AT IR g R
fsE R e, IR B O R EGRBORARET IR, TRUELZS AR 10 A2 A2 R 4% [B] PulLP.

A FEA 7 AR G T 344 Python 28 COPT_DLL, F /™ Al 751 & 2R 1K 5%t G 1 B S Hda il SR AL 72
H AT E 254 7 LU 24

* mip
A TP 1) 75 ST RESR AR MO RS . BRIEN True, B SZRESRAFEEHNL .
. msg
ZIETE R GERATIHEEE . BOMEA True, RHTEIHEREE.
+ mip_start
I T ) A B ORI VT AB RS B . BRIMECA False, BN FHWILAMRE ..
+ logfile
ZIETUE RS H A BRAMEY None, BIAApsRfif#: H &
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+ params
ZIEILL key=value TR ENASEL. WM EF >4 B HREE H SRS
BeAk, ESRHE T AN Rk
+ setParam(self, name, val)
WERAKIESEL
+ getParam(self, name)
SRR RS2
o getAttr(self, name)
SRR R A5 R
o write(self, filename)

i MPS/LP A RS, COPT IR AOCHF . G RO ZEMESCE . WG S A 24
BEE A

7.9 CVXPY 0

CVXPY & —F#T Python FfSiE = MOFFENMRAL M SRS T B . & RVEF 2 LA RIS 7 Rk
BRI MR, 477 E A k. AEAE T Wl CVXPY i I EOR .

7.9.1 Z&HIB

16 CVXPY P FIAS KR iR B AT SRR B, P B B IR 238 ST B CVXPY MIASHOR RS . CVXPY

H AT SCRF Python 3.7 X2 J5 ) Python fiiA<. HI/ AT LM Anaconda & ATHR B0 Python 7 KATHR T
HH 2B Python. FRAIHERH %% Anaconda RATHL, BIATXT Python #rFd H A LT 5 5 {# .

{6 conda &3&

P ZHE T Anaconda KATHR Python FIH M E A1 conda TR %4 CVXPY, £ Windows
Far 2 4ATE#E Linux F1 MacOS b f2m sh AT T ik 4RI T

conda install -c conda-forge cvxpy

{EHM pip &3

Pl PUEE AR R pip TR %3 CVXPY, 7 Windows A 4TEi# Linux 1 MacOS %5
PAT T iR & RITT:

pip install cvxpy
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fie&® CVXPY O

CVXPY V1.3 KULFMRASZHEBHAH COPT. M FIRT 2 i B IR MASE, 5.

import cvxpy as cp

£ CVXPY PRI solve W, FEESE solver="COPT" {# FAZHK A5 31T SR M

prob.solve(solver="COPT")

7.9.2 ThEEN4E

PR H CVXPY #: O SRR A (LP) . JBESEBHINR b B (MIP) . 5 # R 1a) &t
(SDP). "y MR A (convex QP). FMERLEIH @ (SOCP). JRAHEU™ — MR (convex
MIQP) FIyR&HFE ekl @ (MISOCP), #HEISHH:

e verbose
CVXPY &4, #HESmEREMkmHE, BN False, MIAEIRKMHE.
e params

ZIETLL key=value A BENMSE . HH I EF 4 BIWEF H SRS
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COPT 17 =FhRB M &
1. HIRM R, At Tr i, LREA4E,
2. FIREMSRALE R, ot APT sBuR Mg, 3. MRMESS,
3. FORMGALSKARRERR K, L[] 30 o 2P s o 2 A

8.1 lRA(ER

+ VERSION_MAJOR
A RIRA S

« VERSION_MINOR
BAFNRAS

« VERSION_TECHNICAL

BAHE R A S

8.2 fliitr s

FEAFRRNIT T, T ERER M B AR Juit, AR 7 PIRRLAL T 1 5 2
o MAXIMIZE
B RAL B bR R 2
o MINIMIZE
f /M H B e 5L

M AR, AT B E . A, COPT 4R UM R4, @id$EE S % sense MIMH, ik
M Fahi BT A EAF g fEs 1 iR Ecn & 8.1 Fios:
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* 8.1: WE HARR B 5 7] 1 R 2L

RO EREL

C COPT_SetObjSense
C++ Model: :SetObjSense ()
C# Model .SetObjSense ()
Java Model.setObjSense ()
Python Model.setObjSense ()

AR ARG LT R SRR T USRS A, FEESE SRS AP £
%Pt

8.3 TWBRMFKENX

Fin &
f£ COPT ', FA M — MRKIERIETILFIIEDL . XA U AR

o INFINITY

RETELFHIERIERNE (1e30)

REX
f£ COPT 1, FAMEA 75— MRKKEREEAE AR E LI B, FIHEMESCHE (nst” ) 40
MR IR B XA DUH B it

« UNDEFINED

ARFRHE K 5 SLIER I (1e40)

8.4 LYsRERY

TEMRAL SR B I 5, AT LA ( sense ) KE L — AN, WAIHAA
o LESS_EQUAL
e g(z) < b LR
e GREATER_EQUAL
AR g(z) > b FIZIR
o EQUAL
Fan g(z) = b MZIR
o FREE
PRUL AP NIE Uy

e RANGE

120 Chapter 8. —RREH



ZEKkmRERPF, RF 7.1.4

RN LRI, T < g(z) < u 2R
SEE: COPT R ILIEADR G LM, (AR, JRATHEE BB b Rk e Sk

ARG N RERESAR R, R R B R . COPT SRR RE AT =
ETiEH
« CONTINUQUS
 BINARY

Tt (0-1 AR

fem

o INTEGER

BH AR

8.6 SOS £ych3Eny

SOS Z13R (Special Ordered Set) & —JS[R i —HA BEIEFIFFEL K. BHEl, COPT ZEFHHf SOS 4
e

o SOS_TYPE1
SOS1 #13H
ZRBARPIREN AR EEZH AR THREAEEE
o SOS_TYPE2
SOS2 #13H
SRR E R AR E R ENN LB ICEEEME, HBARRE MR RN ERAH R
AE: SOS AR R HOELL AR, Tt E BN,

8.7 ZnELusRIcEY

TBrHEL ARG IR IRZI R, COPT SCHRFPIAT N HEZR

n—1
xo > Zﬂcf,xo > 0} (8.1)
\ i=1

n—1
2xor1 > Z x?,xo >0,21 > 0} (8.2)

=2

e CONE_QUAD : b B

Qn:{xew

o CONE_RQUAD : Jight [t

Qf{xER”
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8.8 IB&NELIRIcRY

COPT SCHEPFRHEEHEL

o EXPCONE_PRIMAL : JRUATE X4

Cl(Sl) =51US,

t
3 r
S1 = s| eR |s>0,tzsexp(;) ,
T (8.3)
t
Sy = s|€ER?|s=0,t>0,7r<0
r

o EXPCONE_DUAL : X {HE+8%4fE

01(51) = Sl U SQ

S1

Il
®

€R3|T<O,t2—rexp(;—1) :
T (8.4)

Sy ER}|r=0,t>0,5>0

Il
®

8.9 BIRE

HF— A 0 AR m MARIORABIE, SR, m MR SRS m MARERE .
P50+ m MR

AL SRR BN | " 28 n MR E AT HEAR by HEFISN m MERIR . X
m S R B, T4 n BRI SRR, B NRIELR, DL
M, BATLAFIAE R IERADR RIS, COPT s it/ SR A U I IS X 8.2 B

F 8.2 FRARAHRD N R HUE f HA X
ERSHS & BaX
BASIS_LOWER A, BUE FUAR
BASIS_BASIC A
BASIS_UPPER s, HUE Bt
BASIS_SUPERBASIC A, HEEIE LR
BASIS_FIXED AR, EEEEE—maR (EFaFHEE

ARlwiNn|—|o
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8.10 R

PEAG o] R SRARARS R AIRES . BRBLRRAS I BEIUE I % 8.3 -

R 8.3 RREN KA X

RIS aX

UNSTARTED vy AT 43 3K i

OPTIMAL HE 7w

INFEASIBLE TR o )

UNBOUNDED H b s BHEAA T 171 A 1 57
INF_OR_UNB TR o i 5l H A ek BE DAL T R B 3 57
NUMERICAL B S CE EACIEREP O

NODELIMIT FE 5 R 1) 155 R/iT AR G 58 K il
TIMEQUT E I (1] PR 1) 1 15 11T A B 78 K fif
UNFINISHED RARZE . HZH TRE RS, SRAEZTCIES AR
IMPRECISE SR Al 4l RANE

INTERRUPTED i Paliiis

FE

o TE Java API il C# API HE &P, KTMIRSHE HE XIE Status ZEH;

o 7E Python API H, fRIRAE XIE COPT H— M EiZsh, @il "COPT. " AiZiEk Model.status

ZIEE

o MHIJEME "LpStatus" W DASRHUAMERMRIFOIRES, @IS "MipStatus" AT LAZRHUEHARI MR

==

N o

o iid Callback {55 "NodeStatus" W LAFKI YA mi LP A4 5t i) @ SR AROIRAS . B2 NODELIMIT,

UNSTARTED, INF_OR_UNB , HAtht3 3 nl GEHUA .

8.11 [OliFEREIRIAMAR I

CBCONTEXT_INCUMBENT

PEN AT e PO AT AT AR S kA 8 B
CBCONTEXT_MIPRELAX

MIRE] MIP ZEMEAR SR, fish A (7] R %
CBCONTEXT_MIPSOL

ME] MIP FIATRER, i 1] R %
CBCONTEXT_MIPNODE

ALBRTE R MIP 5 5 SRARL AR 5t ) B 56 B, i 2 1] 38 bR 2

8.10. MBS
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8.12 ZEFiRficBES

XA AR IR 55 2% 0% /7 v, P AT DU A% D R B0 B R P IniC B S8, TR E S
LICEE

CLIENT_CLUSTER
AEAR S5 A5 A TP Hudik
CLIENT_FLOATING

ARRIRSS S TP Hihk.
CLIENT_PASSWORD

TR 55 4% ) B R o
CLIENT_PORT

A W 5% 5 AT 3 1

CLIENT_WAITTIME

P S AR A AR I IR

==
/I =N

KRR PR ES L (CGFEY EnveConfig BEATIRE .

8.13 iBIAIEEHAXKIRE

ERE I gmAE R O, U5 5 B0 7 s 5], £ C IS EOFHBAMEZIners "copT_" B
COPT_MAXIMIZE ). HAKIESH K MmMIEIES API 2% T % N 25 5355 49 -

o« CH: CAPI 5% FH: #EFH
o Ct+ M O+t APISHFM: HEFH

o CH#¥EM: C# API 5% FH: —RERFT
o Java BELl: Java API 5% F#: —As s

e Python ¥2M: Python API 5% FH#: —fwHEH
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F9OEF BMH

JE PSR AR AR A ORISR AR 4 SRAH R PSR R 1 . AT AR A S HOR IS COPT R 4L1 @ k%
ORI 3o TR ERI BT -

o RARLERANK B

o BMEIRIRT X

9.1 {RACIEBUHAXEE

DA TR OC a8 1k S (AR R g Fl AN 83 (A OG5
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® 9.1 AR R k2

BHER E3ic) BHEaX

Cols B EM T (RESERESD MY
PSDCols BHUR M e AR B AN

Rows B EM 2R (REEREAT) ML
Elems YU REGEFEPAEE TR
QFElems BREM TR BARRR AP AR I E
PSDElems RN H A R E 2 E T4
SymMats B R 1 HBE IR e f TR I PR 2

Bins BHR M kAR E (B KA
Ints BRI BHAGE () WA

Soss BREM SOS 2R B4

Cones RN T HELT R AL

FxpCones BREM TREHEL R4

QConstrs B EN ZIRATRIIAN L

PSDConstrs BB e 8 LR

LMIConstrs B LMI 2954~ 4

Indicators RN Indicator £/
ObjSense BREM A T7 18]

ObjConst TF s AR H A BRI E o
HasQObj RN TR A6 B IR0 H b R AR
HasPSDObj B EN A ) H A B R 156 B 2 8 T
IsMIP YU Y J2 153 B RO R A Y

AR : Double IX™1a] A HERA B N2 DU FEEE 8. RIS AR SON T, RN R

e Cols

BRE .

i (RETEESD K%

PSDCols
TR,
PRI
Rows

BRE .

2R (REOEREAT) B4

Elems
BHRE.
REGEFERAER TR A2

QElems
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BHEE.

TR EARR B AEE RN
PSDElems

BHEE.

b bR B s E A S
SymMats

BHEE.

TR o 0 FR R B ) A4
Bins

BHEE.

TR (B BN
Ints

R

BHAE D A
Soss

BHEE.

SOS 2K ML
Cones

BHEE.

T HEL RN
ExpCones

BHURM.

TRECHEL RN
QConstrs

BHUR M.

TR
PSDConstrs

BHURME .

g AR
LMIConstrs

BHUR M.

LMI (Linear Matrix Inequalities, Z&PEFEMEAZERD LIRS

9.1.
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+ Indicators
BHURE
Indicator £
+ ObjSense
BHURE
oA 751 o
+ ObjConst
BB
ERERAG S &I T
+ HasQObj

BRE .

+ HasPSDObj

BRE .

TR AR A bR R T B 2 RE T
o ISMIP

BRE .

R 5 N BRI

9.2 KREFEREXBIE

SRR A5 A IR P SR (AR SR A 45 SR AL AT 3 R 545 2
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R 9.2 RMFLIRMKEIEL W

BHER et BHEaX
LpStatus BHEN LRI SR AR
MipStatus BHUR M BHORRIRARES -
Simplexlter BHEM AL IEAIE A EL
Barrierlter B R W REIE G EL
NodeCnt BAREM 93 3CE SRR R
PoolSols BB fif it R AR A
TuneResults BREM SRS R IEH .
HasLpSol BHEN AT 15 AT DA A e R 0 A
HasBasis YR T 153 AT DABE fE 2 1t R0 K] ) ik
HasDualFarkas BAEM M EAE RN 1] BTG AT AT R, 2 A5 IR [BIHE Farkas (H Y 0045
DI PR
HasPrimalRay BHEN MZEMERR P EUTE S, IR B 3o 2 (YRS 4 .
HasMipSol YR TR ATAE RS
11SCols BHR AR TIS HAR BN %
ITISRows B Tk AR IS MIZIRAEH .
1ISSOSs A AR TIS (¥ SOS LR IK%H
1ISIndicators BHEN ZH % 1IS #) Indicator ZIWAIELH -
HasIIS BB RETAFAE TIS.
HasFeasRelazSol BHEN R BARAE AT RS it &5
IsMinIIS Bk TR TIS 2 E RN
LpObjval TFREUENE | SR B AR R EE .
BestObj TFERBURNE | RO SR AR S R B B H A R UM
BestBnd FREURTE | REBONRI R MRS AR B b T A
BestGap T RAURYE | BN SRR 4 A B I AR R 2 22
FeasRelaxObj FaEEEM | AT TR SR
Solving Time FREURYE | RGP E R TE CBPD.
e LpStatus
BHUm M.

LRI SR IR o

AEE: WAH —MERTT: RS
« MipStatus

R

BRIRRIRIRES o

AHEE: #HAF —MEHFET: RA
« SimplexIter

BRE M.
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L AP SES AR
BarrierIter

BHURE

RISRPSESAVITEIS V@
NodeCnt

BHURE

73 38 FHE R KT AL
PoolSols

BHURE

firits B AR O H
TuneResults

RHEE.

SHRILEE REH
HasLpSol

RHEE.

TS AT LSRR AR B A
HasBasis

HHEME.

775 AT AR SRR R 3
HasDualFarkas

BREE

LANERU RS AT AT R, A2 IR B Farkas (A (OO AR 200

HasPrimalRay

BREE.

LA R i BETE A, R IR A T (SR 2D

HasMipSol
RHEME.
TR U .
IISCols
RHEE
R IIS ARSI .

IISRows
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AR

R 1IS LR INEH
IISS0Ss

AR

R IS 1) SOS 2RI H »
IISIndicators

RN

Y% IS [ Indicator 2% H .
HasIIS

BHRNE.

FETAFAE TIS,
HasFeasRelaxSol

RN

RBEAFAE TR TS5
IsMinIIS

RN

THEH IIS 2 AR/
LpObjval

R

ZRAERRI H b R B
BestObj

T R BE T

BRI R e 285 AR 5 1 H b e B

BestBnd
TR
BRI SR AR 285 RN B AP HO R

BestGap
PR
BELORI SR AR 225 RO B I RO ARI K 5 22

FeasRelaxObj
PR
A ATALRA B .

9.2.

RBERBAXRENE
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e SolvingTime
AU

SRARPTAE I 1] (2D

9.3 BHIRENG

FERF RO, SREUB MR T H 25, BiAiES%.
o CEM: CAPI 3. HRWERTT
o CH++ BO: C++ API 5% FH: BHFEH
o C# ¥O: C# API 5% FH: BHFY
o Java $#0: Java API 5% FH: BHEFET

e Python ¥2M: Python API 5% FH#: BHFH
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FI10E ER

HRHE AR TR B R (AR ZAGRAF ARG D SRS R UL LTk s i A R 5%
FIFHRAE S . AT AAZECRAEES: COPT SRt fE BRI o BN A BT

o MR AR XAZ &

o KMERMXESL

o B Farkas F= £ T4 &
o TATALANTELE F AR A AT 8
o Callback #a %13 &

. 4—51%3‘};’_’\‘}}17‘?—5&
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% 10.1: COPT {3 E 3 ¥ua s

SRS E3ic) sEaX

Obj T RBE R i B K HRRB RS

LB R R R (D BFEAR 4T KRR

UB T REUE R AR (B BFELR A7) B ER

Value T REUE R R (B UE

Slack FRBER FAsbAR B A BUE, WA RIS ERIEE Cactivities) ,
A T ek B A Y

Dual FRBER o AR B AR, A T e A A Y

RedCost FREGER 1) Reduced cost, 0@ T2t LRI A

DualFarkas RS R X% Farkas CHLRUMOSHER T2, & H T2t Hik i
B, AT AR AR L

PrimalRay RS R Tk (AR 28, & TR, Joa]
AT R BT A L

BestObj T RBE R TR H br R B

BestBnd T REUER %’lﬁﬁﬁ%ﬁt Hir T 5

HasIncumbent BHAE R A2 S A AR AT AT %

Incumbent TR AUE B él A S L P AT it

MipCandObj RS R T ATAT XTI B AR ek B

MipCandidate FREGER YR ATAT A

RelazSolObj 7 A R 24HT LP Rt I U H b ek e

RelaxSolution RS R YT LP ot o 25 A

RelaxLB T REUE R ' (B BFEAR (T TR hE

RelazUB T REER AR (B BFELR 4T) LR R

RelaxValue RS B AIAT RS S 2R rh AR AR 2 (B IR

NodeStatus BHER R R LP A5 ) B SRR A

JEE: Double IXN1a] A HERA B N2 DU L Bl RIS AR SON TR, BRI S

10.1 {ERMAXEE

+ 0bj
FREER

A (B B HARR R

HRAUE R

AR () BELR T KT 5.

HRBUE R
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AR (B BEAKR AT LR,

10.2 REFERIBRER

o Value
R BE R
g (B HEUE.
« Slack
R
FASHAS R A BUE, WA RAIERIERE (activities)o (UEH] T RIRIER .
« Dual
R
XHMEAZ R IHUE . OGS T AR
+ RedCost
R

A2 f] Reduced costo. 43 i&E T2tk R4 AY

10.3 ¥HB Farkas FlErcHi%

BER 1AL
AN 7 FRTG AT AT AR B TE S, SRAR &S T LU B0 Farkas CH RSO0 AR ST 2D 5L
LU (RIS Z) ViR .
« DualFarkas
R

L ERLR ) UG AT AT R, RPEZR XSS Farkas (YOS EMR S 2D o 1HIKE
"ReqFarkasRay" X —Z%, DLACRKAMEES P LLR B0 # Farkas.

X Farkas FHEFATLAEN Az = 0 and | < o < u B2 IR L R AERE . 2z 2 MM
RITE AT AT MRS, XS Farkas & y 7] DUEBR LR RAAEMHR: maxy? Az <
yTb = 0o WA maxy” Azx: AR a=yTA, X a; <0 Bk 2, =1 8F a; >0
BPERE v =, » AT HRIEN T Az B K AT REHUE

B LR AR T 5 — RSN P RGP RIEY: mingT Az > ¢Tb = 0. X T UEAE A,
A DA SRAE SR B A% {8 Farkas BUSUE S, B g = —y.

FEM TS OL R, SRARSS T Be J02R [ RS Farkas. 49140 224 28 P4 K040 1a) /) AN T AT
PERCEHAMT . e, FRATE I FeasRelax LIRS BB E Lot LRI AT 4714

e PrimalRay
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R

L PR ) A A, AR e (BRI ZR ). 151 B "ReqFarkasRay" X —
ZH, DA R SR R3S nT DL [R] 02

S A SRS AME I e P B L min T, Az = band @ > 0, ECHTARIR - 2
LRt r>0,Ar =0 LK ¢T'r <0,

10.4 AJfTEIAShEERBXER

« RelaxLB

AR

ZE (B SELAR (T THREATRE,
« RelaxUB

AR

R (B HEAR (7)) LFRRAT R hE
« RelaxValue

FRAE R

FATACRA SR Y o SRR R AR R (B (KA

10.5 Callback HHXER

Callback #5175 B ELH5 7T LALE [B1 i e 2 b SRR 1945 8.
e BestObj
FRAE R
TR E Sy NSEANESEGIER
e BestBnd
R AE R
ESTHIE G/ NSE R
e HasIncumbent
BHEL.
BRI AT BT AT
Incumbent
e RAE R
R E AT AT

MipCandObj
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R

HTRTAT RTINS H AR R A

MipCandidate
AR
2RI AT

RelaxSol0bj
FRAUE R

2RI LP it e AR A pR L H

¢ RelaxSolution
FRBER.
SHT LP AR ot 7] 2 A o
e NodeStatus
BHER.

MFTHT A LP A RABIRAS . WTHUEIE S . — s 35 ks G, B
2= NODELIMIT, UNSTARTED, INF_OR_UNB , JHAthJ4) )y o] AEHLAY

10.6 {SE3RENGU

FEARF R O, REUE SR A 250, RiRiES%.
o CHM: CAPI H3: RIBEALZLFT
o CH# FEN: C#API AHFM: 245
o Java B: Java API 5% FH: F&FH

e Python ¥:0: Python API 5% F#: 128
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F11E ¥

S dztil COPT RS FIRIAT N . RS EHA 25 H BB EAPUETEH,  FETF AR AFHT
AP AT CLE I B B S HOVA R HUE, RRFE . SRR SE IR 1 BAREOR, Rt w] DURFF 9 BRIA I
H.

SRS COPT PUATHIES . RIBHIPLAL IR, RTUL AANFERE IS4 A E N R HOR R4S
COPT RULIIAFIRESHL G o BN FERT

o MRi#lfex % , MAKMAX

o ZEAXIANK , BHEMXAE , FRAXAX
o IS HHHAMX , TiTH AT H 48X

o HHUAMKAI R , Callback 8%

o FHiTHHEAMK , GPU HHAL , HHAHK

o HBAR KA

11.1 [REIFIEE
PR RS BRI OR AR R 220k, A RORMB S T IR GRS Er e iE CUsR IS 1a] . 9 A
B EAAEEE, COPT A& IERMIFR B NERIMAIRMRE CTRAPIRE, ESHF4FT: 7

KA

R L1 RFIESHE

SHE et SHEN

TimeLimit T RS PEAG SR s B R A1) (BB
SolTimeLimit VA 2 B S 46 AT AT MR RN RIBR ) (R
NodelLimit BHSH RO SRAAE 7 R B R A
BarlterLimit BHSH P RV SR i P 32 AR R )

BIERSHOSKIGAR T SO VF AT VER S U VE A RAE. (violations) 2 H EEK,

- =

AE

~.

Tolerance A B FIPENAZBRE R ZE . AR HABZRXNFEL.
Double X1 FHERR BN 12 1% A8 XU FE TR M . RAME R R SO T R, BRIV s 8.
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F11.2: FEESHLR

SHE pSie] SHEN

MatrizTol FRESH BNFERE ) R =

FeasTol FANBH | AR, AR A
DualTol FRESH X AR AT AT P 22

IniTol FANSH | BEMEIREE

RelGap A | SRR R AT A%
AbsGap ARG | BRI 5%

e TimeLimit

RS
AR AF A TR (R
BIANE 1e20

&/ME 0

mAE 1e20

e SolTimeLimit

RS
TG W AT R T BR ) (BB
BIAE 1e20

&/ME 0

mAE 1e20

e NodeLimit

BB RIR AR5 R BUR ) o
BUAE -1 (HBERD
B/ME -1 (HEhER

B A{E INT_MAX

e BarIterLimit

PN RV SRR Pk AR PR
BANE 500
&/IME 0

B A{E INT_MAX

e MatrixTol
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TR
Hi N R ) R O 2
BRINE 1e-10
R/ME O
RKAE le-7
+ FeasTol
TR
AR ARBUE I AT YR 2
BRIAME 1le-6
&/ME le-9
RAE led
+ DualTol
RS
X AR R AT AT R 2
BRIAME 1le-6

&/ME 1e-9

RAE led
e IntTol
FRZH
AR BB 22

BRIANE 1e-6
&=/ME 1e-9
mAME le-l
e RelGap
FRZH.
BRI R A 2
ERIAE le4
&/ME O
B A{E DBL_MAX
e AbsGap
FRZH.

BRI R L 5 22
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ZRIANME 1e-6
=/ME O

B X{E DBL_MAX

11.2 FREKRAFEX
BRI 2B IR RS Y OR AR

R 11.3: HERMAMSEUS

e ESid) SHAaX

Presolve B TSR ik P e P

Scaling B AR —MEHT, T REIEFEHUE (Scaling)
Dualize BHSH | —OWEIF RPN

e Presolve
BHSH.
THR A PR SR
BINE -1
AlikfE
-1 Hahik#E.
0: KMo

I>

1:

\\

R
=

2:
3 XX mE.
4: PR, BHZRIGESCEARA (A gedERFER D,

e Scaling

FEATERME— BT, P RHOEFEMSUE (Scaling).
BRIAE -1
AJEE

-1 Hahik#E.

0: NAE.

1 VR R BRI AU

e Dualize

142 Chapter 11. &#]




ZEKkmRERPF, RF 7.1.4

BESH.

FE TR IF R AR A

BRIME -1

AlikfE
-1: HEhiEF.
0: K HEXH B,
1 AR

11.3 ZeiEetEx

LA RIIAR 5 2 K il AT TAVE M A R 0 SR AR

R 114: M RIRIRIAH S S B b8

B2 i) SHAEN
LpMethod BHBH | RRZMFR NS E
DualPrice B 3% 5 S AT TEVE ] Pricing 895
DualPerturb B SH S5 TR B Al Sy AE R R BR 3D
BarHomogeneous RS R E S5 B X Tk
BarOrder B SH W R I B HE A1 S0
BarStart B SH W REF IR S Bk
Crossover B SH A Crossover
ReqFarkasRay BHSH Y Z AR 1) BTG AT AT R ECE TG SR, 2 ST EAHE Farkas (4
FRAHEN 26D B o2 (AR Z)
e LpMethod

BHSH

KA A RN o) R ) SRV

ERIAE -1

Alik{E

-1: BshikFt.

X T LR R R, PR PR AT I
TR A B R [, R R AN TER BN iR

10 SHEER AL,
2: N k.
3: H$E Crossover.

4 FERORAE (RN R B AR 5 A RTER D -

11.3. ZHERLIEX
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5: J TR AN BB VI B S5 R L Sk AR Al VA B N s

73

6: fliFH—M %7k (PDLP) Rfi#.

AR
HAT, COPT i) GPU X SRR ML AL fF) &, I HLFF Eak A0 /] —Fir 5% (PDLP) #E47 KA
WFHHE, HIRE LpMethod=6 .

« DualPrice
BHSH.
e AR R AT M Pricing Hi%.
BIANE -1
AlE{E
-1 ABERE.
0: f#/H Devex HiZ%.
Le A PO B B B2
« DualPerturb
BHSH.
AR VRS B A MR S E A R RSN
AIAE -1
AlE{E
-1: ABhkE.
0: Likal.
1 FUVF AR R BERE) -
« BarHomogeneous
BHUSH.
T T IR E BT
BINE -1
Alik{E
-1: ABhE#E.
0: AMEM.
1: A

e Bar(Order
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BUHSH.

W AR R HE S S0

BRAME -1

AlE{E
-1: HEhik#E.
0: Approximate Minimum Degree (AMD) %,
1: Nested Dissection (ND) k.

e BarStart

N RUE TR S 5%
BINE -1
Alik{E
-1: ABER.
0: Simple 5%,
1: Mehrotra ik,
2: Modified Mehrotra i,
« Crossover
BHUSH.
A Crossovers
BINE 1
AlikE
-1 ABERE . ATE 2 E MR o AN R A 2 A A
0: AME.
1 fE
« RegFarkasRay
BHSH.

BTG 2R i BOE AT AT AR B TE S, R TSR Farkas (LS00 B
U s BT (IR 2D .

BRIAME 0
AJEE
0: Aitsi.
1: iH5.
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11.4 BBEHRRIAEX

BRI AR 5 2 Hd ) B O ) SR A SRR I AR AR -

R 115 BHIRIAA RS H D

SHE il SHEN
CutLevel B A R EI P THT R 5
RootCutLevel B AR A A B F TH £ 5
TreeCutLevel B PR AR RS SFA THI (1) 5 P
RootCutRounds BHSH R AR RS F T PR IR
NodeCutRounds B PR BT R A R T ) IR
HeurLevel BHSH Jia R AL i
RoundingHeurLevel B SH | Rounding 8 KINE LR SRE
DivingHeurLevel B Diving Ji & 2% 3R %
SubMipHeurLevel BESH | BT 1 MIP )3 kAR50
FAPHeurLevel B ZH | Fix-and-propagate J& & 20 E 1) 50
StrongBranching BB Strong Branching HJ58 5
ConflictAnalysis BRSH | REMHMRS
MipStartMode BRSH | BRI T
MipStartNodeLimit BHSH | AMRATERVIIRMER, SKRER)T MIP )75 s PR
e CutLevel
A BRI TR 5 R
ERIAE -1
AliE{E
-1: BBk
0: KM
1: b Ehl
2: 1E%

e RootCutLevel

BHSH.

R a1 T

BINE -1

AlikfE
-1 Hahik#E.
0: KM,
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=
&

=
\>

I D

® A
®

2.
i,

3
« TreeCutLevel
BHSH.
PR BEPTH R 5
BAIAME -1
AJEE
-1: ABhkE.
0: K.
R

>

N

\
C;EJ;

1:

I

® A
R

3: .

e RootCutRounds
BESH
AR A A P T K
BUAE -1 (HBhER
&IME -1 (HZhER
BRAE INT_MAX

e NodeCutRounds
BESH
R F N A P T T R K
BUAE -1 (HBhER
&/IME -1 (AZhER
RA{E INT_MAX

e HeurLevel
BHSH
Ja & AR50
BRIAE -1
AlikE

-1: HEhiEFE.
0: KMo
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IS

>
&

=

® A
®

2.
i,

3. -
« RoundingHeurLevel
BHSH.
Rounding J& & % K158
BAIAME -1
AJEE
-1: ABhkE.
0: K.
B

>

\\

=
= g
o

1:
2:

536
o

24
J

R
R

3:
 DivingHeurLevel
Diving & &K AL 5 .
BIANE -1
Alik{E
-1: ABER.
0: KMo

1: D EBRIE,
i

N
®

o

2.
T

3:
+ SubMipHeurLevel
BHSH
FTF MIP 15 R UL 5
BRIAE -1
Ali%E
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3 XX,
e FAPHeurLevel
BHSH.
Fix-and-propagate J& & S EILHI5RE .
BIANE -1
Alik{E
-1: B3k,
0: K.
L: PRI

>

=,
I==N
W

w A
R

o

3:

.
e StrongBranching
BUSH
Strong Branching 35/ .
AINE -1
AliE{E
-1 Bahik#.

+ ConflictAnalysis
BHSH.
FETAE IR -
AAIAME -1
AJEE
-1: HEhE#.
0: AMEM.
1: A
+ MipStartMode
BHSH.
KL FRAIAE AR J7 3
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ZOAE -1
A& {E
-1: Bk,

0: A AT R 4R -
1 AUAE A S B BT AT I M A6 2 o
2: U ATAT IRIAaMAE CEAIIR A e B,

e MipStartNodeLimit

BHSH.

A TEEERIMIAG IR, SRAFATT MIP {795 B PR .

BOAE -1 (HBNER
R/ME -1 (H3EE

BA{E INT_MAX

11.5 FERIFER

e SDPMethod

SRR e R I PR S
BRIAE -1
Aik{E

-1: HahEFE.

0: JRUR-XE A Rk,
1 IR
2: XHE A K%

11.6 1S it&#EX

e IISMethod

THETIS 7.
AIAE -1
AIE(E

SR AFF MIP R4,
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-1: BahikFt.
0: THEL R EMRL.
1 BRI

11.7 aJ{T{eiastitEaxX

+ FeasRelaxMode

BHSH.

TS AAT AR S K T i

AAINE 0

AlE{E
0: f/MEIIBLHFAE -
L THE R ML SR 1 SR AT S I T 4T AR ot o
2: /MU REH .
3 SR /MEMFRECE N 1 R IR AR L AT AT AR it
4: B/ METINBCT J5 1 R AH -
5: THRE/IMEIIBCT T3 v 58N 0 R AA R A fie L Wl AT AL b it o

11.8 SHIREAMHERX

R 11.6: ZHORIAR RS LS

SHE et SHEN

Tune TimeLimit TR | SECR R R PR )
TuneTarget Time TS | SHORR R R B AR
TuneTargetRelGap B SR AU 25 2 B Ax
TuneMethod BHSH SRR T

TuneMode B ZHEOAIL R

TuneMeasure BHSH SRR Rt 57
TunePermutes BHSH SRR H S B R R
TuneOutputLevel B SR H & 5 H

e TuneTimeLimit
TR
RO RIBRH . N 0, WIRIRRAE S A EhiE .
BAIANE 0

=/IME O
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RA{E 1e20
o TuneTargetTime
TR
SHCRFAR T ) H R o
BRIAE Lle-2
&/ME 0
B A{E DBL_MAX
o TuneTargetRelGap
RS
SRR I R AR 5 22 H AR
BINE le4
&/ME 0
B A{E DBL_MAX
e TuneMethod
BESH
SRR T
BRIAE -1
Alik{E
-1: HEhEFE.
0: BUAEIE RN
Lo BETZ R R SN
+ TuneMode
BHSH.
SRR AR
AAIAME -1
AJEE
-1: HEhE#.
0: SRAFET ) .
L AR A2 .
2: HARREH -
3: HARRREUE TS

¢ TuneMeasure
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BHSH.
SRR R 7 5
BRIAE -1
AlikfE
-1 Bahik#E.
0: tHEFIE.
BN 8 FNI:P
e TunePermutes
BHSH.
SHARGASHRAIT IR HE 0, MFRRER A3 E.
BRIAE 0
&/ME 0

B A{E INT_MAX

¢ TuneQOutputlevel

BHSH.
SRR H BRI SR .
AAIAE 2

AlE(E

0: A H &,

1: 30 S Sl 2R 2L

2: Hay A R I S O 22

3: AR OR P 2 TR H A8

11.9 Callback g%

« LazyConstraints
BHSH.
FETTRAEIEL AR AR
BRIAE -1
AlikfE
-1: HEhiEFE.
0. 7

Do

1: &,
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=
AR

o EZSEALHT MIP BT R,

11.10 FFHHEERX
TEAT USRI RIS AT U S RO LM 554

RALT: JHTH MRS HE R

BHZ it SHAIN

Threads B SEL | )RR AR A 2R A

BarThreads BSH | W AIEMEHLRRES . FEN-1, WL HSE Threads R7E

SimplexThreads BHSH | WHMERATEIES LR BER-1, WL HSE Threads
YOE

CrossoverThreads BHSE | Crossover fEHRILFEE . HEAN-1, WL HSE Threads
E

e Threads
BHSH.

i) SR PRSP PO LR AR
BOAE -1 (HIER
B/ME -1 (HBhER
BA{E 128
e BarThreads
BHSH
A A IR T -1, MR FE S B30 Threads HE .
BAE -1
B/ME -1
RA{E 128
 SimplexThreads
SHB R AL R A -1, MRS Threads RE.
RINE -1
B/ME -1

mAE 128
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e CrossoverThreads
Crossover i FIIZREE. FE -1, WLLFERHBHL Threads WiE.
BIANE -1
B/ME -1
RA{E 128
e MipTasks
MIP SRAFALE F AT 55 5L
BOAE -1 (HBER
=/ME -1 (H3ER
RAE 256

11.11 GPU it&#8%

« GPUMode
GPU Kt 2L iy e
AINE -1
Ali%{E

-1: B3k
0: sHEAH CPU B,
1: i NVIDIA GPU.

AE
1. 477 COPT I GPU MEARASCRERMAAMERKI &, HFHEMH &% PDLP, RI%HE
LpMethod=6 I A4 & /EH

2. ¥F Windows, Linux-x86 R%t, 34 GPUMode HXERIAHEL 1 B, COPT 225l & 75 e 1% I
#. GPU KA 2R CUDA BREUZE, DUEGREAAE R GPU MRk, 25Ul BRI pe s, Mif#
H GPU =t 7 R figis 5, kM, Mgkskfii A CPU i COPT. WEFTE) COPT 3
5 BES A AN

3. XfT MacOS, Linux-aarch64 5 Z#%i, R4t CPU AN COPT, Hfi'E GPUMode=1 , /A
3 CPU JRAH) COPT HEAT K. PIZITHI COPT 3 3= Bm&AT A
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HBE CUDA MBUEARRIZIT COPT KBRS, MR KK E LpMethod=6 CAAH F—Fh5iik
PDLP) , L7 %d CUDA FE#AEN COPT MIg/THIRM. 24T CUDA HEE LR

BEHH WL, ESEE LRSS GPU A% .

GPUDevice

fERIRES 51 GPU CHIgITHLEA 24 GPU fFERIHIE T).

BRINE -1 (H3ERD
&/ME -1 (HZhER
B AK{E INT_MAX
PDLPTol
F RS
—PriE (PDLP) HIUSE % .
BRIANE 1e-6
&/ME le-12

BAE le-4

11.12 He&#

e Logging

BHSH.
AR H &
BRIAE 1
AliE{E

0: ANERRMHE.

1: EocREHE.

e LogToConsole

BHSH.

R RN R A H BB G .
BAIAME 1

AlE(E

0: AR7RKRMWEH SRR G .
L SRR H B RIER G .
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11.13 SEHRXIRE

TEA R gmFEE: 9, SRECR & B S50 7 g A 20, BiRiES%.
o CHH: CAPI H¥: HBRAXE S5 H

B

F9
o C++ ¥EO: C++ API BH FH: SRFT
o CH#HEN: CH API A% FH: AHFT

¥

o Java B2 : Java API 5% FH: 5= H
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12 5 AREEEILIO) R IEFR K B

KBRS B FHAERZBOREE: COPT v, X AR SRR R0 IR AT GRS AT SR A o 55755 P9 A BT
o ZMMX] (LP)
o AR (SOCP)
o FEAX| (SDP)
o ZkHEl (QP)
o TRHERAX (QCP)
AKX (MIP)
o HIRHR
HHCR S COPT H A SCRFEEANSR AR A il B AL 5 AR ROR AR S50 4% 12.1 P

%

R 12.1: COPT SRR 17 SRR 5 R Al 5 ik

jo) f A Y KEREE

LA (LP) B RAIE. ik
ZIHERR] (SOCP) BP=¥7S

M ORI (QP) SPEerR

M IRAIHR KR (QCP) PGS

g Bk (SDP) W R BT T
TRABALE ] (MILP) Iy X YIENE

TRE R I HERIRI (MISOCP) oy SO ENE

TR A REL™N —OR] (MIQP) XUV ENE

TRA BN IR (MIQCP) | 23 D1

WHCR RS COPT SCRMRALIEE R 3 M ATT = SCPHN . A @B, 58 =07 B T A s
L BRI, B COPT 3Ly LA X
2. COPT CRFHISifETE 5% 1A
o CHEH
o C++ M
o C# I
o Java $z[
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o Python M
« Fortran $1
3. COPT HAISCHRFISE =7 @i TR A

« AMPL

« GAMS

o Julia

¢ Pyomo

e PulP

« CVXPY

12.1 ZeiEi% (LP)

AAMEHK] (Linear Programming, {&#8 LP), {ENIZE SR EEAMBRELEN >, AET ZHMNHY

=N
2o

LR 7] AL H o R AR 2 RO AR A 2R TR 1Y

12.1.1 E5E8

Hea A r

m—1
; E o f
min cjT; + ¢
i=0

n—1
s.t. lfSZa”xJSUE7 1=1,2,--- ,m-1
=0
i <zj <wuj, ji=L2--- n-1

SRR, ) DU A A AT R
min "z +cf
st <Az <uf
" <z<u’
R ) A B S0 LN R
o FERUR: m FORAARAFRANEL 0 RoR AR A
o REFERE: z=(x;)]) €R"
o WEBUATER: 1Y, 0 e R?, Hrb 1" FoRERTH, o R LR
o AT 16 u¢ e R™, H u® RRLR TR, ue FoRAH ER
o BMELHMRBOEE: A= (a;j)mxn € R™*"

o ARRETRRERE: c e R Fon BARREUP R AL, of 20 B bR B i # Hom

(12.1)

(12.2)
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12.1.2 %

fE COPT b it (LP) BALIF R A I AL RN -
1. QI COPT SRAFMITAIK A5 1Y
2. IR 2
3. ML .
o IRINPFAR R
o WINENEZIR
o WELNEF bRk
4. WERWSEOF R
5. RBURMRSE R

BAE: RINEMELIR

R EE: COPT SRAEIRINZAIELI A A =Fh 75 X
1. SR R SR A 2R M2 TR
2. fEAIN—HENEL R
3. TNINE SR BN A SRR

FE SR P IR RO TR, F P T LAR E S 8 LA
o expr/builder: ML AL R &
o sense: AWEM, WHUEIHSHFHFT: HRAA
o name: ZLIEZIRAFR

WHSER AT LR R, TR E
o 1b: HMELRTH
o ub: ZPELR EF

FEAS R GRS By K % 12.2 Bios:

R 12.2: ISINLPEL TR R L

ez IS SES HERIN—BLIR

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 ()
AE
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o RTLMARIM RS, EARGEE P RBEKR. WD UL SRERKETRE, H
FESELHI DI RER S H0S 3% — B

o COPT CRHMEHLAHREARE XLR, HERA] #HEFEEREER LT RRENAR;
o fE C API 1, VDAREIEFEAE NS EE AT A IMAANEL R
o fE Python API 1, FAMEMLEINF EFALEL KM MR Ji%: Model.addBoundConstr () -

Lo AR o) 7R 51
=N
120+ 1.8y + 2.1z
A
1.5z + 1.2y + 1.82 < 2.6
0.87 4 0.6y + 0.9z > 1.2 (12.3)

o
i
it
=

0.1<2<0.6
02<y<15
03<2<28

ARG O BRI S 5% COPT Bt AT19 %

f£ COPT RN GifEE I H, Bk CiEF 4, HRME AN RIGMERL D (C#, C++, Java, Python) #$2
BEERPELY AR R 2K

o LML IR 328

1. Constraint JK: FECRMEAE COPT rf 2t £ A A JHRAE 1) B 4%

2. ConstrArray #: H{#M X —4 Constraint FEX GHATHAE .
o RMELRMY A G B2

1. ConstrBuilder JK: FEURMEAE COPT rfvh)El 4 11 £ A 45 1) 252

2. ConstrBuilderArray 2K: N {E % —4 ConstrBuilder JEXf RFATHAE.
e C++ API: Constraint & , ConstrArray % , ConstrBuilder % , ConstrBuilderArray %
o C# API: Constraint % , ConstrArray % , ConstrBuilder % , ConstrBuilderArray %
o Java API: Constraint % , ConstrArray % , ConstrBuilder % , ConstrBuilderArray %

e Python API: Constraint % , ConstrArray % , ConstrBuilder % , ConstrBuilderArray %
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12.1.3 Kf#

X T L VERUR) L, BORES COPT $RELHIR AR RATRIEMA mik, E BRI SH
"LpMethod" A LAHEATHRAE . JHid i B HABLE PRI A ROU A S8, W] AR SRR S0 (1 B AR T AR A
FE, HHESHEALCFT . AMEARMEX

TR BRI B S L A 55 Bk MRSk .
12.1.4 {EXEHHER

ZMEMKIEXEY
2 P ] RV R A AR S K JE A A % 12.3 PR

R 12.3: RAERURIBEA Rl AR O 1k

= RE BHEaENX

Cols BRI R (REHEESD M
Rows BHUm LMELR (REHEFEAT) i H
Elems BHUEME FHHEME T ARE TR ML
LpObjval 77 R s PN R SR AR RIS K PR Al
SimplexIter BREN FA LI RAIE AL
BarrierIter BREM W R A E A L

£ MR I AR AR5 ST 6P TR A 22 12,4 T

R 124 RAERURIRAR S5 RAH 8 1k

[BitES ESid BHEaENX

LpStatus BHEN AR SR RS

HasLpSol BRRME ST AT AP L LR 1 R (10 A
HasBasis BB AT ] DA 2R M ) 1) 2k
LpObjval 77 s PN R SR AR RIS A K PR Al
SimplexIter BREE LR A S AV B
BarrierIter BREM N REIE R IEFR 2L

XTI R SRS R, COPT B4R B B4, DAARBURH & B AR S5 B, I 4 12,5 By

N
F 12.5: SRR ] EAH A5 2
=E8 et SEEY
Slack RS R Fast g & HUE, AL R TR ERERE Cactivities)
Dual FREUE R Xof A AR B 1) U
RedCost FREGER ¢ &) Reduced Cost

FEARSEE T, BYEAEERRIRT, ESE A%, 58 F,

12.1. 48k (LP)
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12.2 ZEREI (SOCP)

T HERR] (Second-Order Cone Programming, f&jFR SOCP), HFIrEREUZLM R, LWL 2
HEL AN ZE P2

12.2.1 EHEE

ZM¥E (SOC):

Q! = {(t,x) ER X R™ | ¢ > |2} (12.4)
—HEAR:
¢ Rtz € R* USRI, U1 ¢ > ||o]s HAZWHELIR.
HEERAR T

min ¢’z + cf

s.t. [°<Ax <uf
(12.5)
" <z<u

Frx+geQ

B ) A B RS0 SN

o RHAR: 2= (2;)]2) eR"

o RFLEHETER: 17,0’ e R, Hi v FoRBRE TR, o RS

o ZRILT: 190 e R™, Hh u FOREIELRT I, u® FoR&ML R EF

o EMEARPIRBIERE: A= (aij)mxn € R™*"

o ARRRETHRE: c e R" Rm BARREUT R BN RE, o Fom B bR Eeb i # 5o

o WU m FOREMELRFAFHINEL 0 FORRERERNANE, k ROR T LRI
Horb, HELRSRSHE LN

o F: F e RV HELRM RSB

o g: g € RF HEZRIH Hm &

{1727"' »P} %B%/j—‘—\‘:lzjl\%ﬁo

12.2.2 #i8

7E COPT ik et k] (SOCP) HEAY IR MM A BB I T -
1. G COPT RAEMETFIR i 7Y
2. ININALHL 24

3. M HE AR
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o WIRFEAL R
o WINZHRFA (ZHrELR . LT
o WE HIREEL
4. WENRWSHIF KW
5. FRBORMESE R
BIR: R HELR
FBOREES COPT ST LR WA S Y ) — i HfE £ ARIEAT 2 A6

KR
n—1
v > | Y@ me > 0} (12.6)
=1

HHFIR: CONE_QUAD

TERE Z I

Q?:{xeR”

n—1
2romy > Y af, w9 > 0,31 > 0} (12.7)
=2

HH(FIR: CONE_RQUAD
FE B i — I HE 2O TR, B P AT LR E S B
o ctype: [HELIRISMY
— CONE_QUAD : Ak —Firéfk
— CONE_RQUAD: Jig#s —i#E
o cvars: Z 5L R R
o dim: PMHELIRIYEE
FEA R e sz K % 12.6 Fis:

£ 12.6: WIN B HEL R IR R AL

fmrerzl] ERI#Y

C COPT_AddCones

C++ Model: : AddCone ()

C# Model .addCone ()

Java Model.addCone ()

Python Model.addCone ()
AR

o KT TIHEL BRI B, AR gL P R B AR TS, Do SR BERBELR
[, (HZSLHRThREMSEE e — 2

FERMS S I HEL AR, TH% AR B AR ) AR IR 2 BRI 5
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o £ CAPI ™, DUTIEAEAAMER IR B I HEL RIS, kT C APT MgisE P 1) R4 40 18
% LR

o« {E Python APT H', X T48E “MrfE4E i) r, 51N A J7%: Model.addConeByDim() «

Z I LRI
[E T4,T1,T2,T3 *@EﬁﬁﬁtﬁﬁiiiﬁTﬁE:

21> \Ja? +af + o} (12.8)
Hi @3, 24, 21, 2o P RCHITIERS i 4k
w31y > 22 + 23 (12.9)

PL @y, 21, o, w3 R IIBRUE I HENE], EASF G FERE 10 b RS B
C #0:

int ncone = 1;

int conetype[] = {COPT_CONE_QUAD};
int conebeg[] = {0};

int conecnt[] = {4};

int coneind[] = {3, 0, 1, 2};

COPT_AddCones (prob, ncone, conetype, conebeg, conecnt, coneind)

CH+ #1:

VarArray cvars;

cvars.PushBack (x4) ;
cvars.PushBack (x1) ;
cvars.PushBack(x2) ;
cvars.PushBack (x3) ;

model.AddCone(cvars, COPT_CONE_QUAD);

C# #H:

VarArray cvars = new VarArray();
cvars.PushBack (x4) ;
cvars.PushBack(x1) ;
cvars.PushBack(x2) ;
cvars.PushBack (x3) ;

model.AddCone(cvars, Copt.Consts.CONE_QUAD) ;

Java #£11:

VarArray cvars = new VarArray();
cvars.PushBack(x4) ;
cvars.PushBack(x1) ;

cvars.PushBack(x2);

BT
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(£ E0)

cvars.PushBack(x3);

model.addCone(cvars, copt.Consts.CONE_QUAD);

Python #% M.

model.addCone ([x4, x1, x2, x3], COPT.CONE_QUAD)

7E COPT $RALIUMIEE I, B C B0, LATRA SEUMIET (C#, C+t, Java, Python) #J3%
3 W 2 TROM e K

o I HELY AR SCHRAE I 2 e
1. Cone J&: AZHURAMREAL I — B HEL) SR (AR SR i dh 385 5
2. ConeArray 2: J7{# il /%t —41 Cone FXt R HEATHEAE
o PR TR R B 1
1. ConeBuilder 28: AZEURMAE it B i HEL) A AL T 25 (1 4 2
2. ConeBuilderArray #: NJj{H "X —4 ConeBuilder FXI RkAT#:/E.
o C++ APIL: Cone £, ConeArray % , ConeBuilder % , ConeBuilderArray %
« C# API: Cone %, ConeArray % , ConeBuilder % , ConeBuilderArray %
o Java API: Cone £, ConeArray % , ConeBuilder & , ConeBuilderArray %
o Python API: Cone £, ConeArray % , ConeBuilder % , ConeBuilderArray %
Z LSRR B
o COPT_INTATTR_CONES BY "Cones"
BHJEME.
I HEL R AN L

12.3 FEME (SDP)

HEMK (Semidefinite Programming, f#Fx SDP) (¥ H AR R BUR L PERREL, L9 S A2 5 HELY ORI LR
PEZIH
12.3.1 E5E8
EEH:
L S TR n GERFRHEIN RS, IR E HER RN
St ={Xe8" | u"Xu>0vueR"} (12.10)

IE¥ % (Positive Semidefinite, E#{ PSD) T =:
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(£ SDP U, Wi X € 57, WiTRmN X = 0. AR w s, MR ArEs
U Ry
RN LR

£ SDP BRI, X = 0 SR EgFON FEHLR, MU Ae X = b ZEFEAEMNLNMLN. it
NTFRBTTE, FXEAEFERON FEAR, RN 5FEHEAR (X =0 X3TFK.

5 R e T AN
n—1 p—1
min chxj +ZC’j o X;+cf
§=0 §=0
n—1 p—1
st If < ZaijijrZAj.Xj <, 1=0,1,....m—1 (12.11)
j=0 J=0

l; < xj < uj, ji=0,1,...,n—1
X; =0, i=0,1,...,p—1
XHEIZHAT o FoRMFENPIZH
BEPAD m xn EHFE: A= {a;;} € R™", B = {b;;} € R™*", HilE A FHEE B FINFE SN

3
[

n

AeB = aijbij (1212)

«
Il
=
<.
Il
=

B b (AR BRI S HE LT
o JHRERUE: m FORLRFAMANE, n KA E L BRI, p TRFERERNH
o RHAR: FEERE = ()]0 eRY FEER X; €8Y (j=0,.,p-1
o ARPERBREIEHE: 1V,uw e R™, Hr v ZoRdEbERE TR, o ZondetERE bR
o AW 16u e R™, H u¢ FIRAW TR, u RRLR LG
o WMEARMRBIERE: A= (aij)mxn € R™*", A; € RTiXTi

o AMRREPRERL: c e R Fon AARRAP AR E R BN RE, C) e RY*7 Ron Hbrs b
SERBIRY, of Fom BARREUT B R B

12.3.2 1%

£ COPT stz ikl (SDP) BRI SR M 1) H A0 3R 4 -
1. Bl COPT SRFEIBIMIR ALY
RN SIE
3. P I
o IMPFARR CRERR. JFFELE)
o ININAHGEAE CEELAHD
o WE AR
4. WERBSEOF R

[\
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5. IRHUCR R4 R
BIR: AMEETR. AMEEHR
COPT j@idfae e L Egt g (dim) 177 RN 5

L. RIS s AR

2. WmEA e R
MACRESE COPT FRALA ¥ & 29 s w5 X

L et ARFIER, AR E I CF AR R N RBOERE) RIZE T AT 414, Fan

FAEAL

2. B RARERER (SR RS ENSEIN, B,
FE RS It 03k, FH P T AR E I S R A

o expr / builder: LKA 8 LA EE 3

o rhs: IRZHATII

o sense: WKW, WHUHIESH Wi FT: HREA

o name: VELWRALHK
TEAN [l G P 1 v s B 7 50 3¢ 12,7 B

R 2.7 U0 A E A 52 2 1 PR 2

wERO | BIFERE AIEFRELIR

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 ()
AR

o RTmEARE., P WEB M AR, EAFMEE O HRREER. WA, Uk 283
FREE B AR, (H2 S ThRE S0 SO —3U1;

o 7 C API W, I ELAHRE, FiRMtIEFEMIAREI Fir. PELEY MRESE, BiAE
2% C API &3 & 45208 A B K%L COPT_AddPSDConstr ;

o fE Python API H', Model.addConstr () AILLFHTRINI—2LMELR. e LR Indicator ZJ31
MG, BAKESE Python API $i4: Model % .

¥ ETEMEELLRRG

AeX +x1+29=0.6
(12.13)
120,22 >0,X =0
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Hrr:

1 1
A=|1 1 1 (12.14)
1 1

FEAN A gm AR 3 T A AR S BN S
C #1:

/% 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, 1.03};
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++ 0.

SymMatrix A = model.AddOnesMat(3);
Var x1 = model.AddVar (0.0, COPT_INFINITY, O, COPT_CONTINUQOUS, "x1");
Var x2 = model.AddVar (0.0, COPT_INFINITY, O, COPT_CONTINUOUS, "x2");

GEFH)
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(£ E0)

PsdVar barX = model.AddPsdVar(3, "X");
model.AddPsdConstr(A * barX + x1 + x2 == 0.6, "PSD_R");

C# #:M:

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");

model.AddPsdConstr(A * barX + x1 + x2 == 0.6, "PSD_R");

Java #0:

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 #% M.

A = m.addOnesMat (3)

x1 =

x2

m.addVar(1b=0.0, ub=COPT.INFINITY, name="x1")
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 #ftrgmfesz Ok, B C B4, HARMH MY S gmFEE 1 (C4#, C++, Java, Python) #J#¢
e s LY R AH S 2

e 2 5 B M SR AR 1) ) 2
1. PsdExpr 2: FECRMA COPT v Fl T4 i~ 1 A U of 2 g A8 B (R AH G AL B AR K e
- TE LA R B A (3 e
1. PsdConstraint J&: IZHURMEA N 5T L A D HRAE (13 4%
2. PsdConstrArray 2&: J7{fFH X} —%1 PsdConstraint JXT RikAT#1E.
S AV R A EEI B
1. PsdConstrBuilder J&: AZHRAMEAS M H 2 e LRy I 4 (0 S 3
2. PsdConstrBuilderArray #: JyJ5iffH /% —%l PsdConstrBuilder J&Xf RFATHEAE
C++ API: PsdExpr % , PsdConstrArray % , PsdConstrBuilder % , PsdConstrBuilderArray %

C+# API: PsdExpr % , PsdConstraint % , PsdConstrArray % , PsdConstrBuilder % , PsdCon-
strBuilderArray %

12.3

. FEME (sDP) 17
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o Java API: PsdExpr % , PsdConstraint % , PsdConstrArray % , PsdConstrBuilder % , Psd-
ConstrBuilder Array %

e Python API: PsdExpr % , PsdConstraint % , PsdConstrArray % , PsdConstrBuilder % , Ps-
dConstrBuilderArray %

12.3.3 Kkfi#

X2 R a8, A HCR RS COPT Rt RRMESEVEA . WATEMZ e Nk, BdwERES
¥ SDPMethod AJ L#EATHE5E -

HHESELHFT: FLAXEX .
12.3.4 1BXEH
P R R A AR G JE R 0 4% 12.8 P

F 12.8: g AT E L ARG R 1

B g it BHaEX

PSDCols BRI e g A B AL

PSDElems BRUE H b bR 2 2 5 TN £

SymMats B AR e KRR A B 1N £
PSDConstrs B ENE FE LRI

HasPSDObj BRI FEAY () H b R 2802 75 L5 2 E T

12.4 iRk (QP)

12.4.1 #FiE8

K] (Convex Quadratic Programming, f&Ei#% QP) [ HARBREUE ™ IR, LR kS 4t
2R

AW r

min 27 Qx + Tz + ¢

n—1

st IF <Y agm;<uf,  i=0,--,m-—1 (12.15)
=0
Ij<wj<uj, j=01--,n-1

B (AR RIS S R
o RHER: 2= (1)) €R™;
o WEIUEIEH: [°,u e R™; H, [V FRBETR, o LrEREER
o AN 16w e R™; H, ¢ BRAR TR, u® RARLAHR EF
o LRAEAHR BB A = (ai)mxn € R™T
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o HbrfrhAcE A5

— Q € R™™ FoR HARBREUH — IR £

— ce R TR HARBR B P AN TR E, o Fom H bR e B i H 205
o FRHL: m RORAFFIMEH, n FoR SRR

12.5 ZIREIR#MK (QCP)

M IRZIR B (Convex Quadratically Constrained Programming, f&F8 QCP) I H Fx BRI S ™ Ik
BRE, IR IR AT ARRI 2R It 205

12.5.1 ESEn

Hea

min %xTQx +cTe 4
s.t. %mTPZ-x + aiTacj < uy, i=0,---,m—1 (12.16)
1" <z; <’ 7j=0,1,--- ;n—1
RS o AR B R S A R
o WA z= (zj)?:_ol eR™ ;
o REWUATEHE: 1v,u” e R", Hrh v FRBETR, o ks L5
o AWIF: ut e R™, Hr e FTRAWR EA
o “IRARPHI R
- PeR™ (4=0,...,m—1),
— a; = (aij)n € R”
o HbrEfrh s R4
— Q € R Ryn HbneR A b I AR 5L
— ce R" FoR AP B PR IETRE o FoR H brf B 1 H0mt
o R m FORAFRMTEH, n RoRRFER RN

o MEURMEE COPT H B S FF RN —UORRIAN, A F MBI, b Q M P G =
0,1,---,n) TEN EFEER;

o BMYKALA >= B OB SaTPa + Y] ayay > 19, HANY Q N SR
o MBAEBCERRF I, —RARFAER Fo I S MEURI R
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12.5.2 %

fE COPT Wt — R A (QCP) MR R MM AB IR
1. Gl COPT SRAFFEEAIK AT
2. IR 2
3. MR IRA AR AY
o WINAE
o WINTIRZIR
o WE TIRH bR
4. WERWSEOF R
5. RBURMRSE R
B R RAR
HHORE S COPT S i — IR L AR A A 77 3K
L SEX s IR RRIE S, A RN Z MDA B AT AL, SRR
2. BLIRAH IRAARERIE N (BRI S) (NS EmA, mmEgR .,
FEFR RS i — IR LRI, PR DR E S8 A
o expr / builder: IRZAIHRFIE L IRLI A &5
o rhs: IRZIHAT I
o sense: WAL, WHMEA: COPT_LESS_EQUAL F COPT_GREATER_EQUAL
o name: _IRZLRAHK

FERFGRER: O a8y s 2 12.9 s

R 12.9: I T IRZIR BT R HL

g0 BREY

C COPT_AddQConstr

C++ Model: : AddQConstr ()

C# Model.AddQConstr ()

Java, Model .addQConstr ()

Python Model.addQConstr ()
AE:

KF IR R EEAN A, AR AR DR E . R, UL SRATEREARE,
(B2 SEI R BhRE A S50 e — 300

78 C API H, 0 IRZIRES, TREIEFLMEINAES Thr, IR FSsH, BRiESHC
API F8: M fats oo A (1% COPT_AddQConstr ;
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o £ Python API ', Model.addQConstr () W LLHT#IN—2(ERIEL R IRA R BRI F, AARiE

2% Python API &4: Model % . BAKES T Python API &4%: Model % .

ZRARB
o3+ a5 s+ w20 <=0

TEAF AR O RIS E a0 T
C

(12.17)

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++ #:0:

model.AddQConstr(xl*xl + x2%x2 + x1 + 2*x2 <= 0, "ql1");

C# $:0:

model.AddQConstr(x1*x1l + x2%x2 + x1 + 2*x2 <= 0, "ql1");

Java #2110

QuadExpr ql = new QuadExpr(0.0);

ql.addTerm(x1, x1, 1);

ql.addTerm(x2, x2, 1);

ql.addTerm(x1, 1);

ql.addTerm(x2, 2);

model.addQConstr(ql, copt.Consts.LESS_EQUAL, 0, "ql1");

Python #% M.

model.addConstr(x1*x1l + x2%x2 + x1 + 2*x2 <= 0, name="ql")

f£ COPT #RHBtM AL b, Br CiEF4h, HARMEAX RNMAEL T (C#, C++, Java, Python) 32

BB HEL A I 2K

12.5. ZIRHRIMEI (QCP)

175




ZEKRBRERPFM, REF 7.1.4

o MR T IREA A AR 1B 4%

1. QuadExpr 2K: MECKMRA COPT i T-H)d Ik Fab U0 A8 & (AR R ALA B PE 1S 2
o TIREIHAHRIRAE R

1. QConstraint J&: ISHURMEA IR LI AR I HRAE (135 4%

2. QConstrArray #: JNJ7HH X —41 QConstraint KX RIFATHAE.
o TIRAIRME G B e

1. QConstrBuilder J&: FZHRMRE ol — YR 2 SNy RO A 25 (1 3 26

2. QConstrBuilderArray J5: N7 HFH ' Xt —41 QConstrBuilder ZXf RUFATHAE

o C++ API: QuadExpr % , QConstraint % , QConstrArray % , QConstrBuilder % , QConstr-
Builder Array %

o C# API: QuadEzpr £ , QConstraint & , QConstrArray % , QConstrBuilder % , QConstr-
BuilderArray %

o Java API: QuadEzpr % , QConstraint % , QConstrArray % , QConstrBuilder % , QConstr-
BuilderArray %

e Python API: QuadEzpr % , QConstraint % , QConstrArray % , QConstrBuilder % , QCon-
strBuilderArray %

12.5.3 BB
RN IR A AR R R SR A OGS R U 2 12,10 PR

% 12.10: IRFRIA R 2R BRI AR 5 B v

BHR E3ic) BHEaENX

QConstrs BB ZIRAH N

QElems YR M T X HbR R AR IR
HasQObj BRURE TR 2 5 A0 2 I H A R £

12.6 RSEEHE (MIP)

12.6.1 #i%

TRE BRI (MIP) 45 F BN R SRS E MBUE VB EOE . BT EOR S COPT S
B MAVERIR) . B o). CIRA RIS A .

MIP [a)@i3H! KIEEE

TR BRI (MILP) Sy IENE
TREHH M HERR (MISOCP) oy I UIEE
TRA RN KR (MIQP) oy COVENE
TRA R IRAHRFRI (MIQCP) | 4 s YIEE
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fE COPT H, SRRSO AR & R0 B B om
+ BINARY
TR AR R (0-1 A ED)
« INTEGER
BHARE
FE TR R AN N R SRAZ B
o HESE vtype N BINARY ¥ 0-1 A8,

o 8ESH vtype N INTEGER IMINHEHA &

12.6.2 Kf#

Sof T HEHOM K ) 7, A2 BOR A gs COPT $RALMISRIB SR : DIk, @i % Bk 28 "MipMethod"
AT CABEAT$5 5 o I B H AR EOR R A AL S E, 1T ARSI 2 S V) E R R VR R Bk AR RS, ¥
MESEZEAHET: EHAXMX

RTLEMBIAENRBHEETSHE LR SFT: L mEE .

12.6.3 fHXEHE
 12.11: MIP MRJE LR
BHER E=id) BHEaX
Bins YU AR (B KN
Ints BAHURME BHAE (5D AN
Indicators B Indicator £HH4
ISMIP YR R 75 9 BN R A 1Y
NodeCnt R I3 SR FHE R AL
HasMipSol BRI S S AEAE B
BestObj R AU BRI SR AR 25 RN 5 I 1) b o 201
BestBnd 7 BUE HEHON T RAREE AR B IFHI T 5
BestGap R AUE HEBON I SR ARG R B IR 5 22

12.7 F5TREYR

COPT ZHFHEPFIFIRIZIR: SOS ZIH AN Indicator 295,

12.7. 455U 177
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12.7.1 SOS 4R
SOS #ZJ3 (Special Ordered Set) J& 2SR —HABHEIFFIRL R . HAT, COPT HRFMHFIZRAIR
SOS #jHK:

1. SOS1 4R ZRUARPIREN—HEEE L2 H —/NMEREJIEERE;

2. SOS2 AR: ZRPARPIREN AL BEEZ AW NREHIAREE, HBERTE AT E
RAALE

PA_ERFR SOS ZIHAE COPT Hh o Ailxt NH Han ™, A RSN SOS 29PNy i LLEAT #5572 «
e SOS_TYPE1
SOS1 £y
o SOS_TYPE2
SOS2 413K
FEFBARI RN SOS 293, Al BAE E LR 244
o sostype : W& SOS ZJRHHKA
o vars : 245 SOS 4RMAE
o weights : 25 SOS AR EME, rESH, BN None

o S5 SOS LR AT R T DO ESA R . it R R B &
o HHEARAE SOS A5, AR ALy BB R

o KT SOS AWM EAEACRARE, EARMIEZ O PRRELR. TR, UL SHAMREE
AEL AHRSEII RS HCE S — R

KBRS COPT HRALAHIRREL, R SOS LR T — ¥t FHP FIARMERE O+, @
SREL SOS 2 ARt N7 ) B % -

* 12.12: HINFAIZREL SOS 21

Rtz RN SOS 43R SREVERIRFRA SOS £95R
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 LPRIIMKERAE, EARMBERL DT, KBTI, WHTT BASHEARIEA AR, HE
SEHLIZhRERN ZH S SUR — Bl 1t — DS H R HifeiE 7

o C API: #pigAafs A2 A

API 2 F M0 R 2T,
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C++ APIL: Model %

o C# API: Model %
o Java API: Model %
o Python API: Model %

7 COPT #ftrgmfesz kb, B C B4, HARMH MY S wmFEE: 11 (C4#, C++, Java, Python) #J##
fit SOS ZyHAHIHIZK:

o SOS ZJAHHRAE B4
1. Sos 2: FHCKME COPT 1 SOS LA SR (1434
2. SosArray F: JSERI XS —2H Sos FX RATIRAE,
o SOS Zydiy i 2k 1k 4.
1. SosBuilder : @AZHUKEH COPT g SOS LI @At iike, 44t T AN
R
2. SosBuilderArray 25: JyJifHEH] /% —% SosBuilder JEXf Gt AT #A4%,
LA E SOS ZIHUAHIC I R R T IR BN A, 1S H K RwFEE S APL S35 T it L A 25«
o C++ APIL: 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 %

12.7.2 Indicator £JR
Indicator 414U —FHARLR, &L ZHEHIKA A y 1E4 Indicator Ak, MRRASHE y (1L
PSP T < b RAHOL. Indicator 415 11— A

y=f—alz<b

fe{0,1}

(12.18)

o Hy=fH, LHATMT,
o My# fE, BHEARTM (FTEERD.
HJ Indicator ZJRM, Fl 7 EARE LT 24
* binVar : IR Indicator A&
o binval : FRMEL LI ) Indicator 288 FBUE (0 5L 1)
o builder : ZRVELIHM A

AR
o DLESHILRIEL RN —BRE R oz <b, SR b, RIELRMTTEATI < o > fl = ZF1EE;

o HIRTIALE Indicator ZIW, AT S HEHU LR TY
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o KT SOS AWM EAEAERANE, EARMIEZ O PRRELR. TR, ULk SHAMEE
AEL HREI RS HCE e — R

FHCR R COPT R4 ISR #, LRI Indicator Z95 . 3RELIE 2 Indicator ZIH%T M [ Indicator
LRty as, PHIWR:

* 12.13: AR D INFIZREL Indicator 295

fmiErzO] 70 Indicator £95R SREWIERE Indicator £J5RMIZEES

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 ZIRAIKIE . IINSEERAE, EAFGIERE O, AR, AT, BLERSHA PRI
AAR, HRALIRIIRMSEE e — 8. i§i#t— P SHL%5IEES API 25 FHMIXT R ET, U
RN

o C API: #jigAeft At Al
o C++ API: Model %

o C# API: Model %

o Java APl: Model %

o Python API: Model %

7 COPT ZHrgmfei Ok, B C B4, HAMMX S mFERE 1D (C4#, C++, Java, Python) #J##
it Indicator ZJHAFHICHIZE:

o Indicator ZIHAHSCHRIE M2
1. GenConstr J&: FHCKMEA COPT [ Indicator £HUHI I M1dt %,
2. GenConstrArray J: J7{#FH X —4l GenConstr Xt RiFAT#EAE
o Indicator ZHUHL A% A E 2.
1. GenConstrBuilder 2K: MUK COPT M Indicator AU F4 H %% 1 dH 4
2. GenConstrBuilderArray %: J5 {8/ %t—4l GenConstrBuilder ZXf Rik4T#1E .

LA_E Indicator ZIHAH R MR AT IEM BTG, 1§~ BB H S mMEE T APL 276 T B B
SEaF

e C++ APIL: GenConstr %, GenConstrArray %, GenConstrBuilder %, GenConstrBuilderArray
%

o C# API: GenConstr %, GenConstrArray %, GenConstrBuilder %, GenConstrBuilderArray %

o Java API: GenConstr %, GenConstrArray %, GenConstrBuilder %, GenConstrBuilderArray %
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o Python API: GenConstr &, GenConstrArray %, GenConstrBuilder %, GenConstrBuilderArray

12.7.3 $S5ETREXE

COPT JBLFIRHE, FIRHAHA PAFFRL AR, I % 12.14 Fi.
AR b R SAU I, W5 A1

£ 12.14: KRR AR B YE B

e ESig) BHEENX

Soss BB SOS 24

Indicators B Indicator 2 M4

IISSO0Ss BHURE Y% 1IS 1) SOS 2yt H
IISIndicators BB ZH 1 IS /) Indicator I % H

12.7.4 $55%E9REY 1S K&

KRFAAATHTIN) IS THHELE R, COPT AR A, PRI SOS L3R 1IS KA, ESH R T iT4L
AR IR T FRIAFFR AR IIS KRS
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£ 13 F AATHEEAAE

AREARGS AL HOR AR COPT XA FIAT @B Fh b BT 2, 279 Py A0 1
o REATHLALGY IIS
o RTATHLALY TAT ARl

TE X PUSE () @3 AT AR, BANE R S B BRI AT O, X R R RIRATS N COPT. INFEASIBLE
SO AR AT AT ) J5 R A DL R PR

L. A B S EOEE N 8 (B2 5k LR e i U 75D 5
2. A B AN ATAT, RS L RO B B ] 2 [ R R
COPT $RALPIFIAN AT R [ 7 W A AL 27 5
L WEAFTIRER) IIS: &AL T B R AT AT A R 20 R AN AL RV
2. A{THARH (FeasRelax): R4 I FEERATAT L R B SR VEH I R{E (Violations).

13.1 AaJf31=82A9 1S

IIS (ANAJLIA—EF &40, Irreducible Inconsistent Subsystem) &S EHEAA AT R/IMTRE, BH
PLR A AL

L SRR AT
2. S TIS PERE— FLARBERTEE, AT REREH T,
SR COPT HHEAEIN 1S Ak RN, WARME 0. FUCHIN T E S URELAA R, &
B TIS, o B R AR T AT
R — AR L B B 1 T
max 2 = 12z + 8z
s.t. 5ryp + 2we > 140
271 + 322 < 90 (13.1)
4z + 229 <100

L1, T2 Z 0

AL T AT Sk R B s
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dry + 2rs = 140

T2

dry + 229 = 100\,

MBS BATA LS A, AR AP 2R 2 HON

cl : 5z + 2x9 > 140
(13.2)
c3 4z 4 225 < 100

THE EIRBERIY TIS 45 R E AN Ciis #30, CHART, FBE/RE R

\Generated by Cardinal Operations

Maximize
12 x[1] + 8 x[2]
Subject To
cl: 5 x[1] + 2 x[2] >= 140
c3: 4 x[1] + 2 x[2] <= 100
END

13.1.1 it& s
COPT SCHFEISFESE S (b H AT B 11S MR, 53] — NS BT b B R 2D AR AR A 4R

o H PR LUK TIS tFE 4 RS NS, $Re XA E40N iis (W: example.iis ), MKREAMK
% 13.1 fios:

* 13.1: AT TIS THEETh RE Y BRI 2

iz HE NS B 11 THREERBEANXH
C COPT_ComputeIIS COPT_WriteIIS

C++ Model: : ComputeIIS() Model: :WriteIIS()

C# Model.ComputeIIS() Model.WriteIIS()

Java Model. computeIIS() Model .writeIIS()
Python Model.computeIIS() Model.writeIIS()

184 Chapter 13. AREI{TIRBIRILLIE




ZEKkmRERPF, RF 7.1.4

13.1.2 FRENESNLRE 1S KE

RANES 1S IKEHEX B

THEATATHR 1IS Sen, LB R R R/ EFD 1 IIS RE, REm B ERZRBU RS

£ T1S -

o 1. fEEEE (FR/LS £ TS h

o 0: fRERE (FA/ LA AFE IS h
AR AR S #E O SR BN & 13.2 PoR:

% 13.2: FREUAR & TIS JRAAH L BR %

mizEd | TETR IS RKE ZEER IS K&
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()
AE
o DB R B R OSSN R ((Var R R) Bl HAE (VarArray oK tupledict 4
%)

o % C API 4, HAHRFEESHOMN Var ZHERMIRBUAANAE B T1S ARSI EL
PL Python A#i, Var.getLowerIIS() Fl Var.getUpperIISQ) ;

o {E Python API H, 0] LBV Var 8% SN 01 & M IR IR NS 2 ) 1IS RS
Var.iislb 3KEU & F A 1S KA, Var.iisub JREUZE & EA 1S RE.

IRENLSER 1S AKTSHEXES

THEA AT IS 58 HuE, COPT SCRESRIAIR O/ B F0) B TS R, IR il R W 4 Ria 7t

JERAE IS e
o 1: FRELR CFMFA/ BiaF £ 1S
o 0: FHELIR CPUS/ LiLF) AFETIS
AR AR S # O SRR BN & 13.3 FR:

13.1. AuJfFREAY 1S
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F 13.3: LRI T TIS RS KR EL

izl ARTIHR 1S K& 2R EIFR 1S K&

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 DU LB M AN 2 AT LA B2 2R (Constraint

ConstrArray X 4);

o [% C API 4, HAHAEIESHEOR Constraint

PL Python M,
o fE Python API 1, L0 LAE$1jiH Constraint

KNt %) B—HZH (Constraint FLEK

FEOLFRAIRIPUR IR LR TIS IR R £
Constraint.getLowerIIS() fl Constraint.getUpperIISQ) ;

NS BT AR DA PE IR EICRRL 2R 20 PR ) TIS IR :

Constraint.iislb FRINZJHR TiAFE 1IS JRZS, Constraint.iisub SRENZ)HR Fi4 5t 11S RS

IREVISFALIR 1S RS

AN, COPT #2240 % 13.4 i~k %L,

S AEREL SOS £ AN Indicator ZJ WA 1IS JRZ .

R 13.4: FRIUFFR LR TIS IR&AH R 5L

fmiEREO SOS 25k Indicator ZJ5R

C COPT_GetS0OSIIS COPT_GetIndicatorIIS
C++ Model: :GetSOSIIS() Model: :GetIndicatorIIS()
C# Model.GetSOSIIS() Model.GetIndicatorIIS()
Java Model.getSOSIIS() Model.getIndicatorIIS()
Python Model.getSOSIIS() Model.getIndicatorIIS()

RT R TIS R s B AR B MR N 41, Tt —

LatR

C API:

C# APT:
Java API: Model %,

Python API:

RETATAEA TS o+ H 2 fik oy 3¢

C++ APIL: Model %,

Var %,
Model %, Var %,
Var %,
Model %, Var %,

Constraint %
Constraint £

Constraint %

Constraint %

WSEAF R APL 7% F X R
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13.1.3 1S {HXE&#. BHENER
it
FHI P AT LU 3 B 40 " TISMethod" FURINUE, ME4EIHSE TIS HIJ7id. ARG OIS E0R B 7k,
5%, AHET.
e IISMethod
BHSH.
L IIS 71
ERINE -1
Ak
-1 EEE .
0: TG BT 2
1 P ERER

B

COPT fRfithic)m i, HIRA 1IS MTHE AR, T EAFEAIM IS & B R Gt TIS hACE ML)
REHAMKEME . ARG DR EMERIOE, 2% AT,

2 13.5: 1IS THEE RMC B

B ikl BHaNX

HasIIS BHUE M | REAAAE LIS,

IsMinIIS BHUEME | PR IS 2SN

IISCols BREJEM | ARk IS AR FEH .

IISRows AR YE | R IS MZAREH .

IISSOSs BHEME | 4R TIS ) SOS ZJH K% H .

IISIndicators R AR TIS 1Y Indicator 21 % H »
FHULHS

FH ] DUBE AN BT AT (0] 85 Rl B SO % a0, COPT SCRFEUR I SO e, BEEAT R AT B TIS.
PA Python i, BARSZIZREIWIT

from coptpy import *

env = Envr()

model = env.createModel("example")
model.read("example.lp")
model . computeIIS()

model .writeIIS ("example.iis")
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MPAUAE COPT %3N "examples" JCAFR TR AR HAFLTE 5 AL BEAATATHA TIS (174145,
AN "iis_ext.py" , LA COPT 7.0 fAF Python & N, MRS A: "copt70/
examples/python/iis_ex1l.py" o

13.2 AuJfTIEBAIRI 1Tt

AT (Feasibility Relaxation) {13 FE i i/ 5UR AT 47508 20 SR RIAS LA sk e (8, SRARAS
BRI bR RS, R o DU A A7 A B e R B ST A 2 R AR, A
T A B AR T 47

13.2.1 &AM

COPT SRR MR B THSR T AT AR S A BRH, (R ARt ] UK T AT A R s 5 N ST A, i s ST
HIEHN crelax (U: example.relax ), FHREREAMUI 7 13.6 Fin:

* 13.6: AT TIS TR ThRE Y B2

fmierzn THEAI TR BRI THANSIREEE N3
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 #24t 7 Wiy ok BT A7 AR s, #ERR Python ZAMWgmEsE L, F P ar LUd o) ek AN F
ST IRAE R S -

L AR AL A AR AN LU I RTAT (AR o, R4t 2 NS, DU PR AR B s 4 24 TR
ifRelaxVars : e AR EHATIAM, BRUMEAN: True

ifRelaxCons : e A LAIWHEATFAM, BRIMEAN: True

2. SEHM: ATLMRECEZ SR (R E /AR, BEARR /AR IR

=
AR

vars: fERASHAL &
cons: FFFATMZAIR
colLowPen: AFH: T A& 1
colUppPen: A& b FHTETIA
rowBndPen: il HIETT AT

rowUppPen: #7 cons NXIALIW, MIFRIRLHR ik G T+

—fEIE T, WE rowUppPen 4 NULL BiH],

AT AR i T 5 B B A R R 1 1 b T O AN S A Bk BB AR, BRI R S H0E St —
B, S SEARR gD APT S5 T B & 53R AR A A -
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C API: T HAuiniest 5 o a8 ok 8

C++ API: Model %

C# API: Model %

Java API: Model %

Python API: Model %

==
/EE =2

o BEXIEIfERR (Simplified) AIAIATACRATBIT5ET750, COPT Ky Python #21H J34MEALERH: Model.

feasrelaxS(vrelax, crelax), RFHIAMINSEL (vrelax fl crelax ):
— vrelax : REMAREIATIAM, BOAMEN: True
— crelax : JETXLHHEATIANM, BRUMEN: True

13.2.2 AI{FLHSEAGEXSEH. BHEAER

FH ] LIS % B 240 "FeasRelaxMode" [ANEIRUE, EHETFE AT L. ARGWERE D2
BRE I, E5%: AHET.

e FeasRelaxMode

BHSH.

TR AT AR S T 7

BAIANE 0

AlE{E
0: HRAMEINALHRAA -
L SR M I 5T 1 SR AR BB B A T 47 A Fa it o
2: /MU REH
3 THERR /MU REH T I BRGS0 AT AT AR st
4: B/MEINBCTJ7 R 9AE
5: VHELER/IMEIIBCE 77 v 58N B SR AR e L mT AT A RA it o
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B

COPT #RAAMKIENE, RRIR AT A EE R, W 3% 13.7 P ARGFEE AR RO L, 15
5% BEFT.

R 137 AATHAR AT SRR R M B

B i) BHEEX
HasFeasRelaxSol B T BAFAE AT RA 25 3R o
FeasRelazObj 7 RUE N AIAT AR AR -

E2

COPT RHtLAFER, 2l FnEsE (RAHD FARATRstE, DLAARR (W) EAReAT
eknieE . AFRgER D REERBOTE, HE5%: FaET.

e RelaxLB

R

AR () BELR T) FARRAT R .
e RelaxUB

R AE

LR () BELR 4T) EFRAAT R

B

M ATLAE COPT %) "examples" SR TN R EBIAF G fE i 5 LI AT ALAR st KR 1 AXHS, S
fF4N: "feasrelax_exl.py" , LA COPT 7.0 fAFI Python & E ANHI, MR SCAHEEIZEN: "copT0/
examples/python/feasrelax_exl.py" o
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14.1 fEXEHE

14.1.1 i BEFHINBANRAE
XF THEHOR R R, A2 EOR RS COPT St i B4R g SR B el — A BYIIREK 777%, JFn# sy
o ATLMREN S EA
o vars : 1HEXE
o startvals : fiE L EHE
ARG EE I sE T A0 36 14.1 BoR:

R 14.1: BCEVIIRME IR

ez EREL

C COPT_AddMipStart

C++ Model: :SetMipStart ()

C# Model .SetMipStart ()

Java Model.setMipStart ()

Python Model.setMipStart(vars, startvals)
AE

o KRTHIEMAREAE, EAFREE R RIRE LI WA, Dk SHABMEEARE, (H25%
IR ThEe RN S0 e — 5

o RTHE C BESHOREVWIGM, BIKESHZEC API F3: AN 046k H 3 B
COPT_AddMipStart BE&#%i;

o AT DL 2 U 2T R 5 NS [B] MRG0 o 15 7 50 N 45 35, A ] Model 28] loadMipStart ()
PR R4 aT iR B WG ER B | JEIE S 2 AR B MG RS B, P T LAk SR 2 H
YIUE -
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14.1.2 {IIaREANEN/BA

COPT $MESCIFE:/ SIS REL W LOABIIRMESCAE (" mst") iU EBUE, (F BRI &)
PIARMEHUE ;s AT DU B HORRIR R S5 RO A YIRS R, SAEWGME (" nst") He ARG
R RIE SIS R RAL W 3% 14.2 Fios:

R 14.2: VAR SRR R £

iz

IEAVISRRE S

SNYIaE

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 ()

14.2 XS

HECR R COPT $RMELAUT IS, AT ARl 553 R R A e g 14 A 27 5

e MipStartMode

BHSH.
KPR UG IR 5 3K
AIAE -1
AIE(E
-1: Bl
0: AME LT RI4G A -
1 AU e B HRTAT AT AR 2 -
2: DUSEIATAT A0 IE. CEPIMRMEAS SR, IR T MIP Rab4D).

AR WARMEAIE AR e R, T E MipStartMode=2 , T INHIMGME S AEL

e MipStartNodeLimit

BHSH
MR TERERIAR AR, SRR MIP 775 s R .
AAINE -1
&/ME -1

B A{E INT_MAX
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14.3 {lafREEEE

14.3.1 ¥iafFEEaER

L. WIAG T AT HLEE 7 se 4746 g SE A

Initial MIP solution # 1 with objective value 9.73987 was accepted

2. RALI I VIURE, H ¥ EZH MipStartMode=2 , JEIIKAE T MIP J54h4:

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

14.3.2 {liafFEEEAER

1. RIEHVIEREA 1T

Initial MIP solution # 1 was rejected: Primal Inf 1.00e+00 Int Inf 1.78e-15

2. HETHAROHEIR AL RERFLAEREL (not better )

Initial MIP solution # 2 with objective value 10.3312 was rejected (not better)

3. VAR TERE ( partial ), HRIEE MipStartMode=2

Loading 1 initial MIP solution

Initial MIP solution # 1 was rejected: partial

4. NEETRTTROFGRE, TERBEDKET MIP K EIT1TH

Loading 1 initial MIP solution
Extending partial MIP solution # 1
Extending partial MIP solution # 1 failed (infeasible)

Initial MIP solution # 1 was rejected: partial
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$ 15 & EBHHXIEAAINEE

FEASE F 53 308 FHE R RO ) B R v, SRARES 24K B 2 DT, COPT b B fidit (So-
lution Pool) IJRE, W LASRHUMEIS H AR AIN B H bR R AUE . SCHF R A R AL dE . MILP, MISOCP,
MIQ(C)P.

COPT BRI H, MHILIRE LTS, SRIBUEM TS 1Sol Mg 45 2 A8 BRI IUE, i m] DLIREES
iSol AMFExT N H A bR AL E -

o iSol: fEMMFERIZRS], BIfEMAZE iSol ME (M 0 FiIR):;
e vars: fBERLE.

FEAS R AR H I b sk B 7 0t 46 15.1 s

1510 BRI AT H AR oA A E P o8 2L

e SREN7 SREN B rEREE

C COPT_GetSolution COPT_GetPool(ObjVal

C++ Model: :GetPoolSolution() Model.GetPoolSolution()
C# Model.GetPoolSolution() Model.GetPoolSolution()
Java Model.getPoolSolution() Model.getPoolObjVal()
Python Model.getPoolSolution() Model.getPoolObjVal()

AR R ICERAE, EARMEE DRk, AT Bk SHAMRBEARE, HE
KL D RN S 40 SO —BU;

AR B M
e PoolSols
BREE.
figEit R AR A K
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16 = COPTiAMTE

16.1 HIKTRESF A

XFSCRFIRAC SRR, 2 HOR S COPT AR TR T LU AT SRAFIEREN A s, X T8 /A%

GARALI R, SRR AT FTAN T -
o BSEURALIE: SCRFRMRSRARMS IR, RRAHAZE . H AR BN B br e Bl T A
o EGMRACT B STREF LSRR .
COPT L T RAM TARRIZW T
LEYe, BEATHEMEUIEL, R RvER P A SRS
2. BRJE, BUARIARSE, B SHORR TR SR EGER MR SRS

16.2 BN TREXSH
YIRS BHOR R R & X, 1 % 161 B

*® 16.1: ZHORARRS LS

285 KE SN

TuneTimeLimit TR | SECRI R A PR )
TuneTargetTime FRBZH | SECRRE TR B bR
TuneTargetRelGap BHSH SRR U2 2 H Ax
TuneMethod BB I IRPS

TuneMode BRSH SRR R

TuneMeasure BHBH SRR Rt 57
TunePermutes BHSH SRR A S BOSE R B
TuneOutputLevel BHSH SO H S R
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16.3 SEREMLINEE

COPT LR SEM 1 LI T Zhfe:

16.3.1 @ARBGE

ZINAEH S 3 TuneMethod 41, AL R PIFE 2% 520
o WM RITVE: WHEUBDRBSHOIITE, FREMMSHORE;

o RIS FEZNSHAS, BAERNEREN, T T RARRNSEE, HF
It 2 VAR B 22 R IR I AN 1)

Z4J TuneMethod AT BEHUE KA N SCANR, JHIE B E HOVASFIBUE, DLEHAT IR DT E s, B0A
BENE SR

o -1: HAhGESE
o 0: DUAEHRZORNE
o 1 BT R

16.3.2 iAfitER
% IhBE I B4 TuneMode 20, FTHETIAT: KA. SACHIR A2 . HAFERSEN HAF R BE T B
BB A E B . AR R ORI 43 67 % B AR B

o 0: SRR A

o 1 SRR A

o 2: AbRRRHE

o 3 FRREREUE T 5

AR A TRAGHRI L BN BCE T, A5 SME TSR 45 E BN A] R P AR AR = A, R AT
Fofs B sl AR D o B AR 2 2

16.3.3 AEHiERES

ZIIAE N 24 TunePermutes 5. v 1 MBURIADRRYEREMITLAIZL4L, COPT L TR fevr il 45 %E
BXSHORIT RS AT R, BN E Y A Bhik#E.
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16.3.4 E{GEN

ZINBEHIZ A TuneMeasure 21, AIREFETHSME R 5T
M PR S BORRT FAE AT 2 OB, COPT YA T EoRE RS 15 B 1 oA 0 v I 354 P T AR
SRR . PIMEAEE, BOA R E N E SR

o 0: HECTEME

o 1 HHERKME

16.3.5 A BHE

ZIRE S TuneTargetTime n TuneTargetRelGap .

COPT WAL TH Fu v AL $8 5E SRAR IS [A) R ARG 22 A N AR B b, =418 D0 T LR B A2 i s R A8 H
WIS EUE, BB IR, X TR, BOAMEDY 0.01 &, X TR EZE, BOMEN 1e-4 .

16.3.6 AL EHEath

ZINBEHIZ AL TuneOutputLevel #5M, ERIU A AR UL 2 M 2. RIS B S BB QR
o 0: AR HE
o 1o U0 St S R A 2
o 2 B RROR L R 2L
o 3 R ERJCR P S AR H A5

16.3.7 A{KAIEIPRE

ZIIAE 240 TuneTimeLimit 56, ERRSSHOFAI TR AR BOARE N A Zhig .

16.3.8 HRBEENXAD
FH T UL 52 SCBATR B4
o HEEMESH

COPT ML LA RV st BT HHSH, RSN ERI RS, XESHRAE NG E S
i, COPT MM L HAG A0t i 5 2 Bt AT R -

o EE SCEEWIIAE:
COPT HIL TR AVFRI " W BT R IWIGE, 7£)5 Se S ORI H b, ol AT L) hn i
BEAT IS

o HE GRS
COPT AL TR Fo v F P MR SO e iR i B O S 5 &, U IR0 TR DLR E I S B
ENKIEIATSEORR IR, BN COPT WAL LAY B3 E RS HH & 34T R 5
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AR COPT IRSIFS COPT ZHCCIHH AL, DXBIAE T RSO e v A S 4R E 2 ME.

16.3.9 REVRAMRER
ZHORNAR )G, W LLEE &M TuneResults SRENSHOAM AR B H, AT LUINEHE E 9 = (45 R
PR EE B AR SHOC .
COPT $ ittt 15 9 5 KIS HORIL S REIZHOAT (1. par”) Hh, HEIGENSHA:
o idx : ZHIAME RS
o filename : &K
AR G AR 1 v X B2 PR R 00 T

*® 16.2: AFEREE T EHASHORIUEE R 1R

ez EREL

C COPT_WriteTuneParam
C++ Model: :WriteTuneParam()
C# Model.WriteTuneParam()
Java Model.writeTuneParam()
Python Model .writeTuneParam()

16.4 SELRETG

filtn, A COPT #ré47 THEXER "foo.mps" HEAT ML LASGERARS 0], FHOGM 44

copt_cmd -c "read foo.mps; tune; exit"

LA Python #2144, fH COPT WM T AWM R EI 4R -

env = Envr()
m = env.createModel()
m.read("foo.mps")

m.tune ()
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FHHOR 4 COPT $24t Callbacks C[HIE) Thfg, SCREH P AEIR G BB 73 SCOIRIRSR gL e, 3k
BorpalfE e (el N A AaTa it B PR ESE): PAURIEHDR RS Bl (s nts 2R
AN, b SRAESE. HATSCRAE Callbacks B IR SR RS BB RS —HrdEditl. &
ERE IR (A0 BRI CRIONBHRRARTUAR, BN REX LR A AU [ 48— PR 08 MIP).

513 o £ COPT e R el A v B il I e FH P B E U kg, B P AT LUl COPT SRR APT —
B Z A~ Callback Context (B p& BUfih 5 2540 VEM— A~ B 8 LR R EL . R F) APL 42 ) Callbacks
Ty he TR VRS AR A ART 50 0 BRI . TR R KK A SR M B R e I 2R A R T [ R f
RFAF . ERIHRER R, 0l Lo ik B i st A2 o 1) 42 8 Fllas &) KMt A2, 3REUR(E B BL
KT HAT BRI T Callback Context. HHET, COPT SZRFPUF Callback Context:

o CBCONTEXT_INCUMBENT: 4443 Bl S L rl 47 M, A A [ i o 44
o CBCONTEXT_MIPNODE: AbHESE R MIP 5 /5 (FF3RMFE LP FAdthin) Bse o) W, i [l 8 e %
o CBCONTEXT_MIPRELAX : 4R E| MIP ZZPEFA MRS, fid & 211 R 51
o CBCONTEXT_MIPSOL: 44KF| MIP mJ4TfR, fili % [2]9 ok 5L
AR BT B RN
o RE MIP KfgidA2 & 43 4

=% MIP K g4z

B API F1& R Callback 71 7¢

=
ag =

COPT — kM R SCREEM — Al R 2, AR AE R — A [ s b n] AL 24> Callback Contexto 41
FH A HEBELEAFR Callback Context FHATAFIM#AE (FI417E CBCONTEXT_MIPSOL F, ¥siNtEMEL)
W5 7E CBCONTEXT_MIPRELAX I, MSINH T H & HIEPFIZH), W 75 ZR X L4 ¢ 1) Callback Context
HAE N R B S BRI R R, TEIZR BN E, PTLATEFRE M Context T, AT M #EAE
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17.1 FRECKREIEEREIER

MIP KRR FEF, Ar3REL R P A4S BBk T Callback Context (Callback Hfilik 2644), B ARNH R %
RIS T,
BE, FERARE N A API RECRIRBCK @b A5 8 (API B ﬁm%ﬁmﬁ$Am,mCAm

#& COPT_GetCallbackInfo , [HIFIXTZ A API UiEid CallbackBase.getInfo ), LW AR5 E LAF
R e AR MBS HORIE €. COPT CRFRELY Callback 158, TEAHIE S Callback 48 %4z &

ﬁj\c

RINES LRV INEF
Callback Context Callback Information
CBCONTEXT_MIPSOL MipCandObj, MipCandidate
CBCONTEXT_MIPRELAX RelaxSolution, RelaxSol0bj
CBCONTEXT_MIPNODE NodeStatus, RelaxSolution, RelaxSol0bj, MipCandObj,
MipCandidate
CBCONTEXT_INCUMBENT

B T LR F A Callback {5 5 M HF @ M XT M Callback Context UL#4k, BestObj, BestBnd,
HasIncumbent, Incumbent TEATAR] fil 5 25 AT AT LA SR HN

==
AR

. I3 HasIncumbent == False , N|JCiAFREX Incumbent .

2. {55 NodeStatus IR [FME AHE, FoxHHITT A LP fAS0 B KRR, THUEES%: —
FRED: BRES )

3. %F Incumbent , RelaxSolution , fil MipCandidate X =JifF /S, AFEH: LRI A A

[

—_

o CiBEE: LK% COPT_GetCallbackInfo , i #KHLIIHE{E B4 FRYE AR BT Z
Bt

o MR RIYMFETES (C+4/C#/Java/Python) H', CallbackBase ML [ TR
2, DSRHUHE R H A5 o

40, Python/C++ #:I0H CallbackBase KIEf getIncumbent , getRelaxSol ,
getSolution . HAMZFEE FHKML, W ZE K API ) CallbackBase K.
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17.2 = MIP KREFHTE

COPT #RAAMKREL, L AE MIP 73 SCOIEE AR RE o, S B A A IS PE L R s i, DA
il MIP SRARHERE . E BT =81k

L IS LR
2. INET
3. WEH E AT

17.2.1 FFIMETHELIR

i 1t 240 TR AN AE ) T 240 TR 2% A4 3 S N A IR A R TS I 20 o o o6 T — 280 B R B AR BB A, X Bl
AT DU RO s /MR RS, s MIP SRR . Hd—AN% 0L BURGZ TSP #i8L, 1l iS5 s
fiH "examlpes" M "cb_ex1" .

COPT Aty s P PELI . —F2 FER MR 2 BT 3 a] JEUUR B P s PR L 53— Fod it
F P B E SR R R E 2K SRR A2 R S AR I PE L . il 4~ APT #4727k — 07 H
TRE L R BRI A b, 55— WA T AR i ISR 20 . 7E C AP 1, X 4H 77 AT AR
Y5 R B KRB LS " Callback” SRIX 43, 140, COPT_AddLazyConstr fil COPT_AddCallbackLazyConstr
o TR R APT 1, XA %5 78 T Model XAl CallbackBase 35, LA Python Afil:

o TERMEZ T, F ] LLlid A Model.addLazyConstr() BY Model.addLazyConstrs () E M1
RIS I LI R

o TERMIEFEH,  (FE477 Callback Context SZFFMIUHEHL T FH /- wf LUIE i =11/ bR £ o 355 1)
CallbackBase.addLazyConstr() B{ CallbackBase.addLazyConstrs() B)&RIEHELI R .

T LAERMTT, COPT Lol m itk L d s Ar i, 5 SEPR IR 73T, JF B R A 7ER g i
ORI S T IR LRI, Aol e TR I B

NHIRIERETE, fERMEIERES, COPT &2 H i Ak B in i 4= 5 1 20 R & 5 WA AT 3% 21 1) i
S, IRK S BN SR AR TR] CRF A M IN 1 2 RS I B LR ) . 8T 7 RAE B IE T
2R, a2 e AT R B R i S

VL) L fE4F CBCONTEXT MIPSOL A1 CBCONTEXT MIPRELAX H¥RMI. BRI R IIA T EM G LP
VAR & TR, {HR S ikt %t CBCONTEXT_MIPSOL AT EI AT/, KA HER
BYE THEBLWR, DL e B iRes R

N T BRI Z AL EREEL R, COPT Lt 7 — SR A ITTRIEE, BeEREEAREEESR.
R G, S INVE 22 AR5 AAME T AR P R TR 2% COPT HOPERE AL S miso ), FH 7 7 388 G 3 P i

=
AR

o WMy CBCONTEXT_MIPSOL VEM — M aliH %, A COPT #2 AN F& Z IR E LI
BT R SR AR () — 5y, X433 COPT & TAL B B 45 OB L08R
S EHA T B P AT (8D ER.

W P IRAT s a2 3R, (EAT5 4R 4848 B CBCONTEXT_MIPSOL, COPT #&4it T LazyConstaints
ZH, SR AT LA S R COPT & R tEME Lo In 2R b o BRATE AL T, b2k
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BA -1, R i R oh A5 i M 2 R ek T CBCONTEXT _MIPSOL (1) Bl A%, COPT ¥ 2 1E Tl
AL T HA R X 2998 WS HE AR E N 0, KonBIEAA7E M 14 20 PR B CBCONTEXT_MIPSOL [f] A
WKL ¥4 VF COPT FE AL B IA N HEAT SR L90E, XAAEIRT W AE L N RAEH . i, g
TE [E1 U B BT ENR BN B TAT fRAE S, (RIS VE L O R 5L . SR1f0, — ELF PN 7 1814
W, XATREFEERME R W ESTEN R TR RS S, 5% 8 H CBCONTEXT_INCUMBENT

o UWSH S #E CBCONTEXT_MIPSOL H¥RMIMEIELIN, Tieskbr B MAEE LW R Sad e, HHTm
MIP FATfRESEREIE L. MR BIMEAST G BRSO T, X PP 845 F - B8 il i 7 In = 1 4
PEARORIEAAT B0 AT R . (FIEE R, REA R EARRIEIEL R, COPT mlfgs 2 KR [H
(FIf#. WIRAE CBCONTEXT_MIPRELAX HHNINTEVELIHR, MATH LP M A—w Shiind, RA7E
ShriE R T IR L N A e AR 4

o ST R AMFERE R, 7ERIERECT R Model JS AT AR bF FIOK IR I 14 £ 3R & TE 2 1)
O T C BERUL, MEXTRM) APL BR%0O . B — MU, 7ERFSFEP AR SR, BRIEZR
Il RO NEIRYIE R T

17.2.2 FRONEVFE

FESR At R RS s~ i 2R a]T DN ag LP Fasth AR AR, B an BRCEUE 9 /N LP i DA
MIP [a]#HT 5t

COPT SCHRFAESR RIS AR i B R AR I = 8 BT ST TEL AR, Pl DAL Kz
BIECE IS callback FESKAFHABIZS INBIRLAY b, &F4S APT ML T77E, — A T IR wIaa B8y g i &
P, 4R s R R AR I E R . /E C APT R, AT DURYERA R TS "Callback"” #H4T
[X 4%, {511, COPT_AddUserCut 1 COPT_AddCallbackUserCut ; 7F I [AIXf %/ AP, X2 %4y
A% T Model 2841 CallbackBase 25. DL Python Jfl:

o TERfEZ T, FHPAEILLEE A Model.addUserCut () Y Model.addUserCuts() ELIE[AEEIZRIN
P .

o TERMRTEA, (fE 4407 Callback Context SZHFIME G T) P vl L i (A1 p& £ A
CallbackBase.addUserCut () BY CallbackBase.addUserCuts() BIZ&HRINE T H.

EFi R EEFE CBCONTEXT_MIPRELAX FRH¥RIN. fEUEAL, FIPFET24ATH0 LP Fasthfd DL B & I E) P

=

FE
COPT &&HEAEHE L LP At @ E T .

X T [ %o B R i A R, 8 [0 1 o8 K50 R Modiel SRFRIAEART bR BORAS I~ T2 To Rty (o
T CHEIRYE, WX M APT BB0. B —ffut, ERMILAE T AREE SR, BrARZAINTS
P2 AR B
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17.2.3 i@ EEENXHI1THE

COPT SCHEE MIP KA FEHESINATAT . XA P REEAE COPT KRt A% h [F SR AR A AT A
S BRI ATATAE. FIUnfE 34TSR e & R E . SRR 7@ LA A COPT_AddMipStart (5
W.:vef:chap Mipstart) $&HEECE 7 [71 1 5 £ 4t
WS e RE — NI, WA AR A MIP B GEHASEHE. X T7ER iR 2 4R B kg, 78
C API 1, A LATE [|] i) 58 % 4 &6 ] COPT_AddCallbackSolution JKIZANHEHATIRIN, 7ETH FIXF 4 API
B, USRI AR IR CallbackBase ZSF@Mt, R EAKIAH A% LA Python Afl:

o WHE HTENITITME: CallbackBase.setSolution(vars, val)

o W HEXHIRINEIMEAI G . CallbackBase.loadSolution()

==
3
AE

H#T, @it callbacks 77, COPT Szt E 528 il 171 .

17.3 A API H{§HH Callbacks IJfg

DU M R W gmFE e 0 oB, BoREARF API 1, R Callback THEEHRIFEASTRINT .
1. #E—AHE X Callback 28, 4k CallbackBase Z5;

2. S CallbackBase.callback() BAEL, %A% COPT 1 FH i Bl sR . 723 A H P vl PAZEAS A
] Callback Context N HAT T #EAE GRIH RS B BE I I8 ML /8~ 55 )

3. B HE W Callback 41,
4. @it Model 2K Model.setCallback() VESM Callback =24, F¥ Callback Context 1A%

BN WMRFTENZA Context VEM [ &K, AT LAE %A 808 AT, 61, copT.
CBCONTEXT_MIPSOL | COPT.CBCONTEXT_MIPNODE .

G RR i FE T, B S2Pl) allbackBase. callback () BRECEAERMEIEME) Context FA%IEH
AP arbUE A CallbackBase 255 7E where O PASRE YT A H Context.
WIHTTH > D4 P22, CallbackBase JEH IURREL (BILXT R C API %D R AefESR: € 1 Context

R . FERFIH TS Callback Context H o VAR € FIHEEAE, L Python A, CallbackBase
IR R R B DA R AT FH ) Context & 71140

Context Function

CBCONTEXT_INCUMBENT getInfo, getIncumbent, load/setSolution

CBCONTEXT MIPNODE getInfo, getIncumbent, getRelaxSol, load/setSolution

CBCONTEXT_MIPRELAX addUserCut (s), getIncumbent, getInfo, getRelaxSol, load/
setSolution

CBCONTEXT_MIPSOL addLazyConstr(s), getIncumbent, getInfo, getSolution,
load/setSolution
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ZEKRBRERPFM, REF 7.1.4

AR

o ER getInfo Al LAfEFTA Callback Context H# i M, (H AT HI #I15 BAK SR kT Callback Context.
TEYR(E BAE S D 3R BUR i A2 o 143 &,
FEFR Python LAAMHAR AP H, getInfo & W ##ff7) ¥ getIntInfo Ml getDblInfo LAZRENAN[H]
B R [l A S
AR BAEAFK APT AT RELFRIEA A, (HEILHI SRR ZHF R

BRI IREL Python APT HEAZ%, (HXI THIFIN RgFEES APLd, SEBly UL, T
LS 23540 "examlpes" Hk NIRIRFIALID . W1 Python 2/ "cb_ext.py" o X C API, 7E3K
TALRHYE A [ B ) 32 X T

o HE VR ET LU R 2L, HREAFRN int COPT_CALL <function>(copt_probx prob,
void* cbdata, int cbctx, void* usrdata), J:FF <function> ZAFEIEEL .

o FRECHHT A KA AT where O, TIFETE cbetx S % Bl fil A 2 AF
o ATLLEE LA EE XK struct S5HFFREAEN usrdata ZHfk iR %35 5 BIEAR G A 2
HARSLIE 2% C APT /- PIK cb_ext.c o

(5] VB 5 7E AN ) e 1 Hh F 3 P 5 ORI R 2 R BB AR, (R SCRFI T RE AN R 25 SO — B, v
BB 2 ARG APL 225 TR B 2 5 DASRICR AR 24 .

o CAPI: FifZk 3L

e C++ API: CallbackBase %
o C# API: CallbackBase %
o Java API: CallbackBase %

e Python API: CallbackBase %
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KR4 COPT 1) Python APT $RALHFFEEMTT X, SZHF NumPy 2465040, —4E10 NumPy %H[%,
PLK SciPy FIRAEHFE ( csc_matrix ) FATHRAEHFE ( csr_matrix ) ISR (NumPy SARARAZIR A
1.23, Python FAKMAER N 3.8), JEHALIFIHE M (bri) ZREAEMA NS, FESRMLW T U6

1 IME 4L (Mvar 5D A CERAE:
2. MEZAELNRIENX (MLinExpr K050, RIMBZHELMLH (MConstr FXTR) FFHHFHRAE

3. Mg xR EX (MQuadExpr BXT5), IINZ 4N —IRZIH (QConstraint AT HR) FFAHK
B,

18.1 FMIEREEIRIRTL

COPT $RAE RE R A Th A8 H AT SCRem AR JRAABERI I Horr, JRIAREEN CRERIAEED 1R
T Python ) NumPy & (NumPy FfKAMAE RN 1.23, Python FARMRAE RN 3.8); 7.1.4 i py il
B, FT COPT C++ H MM AR ARSI, @R BEARBT# A — AR Tt

1E Python # ', PiFEzlEd Model .matrixmodelmode BHATHE AV, BRI R, TERHE
fo FH 75 B

o Model.matrixmodelmode = "legacy" (BRIAMEI), {KHfiT NumPy F;

o Model.matrixmodelmode = "experimental" , % COPT [ C++ JFAEFESR (NdArray ), G
AR o

P ol S 1 R B DA R B A ST A 22 57

1.MConstr.reshape()/MVar.reshape() f order (17fif) J7i, RIS & order MIHUHE:
o Gk RN c G AR GRFD
o MBI HSCRE e GRAT)

2. FHE 5| (advanced indexing) ZHFIEHL:

P nqueen [, XL B Z RAEA A queen XfRIFILI R YH .
o IR BRI NumPy HURIRES], ARSI T

import coptpy as cp

import numpy as np
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(£ E0)

env = cp.Envr()
model = env.createModel()
model .matrixmodelmode = "legacy"
for i in range(1l, 2*n):
# At most one queen per diagonal
diagn = (range(max(0, i-n), min(n, i)), range(min(n, i)-1, max(0, i-n)-1, -1))
model.addConstrs(x[diagn] .sum() <= 1, nameprefix="diag"+str(i))
# At most one queen per anti-diagonal
adiagn = (range(max(0, i-n), min(n, i)), range(max(0, n-i), min(n, 2*n-i)))

model .addConstrs(x[adiagn] .sum() <= 1, nameprefix="adiag"+str(i))

o WIEES: AR B @EH RS, FEEN Python FERZRSI T, W ARSI T

import coptpy as cp

import numpy as np

env = cp.Envr()

model = env.createModel()

model .matrixmodelmode = "experimental"

for i i in range(-n+1, n):
# At most one queen per diagonal
model.addConstrs(x.diagonal (i) .sum() <= 1, nameprefix="diag"+str(i))
# At most one queen per anti-diagonal

model.addConstrs(x[:, ::-1].diagonal(i).sum() <= 1, nameprefix="adiag"+str(i))

3. REUERESN B (MConstr Al MVar 25X %) AHCER, IRIEHEKAIAH .
o JR4AHEE0: numpy.ndarray
o WA : coptcore.NdArray
4. SRR E S LA BT AR -
o JUIRRE XPAERZTERRE], TSR AR
o PR SRR L i oy = 4k
5. SN2 Y IRLIRIN, X 2 5 R AT AR B YRS SRR L, DA RGR B KSR AN TR »

o JRIEHA: SHEME T IRARMBEHEFERN 1 (BINE) , AEEHEEEMYER, REMERT
NQConstraint £ %

import coptpy as cp

import numpy as np

env = cp.Envr()

model = env.createModel()

model .matrixmodelmode = "legacy"
Q = np.full((3, 3), 1)

mx = model.addMVar(3, nameprefix="mx"

BT )
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(£ E0)

# mqc <coptpy.@Constraint: >

mgc = model.addQConstr (mx@Q@mx<=1)

o WKL S5 IRA R RAERL T DOy — 4k sl — 48, R BMERRNMQCConstr & X5,

import coptpy as cp

import numpy as np

env = cp.Envr()

model = env.createModel()

model .matrixmodelmode = "experimental"

Q = np.full((3, 3), 1)

mx = model.addMVar((3, 3), nameprefix="mx"
# mgc <coptpy.M{Constr: shape=(3, 3)>

mgc = model.addQConstr (mx@Q@mx <= 1)

18.2 ZHTE

1. IIMZ 44L& Mvar

MVar je % R B CHRIER 3, AT LA Model.addMVar O [l A HY S IIAT S 4L 2
FFRI Z Y78 B MVar o B T 75 246 2 240 shape FORZAh, HARSE SIS @R &1
WteEM—5, fF5: 1b, ub, vtype , nameprefix .

o WNIN—4EIELLAZ YT x = Model.addMVar (3)
o NN 4E 3x3 “HHHIAI L YEAF B y = Model.addMVar((3,3), vtype=COPT.BINARY)
A, O LAXE MVar 24 RIEATYIAHE, W y1 = y[:,0:2]
2. SR YA A K R
o YEE¥E: MVar.ndim
o ZYEARILIR: MVar.shape

o JLEH=: MVar.size

18.3 ZHERIZERFTIATN

18.3.1 SHELMRIAN

24 ESH A (ATUCA ndarray ) M E 4ELPERIA (MLinExpr ), SCFFIEH FEA:
1. FpfsfikizH: A Qx

18.2. BHTEE 209
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x = model.addMVar(3)
A = np.array([[1, O, 1],[0, O, 111)
exprl = A @ x

2. [ENHIEH

x = model.addMVar (3)

c = np.array([1, 2, 31)

expr2 = c @ x

18.3.2 BT IxFix

LI 2 4 R RIE RO R A A R
e x@Q@x: 27Qx

e x@x: 27z

e x@Q@A@x+c@x+b: 27Qr+cTr+b

18.3.3 HttSHLHIEH

L SRR, FRAERIEN, DUCERE G

x = model.addMVar(3)

y = model.addVar()

¢ = np.array([1, 2, 31)

Q = np.full((3, 3), 1)

expr3 =2 *xx CQ @x+c@x+2x*xy+1

2. B/ B/ RS

mx = m.addMVar((3, 3))

B = np.array([[1, 0, 11, [0, 1, 111)
expr_add = B @ mx

expr_add += 1

expr_add *= 2

AR
o WAMHIZLITH 24K IEA print (MLinExpr) /print (MQuadExpr) M, [A]f <%t Rk X R
shape . 24 shape=() I, FRZRLER AR (P—2M/ ZRFIERD, MM ndin=0 , size=1
, X2 %A E MVar f shape /2 d01k;
o MEHTHFEREIZE (AQx) I, FFE MR RN, A RIFIE X AT T A [
o COPT X #f MLinExpr KX ZRA LinExpr &5i&{EH, (HFFEME I MLinExpr FEXf G55 %
shape=() , WZIREFFIEAN MLinExpr X R H. shape=()
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ZEKkmRERPF, RF 7.1.4

18.4 FEPEEYSR

18.4.1 $ERELEIELIR

COPT SCHRFAINFE ML LIR B PR I7 30, RS HER AR LA BT A A -
L BRI FE R P20 5K ¥ Model . addMConstr () » A LAMRE M SHA -
o A BMEAWRERBUGERE
o x: AR (MVar FEX 50
o sense : LMLAMMAR, FHER: 'L OMFET), ‘¢ (KTFHT), "B (FT) %
o b AMEAWAmI (A&, 4EE5EME A TR0
o name : ZJWHIK

model.addMVar (shape=3, vtype=COPT.BINARY, nameprefix='x')
np.array([[1, 2, 3], [3, 2, 11D
b = np.array([2, 5])

X

A

mconstrs = model.addMConstr(A, x, 'L', b, nameprefix='c')
obj = np.array([1, 2, 1])
model.setObjective(obj @ x, COPT.MINIMIZE)

2. BYHELMLIR AN —HE ML, # Model.addConstrs () HATCAUSINZ 4245 .

x = model.addMVar (shape=3, vtype=COPT.BINARY, nameprefix='x")
A = np.array([[1, 2, 3], [3, 2, 11D)
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)

18.4.2 ZR&ysk

COPT SCHFININERE —IRZ R IPIAI T2, B S HER IS 20 B AN
L BTN FE IR 2R ¥ Model . addMQConstr O , W LMRE IS A

o Q: TIRIARBUGER
o ¢ AMEWIRBUAE, HELVES, WY None
o sense : IRZPIRMER, WHUEA: 'L' OUMFET). ‘¢ CRTETO. 'E' (BT) %
o rhs : TIRAHA i I
o xQ_L: TIRIURBERE Q AimAtE (A&, KESHEM Q MATH—Z0
o xQ_R: TIRIIAREUERE Q AimARE (Mg, KESHEE Q M5 —20
o xc: RVETINAE, HILLIED, WY None
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e name : ?"Jﬁ%ﬁ\

Q = np.diag([3, 2, 11)

x = model.addMVar(3)

y = model.addMVar(3)

cl = model.addMQConstr(Q, None, 'E', 1.0, x, y)

2. Model.addQConstr() , HIEHHZ4E —IkREFERX
o lhs: Z4EIKFIAN
e sense : ZJRRH

e rhs :Z@ﬂ@%ﬂﬁﬁﬁﬁ

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)

18.5 HBHITEIRLEIBIREREN

COPT HFEBELMM I Hirk %, JHRLIE B 2 4R B H PR R B M7, RS E %
XA P AR
1. BT E 2 4 s R B AR R 2 Model . setMObjective () , A LAREHISEA
o Q: TIRIIARBIEME, #HARREZLZNMN, W None
c: LMETIREAE, HILLMED, WA None
e constant : E3$%E§§&HQﬁ§%ﬁﬁﬁ
o xQ_L: ZIRIARHHE Q LmZE (awE, KESHEM Q ’IITH 30, & HirRER &Mt
#1, TN None
o xQ_R: “IRIARFHE Q A (A, KESEM Q MVE—30, & HirREREH:
{1, WA None
o xc: LMBIARE, HILLMD, N4 None

o sense : AT, FHU{E Jy: COPT.MINIMIZE BY COPT.MAXIMIZE

2. L HARREERE ) Model . setObjective ()
o expr : HARRRECERIAI, ATLONEMEEE —IRRIE

o sense : A7, FHUE y: COPT.MINIMIZE BY COPT.MINIMIZE

x = model.addMVar (shape=3, vtype=COPT.BINARY, nameprefix='"x"
obj = np.array([1, 2, 1])
model.setObjective(obj @ x, COPT.MINIMIZE)
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KTFFEERTT30, COPT Python #1170 752 2 4EA & Je H (2PN ) Rik s, HFELIRAIK,
AR E AT %, Herh BB M R TV LB 4175575 Python APL X Ri#R7)

o ZYALE: MVar £

o BYELMERIEN: MLinEwpr £
o ZIRFKIEAX: MQuadExpr %

o JEFELIR: MConstr %
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£ 195 k#EHZE

FHHCR R4S COPT fERfd A b > frth &, A7 AT OASL AR RIBOR AR5 A5 B, I8 EAIUALRAR ) Ak 2R
RIS IR, ABAG 2B A R SFIE N R AR H BT, AR BT .

o KAEB EAX SR ALK

o KRR EHE MBI

o Bk (Simpler) KRB E

o WM& (Barrier) K28 &

o E E%k (Branch-and-Cut) KB &

e —WrHE % (PDLP) GPU %8 &

19.1 RFAFHEXSHMEAL

AP AT CLE R B E SR AR H SRS RIEHE S Bk H &

e Logging

e SRR R AR H &
BAIAME 1
AlE{E
0: ARIRRMHE
1 Bk H &
+ LogToConsole
R R R AR H B RS &
BINE 1
Alik{E
0: NERRMHEF S &
1 BoRoRARH B 2R &

>
g
H

2
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HHORMES: COPT Sl AR H SR ERAIEA . WERMH 5.

COPT BB E KA H SRR R E R R H BB AR E R G0N 1og ) 1, U
ER 7 H ST OR A7 A RIGRFEE DR BN 22 19.1 Fios:

R 19.1: ANFGARE BB R AR H SR

RO REKEATREL
C COPT_SetLogFile
C++ Model: :SetLogFile()
C# Model.SetLogFile ()
Java Model.setLogFile()
Python Model.setLogFile()

AR ARANZRE, P RFRE S 1ogfile FRERAFRMH ERLIFA .

19.2 KkEASEIHSEEHD

HHCR R4S COPT 2 M5 i AR AL A AR St AT KA, LETTARSR MR AT 24 2 o s DA T 2t A -

Model fingerprint: 2c27ab28

Hardware has 64 cores and 128 threads. Using instruction set X86_AVX512_E1 (14)

Minimizing a MIP problem

HH1, Model fingerprint XqHi>RAFBIALME—uhld;
BN kA SRR T A5 2, 46 CPU 8 (cores ) MIZFE%L (threads ) %
IS A2 1) R TR AR T ),

Minimizing an LP problem . Minimizing a MIP problem Al Minimizing an SDP problem %%,

19.3 AL (Simplex) RFHE

TR AR AR B, BRATVE SR AR H BT LRI AR 3 Mo
1. TisRf# (Presolve)
2. BAE R AR
3. RS RICE
XEK 22 LA afivo.mps FAIRISKME HERH], X RaiiiisRkig B E e ST .
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19.3.1 Fi3KfEg (Presolve)

BINSHBLE T, M RATEEITGREHT, HEORES: COPT 2o BRI AT TR, LA B i i,
fe4y R4 COPT R4 id Fkb 5 M.

HERIBRME (Presolve) #8732 fii Hh TR A A Ja 1 A RIS ) 224K«

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 [ BEAUALA 18 645 LA R A5 B0
o AH (rows ) %H
o && (columns ) #(H
o RYEUEMIEFICE (non-zero elements ) ¥(H
PhLRsRig H &), SRS, ARMERHHE, ULRBOEMEE o R H #H — e 4.

19.3.2 BEEHSERAFIDIE

BEFB g H 3R 18 HY SR AT 2R Ak AU R O AH 2645 R

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

Hob, HATE B DR SRR R A, T 8 &R (threads ) #EATIFH.
BT R RAEAGTFE, 6 FUE LI AR

o Method : i fHIIRAREE, "Dual" F/RAMBHLIEE (Dual Simplex )

o Iteration : IERUHK

o« Objective : HAireRE{E

o Primal.NInf : 40 AT AT A4

o Dual .NInf : Xiff )@ AN A 174

o Time : RARMEAHMT (AL F2)

19.3. EBEERZE (Simplex) RRAZE 217
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19.3.3 KRERERICE

BEER T H SRR S R Ia , RBERSR Al 85 R AN A RIS L R AT i 45 .

Solving finished

Status: Optimal Objective: -4.6475314286e+02 Iterations: 3 Time: 0.00s

(ERAEOIENSSIEER
o RAPRE (Status ): FHRAAHKIMLMH, Wy Optimal
o Hirs#fE (Objective ): #HIMEGHRIM, Objective N B Al H ARk HUA
o MIEMEH (Iterations )
o BRMERIE (Time )
HGRUANEI AT, R H SR H R

Solving finished

Status: Infeasible Objective: - Iterations: 2 Time: 0.00s

19.4 =% (Barrier) KiERE

IR RN BB, PSR H BT LRI AT 3 A4

1. TiRf# (Presolve)

2. PR R R

3. RARLE FIL L
AR B EMNSE "LpMethod = 2", A DU FESR MRS At MUK [l ) B N R
[IFE, LA afivo.mps SBIHRARH ], XS0k LP il H &P 5 BT ifis.

19.4.1 Fii3kf# (Presolve)

BOASHRLE T, A R RERT, PECRES COPT XA BHT R, LABCEMR A&,
fega R4 COPT [ ZId ik 5 A .

HERITORAE (Presolve) F7p2x it TR AR A Jo LR AIAR (324 «

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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19.4.2 {RBYSEEH

RS H S BB AR S AE B

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

o, HATE B R YRR AR NN Sk, T T 64 Z6FE (threads ), Firb:

o Problem info fit{5 B EHE: & E KM, B RESEFEVERL. AmTial. 2RE S
156 HE A B A RS ARG

e Factor info M {ESEH: LUATEHH . MEHHH. &M RFHEMESRHERER.

19.4.3 ARE (Barrier) REFITE
XES HENE R TAZBORMER COPT iZH W AUERMIIERIERE, AEESIH: XA (Tter )
UK. BRRRREE . SRARESIE] (Time ) 5. {5 BIAMRL T :

o Tter : IEfRIKEL

o Primal.Obj : JE4A A H bx ek £ fE

o Dual.Obj : XJ{H A H b & £{E

e Compl: HAMEMZ{E (Complementarity violation)

o Primal.Inf : JEUUR AN AT HOFLSE

e Dual.Inf : XA EA W AT HIFRIE

o Time : RAFMHME (s)

Iter Primal.Obj Dual.Obj 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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(£ E0)

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
19 4.4 mln\l£ (Barner) *ﬁglb\—n
FEE LA KPR BRI )8 et H Ar ef i 5 -
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 312
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

19.4.5 REMERICR

i1

SRALRM TSR IG, IR A

SRR A RIS RE AT B 4G .

Solving finished

Status: Optimal Objective:

-4.6475314286e+02 Iterations:

1 Time: 0.03s

AL R AR H &

—kE, B EFERIE BT

o RAPIRFE (Status ): HHAVH HANM, NN Optimal

o Hirm
o RMIEMRHEH (Iteratioms )
o NORMABETA] (Time )

A (Objective ): HIHAIH A, N Objective Woni il H s k%
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19.5 9%1J2iE (Branch-and-Cut) XfEBZE

ORISR AR R B, 48 SRR H AR A R0 3 A
1. FiRf# (Presolve)
2. S UIENEE R R AL
3. AR

KA 2PL cutstock.mps.gz FHIRAAREH EAE], 5 MIP kg H & FE BT, 8 EIE COPT
LI, 7 fezamples/data” HFTF .

19.5.1 Fi3KfE# (Presolve)

N TR, HCRERE COPT 206 MIP BREAT HURME, LALBRITURIAR AR ETEH. 24
COPT M2t P B AR, 3 N R ST AL H S ORERY,  JFAG 18 T 73 SCUNENREAT SR

Presolve [ & Hf th X2 TR A AT Jo MR (A4 B 5 B 4R il FEUANURS AT TSR A I i AURRASE PO A2 4K o

The original problem has:
404 rows, 1200 columns and 2598 non-zero elements

200 binaries and 1000 integers

Presolving the problem

The presolved problem has:

373 rows, 1169 columns and 2505 non-zero elements

369 binaries and 800 integers

MIP jii RS H 3 L5 LA T 5 B
o AW (rows ) $H
o A (columns ) ¥ H
o RBUBFEIEEILE (non-zero elements ) ¥ H
o 0-1 ZF# (binaries ) #(H
o PR (integers ) ¥ H

o XEMAEHH (cols ) Gil MR e AR B 1ML, WINESNEARRE . BUHAEM 0-1 &2
&;

o EEIR PR, 0-1 RRE TR B AAR R, HREEZHRIITHII.

PAERSREH E N6, 2 BB s, R (ARMAEERHD 53] 145,
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19.5.2 KERIIE

s H &S T S (Branch-and-Cut) 2R E IS L.

Starting the MIP solver with 8 threads and 32 tasks

Nodes Active LPit/n IntInf BestBound BestSolution Gap Time

0 1 - 0 3.100000e+01 - Inf 0.05s

0 1 -- 0 3.100000e+01 6.800000e+01 54.4% 0.70s

0 1 -= 0 3.100000e+01 6.600000e+01 53.0% 0.70s

0 1 -- 0 3.100000e+01 6.500000e+01 52.3% 0.71s

0 1 -= 86 5.591304e+01 6.500000e+01 14.0% 0.72s

H 0 1 -= 86 5.591304e+01 6.200000e+01 9.82% 0.74s
1 2 0.0 86 5.591304e+01 6.200000e+01 9.82}% 0.76s

H 1 1 2129 6.000000e+01 6.000000e+01 0.00% 0.87s
2 0 1064 6.000000e+01 6.000000e+01 0.00% 0.87s

2 0 1064 6.000000e+01 6.000000e+01 0.00% 0.87s

F: BHTRERS, st REBOREEH BRI NE, BRRNT HENEMENTE,

RS BT E L, APRSRAEE AR H S AU =8 WA, N2 Al o5 B Ui L.

o T (Nodes ) #ZR{EHR (1-4 5D
o WATRXEEE (5-7 71D
o SRFEISIEER (5 8 51D
TRERER (14 7):
Nodes: T Zid 75 mANL
Active: MiARBHALZ MM T 1L
LPit/n: BT RURLAIETE (Simplex) AT HIE
IntInf: AL (LP relaxtion) [ - i A BB AE M B 40T = A 4L
AITRXEER (5-7 51D:
BestBound: 4HIH LM HARIL S
BestSolution: i M H br ekl
Gap: L FHZIAIIAHN B2, #H/NTSH RelGap MIMH, i3 1EKME
KERRTENER (58 9 51
Time: KT I (]

Nodes #f 1 FIRTIIARIC (H/*) RN E] T —ASH 047k o
— H: #dE AR (heuristic) FiEFKT;
— % : JAIL4 (branching) RET iR EK 75K E].
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o AR F] Nodes (CEZI M A AE) KIFHEDY 0, XUiH] COPT fEALEMR T sio FEARY RUM
M TAE A AR ZRZ MR K AT7E, DERBURATAT AR, B RN G S8 R
AR

19.5.3 RERERICE

KR FERMESE A, X MIP [ @) i ZRAARES AN SCOVFNE A B REdE AT i 4, BB fiY
RAFEE KRR R TAF RIS WA

Best solution : 60.000000000
Best bound : 60.000000000
Best gap : 0.0000%
Solve time : 0.87

Solve node 2

MIP status : solved

Solution status : integer optimal (relative gap limit 0.0001)

Violations : absolute relative
bounds : 0 0
rows : 0 0
integrality : 0

KGR

o it HARMEME (Best solution )
o WA TFI (Best bound )
o WA (Best gap)
o RIRA (Solution status )
KRR TAEE:
o RfEATIE] (Solve time)
o MR RANE (Solve node)
Hrh Violations 73R MM AT AR £ ORI AR B3 R AR iR R, b Bl
o &5 (bounds ) ML (rows ) MIFHHRAE
o WEAHM (integrality ) MHRIA
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19.6 —f/{&;% (PDLP) GPU ¥kfZH=x

X F 2R PE R 1) 8, an iRk PDLP ik (B S 4 LpMethod=6 ) HE4TKfE, NnfLAMEH GPU Kf#
R GEiTHLas T ER B S GPU BS, I HEETN CUDA REE).

GPU sRAFRE H ERT LRI UL R TLAESr, R CPU SRARSIEAT AR, FEX 5 S 2 #5
1. TR
2. Hl#& GPU {5 &
3. —MrHIL PDLP R 2

4. Crossover uB%
5. KRG RIC &3
PLLP AFFMIFEET "thk_63" iX—HFIAH], LN GPU RSB FRMEH E:

19.6.1 H1E& GPU @4 ER

X—#rH

i MATIEATHLER ) GPU 5 R, LUK CUDA RAE B

Hardware has 1 supported GPU device with CUDA 12.3
GPU 0: NVIDIA GeForce RTX 4090 (CUDA capability 8.9)

-
AR

1. HESH CUDA 12.3 3512 47T 231 CUDA driver A m A K CUDA Toolkit.

2. COPT [ GPU K ANT CUDA FEMBARMASE R Z 11.7 (415 Linux &%, X CUDA
Driver SKMRASE R Z 525.60.13; £1%} Windows Z%E, %fRiff] CUDA Driver Sef/iA 2R &
527.41) ; HEF HBEESE CUDA 12.0 &ULERA. FHEAEA 11.7 ) CUDA FE, 155 nl %%
CUDA Toolkit f1 CUDA Driver, BAKIGESHEF LFEAT T GPU LXK .

19.6.2 —BE% PDLP RFiTTR

R—#r HE M PDLP SUERBRAIEAGIRE, LSRR E U

B, BURJE )RS il B R D F AR 0 A TR B 4

4

INEAH

4%, {5 PDLP (iR

Starting PDLP solver on GPU 0

Iterations
0
4000
8000
12000
16000

Primal.0bj
+6.00000000e+00
+1.95436674e+03
+1.90433201e+03
+1.87801607e+03
+1.86810632e+03

Dual.Obj
+6.00000000e+00
-1.77166004e+03
+1.55817851e+03
+1.85689627e+03
+1.86897715e+03

Gap
+0.00e+00
+3.73e+03
+3.46e+02
+2.11e+01
+8.71e-01

Primal.Inf
7.87e+00
2.09e-02
1.51e-02
1.74e-02
4.92e-03

Dual.Inf
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

Time
21.63s
33.37s
44 .75s
56.27s
67.72s

224

Chapter 19. KfFHZx




ZEKkmRERPF, RF 7.1.4

(£ E0)

20000 +1.87022842e+03 +
23640 +1.87099459e+03 +

PDLP status:

PDLP iterationms:

Primal objective:

Dual objective:

Primal infeasibility (abs/rel): 4.69e-05 / 6.20e-07

Dual infeasibility (abs/rel):

Duality gap (abs/rel):

1.86994685e+03 +2.82e-01
1.87099144e+03 +3.15e-03

OPTIMAL

23640
1.87099459e+03
1.87099144e+03

0.00e+00 / 0.00e+00
3.15e-03 / 8.43e-07

3.42e-03 0.00e+00 79.18s
4.69e-05 0.00e+00 89.68s

Experimental: using crossover to find a basic solution after PDLP

Please set parameter Crossover to O if the basic solution is not required

Please set parameter PDLPTol to a smaller value if the crossover cleanup takes too long

Starting crossover using up to 8 threads

50320 primal
12495 primal
4124 primal
202 primal

0 primal
1480858 dual
589582 dual
0 dual

pushes
pushes
pushes
pushes
pushes
pushes
pushes

pushes

Method Iteration

Dual 986011
Postsolving

Dual 986011
Unfolding

Dual 1036742

Solving finished

Status: Optimal Objective: 1.8710000000e+03

remaining
remaining
remaining
remaining
remaining
remaining
remaining

remaining

1.87100

1.87100

1.87100

92.09s
97.71s
102s
104s
104s
104s
106s
107s

Objective Primal.NInf
00000e+03 0

00000e+03 0

00000e+03 0

Dual.NInf Time
0 107.97s
0 110.56s
0 157.25s

Iterations: 1036742 Time: 157.69s

AE: FH—M&EE (PDLP) K5, WRKRMEHM (Status: Optimal ), 2ERIAPAT Crossover
IR, e[ E A4 Crossover N 0 KM,

19.6. —fEi% (PDLP) GPU KfigAx
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20.1 XHHEIU—ES

£20F XHHERA

H AT BORi#S: COPT SCREFISCAFR I 35 20.1 P,

£ 20.1: CFEFSCAERE R

& MR

MPS #& A A .mps, .mps.gz

LP #& U S .1p, .1p.gz
SDPA #g A A .dat-s, .dat-s.gz
CBF &% :UB A S .cbf, .cbf.gz

COPT ik et

.bin, .bin.gz

IIS 4%

.iis

AIAT AR 5t ST A .relax
B fige A .bas

g Rt .sol
WIS AT .mst
SR .par
WS .tune

20.2 IHESIHE

A DCE T A OS R E, AT OB MR R SO A gy COPT #EATEG AR, Hnf LR /E COPT
TR IR L AL A RS IR R, AT SCIF IS

FATLAE I B S 2T H 3T A mps AR SHIEAR ] CHRASCPR B AR RBRNE) , FEA R 1 sl

R FE 12.7 P
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R 20.2: BH KRR

#0 1Y 5iH

COPT 21T H | read example.mps write example.mps

C COPT_ReadMps COPT_WriteMps

Python Model.read() / Model.readVMps() Model.write() / Model.writeMps()

C++ Model::read() / Model::readMps() | Model::write() /
Model: :writeMps()

C# Model.Read() / Model.ReadMps() Model.Write() / Model.WriteMps()

Java Model.read() / Model.readMps() Model.write() / Model.writeMps()

20.3 1RBINMHME

P AT BAE 23 A0 "examples/data" Hk TkE| COPT H i IBIARISCIFSLfl. HARAT 41 WY

PR S4B AR N 2. MPS F1 LP.

Yo N ) & data g = @
L=t

- =my

O mfER I cutstock.mps.gz

A [FBEE diet.in

o =& diet.mps

i _ estein5_A.mps

@® T# I hamck26s.mps.gz

I itest6.mps.gz
sdp.dat-s
MPS &3\

8]

o
o

MPS i I OB SO AR AERS 30, AR R UL 1) AR AT DA 9 mps 48 S0AF Al oK, A2 SR AR S350

(GRa TP A
IR A MPS A% SRR SR Bl

NAME

OBJSENSE
MAX

ROWS

N __0BJ___

L R0000000

COPTPROB

GEFH)
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(£ E0)

G R0000001
COLUMNS
x __OBJ___ 1.2
X RO000000 1.5
x RO000001  0.80000000000000004
y __O0BJ___ 1.8
y RO000000 1.2
y RO000001 0.59999999999999998
z __0BJ___ 2.1000000000000001
z RO000000 1.8
z RO000001  0.90000000000000002
RHS
RHS RO000000 2.6000000000000001
RHS RO000001 1.2
BOUNDS
LO BOUND x 0.10000000000000001
UP BOUND x 0.59999999999999998
LO BOUND y 0.20000000000000001
UP BOUND v 1.5
LO BOUND z 0.29999999999999999
UP BOUND z 2.7999999999999998
ENDATA

AT LAE B MPS W EEAFE JLAE4S: NAME. OBJSENSE. ROWS. COLUMNS. RHS. BOUNDS.

1. NAME: AL 4 R

2. OBJSENSE: H bz ¥/t Ak )y Ifl

3. ROWS: SR £ K HI7 R (L 8 <= 4 G #oRx >= AW N ZRLLHD
4. COLUMNS: FRrpag & [ H 2 8L

5. RHS: 290045 s UL

6. BOUNDS: Z®& i F (LO £ N5, UP Fom BF, FR LA

pa =
1. ROWS #i4rHr, 25—47 __0BJ___ Fox HAReREL:
2. COLS #4543+, lnx __0BI___ 1.2, R RE x £ BRRECP I RECN 1.2;
3. f£ MPS #gzUrp, B AR S ol id 4 7 B AT AR R
o H—/NEEHAF . MARKER 'MARKER' 'INTORG'

o o —MHEHAFE. MARKER 'MARKER' 'INTEND'

LP &3

LP #AEmMEE TR0, 5 MPS ALk, FEEE m, JFHAENS A 5 st B3 R B i

20.3. 1EBINHNE
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WA LP A U S 1 -

\Generated by Cardinal Operations

Maximize

1.2x+1.8y+ 2.1z
Subject To
1.5x+1.2y+1.82z<=2.6
0.8x+ 0.6y +0.9z>1.2
Bounds

0.1 <=x<=0.6

0.2 <=y <= 1.5

0.3 <=z <= 2.8

END

BATTLLER] LP A FEEAFE LN HsRE (Maximize) « ZJH %1 (Subject To) « AF &
(Bounds)-

FE

L AIRAE LP #5301, RAISERIBW x#1 FRRAFR, XD x 25 1 MR JHPEA

TREAZEAARRES, I 1p BRI F 3 A4 R 44 B
2. WARATE A kRIS, il Binaries FBOEATAR A
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21.1 TEFFaIECEHER

o |O): FCE AR invalid username j&ft4 JR[A?

& WHHRRYIE HIEN username HEFHR, ML username HEFHIHAFLHFIFHH . K TA
[FHEAE R ST WTEREL username, §EE ZECEMORAES COPT g it lERAIERE S, T4 HIE
R & “RPRREBHERENBIE AT EER AT 4 7T,

o f8): NE COPT Ja, THHEMLAHSEARBRMMR G0N, AR,

Z: )\ COPT ®J7 F#HEEE T HM COPT A NIENXRA, COPT BAFIF A ARAL AL T 5L
TRTEAT JtRAt, AT LARE R AT IR R, W T BN QPR B 5 P R BT .

o [B]: BAEVFA] ($44T copt_licgen -v ) J5flik4li: Missing Files H{ Invalid Signature .

B W RAR R V] SO B R, 1S G A B E R T U R AR IR T SO B
A IRBEAT, o WJER R a0 R
1. 40 TAE B FRVER] SO COPT WIS ANERS (W VAl SO & 4.0 BiCAS, 1 COPT 72
5.0 AR, iHA "license.dat" T VERSION A COPT M KRASRE—H, &HA-—
PBOUERTAE 2 ECE MRS COPT Wil Il B g, AT NERIECH .

2. Windows R4iH, # COPT MM ZRAERGHE (—HA c D IFHPEHFET (. B3
%1% "C:\Program Files\copt70" , NI LIEIBSRMRITIF Windows dr&4TH )5,
PAT VAT HREL AT 4 copt_licgen o

o [8): JRSEE 23 T IHIRAK) COPT Python M (coptpy ), AL AN TH2% B8 iR AWE ?

Z: WBS% Python P N1 A #AL BEREFENTDRE.

231
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21.1.1 MacOS FE&%

e 8]: MacOS #GtH 1M coptpy fi4f: ImportError: from .coptpywrap import * symbol not

found in flat namespace o

&: 7£ COPT 6.5.12 WA AT, AIRE HILXME R, XEFNE MacOS R, coptpy
Anaconda JZERIAIEHL. W coptpy /& M i F &% (arm64 Z444), T Anaconda 72 x86 ZEHIMY,
A LA 35 SCRF arm64 2241 Anaconda DAL, M COPT 6.5.12 JF4f, %1% MacOS R4,
FAVIRAE universal 2, AP, WA R EARATEEN, Bt A% COPT EiH
i BV AT e A ]

i@: MacOS R HHCE VAT, fE&uGHAT copt_licgen T4, fi4S: command not found:
copt_licgen .

B XFPERAEONKCA L E COPT HIAHRMEE A &, 7 MacOS R4+, %% COPT 5L/
BINETE, ESE 20 MacOS 7 % HAIREEM 235455 .

B): £ FENECEAGAR RN, NP EEEHFHININNEE  zshre XFEE bash_profile 3
b, S EUT E R

E: BT oMY R, ASRE B R K] LIRS AR BN, TR T EA AR A .

21.1.2 Windows R4

o [8): £ Windows R4tH', AT copt_licgen AVF Al SCAFRT, RESTCIES NV 0] XIS, 45

{5 EW: error opening file .

&: % COPT BB tE RS (—v ) AP HRET (W BRAL3EKAE "C:\Program
Files\copt65" , N5 % PUEIERMNIRITIT Windows i 447, FHATI W HRELA4 copt_licgen
» ABEIEH S NVFRI OS] ¢ . 4T/ H3dn "C: \Users\shanshu" FHATH AT B 4, U
AN B GIALR .

ia]: /£ Windows R4t , i pip install coptpy M7 %% COPT Python 2 LB it 4 : could
not find a version, no matching distribution , At AR ?

Z: X2 HiEIE Microsoft Store Z%% (1) Python, #iXM Anaconda &K1T7HR B¢# Python 5
RATHL N # Python.

iB]: /£ Windows 4+, ik COPT %77\ (python setup.py install ) %% COPT
Python M, k4% could not create build .

B 4 COPT AL R G (— M c#) JEH T B (i BRI 238 #E45 "C: \Program Files\
copt70", MIFFZES IEBRIPRIT A mL2ITEH NG, HiTd4 python setup.py install .
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21.2 ERRAFFIIEEEREX

o (8] 7EGIE COPT RMIEINS, ShthMAThAGE, WIRIA BRI E R, Mzl
e ?
B W LMERIESREIAEE 2T, I /E EnvrConfig M E 'nobanner' &y '1' LAdEATIKM. LA
Python API A, EA&#EA/EWT:

envconfig = coptpy.EnvrConfig()
envconfig.set('nobanner', '1')
env = coptpy.Envr(envconfig)

model = env.createModel()

o [8]: URfA] AR PASRYANTT AT (15 LR 2

Z: COPT #24LH5 1IS Al 474k As st I Th 8 LA BT A BN AT AT AR R . oH5 TIS & 3R18 e/ AN TT
TR AAR B, AT s 20 DL N OB AR B T AR A5 v 4T . PEARA H R EE BB A~ 7T 17
AEAD 4 38 BT,

o [8]: fiH] COPT WM MRy 2, fEVRINFERE A S, R4 ValueError: cannot create object
arrays from iterator. &flAJRH?

Z: COPT Python CHFIAEFEEALIIREA RALRA R, NumPy BAKIRAZK Y 1.23, Python i
RARAER A 3.8). AJ LA pip install --upgrade numpy 1§ NumPy F2k & BB A .

o [8): fH] Python i ISR LA, U SR sEAS AR NS, A H 4 @ikt 7y g ?

Z: COPT python HSCHFFELMH AN Z6M: . kA e Rk X T2 —Ris =, @iff
i quicksum() RAIEFIERN G ML EREL, EVUEH psdquicksum() RAIERE
EAXT G MAIERAL T RIERITSRA, LB I S s S B A SR £ .

21.3 GPU (&A%

o [8]: A GPU K] CUDA JEHIRAA f14 BRI 2

Z: COPT %f CUDA FEMBARAZER R 11.7. FRATHEFE 23 CUDA 12.0 & UL ERRA, ATULE
Bl oy T e, W FE LS CUDA V11 BRA, SEsei 2 m%e% CUDA Driver
F1 CUDA Toolkit:

(D) B, HBEM T %3 CUDA Driver (415} Linux £2%4t, CUDA Driver BARIRASE R &
525.60.13; 4% Windows %4i, CUDA Driver BflRAZRE 527.41);

(2) Hk, W T#E 117 XU LR CUDA B %36, 1R ZEE CUDA Toolkit RIF], J&
k¥ CUDA drivers

o [8]: JGH GPU KRN GPU 22K 4 Fskng 2

%: GPU B &/ FHEEIE Maxwell 220 K 2 Ja BT (Maxwell 228472 NVIDIA 7E 2014 F4f
HI—F GPU 224y, ZHIHT Kepler 220 FI T+ AO

o fB): ZPERHLES VA IEF AL GPU R, LIRS S S nT RS R A TR g 2
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B W LR AT B AT RE R 0 R

(1) RfEHEIE/S "NO CUDA libraries available" ViHHGRICABEfK] CUDA JEREL A LL24
A I+ B840 B LD_LIBRARY_PATH f511] CUDA %% H i E M. (%R CUDA %%
SERUG PN IEATICE , Windows R RN 2 AN EH A&, Linux REIEF T ETHNLE
AR, HRMU: "/usr/local/cuda/1ib64" );

(2) RS "Fail to solve problem", % ZH T CUDA Driver MIMRAI K FEH, EHT
2% Driver fiiA (Linux #%t: 525.60.13 K& LLL; Windows R4E: 527.41 K UELLE) DUk

(3) KfARH "sparse matrix format CUSPARSE_FORMAT_CSC is not supported" , il & H
T CUDA Toolkit FIMAIEML S A GEH CUDA V11.2 £ V11.6 Z A& HBLEIRED), &7
CUDA % 11.7 UL LRI AR DU pRe L e 751
i) AR P imblasa 24 GPU 1248, Al % E 1 24 GPUDevice (FHTEEN GPU w5, Aft
LAER I ik 2 RS B 9s 59 0 1) GPU We?

& 5 AN ETAR & CUDA_VISIBLE_DEVICES s& 5 Fah# & THRE M GPU #&#4X%f CUDA AL, ik
FAANBE R EIZAE AR, DI COPT KiFssgeas il 2 L ariLas LA I GPU,

[8): J#id Windows £ 4tH) WSL (Windows Subsystem for Linux) £/ COPT ) GPU K=,
w7 T R TR BRI CUDA FE (V12 MULE), (Hif R &R esme?

&: W& CUDA Driver FIFARBRFGER, WSL %% CUDA Il &Bkid Driver %%,

MEFZ#EH Windows B &% %M Driver, 16 F3)F+4¢ CUDA Driver A, R/FHEH WSL LA
R L 1] A
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FT22F C API &EZFH

HACKR SR M T IER TN 50 C 165 AP K. AFTIRMLE copt.h g LW
. WL S8 BRSO .

22.1 B£

COPT H =R &
1. FRMJEGAE, HanfifeTsime, ZeEmy4sE,
2. FREWRMLE RN, thian APT RECRIFME, 2. WES;
3. FHRMRALSKR AR IEREA, Lo hn [ bR ) fik & %A

22.1.1 k=

AR SR, FTREHR E R B foME— D BARER A vk, JATHRGE TR s A 4
o COPT_MINIMIZE
/MU xR s 5
o COPT_MAXIMIZE
T FNE AR IR
M A, T BahBE. Ah, ATELEHA] COPT_SetObjSense T EALITT M.

22.1.2 TiHR

fE COPT w1, HAMEHA — MR K ERIETLAFFBH . X420 LUl COPT_DBLPARAM_INFBOUND &
B E . X NSEEIBRIME, DU Bt
e COPT_INFINITY

RETCLFHIERIERINE (1e30)
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22.1.3 REX
f£ COPT 1, FRAME 75— MRK I ERIE S AR E IO B0, VIS (mst) H4a s 22
BORE. XAE, UEHR st

o COPT_UNDEFINED

fRAHAR A L (1e40)

22.1.4 £9th3BY

FE: COPT SCRAEM LA ARE LA, (EAETE . BAHETE B BN i ok LATH.
FERM IR IRAGR I, ANTEEMZIREE (sense) K& L — LA HILHIEMA
+ COPT_LESS_EQUAL
T g(x) < b IZIER
+ COPT_GREATER_EQUAL
T g(z) > b FZAH
+ COPT_EQUAL
e g(x) = b ILIHR
BEAh, A PR B 2T
+ COPT_FREE
Tl TR IR IE
+ COPT_RANGE
FINA EFAFRE, Bl <g(z) <u B4R

155% COPT_LoadProb PREISCRY, LA T fun{rf# ] COPT_RANGE K& X [FIF A LR 7
FIZIH

22.1.5 TEHRH
A RRAR IR — MR R EL R, kA B U R
e COPT_CONTINUOQUS
LA
e COPT_BINARY
— A
e COPT_INTEGER

HHE R
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22.1.6 SOS #ychxny

SOS ZJ3 (Special Ordered Set) & — Rl —2H A & A IIFFRL R . HET, COPT SZRFFH SOS &
W, —J& SOS1 4y, ZRAL NP EN—HEER L2 H - NMEEIEERME, & S0S2 4, %
KMARPIRERN —HEERZ AN NEETIEAERE, HIEEREPNALRNT ZR LS. SOS 4R d
AR R U A . b AR R

e COPT_SOS_TYPE1
SOS1 4%
o COPT_SOS_TYPE2

SOS2 4%

22.1.7 Indicator &R

Indicator ZIR R —FBHERRLR, B —A IR & y /E N Indicator &, WIELE v FIHL
BEPELMHEAR o < b REMOSL. Indicator ZJH M — MRk

y=f—a'z<b (22.1)

Hrr, fef{0,1} . Hy=fm, LULARBL. 2y # f i, SPEQRER OTREdoO . k4R
MTFAAR < o > = =FEiE.

22.1.8 ZRriEegsRaeR

T HEL R SRR IRZIA, COPT SCHF PRI B L3R
« COPT_CONE_QUAD
PRAE R
L ESIWEE

n—1
Q":{xeR” xo > fo,xozﬂ} (22.2)
\ i=1

 COPT_CONE_RQUAD

Jie s i

HESIWE
n—1
Qf{xER" 2500131225037%020@120} (22.3)
i=2
22.1. B2 237
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22.1.9 {EENHHELYTRAER

COPT SCHF PRI HE LR :

 COPT_EXPCONE_PRIMAL : JRUAHE 4

Cl(Sl) = Sl @) SQ (22.4)
t
Sy = s €R3|s>0,t256xp(f) ,
s
r
(22.5)
t
Sy = s|€R¥|s=0,t>0,7r<0
r
« COPT_EXPCONE_DUAL : X {HHi& ¥kt
Cl(Sl) =S US, (226)
t
S1 = s ER3|T<0,t27TeXp(f*1) ,
,
r
(22.7)
t
Sy = s|eR}|r=0t>0 5>0
r

22.1.10 BIKE
SHF—AE n AR m AMARE R, SEREER, m AL m A R B .
XHE—EHE n+m PEET .

LA AR RIS, BRI n DMREMEARLAIRAA L, IR m DRENRE. X
m DTHEIBE AR i B2, A n AR JERARE . RATEIARRIEIERE, U AERA
g, #TT AR B SRS R ERIE

COPT "R B HAREA

o COPT_BASIS_LOWER
JERAE, BUE AR,

o COPT_BASIS_BASIC

e COPT_BASIS_UPPER
R R, BUE FiaR.

e COPT_BASIS_SUPERBASIC
AR, EEUMEAE AR,

e COPT_BASIS_FIXED
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R, BEAEME - (B TR,

22.1.11 LP BYRRIRTE

SRARLRMEM R AL Y f5, HAARPRSTT LI LP BFIRAES . XAME R PUET COPT_INTATTR_LPSTATUS

JE PEAREL .
LP HIffIRZS B AT BEHUE Y -
« COPT_LPSTATUS_UNSTARTED
LESIR RN .
e COPT_LPSTATUS_OPTIMAL
R T mALAE
e COPT_LPSTATUS_INFEASIBLE
AL R TCRAR I o
« COPT_LPSTATUS_UNBOUNDED
H AR R B AL TT AT T 5
o COPT_LPSTATUS_NUMERICAL
SRR B HE 7
e COPT_LPSTATUS_TIMEQUT
FE I 1B BR 1] 2155 BT AR BE 7 R o
« COPT_LPSTATUS_UNFINISHED
RApLAE . ERETHUE I, SRS TEERS HEE R
« COPT_LPSTATUS_IMPRECISE
SRAR L RAER -
e COPT_LPSTATUS_INTERRUPTED

Pk,

22.1.12 MIP BIRBIRTS

SRABERFONRIE R 2 J5, HMPPRASY M MIP f#RES . X AME T L@t COPT_INTATTR_MIPSTATUS J&

PEFRIL -
MIP IR ] ERUE A :
o COPT_MIPSTATUS_UNSTARTED
LESIR RN
« COPT_MIPSTATUS_OPTIMAL

T B AL

22.1. BE
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COPT_MIPSTATUS_INFEASIBLE
B 2 TC AR o
« COPT_MIPSTATUS_UNBOUNDED
H b R BERALTT IR G 5
« COPT_MIPSTATUS_INF_OR_UNB
BRI T A ul B b R BEE AL TT 1) e A 5
 COPT_MIPSTATUS_NODELIMIT
FE T 5ot B 1) B A 1R e 56 R g -
e COPT_MIPSTATUS_TIMEQOUT
B [0 B 1) 8] A IR B 56 R i«
e COPT_MIPSTATUS_UNFINISHED
KLt R THE N, RFESILES B R,
« COPT_MIPSTATUS_INTERRUPTED

DAL 1o

22.1.13 [EliFERELRORNAZ =4

e COPT_CBCONTEXT_INCUMBENT

BRI MIP T S ARy, o [ml i Bk 4
e COPT_CBCONTEXT_MIPRELAX

2RI MIP ZePERA bR, fi A [ 1 R 4
o COPT_CBCONTEXT_MIPSOL

2RI MIP WIAT MR, Al (500 R 4
e COPT_CBCONTEXT_MIPNODE

AL TER MIP 57 i JE R M LP st o fU 5 By A A [ 3 R £

22.1.14 API HERYRENE
A APT RO S22 i, BRI — N EROR M . X AME R, AR R R O 2 75 A,
DhE R, AR T I
T A F B8 B0 [ -
e COPT_RETCODE_OK
AP .
e COPT_RETCODE_MEMORY

PR A BRI
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« COPT_RETCODE_FILE
PRI SCAFES 2RI

« COPT_RETCODE_INVALID
LIPS VENEIRPS E/TR

« COPT_RETCODE_LICENSE

R BRI M, FEXFEMT, EEEIRE COPT_GetLicenseMsg PAFRE A
A

« COPT_RETCODE_INTERNAL
W R N EREE R
« COPT_RETCODE_THREAD
WHRI: LR R
 COPT_RETCODE_SERVER
PR R AR RS A
 COPT_RETCODE_NONCONVEX

PRI AR

22.1.15 EFinEtESE
Sof T IR B RIAERE R 5 28 0007 /0, FH P AT LB P R BOR B R P ORICE 28, B aTiRMt R E 2
B
e COPT_CLIENT_CLUSTER
ARG H2 TP bl
e COPT_CLIENT_FLOATING
A PRIR S SR TP bl
e COPT_CLIENT_PASSWORD
SRR S 25 0 % 6D
e COPT_CLIENT_PORT
A JAR S SR KBS T
e COPT_CLIENT_WAITTIME

i AR AN TR o
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22.1.16 HittgEE

COPT_BUFFSIZE

€ ST ARBOUAAE BRI, B 2R B A e K. AT/EM ] COPT_GetBanner .

COPT_GetRetcodeMsg 45 PR AT H .

22.2 B

f£ C APT v, fRUREUACRIEIUER) 2 MRBINTS, BAKESHC APL &40 RREETT .

COPT_GetIntAttr : REUEHE MEUE

COPT_GetDblAttr : FEHUF & & M BUHE

VER: /£ CAPL Y, DUEM Cols A, BHELRTLAE M AEA: COPT_INTATTR_COLS B "Cols"

22.2.1 {RALIEBMEXIETE

=
a4

Double 3™ ] (I AE R B P MR XURS BE I A 8. RSO 118, AR N R

COPT_INTATTR_COLS B "Cols"

BHUm .

i (REGERESD BN
COPT_INTATTR_PSDCOLS &Y "PSDCols"

BHUm .

FERRERN.
COPT_INTATTR_ROWS B "Rows"

BHUm .

LR (REGEFEAT) AL
COPT_INTATTR_ELEMS & "Elems"

BHUm .

RUGEFERAEE TR
COPT_INTATTR_QELEMS &Y "QElems"

BHUm .

TR HAR R AR IR
COPT_INTATTR_PSDELEMS & "PSDElems"

BHUm .

A R 250 2 58 AN H

COPT_INTATTR_SYMMATS ¥ "SymMats"

242
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YR

A IR o S R
COPT_INTATTR_BINS B "Bins"

BHURME.

AR (B AN
COPT_INTATTR_INTS B "Ints"

BHURME.

BHATE (B MM
COPT_INTATTR_SOSS B "Soss"

YR

SOS ZIHHI ML
COPT_INTATTR_CONES Y "Cones"

BHURM.

I HEL R AL
COPT_INTATTR_EXPCONES B} "ExpCones"

YR

FRECHEL R AL
COPT_INTATTR_QCONSTRS B "QConstrs"

YR

TR
COPT_INTATTR_PSDCONSTRS B "PSDConstrs"

BHURM.

g AR AL
COPT_INTATTR_LMICONSTRS B "LMIConstrs"

BHUR M.

LMI 295N
COPT_INTATTR_INDICATORS B{ "Indicators"

BHURME .

Indicator I,
COPT_INTATTR_OBJSENSE I} "ObjSense"

BHURE

WA TT 1A

22.2.
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COPT_DBLATTR_OBJCONST &f "ObjConst"
I REURE M
ERINTEEA IO 5
COPT_INTATTR_HASQOBJ HY "HasQObj"
R
PR A& IR H ARk 3
COPT_INTATTR_HASPSDOBJ E{ "HasPSDObj"
B
BALI) H AR R 0% 5675 2 8 Tl
COPT_INTATTR_ISMIP &f "IsMIP"
B
B A5 N BN R AL

22.2.2 RFERIBXEHE

COPT_INTATTR_LPSTATUS Y "LpStatus"

BN

BAMERRIRIPIRES . IESHMRHIRMREFEHOR % 2 LP 9tk s,
COPT_INTATTR_MIPSTATUS B{ "MipStatus"

BHURE

M

BHOMRIRAPIRS . BB RIRMOREFHOR W £ MIP 89k .

M

COPT_INTATTR_SIMPLEXITER B{ "SimplexIter"
BRURME
AT RIE AR IR HL
COPT_INTATTR_BARRIERITER I "BarrierIter"
BRRE
PSS ES A EZ
COPT_INTATTR_NODECNT B "NodeCnt"
BRURME
73 3CE FHR R AT A
COPT_INTATTR_POOLSOLS B{ "PoolSols"
BRRME
i B E
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COPT_INTATTR_TuneResults B{ "TuneResults"

BAEE.

SRR S R
COPT_INTATTR_HASLPSOL B, "HasLpSol"

BAEE.

AT 0] ABR AL M R ) 1
COPT_INTATTR_HASBASIS o} "HasBasis"

BAEE.

FE A AT AR AL R R 3
COPT_INTATTR_HASDUALFARKAS o} "HasDualFarkas"

BAEE.

B2 RN I BTG PTAT R, RS IR B Farkas CHAY OSBRI 40 .
COPT_INTATTR_HASPRIMALRAY B, "HasPrimalRay"

BAENE.

M PERURI R RETE S, R IR O (RS 2D
COPT_INTATTR_HASMIPSOL ¥, "HasMipSol"

BHEE.

R TAFAE BRI
COPT_INTATTR_IISCOLS B{ "IISCols"

BHENE

R IS KA RIL FHEH .
COPT_INTATTR_IISROWS ¢ "IISRows"

AR

HLpk TIS A RINEH
COPT_INTATTR_IISSOSS EY "IISSOSs"

AR

4R TIS 1) SOS 2R H .
COPT_INTATTR_IISINDICATORS EY "IISIndicators"

BAEE.

1AL TIS 1 Indicator Z5RIIEH .

COPT_INTATTR_HASIIS Y "HasIIS"

22.2.

Bl
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BHEE.
e RAFALE 11S.

e COPT_INTATTR_HASFEASRELAXSOL HY "HasFeasRelaxSol"
BHEVE.
FERAFTER AT A A b &5

e COPT_INTATTR_ISMINIIS B "IsMinIIS"
BHEE.
THE I TS 25 AN

e COPT_DBLATTR_LPOBJVAL g, "LpObjval"
AR M.
2RI B b ek A

e COPT_DBLATTR_BESTOBJ =1 "BestObj"
AR .
HEHOII SR AR 225 TR S5 L7 1) o o 201

e COPT_DBLATTR_BESTBND o} "BestBnd"
AR M.
HEROWRN SR AL AN B 1E) R 5o

e COPT_DBLATTR_BESTGAP =1 "BestGap"
R AUE .
HEHOII SR AR 25 TR S5 L IR R 25 22

e COPT_DBLATTR_FEASRELAXOBJ =1 "FeasRelax0bj"
R UE .
FATAGRA St AR

e COPT_DBLATTR_SOLVINGTIME =114 "SolvingTime"
R AUE .
KA BT BB ) (B2 o
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22.3 (BB

5 R B R AUE RARARSE FAH RS B .
fE C APT f, fREGRIREMLARGE SRR E, BAESHC API Hd: FRPORAE L5
7EE: Double IXN1] A HERAEH N Z VUG L Rl R3O T HRIME, FRZ NP i EL.

22.3.1 {EBRAXER

« COPT_DBLINFO_0OBJ 5 "Obj"
RS R
A (B M HERRE R
o COPT_DBLINFO_LB Bf "LB"
RS R
g () BEAR T BT
o COPT_DBLINFO_UB EY "UB"
RS R .

A () BELAR ) KBS,

22.3.2 RIRERIEXER

« COPT_DBLINFO_VALUE B "Value"

FRBER.

T (B KIEUE.
« COPT_DBLINFO_SLACK H{, "Slack"

FRBER.

FAsth AR BRI, ML RS ERFEE C(activities)o (UE T MEMRIAL.
« COPT_DBLINFO_DUAL H{ "Dual"

FRBER.

SHEAR I . AUE FH T2 LRI A
« COPT_DBLINFO_REDCOST H{ "RedCost"

FRBER.

A2 & ] Reduced costo. & T2t RIS,
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22.3.3 Y@ Farkas flEThiLk

RER 1 A
SRR (7 RROE T AT B JC S, SRAR &5 T LR [RDGf Farkas (U OGBS 26D 81
HETUAE (AT A ENIER .
« COPT_DBLINFO_DUALFARKAS i} "DualFarkas"
HRAUE R

LM ALK ) B TC AT AT AR, AL RS Farkas (WA ERST LD o HIKE
"ReqFarkasRay" X —Z#f, DIA{RKAEES T LR [BI%F# Farkas.

X Farkas FI/EH AT LM Az = 0 and | < 2 < u PRI RIZ R AAERE . iz M
RITCRTAT RS, A XS Farkas [ y o7 LIEFIZEMEZI R RGAFAEMR: maxy? Az <
yTb =0, WAHHHE maxyT Az: AR 6=yT4, ¥a; <0ONEFz;, =0 8& a4, >0
WESE o = » TR RIE R y7 Ax 5K BEIUE .

A7 LE R FR I T 5 — S M IR R B RIEY]: mingT Az > 57b = 0. 3T ULF L,
AT LU SR ARSI B0 8 Farkas BUFUESEL, B § = —y.

FERIRAE LS, SRAEAS AT B JCi IR B RLAI XS Farkas. 8024 4RI 1] @ ) AN W] 4T
PEGSCFHARIT o BER, FRATTEIH FeasRelax HhBEHT 78S B L6 AR AN AT 471

o COPT_DBLINFO_PRIMALRAY & "PrimalRay"
R EE R

L PR R A AN, R e (BRI ZR ). 1513 B "ReqFarkasRay" iX—
ZH, DRSS o] DL [R] 028

Fof F— AR gt d AME 26 R 18 8 min T2, Az = band 2 > 0, FICHLRE r HE
PLRZM: r>0,Ar =0 DA ¢Tr <0,

22.3.4 OJ{TMLIRStEEREXKER

o COPT_DBLINFO_RELAXLB &\ "RelaxLB"

HRAUE R

R (B BEAR (T THREAAT RS,
o COPT_DBLINFO_RELAXUB &\ "RelaxUB"

HRAUE R

A () BELAWR (T) EFREAT R b
o COPT_DBLINFO_RELAXVALUE i} "RelaxValue"

HRAUE R

ATAFCRABRRBRA R () 0RR.
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22.4 Callback {HX{ER

« COPT_CBINFO_BESTOBJ or "Best0Obj"
FREEE.
M HT SRR H A R U

« COPT_CBINFO_BESTBND or "BestBnd"
FREGER.
MET AR HAR N A

« COPT_CBINFO_HASINCUMBENT or "HasIncumbent"
B R
MHT R A RATAT R

« COPT_CBINFO_INCUMBENT or "Incumbent"
RS R
M HT R ATAT R

« COPT_CBINFO_MIPCANDIDATE or "MipCandidate"
RS R
MHT AT AT AR

« COPT_CBINFO_MIPCANDOBJ or "MipCandObj"
RS R
YT AT ARSI E b R

« COPT_CBINFO_RELAXSOLUTION or "RelaxSolution"
RS R
HT LP AR5t 0 R A

« COPT_CBINFO_RELAXSOLOBJ or "RelaxSolObj"
T RS R
YT LP Aot ) B B by e A

« COPT_CBINFO_NODESTATUS or "NodeStatus"
BHHEE.

MY A LP Fasth R RPERS . WTBUEE S % — R w iy kA (35 , B
2 NODELIMIT, UNSTARTED, INF_OR_UNB , A}y o] fEHUE .
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22.5 B4

22.5.1 [REIFIEE

N ==
FE
=

Tolerance A I XFE NN ZBFEH B . AR EZRZNRE.

Double 3 M| fAERH R 2 N2 2 00 B i . R 3ON T RIE, RN R

o COPT_DBLPARAM_TIMELIMIT &Y "TimeLimit"

T RBSH

DUACSK A I TRIBR A (A

ZIAME 120
=/IME O

mAE 1e20

o COPT_DBLPARAM_SOLTIMELIMIT 5{ "SolTimeLimit"

T RBSH

FRBVF G AT AT MR IS TRL PR A (D)

ZIAME 120
w/IME O

mAE 1e20

o COPT_INTPARAM_NODELIMIT &Y "NodeLimit"

BHSH.

RO SR AR 075 R AR

ZAE -1 (EEIEE
BIME -1 (ABhER

B A{E INT_MAX

o COPT_INTPARAM_BARITERLIMIT E{ "BarIterLimit"

BHSH.

W R SR AR IR AR IE AR ) o

ZIAE 500
=/IME O

B A{E INT_MAX

o COPT_DBLPARAM_MATRIXTOL Y "MatrixTol"
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RS

N FE R R 2

ERIAME 1e-10

&=/IME O

=mAE le-7
 COPT_DBLPARAM_FEASTOL E{ "FeasTol"

RS

AR AWRHUE R AT IR 2 .

BRINE 1e-6

&/ME 1e-9

RA{E le4
 COPT_DBLPARAM_DUALTOL E{ "DualTol"

RS

XA AR P AT AT 1 25 22

BRINE 1e-6

&/ME 1e-9

RA{E le4
 COPT_DBLPARAM_INTTOL Y "IntTol"

FRZH

A B BURAS 2

BRINE 1e-6

&/ ME 1e-9

mAE le-1
 COPT_DBLPARAM_RELGAP Y "RelGap"

FRZH

BRI 1 B AR 25 22

BRIAE le4

=/IME O

B A{E DBL_MAX
« COPT_DBLPARAM_ABSGAP ¥ "AbsGap"

RS

BRI R L 5 22
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ZRIANME 1e-6
=/ME O

B X{E DBL_MAX

22.5.2 FRMFHERX

o COPT_INTPARAM_PRESOLVE Y "Presolve"
BHSH.
THR A PR SR
BINE -1
AlikfE
-1 Hahik#E.

o COPT_INTPARAM_SCALING B{ "Scaling"
BHSH
REBEAERME— MR, VA RHEFEABE (Scaling).
AAIAE -1
AlE{E
-1: HEhiEHE.
0: A%,
1: %58 SR B (A
o COPT_INTPARAM DUALIZE E{ "Dualize"
BHSH.
TR IR AR
BIANE -1
AlikfE
-1: HEhiEHE.
0: AHyg B,
Lo AR EAEAL,
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22.5.3 ZiEMEiax

o COPT_INTPARAM_LPMETHOD ZY "LpMethod"

BHSH.
SRAGRLR MR R 0 R 1) 525
BRIAE -1
Alik{E
-1: BahEFE.

T AR 10 R, e 0 ) S A TV
X TR G BRI I B, S (B SR A A SR —
1: B RAIEEL,
2: Wik,
3: ¥ Crossover.
A: FERRAE RIS B SR ai v 5 Py iR ) .
5: BT TR HUR 0 SRR HE 1 Bh ik PR Al TR B A 5T
6: [ —M 5% (PDLP) Kf.

==
a4

HET, COPT H] GPU i SRR AL AL 7, I HL7 Eak A6 /] — B 5% (PDLP) #E47 KA
WmFHHE, ERE LpMethod=6 .

« COPT_INTPARAM_DUALPRICE B} "DualPrice"
18 58 o R B AT 1Y Pricing 50k
BRAE -1
AIE(E
-1 HahikEE.
0: 1/ Devex 5ik.
1 fd HI B i BEL 5
o COPT_INTPARAM_DUALPERTURB i} "DualPerturb"
BRSH
TR FOVEXHR B A A B br e B 50
BRIAME -1
AlE{E

22.5. 8% 253



ZERESEBRPFEM, RE 7.1.4

-1 HahikEE.
0: JToHal.
1. Fovr H xR B sl -
o COPT_INTPARAM_BARHOMOGENEOUS HY, "BarHomogeneous"
BHSH
T TR E X T
RRIAE -1
AlikE
-1: BAEFE.
0: AMEH.
1: A
o COPT_INTPARAM_BARORDER H{ "BarOrder"
BUSU
W IR FE RS S0
AINE -1
AlikfE
-1 Bahik#.
0: Approximate Minimum Degree (AMD) ik,
1: Nested Dissection (ND) 5y,
o COPT_INTPARAM_BARSTART Y "BarStart"
W RE T R AR RO S
BIANE -1
AlikE
-1 Hahik#E.
0: Simple &k,
1: Mehrotra 57,
2: Modified Mehrotra 577,
o COPT_INTPARAM_CROSSOVER E{ "Crossover"
A Crossover.

AIAME 1

254 Chapter 22.

C API SEF



ZEKkmRERPF, RF 7.1.4

Ali%E
-1 ABE . AHE 2 AT ZR ERRI AR AN R A N
0: AMEM.
1: M.
o COPT_INTPARAM_REQFARKASRAY Y "ReqgFarkasRay"

BERT IR R . 2R ) TE AT AT AR B TE A, SR S TS Farkas (LAY R0 A
SER) B T TCh s (RS,

BRIME 0
AlikfE
0: AitH.
VR A

22.5.4 FEMEIEXE

 COPT_INTPARAM_SDPMETHOD & "SDPMethod"

SRR RE R ) R B
AIAE -1
AlE(E

-1: Bl

0: JRUR-XHEN Rk,
L BT T %o
2: B RS

22.5.5 BEHRRIEXK

+ COPT_INTPARAM_CUTLEVEL B{ "CutLevel"
BHSH.
Az P TR 5
BIANE -1
AJEE
-1: HEhE#.
0: KMo
1: DR
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2: IEH.
3 ZEHE.
o COPT_INTPARAM ROOTCUTLEVEL H{ "RootCutLevel"
BHSH.
AR AR O T T 1 SR
BRIAE -1
AliE{E
-1: HBhIEE.

o COPT_INTPARAM_TREECUTLEVEL B{ "TreeCutLevel"
BHSH
HZR A ST T P E
BAIAME -1
AlE{E
-1: HEhiEFE.

« COPT_INTPARAM_ROOTCUTROUNDS B "RootCutRounds"
BHZH.
AR A B P T AR OH
BUAME -1 (HBERD
RME -1 (HENER)
B AK{E INT_MAX

o COPT_INTPARAM_ NODECUTROUNDS E{ "NodeCutRounds"
BHZH.
T U RS A TR
BUAE -1 (HBERD
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&/ME -1 (A&
B A{E INT_MAX
+ COPT_INTPARAM_HEURLEVEL B} "HeurLevel"
BUSU
JE R AL R
BRIAME -1
AlE(E
-1: HAEEE.

o COPT_INTPARAM_ROUNDINGHEURLEVEL Y "RoundingHeurLevel"

BHSH.
Rounding /& A& % K158 B
AAIAME -1
AIEE

-1: HEhIEFE.

0: K.
R

>

\\

=
= g
Z

1:
2:

VN
i

3:

R
R

o COPT_INTPARAM_DIVINGHEURLEVEL ¥ "DivingHeurLevel"

Diving A &K AN E LI HE .
BINE -1
AlikE

-1: ABE#E.

0: KM

L: PRIHE

>

=,
L==N
H

w A
®

o

2.
i

3:

22.5. 8#
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o COPT_INTPARAM_FAPHEURLEVEL B{ "FAPHeurLevel"
BHSH
Fix-and-propagate /& & A HIEAIRE .
BAIAME -1
AlikE
-1: HBhik#E.

« COPT_INTPARAM_STRONGBRANCHING BY "StrongBranching"
BHSH.
Strong Branching HJ5RE .
AIANE -1
Alik{E
-1 Hahik#E.
0: KM,
1: PR .

>

=,
L==N
W

w A
R

o

3: M.
o COPT_INTPARAM_CONFLICTANALYSIS &k "ConflictAnalysis"
BUSH.
RS IR M
AIANE -1
AlikfE
-1 Bahik#E.
0: AMEH.
1: i A
e COPT_INTPARAM_MIPSTARTMODE E{ "MipStartMode"
BHZH.
AL BRI IR T5 3
BIANE -1
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AJIEfE
-1: HBhIEFF.
0: ANME AL RI46 A -
1 AU 2 8 BT AT BRI AR %
2: DUERIATAT R0Aa MR CEPIAREAS SR, BRI T MIP RAb40).
o COPT_INTPARAM_MIPSTARTNODELIMIT H{ "MipStartNodeLimit"
BHSH.
KA AR TFEREIAIAG RIS, SRR DT MIP (75 s R
BUANE -1 (E3hEF
&/ME -1 (HBhERE

B A{E INT_MAX

22.5.6 #FHiFitERX

o COPT_INTPARAM THREADS E{ "Threads"
BHSH.
i LSRR b A Y ) 2 AR 2
BUAE -1 (H3ER)
RME -1 (HZNER)
RAME 128
o COPT_INTPARAM_BARTHREADS &}, "BarThreads"
BHSH.
W EIAE RS B EN-1, WS 24 Threads HLE.
BIANE -1
&/ME -1
RAME 128
+ COPT_INTPARAM_SIMPLEXTHREADS 5§ "SimplexThreads"
BHSH.
B RATEE AR B EA-1, WAFREE NS5 Threads HRIE -
AINE -1
&/ME -1
RAME 128

o COPT_INTPARAM_CROSSOVERTHREADS HY "CrossoverThreads"
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Crossover i HIZFE5. #MHEAN-1, NZFEHS% Threads HRiE.
AIANE -1
&/ME -1

mAE 128

o COPT_INTPARAM_MIPTASKS BY "MipTasks"

BUSH

MIP SRAFAEF AR S5 5L
BUAME -1 (E3hER
B/ME -1 (HBhER
B K{E 256

22.5.7 1IS itEtHE%

o COPT_INTPARAM_IISMETHOD EY "IISMethod"

BHSH
THE IS BT
AAIAE -1
AlE(E
-1: HalEFE.
0: SRR,
L ERCR .

22.5.8 BJI{T{LAREITERIRX

e COPT_INTPARAM_FEASRELAXMODE BY "FeasRelaxMode"

BESH
THE AT R S T i
AAIANE 0
AIE(E
0: F/MEINBLHZAE «
L TS IME I R I SR A e e AT AT A AR ot
2: /MU REH .
3 W R MEF R T IR AR R AT AL RA S
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4 F/MEIIBCTJ5 54 -
5: TS HRAMEIIBCTJ7 58 R 1 AR R S R T A7 R ot o

22.5.9 SEAMIEX

o COPT_DBLPARAM_TUNETIMELIMIT E{ "TuneTimeLimit"
RS
SRR B R EEN 0, WIRRKMEES A3k E .
EINME O
&/ME 0
=mA{E 120
o COPT_DBLPARAM_TUNETARGETTIME 5 "TuneTargetTime"
TFRESH
SR ] H AR
ERIAME le-2
&/ME 0
B A{E DBL_MAX
o COPT_DBLPARAM_TUNETARGETRELGAP Y "TuneTargetRelGap"
RS
SRR s AR 25 2 B AR
ERIAME le4
R/MEO
B A{E DBL_MAX
« COPT_INTPARAM_TUNEMETHOD Y "TuneMethod"
SRR 7
RIAE -1
Al A
-1: BahikFt.
0: DUAEH TR .
1 BTV B 2 SR

o COPT_INTPARAM_TUNEMODE EY "TuneMode"
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BUSU
SRR
BUAE -1
AIE{E
-1: HAEHE.
0: SRAFIS AL
L AR A 2
2: HAreREUH -
3: HAreRBfa T 5.
o COPT_INTPARAM_TUNEMEASURE B} "TuneMeasure"
BHSH
ZHORNEE Rt HIT K.
AAIAE -1
AlE{E
-1: BaEFE.
0: THE-TIME.
IHR RSN
+ COPT_INTPARAM_TUNEPERMUTES E{ "TunePermutes"
BUSU
ZHORNGHASERAT HIRE . F1EN 0, MFRRREREIRE.
BRIAE O
&/IME 0
B A{E INT_MAX
+ COPT_INTPARAM_TUNEOUTPUTLEVEL 5§ "TuneOutputLevel"
BHSH.
ZHORLH Bk R
BRAME 2
AlE(E
0: AR,
L AUt SO S BRI 2
2: Ay AR R A R O
3: Ha AR CR L =  TRAE H A
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22.5.10 [ElfEREHEX

e COPT_INTPARAM_LAZYCONSTRAINTS or "LazyConstraints"
BHSH.
L I AR A
EAE -1
AliEE
-1: BBk
0: 5

1: &

==
a4

o ZBEAU MIP FEEAH 2.

22.5.11 GPU it&18x

o COPT_INTPARAM_GPUMODE ZY "GPUMode"
GPU sRAFHE A 77
BIANE -1
AliE{E

-1: B3Ik,
0: 5RAIFEH CPU .
1: ffif§ NVIDIA GPU.

o COPT_INTPARAM_GPUDEVICE Y "GPUDevice"
R EHR 51 GPU CHZITHLEA 24 GPU FAEMTETE ).
BOAE -1 (H3NER
B/ME -1 (HBhER
B A{E INT_MAX

o COPT_DBLPARAM_PDLPTOL B{ "PDLPTol"

FEZH.
—¥r &k (PDLP) HIUSHA 2.
ZRINE 1e-6
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&/ ME le-12

mAE le-4

22.5.12 HE&#

o COPT_INTPARAM_LOGGING i "Logging"
BUSU
R R AR H &
NN
AlikfE
0: AERRMHE.
1: Bk H &

o COPT_INTPARAM_LOGTOCONSOLE E{ "LogToConsole"

BHSH

R SR AR H B BEH G .
BAIAME 1

AlE{E

0: AR H SRR G .
L SRR H B RIER G .

22.6 API EB/EL

APT BRI SO % IR Dh REEAT 7021

Sl APT BRBUNIR M E AR B8 TRERIBUE S L& OB S 5 B S0k

22.6.1 SUEEKRAFIRIZFNIEEY

COPT_CreateEnvConfig

HE

int COPT_CreateEnvConfig(copt_env_config **p_config)
P

Al —> COPT %/ Il & .«
28

p_config
a1 COPT % 7 Ui & 1 th 4R
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COPT_DeleteEnvConfig

=

int COPT_DeleteEnvConfig(copt_env_config **p_config)

%
2
S

Mk COPT 2/ b fic & -

W
Bl

p_config

fRIA COPT 7 v & M A Fa 4T

COPT_SetEnvConfig

e

int COPT_SetEnvConfig(copt_env_config *config, const char *name,

const char *value)

%
B
5

BE COPT &)l B S 4.

W
Gl

config
COPT %/ ¥ific & -
name
PRI B SR
value

P S HE .

COPT_CreateEnv

=

int COPT_CreateEnv(copt_env **p_env)
iz:pu

Gl —/~ COPT KRR,

T IZAN R BUR A COPT HYEE —F 41 « XA R B K A O, A SR Ry, T
AL B COPT B, A& M, WA LA COPT_GetLicenselMsg
FRARMUEZ A5, LAEHR R

o
i

p_env
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a1 COPT SRAFAELI 4 54T

COPT_CreateEnvWithPath

=

int COPT_CreateEnvWithPath(const char *1licDir, copt_env **p_env)
ik

QI —A COPT KL, HSACCIFEARNSH 1icDir F55E 1.

T IZAN R BOR A COPT IS8 —F 41 o XA R B K A A, A SR Ry, T
ATLAE— 2 B0 COPT B, A& e, MW LA COPT_GetLicenseMsg
FKARIUEZ A5, LAEHR o

W
il

licDir
BB BEAE
p_env

R 1A COPT SRAFASE M R4

COPT_CreateEnvWithConfig

S
int COPT_CreateEnvWithConfig(copt_env_config *config, copt_env
**p_env)
iz
QI —A COPT Rfp3si, =/ infc B S 4 config IRIE.
HHZA RN COPT M —fFHME. RIMRBRER T inS
B, ATy, MR eIE COPT AL, i RA & RN, W wT LA A
COPT_GetLicenseMsg KIRHUHE 25 E., LUEHRH A EFTTE .
58
config
A E -
p_env

fR1 COPT SRAFASLI I A%
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COPT_DeleteEnv

=

int COPT_DeleteEnv(copt_env **p_env)

-
i
[

kR COPT KA.

W
Bl

p_env

81 COPT KRB ATRET -

COPT_GetLicenseMsg

e

int COPT_GetLicenseMsg(copt_env *env, char *buff,

-
Bt
[

int buffSize)

R A C 1 E K7 AF s, WHRBOCF R A RE R .

TELEF A COPT_CreateEnv Z&MUHT{H FH X AN R

W
Bl

env
COPT RAEMET.

buff
FHCAREC 435 85 1) 2L

buffSize

ERHH KA

COPT_CreateProb

S

int COPT_CreateProb(copt_env *env, copt_prob **p_prob)

e
i
[

Qg — A2 COPT i,

W
Bl

env

COPT KRf#t3h

==
i

o

p_prob
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Rl COPT HA Rt 4t

COPT_CreateCopy

=

int COPT_CreateCopy(copt_prob *src_prob, copt_prob **p_dst_prob)
Py

Al — NI COPT LRSS UL,

AR RMESRESHOR BB P DL, 25 F A B8 AN R B S HOR g DU (1
BERL, )T BN LS (B AL A A COPT_ResetParam PR, KR fF 24 B N3k
W B G H T B A

W
il

src_prob
¥ UL COPT BAY,

p_dst_prob
BHE AR COPT MR FE 4.

COPT_DeleteProb

S

int COPT_DeleteProb(copt_prob **p_prob)

%
o
5

kR COPT #i%,

o
i

p_prob
Rl COPT HA KA TR

22.6.2 1@iEFIEPIREY
COPT_LoadProb

=
int COPT_LoadProb(
copt_prob *prob,
int nCol,
int nRow,

int iObjSense,
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W
il

5

double dObjConst,

const double *obj,

const int *colMatBeg,
const int *colMatCnt,
const int *colMatIdx,
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)

w2, N> COPT #A,

prob
COPT #5484,
nCol
A (REGEFEIIED .
nRow
ZIHRH (RBUEMEATHD.
i0bjSense
PACT 1) FTREMHEUEA COPT_MAXIMIZE E{, COPT_MINIMIZE .
dObjConst
A bR ) KT
obj
AR H b e BR L
colMatBeg, colMatCnt, colMatIdx Fl colMatElem

LAB e i il b o8 LR BGERE . BATE BARER R4 7 —MEM &
it KB T 5%

22.6.
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W colMatCnt y NULL , N colMatBeg 75 Zif5 nCol+l JL &, HIRME
i BT A AN 14845 BEH colMatBeg[i] Al colMatBegl[i+1] & Y.

WARBEBE T colMatCnt , WIFRFEE 1 FAIIF UG MEE 145 520 A4
colMatBeg[i] M colMatBeg[i] + colMatCnt[i] & X,

colType
AR ERA,
ARASRBEX AN, TR A B IE LA &
colLower and colUpper
M) AR,
WRARBET AR collower , FIAAHHE 0,
WRASRAE EiB R colUpper , MASEHLE Rl Ft.
rowSense
AP it
ESHH RIS, T COPT iR L ieal.

WRAPEM rowSense XN, A4 rowBound Fl rowUppe 2 #i 41i£
W ETA R XRBATHERER € LR T

WML T rowSense N rowBound Fl rowUppe 24744 RHS Al range -
TEHED T, rowUpper FU4ANTEA COPT_RANGE £ 3R 27 i o 2 FH 21,
HAERRE, ERFR A

T4 rowBound[i] - fabs(rowUpper[i])
5t rowBound[i]
rowBound
2R A RHS.
rowUpper
2 58 range -
colNames and rowNames

BEMAR AT TR

Y EAi 1% (compressed column storage, CCS) A% 3K, & — i WL 147 it i i A [
s e AT R AT F A% AORAFIX A 4 51 3 AT B 7= B R
1.1 1.2
A= 22 2.3 (22.8)
3.3 34
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// B fE il colMatBeg

colMatBeg[5] { o 1, 3, 5, 6}
colMatIdx[6] = { O, 0, 1, 1, 2, 2};
colMatElem([6] = {1.1, 1.2, 2.2, 2.3, 3.3, 3.4};

// B B Fl &l colMatBeg# colMatCnt
/BT (DM ER TR EE
colMatBeg[4] = { O, 5
colMatCnt[4] ={ 1, 2, 2, 1};
colMatIdx([6] =4 O, 1

.1 2

colMatElem[6] = {1.1, 1.

COPT_AddCol

Bz
int COPT_AddCol(
copt_prob *prob,
double dCol0Obj,
int nColMatCnt,
const int *colMatIdx,
const double *colMatElem,
char cColType,
double dColLower,
double dColUpper,

const char *colName)

<
Bt
[

HI—2E (B,

o
i

prob
COPT #:%!,
dCo10bj
A5 ) H by R 8 R L
nColMatCnt
LA SR BOE I P AR R O R B
colMatIdx

BEBI R BRI AE R TR AT S
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colMatElem

BB A R R P AR R T R U

dColLower and dColUpper
) BN
colName

R4 T ATLMEN NULL .

COPT_AddPSDCol

=

int COPT_AddPSDCol(copt_prob *prob, int colDim, const char *name)

o
ot
B

I—AF e R,

W
il

prob

COPT #5484,
colDim

HraInE 2 e A B YE S
name

W2 R B4 7. ATLMEA NULL .

COPT_AddRow

3
int COPT_AddRow(
copt_prob *prob,
int nRowMatCnt,
const int *rowMatlIdx,
const double *rowMatElem,
char cRowSense,
double dRowBound,
double dRowUpper,

const char *rowName)

272 Chapter 22. C API &EFj



ZEKkmRERPF, RF 7.1.4

B
S

BI— 2R (475

28
prob
COPT #i%d,
nRowMatCnt
BEAT REGERE P I E R T R I
rowMatIdx
BEAT REGERE P AE R TR IS 5
rowMatElem
BEAT R EGERE T A JE R R HUE
cRowSense
AP it
WSHEEN KIS, T COPT FrsCHfZima.,
W cRowSense /& 0, Ml dRowBound Il dRowUpper 44 4L s -~
WH . IR IRATHERE I E SRR T 3
5 cRowSense & & X, | dRowBound Fl dRowUpper 24 i
RHS Al range . %W T, dRowUpper fXFEZIHR N COPT_RANGE 57
WA SHE. BAERE, LS 5h
"~ dRowBound - dRowUpper
4t dRowBound
dRowBound
ZIHA) B RHS.
dRowUpper
IR LS B range .
rowName

AW % 7. A PIE N NULL
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COPT_AddCols

=
int COPT_AddCols(

copt_prob *prob,
int nAddCol,
const double *col0Obj,
const int *colMatBeg,
const int *colMatCnt,
const int *colMatIdx,
const double *colMatElem,
const char *colType,
const double *colLower,
const double *colUpper,

char const *const *colNames)

BF
S

7RI nAddCol MR (B,

o
i

prob
COPT AL,
nAddCol
WIS CREGEFESIED .
colObj
WA H AR B R E
colMatBeg, colMatCnt, colMatIdx M colMatElem

DL 45 A7 i i QR RBUERE . G 9 IR 4i A7 i+ 20 B AR o= 11,
I, COPT_LoadProb (] Hit{58.

colType
WA ERA. WAL N, A AR e LA & .
colLower 1 colUpper
WAZER BN
WMRARIRGFIAT collover , NIUFAHHZ 0.
WAL EI R colUpper , MIFTAR R4 Fil .

it
W
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colNames

AR . W LMEN NULL .

COPT_AddPSDCols

S
int COPT_AddPSDCols(
copt_prob *prob,
int nAddCol,
const int* colDims,

char const *const *names)

BF
S

NI nAddCol M ELE,

28
prob
COPT Hi7L,
nAddCol
WA E AR BN
colDims
HraInE 2 e A B YE S
names

W2 R B4 7. ATLMEA NULL .

COPT_AddRows

=
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)

%
2
Bt

N nAddRow MHIZIHR (7).

W
il

prob
COPT #5484,
nAddRow
B ML CREGEREATED .
rowMatBeg, rowMatCnt, rowMatIdx fll rowMatElem

DIAT FE 4 A7 A SRR B RBUERE o« A7 S B3 R0 B4R 11 1 4 A7 i A% =X I B AR
%, %% W, COPT_LoadProb ] Ef{5 8.

rowSense
IR AAL,
WSHHEMHICR, T COPT s FHIZ kA,

WRAPEME rowSense XML, A4 rowBound Hl rowUpper 24 4%
W) BN S . RFA R 1€ LA T .

R T rowSense M| rowBound A1 rowUpper <47 244 RHS 1 range
o FEILHE LR, rowUpper BUZHANAEA COPT_RANGE %3RS (i 43 F 51,
BAESE, BRI

N rowBound[i] - fabs(rowUpper[i])
5 rowBound[i]
rowBound
WLIRH T Sl RHS.
rowUpper
W) LA range .
rowNames

WK 4. AT LM% NULL .
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COPT_AddSOSs

=
int COPT_AddS0Ss(
copt_prob *prob,
int nAddsS0S,
const int *sosType,
const int *sosMatBeg,
const int *sosMatCnt,
const int *sosMatlIdx,
const double *sosMatWt)
iz:pu
78I nAddS0S A~ SOS #J3RK. # sosMatWt Jy NULL , W] COPT 7E W H 84 .
EE: AIAE SOS LR, MIRRL Y AR AR .

W
feim

prob
COPT i,
nAddS0S
HHESINE) SOS LI AL
sosType
SOS IR,
sosMatBeg, sosMatCnt, sosMatIdx M sosMatWt

PIT 4G A7 A% NPt SOS LSRR 2 o A3 I H B A0 R 110 R 408 A7 fif A% =X
B BRI, 53 0 COPT_LoadProb [ Hft{s 8.

sosMatWt

SOS PR & R B AL . 7 LAY NULL o

COPT_AddCones

S
int COPT_AddCones(
copt_prob *prob,
int nAddCone,
const int *coneType,

const int *coneBeg,
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const int *coneCnt,

const int *coneldx)

%
2
Bt

NI nAddCone ™ ZIMAEZI IR,

W
il

prob

COPT #5484,
nAddCone

HA I — B HEL) KA H
coneType

L AR A,
coneBeg, coneCnt, coneldx

PIAT 4 A7l b QBRI I 20 SR 5 o SR 0 R A P s 4 A7 £ % =
H B4R~ ], 53 0 COPT_LoadProb [ Eft{5 8.

COPT_AddExpCones

S
int COPT_AddExpCones(
copt_prob *prob,
int nAddCone,
const int *coneType,

const int *coneldx)

B
S

7S nAddCone MEEHELI R .

W
il

prob

COPT i,
nAddCone

TSI B i OHE L AN
coneType

TRBHELI R 2R
coneldx

FE PR B HE L) TR R A B ) R AR AL
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COPT_AddQConstr

=

int COPT_AddQConstr(
copt_prob *prob,
int nRowMatCnt,
const int *rowMatIdx,
const int *rowMatElem,
int nQMatCnt,
const int *qMatRow,
const int *qgMatCol,
const double *gMatElem,
char cRowSense,
double dRowBound,

const char *name)

BF
S

WIn—A IR

AR HATSSCRERAR IR

W
il

prob

COPT #:7Y,
nRowMatCnt

TIRAF P AEF LI EHE .
rowMatIdx

CIRAR AP AT LRI TUAR BB T AR
rowMatElem

IR A ARE LT R AL
nQMatCnt

TIRAR P AET IR T H
gMatRow

TR A IET IRTAT TR
gMatCol

ZIRAHRAARE RIS T b
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gMatElem
TR AR AER IR R EL
cRowSense

TIRZIHRRZET, Al B Y. COPT_LESS_EQUAL £ COPT_GREATER_EQUAL

dRowBound
TR A i
name

ZIRARMI T AILMEN NULL

COPT_AddPSDConstr

e
int COPT_AddPSDConstr (

copt_prob *prob,
int nRowMatCnt,
const int *rowMatldx,
const int *rowMatElem,
int nColCnt,
const int *psdColldx,
const int *symMatIdx,
char cRowSense,
double dRowBound,
double dRowUpper,

const char *name)

%
2
Bt

I E LR

o
i

prob
COPT #%L,
nRowMatCnt
PR AT LT H -
rowMatIdx

PR AR AT LR E IS T AR
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rowMatElem
g AR AR LRI R AL

nColCnt
FE AR L E WU

psdColldx
FRE LA h R WU E AR R AR

symMatIdx
TUIRATHR R E TR R E AR

cRowSense
FE LR RAL.
HSEFHEITHISY, T COPT B2 iR,

I cRowSense #& 0, Il dRowBound #l dRowUpper SHCULR I B R
LG IXFEBATHERS 158 LA 7 3

WS cRowSense & & X, Nl dRowBound ! dRowUpper 2#i 41
RHS #1 range . fEULEN T, dRowUpper fXFEZIR>A COPT_RANGE 57!
A<M HAEKE, ERASHA

T4 dRowBound - dRowUpper
5 dRowBound
dRowBound
e TE LT S A i
dRowUpper
LKA Aok range -
name

LRI 4. BB A NULL

COPT_AddLMIConstr

3
int COPT_AddLMIConstr (
copt_prob *prob,
int nDim,
int nLMIMatCnt,
const int *colldx,

const int *symMatIdx,

22.6. API EREg

281



ZERESEBRPFEM, RE 7.1.4

int constMatIdx,

const char *name)

%
2
Bt

WWhIn—~ LMI 4%,

B8

prob

COPT #%,
nDim

LIMI 29 3 e 0o R R e 0 4 5
nLMIMatCnt

LMI 2 50 28 B00 FRAE B A
colldx

LMI 23R hpr A R 1) T hr.
symMatIdx

LMI 2y 5 b R3O0 FRARE R A5 o
constMatIdx

LMI 2950 5 B0 FRAE R R N A o
name

LMI 4R 4 %7, 7] LIAE N NULL .

COPT_Addindicator

=
int COPT_AddIndicator(
copt_prob *prob,
int binColIdx,
int binColVal,
int nRowMatCnt,
const int *rowMatIdx,
const double *rowMatElem,
char cRowSense, double dRowBound)
iz:pu
I IN—A~ Indicator ZJ3.

FE: EHBAE Indicator 210, N A EEEFR RIAEAY
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B8

prob

COPT #%Y,
binColIdx

IR Indicator & (B B FER.
binColVal

IR Indicator & (B HIHUE.
nRowMatCnt

LMELAR (7)) REBGEFEH AEZ TR A EE .
rowMatIdx

LMAR (7)) RBGEFEHHAEZ TR SIS -
rowMatElem

LMELAR (7)) RBGEFEF AEF TR M EUE .
cRowSense

LML R (47) 288, AT%EEU{E N: COPT_EQUAL . COPT_LESS_EQUAL Al

COPT_GREATER_EQUAL
dRowBound

LML (A7) HIAT 0

COPT_AddSymMat

=

int COPT_AddSymMat (copt_prob *prob, int ndim, int nelem, int *rows,

int *cols, double *elems)

-
B
Bt

BIN—AXRRHERE (RN = AR,

W
ol

prob

COPT #i%4,
ndim

X TR FR) 24 52
nelem

X R R A AEE T H

rows
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XPRAEFEAEZ TT R AIAT T AR
cols

XEPRAERE AR TT RIS T AR
elems

R AEE TR -

COPT_DelCols

S

int COPT_DelCols(copt_prob *prob, int num, const int *1list)

%
2
Bt

MER num MR (F1)).

W
il

prob
COPT HHY,
num

BBR B A B AL
list

ZMIER AR R ARSI

COPT_DelPSDCols

S

int COPT_DelPSDCols(copt_prob *prob, int num, const int *list)

P
o
[

MR num 42522 & .

W
il

prob

COPT #5584,
num

TR ) 2 AR AN
list

ZLMIBR K F E 22 B T ARSIR
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COPT_DelRows

=

int COPT_DelRows(copt_prob *prob, int num, const int *list)

-
i
[

MIER num DL (7).

W
Bl

prob

COPT #7,
num

FEBR 2R
list

EMMBR 2R T ARFIE

COPT_DelSOSs

=

int COPT_DelS0Ss(copt_prob *prob, int num, const int *list)

e
i
[

MIEE num 4~ SOS 2931,

W
Bl

prob

COPT #7Y,
num

BRI SOS LI AL
list

EMIERT) SOS ZI FARFIEE

COPT_DelCones

=

int COPT_DelCones(copt_prob *prob, int num, const int *1ist)

e
i
[

MR num AN ZBHEL AR

W
il
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prob

COPT #%!,
num

B A ) — i HE L0 oA
list

FMIRR ) N HEL R T ARSI

COPT_DelExpCones

Bz

int COPT_DelExpCones(copt_prob *prob, int num, const int *1list)

<
Bt
[

MBS num M EEGELR .

o
i

prob

COPT #A!,
num

LR T8 BOHEL A2
list

FMIRR B FE BHEL R T ARSI

COPT_DelQConstrs

e

int COPT_DelQConstrs(copt_prob *prob, int num, const int *1list)

<
Bt
[

MR num 4~ —IRZIHK .

o
i

prob
COPT #%!,
num
BRI IR TR
list

FMBR B —IRA A T hRdI R
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COPT_DelPSDConstrs

=

int COPT_DelPSDConstrs(copt_prob *prob, int num, const int *1list)

[
Bt
B

MIER num 452 LK.

W
Bl

prob

COPT #7,
num

TR I 2 58 RN
list

Y IERE S A I AT E

COPT_DelLMIConstrs

=

int COPT_DellLMIConstrs(copt_prob *prob, int num, const int *1list)

h.,h
i
B

AHER num 4> LMI £,

W
Bl

prob

COPT #:7Y,
num

FEBRA LML 298N
list

BRI LMI 2950 FAR51R

COPT_Dellndicators

=

int COPT_DellIndicators(copt_prob *prob, int num, const int *1list)

%
2
B3¢

MR num 4> Indicator ZIH .

W
il
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prob
COPT %L,
num

FBE R Indicator 2R ANH.
list

FERI Indicator Z1R THr%)%K

COPT_DelQuadObj

Bz

int COPT_DelQuadObj(copt_prob *prob)

%
Bt
>

TR =k A o b i — KT

o
i

prob

COPT &A1,

COPT_DelPSDObj

S

int COPT_DelPSD0Obj (copt_prob *prob)

P
o
[

T3 A o i ) 2 5 T

W
il

prob

COPT #i%,

COPT_SetElem

=

int COPT_SetElem(copt_prob *prob, int iCol, int iRow, double

newElem)

BB AT I L 2%
JEE: 47 newElem WE/NTEE ST 54 MatrixTol HIME, WPK#EN 0.

o
i
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prob

COPT %L,
iCol

FIH T b5
iRow

T R
newElem

TR BB R

COPT_SetElems

=

int COPT_SetElems(copt_prob *prob, int nelem, const int *cols, const

int *rows, const double *elems)

B
S

U B T E AT HIN ML) R L
AR FIAUTIR SIS AR EE B

W
il

prob
COPT #%Y,
nelem
T V0B T R
cols
i 78
rows
AT T AR
elems

T B R BOUE .
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COPT_SetPSDElem

=

int COPT_SetPSDElem(copt_prob *prob, int iCol, int iRow, int newIdx)

%
2
S

BEBE AR E € LA R RE TR FRAEEE T AR -

W
Bl

prob

COPT #:%Y,
iCol

FEBRM TR
iRow

FRELHA TR,
newldx

R BCE IR ARAEFEHT T A5

COPT_SetLMIElem

=

int COPT_SetLMIElem(copt_prob *prob, int iCol, int iRow, int newIdx)

%
Bt
[

BEEARE LMI L3R5 E 22 K R HOS FRAEFE T AR

o
i

prob

COPT #AL,
iCol

PREASE K R,
iRow

LMI £ T hxo
newldx

T8 [F0 9T ) AR BN FRAERE AR EE
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COPT_SetObjSense

=

int COPT_SetObjSense(copt_prob *prob, int iObjSense)

-
i
[

BoE (BBO AT

W
Bl

prob
COPT #:%Y,
i0bjSense

AT 1. AIRERIEUEH COPT_MAXIMIZE BY, COPT_MINIMIZE .

COPT_SetObjConst

S

int COPT_SetObjConst(copt_prob *prob, double dObjConst)

%
2
Bt

BEE F A5 o8 2 H

W
il

prob
COPT HiL,
dObjConst

A bR 5 ) Kt

COPT_SetColObj/Type/Lower/Upper/Names

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 *1list, 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 *1list, char

const *const *names)
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YR
PLEFA RS, 23S num NMER (B 1)
HirR 555
AR i Y
Ui
Eiagt
R
28
prob
COPT #5484,
num
A B
list
AN B FIFR .
obj
B I 25 AR T H AR BB AL
types
I LA & AR BT T
lower
HIF LI AR BT T A
upper
B I & AR BT A
names

BZR LA 35N R 44

COPT_SetPSDColNames

Bz

int COPT_SetPSDColNames(copt_prob *prob, int num, const int *1list,

char const *const *names)

%
2
B3¢

B num A BB T .

W
il

prob
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COPT #5584,
num

B E R AL
list

T A & T ARAIE
names

FIFR P BN A € R 4 T

COPT_SetRowLower/Upper/Names

=

int COPT_SetRowLower (copt_prob *prob, int num, const int *1list,

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 *list, char

const *const *names)

30
PAE=ANR3G 73 MBS num MR (A7) 1)
Tt
it
E
B8
prob
COPT #5584,
num
BAE AR
list
TSI ARSI
lower
FIF B DL AR R A
upper
FIF P B &AL HT B
names
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FIZH LA AN 2O AR B 447

COPT_SetQConstrSense/Rhs/Names

=

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)

30
PAE=ANR3, 3 MBS num 4> ZIRZI R
S
A7 3151
E
S8
prob
COPT #5584,
num
BAE I IR R
list
BEAEH ZIRARFR .
sense
Bl L&A IR LRI AL
rhs
FI e LA A IR LA A B A S
names

B3 LA A ZIREIIRIH 447 o
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COPT_SetPSDConstrLower/Upper/Names

=

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

*1list, char const *const *names)

30
PAE=ANREG 73 MBS num A2 58 2011
Tt
Bl
E
£ =
prob
COPT #5584,
num
BB B LR
list
FHEHIE LR T ARSI .
lower
FIF T L A E LR B T S
upper
FI e LA A LR A B LA
names

B R LA A4 8 LR ARHT 44 7

COPT_SetLMIConstrRhs

S

int COPT_SetLMIConstrRhs(copt_prob *prob, int num, const int *list,

const int *newIdx)
R

B num A LIMI 25 H B0 FR AR o
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W
Gl

prob

COPT #%Y,
num

TSR LMI 295
list

BT LMI 250 FhR5IE .
newldx

RF LB PR OO PR AR BT T A o

COPT_SetLMIConstrNames

e

int COPT_SetLMIConstrNames(copt_prob *prob, int num, const int

*1ist, char const *const *names)

%
2
Bt

£ num A LMI ZIR (R4 FR

W
il

prob

COPT #i%Y,
num

TSR LMI 295
list

ZEU LMI 2150 T 513 .
names

FZH B A LMI 2R 44 75

COPT_ReplaceColObj

Bz

int COPT_ReplaceColObj(copt_prob *prob, int num, const int *list,
const double *obj)

%
2
[

i P98 A2 1 2800 A ) b B B0 42 RTER) A B

W
i
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COPT_SetQuadObj
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COPT_ReadMps
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int COPT_ReadMps(copt_prob *prob, const char *mpsfilename)
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COPT_ReadlLp
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int COPT_ReadLp(copt_prob *prob, const char *lpfilename)
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int COPT_ReadSDPA(copt_prob *prob, const char *sdpafilename)

BF
S

M SDPA SCAF s URE AR

o
i

prob
COPT #AL,
sdpafilename

SDPA 4%,

COPT_ReadCbf
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int COPT_ReadCbf (copt_prob *prob, const char *cbffilename)
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COPT_ReadBin

S

int COPT_ReadBin(copt_prob *prob, const char *binfilename)
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COPT_ReadBlob
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int COPT_ReadBlob(copt_prob #*prob, void *blob, COPT_INT64 len)
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COPT_WriteMps
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int COPT_WriteMps(copt_prob *prob, const char *mpsfilename)

i
Bi

HEWEF COPT #AE H 3| MPS #%2X3C#:H.

o
i

300 Chapter 22. C API &EFj



ZEKkmRERPF, RF 7.1.4

prob
COPT Hi7L,
mpsfilename

MPS AP

COPT_WriteMpsStr

=

int COPT_WriteMpsStr(copt_prob *prob, char *str, int nStrSize, int
*pReqSize)
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COPT_WriteCbf
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int COPT_WriteCbf (copt_prob *prob, const char *cbffilename)
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int COPT_WriteBin(copt_prob *prob, const char *binfilename)
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22.6.4 REFFNIRENGE

COPT_SolvelLp

S

int COPT_SolveLp(copt_prob *prob)
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int COPT_GetSolution(copt_prob *prob, double *colVal)
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COPT_GetPoolObjVal
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int COPT_GetPoolObjVal(copt_prob *prob, int iSol, double *p_objVal)
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int COPT_GetPoolSolution(copt_prob *prob, int iSol, int num, const
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COPT_GetLpSolution
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int COPT_GetLpSolution(copt_prob *prob, double *value, double

*slack, double *rowDual, double *redCost)
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COPT_SetLpSolution
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int COPT_SetLpSolution(copt_prob *prob, double *value, double
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COPT_GetBasis
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int COPT_GetBasis(copt_prob *prob, int *colBasis, int *rowBasis)
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int COPT_SetSlackBasis(copt_prob *prob)
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int COPT_WriteSol(copt_prob *prob, const char *solfilename)
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int COPT_ReadBasis(copt_prob #*prob, const char *basfilename)
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22.6.5 IREVEBYSR
COPT_GetCols
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int COPT_GetCols(
copt_prob *prob,
int nCol,
const int *1list,
int *colMatBeg,
int *colMatCnt,
int *colMatIdx,
double *colMatElem,
int nElemSize,
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int COPT_GetRows (
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COPT_GetElem
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int COPT_GetElem(copt_prob *prob, int iCol, int iRow, double
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int COPT_GetLMIElem(copt_prob *prob, int iCol, int iRow, int *p_idx)
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COPT_GetSymMat
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int COPT_GetSymMat (
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int *p_nDim,
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int *rows,
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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 *rowMatIdx,
double *rowMatElem,
char *cRowSense,
double *dRowBound,
int nElemSize,

int *pReqSize)
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*xs0sIIS)

BF
S

FREL SOS ZJW i 11IS JIRAS. #5 list N NULL , NIR[EIRT num 4> SOS £ [ 11S
RES

W
Bl

prob
COPT #:%Y,

num
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SOS 2N
list

SOS ZIK ) FFr%IZ. ATLAN NULL .
sosIIS

R E ) SOS ZIAH TIS REH4L..

COPT_GetlIndicatorlIS

S

int COPT_GetIndicatorIIS(copt_prob *prob, int num, const int *list,

int *indicatorIIS)

P
m
[

FREL Indicator ZIRH IIS K& . & list SN NULL , MR [EIRT num 4> Indicator %)
FORIRE o

W
il

prob
COPT #:i%Y,
num
Indicator £JH 1ML
list
Indicator R\ FHR%IE. ALY NULL .
indicatorIIS

IRIEHY Indicator ZIWRAY IIS JIRAHA .

22.6.11 AJfFLHAHITEINEEEE

COPT_FeasRelax

=

int COPT_FeasRelax(copt_prob *prob, double *colLowPen, double
*xcolUppPen, double *rowBndPen, double *rowUppPen)

e
i
[

THEATAT AL AT AT RR 5

s
i

prob

COPT #7%,
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colLowPen

BN ARG T . #509 NULL, WIZRRAASHA R N F: 47 colLowPen
HAEST R Ty COPT_INFINITY, JMZRIRANKASHAH MIAL & (T 5t

colUppPen

e FRREN K. #58 NULL, WERIRAR A S E5; % colUppPen
FRAE I K T4 COPT_INFINITY, WIZR/RAAsthAHNAS &1 AR,

rowBndPen

2y SRR T 45N NULL, WIERIRARASMZHRIA A 45 rowBndPen
FRAE T KT~ COPT_INFINITY, WIZR/RAHAhARN £ rih AL,

rowUppPen

QR IR ETTE . BB R AAEXGAZ R, H rowUppPen A
N NULL, WFRIRZR B AT F: % rowUppPen H1 A& K1
COPT_INFINITY, WIZRIRAKAGARRILI R i .

FE: KT, %8 rowUppPen SN NULL EF],
COPT_WriteRelax

=

int COPT_WriteRelax(copt_prob *prob, const char *relaxfilename)

-
B
Bt

AR BV R AT AT AR SR S Y B

W
Bl

prob
COPT #5%4,
relaxfilename

FIATACRA SR Y SR R A

22.6.12 SEIBINTNEEREY
COPT_Tune

e

int COPT_Tune(copt_prob *prob)

P
m
[

X REAT S HOR L .

W
i
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prob

COPT #&£#!,

COPT_LoadTuneParam

S

int COPT_LoadTuneParam(copt_prob *prob, int idx)

%
2
Bt

I € g S RORILE R BB

W
il

prob
COPT HHY,
idx

SRS RS .

COPT_ReadTune

=

int COPT_ReadTune(copt_prob *prob, const char *tunefilename)

<
Bt
[

MR SO s LA A A 25U G B

o
i

prob
COPT ##,
tunefilename

WS4

COPT_WriteTuneParam

=

int COPT_WriteTuneParam(copt_prob *prob,

xparfilename)

%
2
Bt

Bt i e G T I S ROR LS R B ZHOCF

W
il

prob

int idx, const char
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COPT #:i%Y,
idx

SRS R BT -
parfilename

SR

22.6.13 [EIAhEEHREL

Callback IhfgrR % R B E R Callback Context T A REM AR, SN RE HUF:

% 22.1: [FIEThAER L

Context Methods

COPT_CBCONTEXT_INCUMBENT COPT _AddCallbackSolution, COPT _GetCallbackInfo

COPT_CBCONTEXT_MIPSOL COPT _AddCallbackLazyConstr,
COPT _AddCallbackLazyConstrs,

COPT _AddCallbackSolution, COPT _GetCallbackInfo

COPT_CBCONTEXT_ MIPRELAX | COPT AddCallbackUserCut,
COPT _AddCallbackSolution,

COPT _AddCallbackUserCuts,
COPT _GetCallbackInfo

COPT_CBCONTEXT MIPNODE COPT _AddCallbackSolution,

COPT _GetCallbackInfo

COPT_AddLazyConstr

LT3
int COPT_AddLazyConstr(
copt_prob *prob,
int nRowMatCnt,
const int *rowMatlIdx,
const double *rowMatElem,
char cRowSense,
double dRowBound,
double dRowUpper,

const char *rowName)

e
o
[

[ AT R I — A TR L3R

W%
i

prob

COPT A,

350

Chapter 22. C AP| &EFf




ZEKkmRERPF, RF 7.1.4

nRowMatCnt
P2 R RBGERE R AR R TR = .
rowMatIdx

PETEL R R BGEFE P ARE TR M5
rowMatElem

PETEL R AR HGERE P AR T R I AUE -
cRowSense

PEEL R,

ARUEVEIL S 2 Ak A3

WHR cRowSense & 0, Nl dRowBound HI dRowUpper & #{ 4L LR
WG X RTRATHER ()58 LR T7 e

ﬁﬁ%ﬁw%me%ﬁ%X%%,MdMmeﬁﬂﬁWWWr%W%M
RHS A1 range . 7EHIEHL T, dRowUpper fXTEZIR >N COPT_RANGE 257!
WA AR BHAEE, BRI

T dRowBound - dRowUpper

% dRowBound
dRowBound

TEPELIRA T 8L RHS.
dRowUpper

AP A range -
rowName

PEVELIR PR, AT LM% NULL .

COPT_AddLazyConstrs

=

int COPT_AddLazyConstrs(
copt_prob *prob,
int nAddRow,
const int *rowMatBeg,
const int *rowMatCnt,
const int *rowMatlIdx,
const double *rowMatElem,

const char *rowSense,
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const double *rowBound,
const double *rowUpper,

char const *const *rowNames)

B
S

[ ABETR H t RAS IN 2 ME TR L R

o
i

prob

COPT #&#!,

nAddRow

H MBI EEL R A (REOEFRATHO -

rowMatBeg, rowMatCnt, rowMatIdx Fl rowMatElem

LAAT I 28 A7 fif % PR A I PR L0 R R B K o A7 M R 14 1 0 17 fi A%

R BRG], %2 W COPT_LoadProb 1] Hi{58.

rowSense
(CRERAY BTt
ATHRUEVEN 2 R AR

W cRowSense 7& 0, Nl dRowBound ! dRowUpper &#f 4K LR

AT R IATHERE € LR T3

W cRowSense s A & X HIE, N dRowBound I dRowUpper 2 #{ 41
RHS 1 range . fEMAEN T, dRowUpper {{fEZ£J N COPT_RANGE KA

WAHEL BAEME, BRI

N5 dRowBound - dRowUpper
-5 dRowBound
rowBound
TEPELIRN T FF 8 RHS.
rowUpper
ETELIRE) LB range ©

rowNames

PEELR 44 PR AT LML NULL .
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COPT_AddUserCut

=

int COPT_AddUserCut(
copt_prob* prob,
int nRowMatCnt,
const int* rowMatIdx,
const doublex rowMmatElem,
char cRowSense,
double dRowBound,
double dRowUpper,

const char* rowName)

BF
S

AR RN — AN

S8
prob
COPT #4,
nRowMatCnt
P RBOGERE P AR TR
rowMatIdx
F AR FOERE P AR TR IS S .
rowMmatElem
FIF R HOERE AR TR B .
cRowSense
ST LY R,
AHBEVERH & R £R
W cRowSense /& 0, M| dRowBound Al dRowUpper £ 4L s i L~
G X SRIRATIER 18 LR 77 5
U cRowSense J&f & X, | dRowBound Fl dRowUpper 24 i
RHS Al range . fEMIEH T, dRowUpper {XAEZJH )y COPT_RANGE 2574
BA SR HAEME, ETFR0N
4 dRowBound - dRowUpper
% dRowBound
dRowBound
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FPHLHR T A8 RHS.
dRowUpper

FIPHLH) 5K range .
rowName

FIFHEKIAFR. ATEAMEA NULL .

COPT_AddUserCuts

=
int COPT_CALL COPT_AddUserCuts(

copt_prob *prob,
int nAddRow,
const int *rowMatBeg,
const int *rowMatCnt,
const int *rowMatIdx,
const double *rowMatElem,
const char *rowSense,
const double *rowBound,
const double *rowUpper,

char const *const *rowNames)

BF
S

[ A7 e AN N 2 AN ET

o
i

prob

COPT #i7L,
nAddRow

HA IR EE AN CGRECERFATHO -
rowMatBeg, rowMatCnt, rowMatIdx Fl rowMatElem

PAAT H 4 A7 il b QR L B SPTHT 1) R BUE R« S 0 A 1 s 4 A7 i % 2
) Bk R ], %2 W, COPT_LoadProb (] Hit{5 8.

rowSense
FP L R,
AL E 2Rk
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R cRowSense s& 0, Il dRowBound F1 dRowUpper & #f AWM R
WAt X RTRATHER 158 LR 77 e

ﬁﬁﬁﬁw%me%ﬁ%X%%,MdMWWM$Dﬁw®mr%W%ﬁ
RHS #1 range . 7EUIEN T, dRowUpper fXTEZIR AN COPT_RANGE 257!
WA AR BHAER, BRI

T4 dRowBound - dRowUpper

5 dRowBound
rowBound

FIP LR AT A8 RHS .
rowUpper

FFHZ R LS range -
rowNames

P AAFR . ATLAMEN NULL S

COPT_SetCallback

e
int COPT_SetCallback(
copt_prob *prob,

int (COPT_CALL *cb) (copt_prob *prob, void *cbdata, int cbctx,

void *userdata),
int cbctx,

void *userdata)

%
2
S

f£ COPT #Adrh, B8 )™ B IRl s E.

W
il

prob
COPT H%Y,
cb
[ R £
cbctx
[ R SR o R A o AT PR L 2 W ARG iR A S .
userdata

FIP e sl . B A iz sonttigss COPT.
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COPT_GetCallbackinfo

=

int COPT_GetCallbackInfo(void *cbdata, const char* cbinfo, void
*xp_val)

%
2
Bt

BRI E 1 B S S AE

S8

cbdata
COPT f%id45 [Hli 1) cbdata .
e Z o Aok & S N P s X Al i R R R i 2
COPT_GetCallbackInfo() »

cbinfo
AR RIS B A AR ATHUETEILE & Callback A8 %A & .

p_val

a1 [ AE SAE AR

COPT_AddCallbackSolution

=

int COPT_AddCallbackSolution(void *cbdata, const double *sol,
double* p_objval)

%
2
Bt

AR AR R RCE HE LB ATAT AR

s
i

cbdata
COPT 1&i#%5 A1) cbdata 4.

I 2 How 40 R & o R e SO [ RS s B
COPT_AddCallbackSolution() -

sol
AT AR T B
p_objval

R AR AT br R BB I 9R B
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COPT_AddCallbackUserCut

=
int COPT_AddCallbackUserCut (
void *cbdata,
int nRowMatCnt,
const int *rowMatIdx,
const double *rowMatElem,
char cRowSense,

double dRowRhs)

%
2
Bt

[ AR TR R I — AN P T

W
il

cbdata
COPT #£#4AFIEK cbdata S5,

[l QN NI e N 2 0 =i a1 M 1 N T S v |
COPT_AddCallbackUserCut () -

nRowMatCnt

HP T R BOE R AR TR
rowMatIdx

FPP T AR BOE R AR F TSR SIS -
rowMatElem

H1 T AR BOE R AR T TR AU -
cRowSense

EP WA R SEA, ¥ FF COPT_LESS_EQUAL , COPT_GREATER_EQUAL
COPT_EQUAL F1 COPT_FREE .

3 I [ R AN I A )T T AN SRR
dRowRhs

FPFHZI KA RAS.
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COPT_AddCallbackUserCuts

=

BF
S

o
i

int COPT_AddCallbackUserCuts(
void *cbdata,
int nAddRow,
const int *rowMatBeg,
const int *rowMatCnt,
const int *rowMatIdx,
const double *rowMatElem,
const char *rowSense,

const double *rowRhs)

) AR At A N 2 A EP

cbdata
COPT 1&i#45 7M1 cbdata 5.

2w AR & Bt AR 7 E SCH R R S S
COPT_AddCallbackUserCuts() o

nAddRow
HrAIEE AN CRECEREATED
rowMatBeg, rowMatCnt, rowMatIdx fll rowMatElem

PAAT IR Za AT il A% AR AL B P T L0 R i R BB R . A5 S 50 R0 5 10 TR 4 A7
¥R BAERE], 7530 COPT_LoadProb i Hit{5 8.

rowSense

EFH L R, FF COPT_LESS_EQUAL , COPT_GREATER_EQUAL
COPT_EQUAL F1 COPT_FREE .

53 I B AR T T T 5S4 .
rowRhs

F 2] RAS.
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COPT_AddCallbackLazyConstr

=
int COPT_AddCallbackLazyConstr(
void *cbdata,
int nRowMatCnt,
const int *rowMatIdx,
const double *rowMatElem,
char cRowSense,

double dRowRhs)

%
2
Bt

[ AT R I — A R L 3R

S8

cbdata
COPT L5 [F1 1 cbdata 24
[ QU NI 2 S G NI E D A= G : U TR IR T R
COPT_AddCallbackLazyConstr() -

nRowMatCnt
PEVEL R RBGERE P AR R TR R
4 nRowMatCnt<=0 I}, NIFIR MIP RATMEH EAEAELA, S B/ Am
PEPELIHR

rowMatIdx
PEVELI R RBOERE T R AE T T RS S

rowMatElem
PEVEL R RBOERE AR TR B BUE

cRowSense

WYL RS, FFF COPT_LESS_EQUAL , COPT_GREATER_EQUAL
COPT_EQUAL Al COPT_FREE .

T I [ R R BSOS I P A 1 20 SR AN SRR R
dRowRhs

LR RHS.
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COPT_AddCallbackLazyConstrs

=

BF
S

o
i

int COPT_AddCallbackLazyConstrs(

void *cbdata,

int nAddRow,

const int *rowMatBeg,

const int *rowMatCnt,

const int *rowMatIdx,

const double *rowMatElem,
const char *rowSense,

const double *rowRhs)

[ RIS N 2 MR R L3R

cbdata
COPT 1&i#45 7M1 cbdata 5.

2 B AR g s s N T E [ B R K R i R
COPT_AddCallbackLazyConstrs()

nAddRow
BB PE LR AN CREGEFFATHO .

1 nAddRow<=0 I}, W& MIP W ATME 2w ELEAELE, B TEHa ik
21

rowMatBeg, rowMatCnt, rowMatIdx 1 rowMatElem

PIMT R4 b AR L AR R BUEME . B B B FE 1) R 4 A7 i
FI BRI, 152 0. COPT_LoadProb [f Hit{E5E.

rowSense

EM A R M, £ COPT_LESS_EQUAL , COPT_GREATER_EQUAL
COPT_EQUAL #/ COPT_FREE .

36 I ] R AN I B A 1 2 SR AN SRR R
rowRhs

PEVEZIR K RHS .
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22.6.14 EHfth API FHEL

COPT_GetBanner

S

int COPT_GetBanner (char *buff, int buffSize)

P
m
[

KIS COPT A SRR BIALS B F e .

W
feim

buff
FH LR B4 o 4
buffSize

ERHAH IR AN

COPT_GetRetcodeMsg

B

int COPT_GetRetcodeMsg(int code, char *buff, int buffSize)

%
2
[

SRIUERE COPT IR [EHHE 745 5

W
Bl

code
PR R [ -
buff
FICASRE 54 e 50
buffSize

ERHH KA

COPT_Interrupt

=

int COPT_Interrupt(copt_prob *prob)

%
2
B3¢

HH T 24 B SRAR O REAR

W
il

prob
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COPT ##Y,
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% 23 & Python API &£ Ff

T TIPS 2% BT ST AR U SRS AT SR, I BORMEAS BT JF4R I T Python #2101,
AFEATREAS Python # F I Dh REBEAT ik .

23.1 COPT F#

HWARSE LT R Python #2 VRN A Z AR EL B BREL B SHRRTEDN SRR B A
R R UK e i E 3R DU ) 2 55 5k

23.1.1 —fRE#
— W B R B T AR B, BRI T R AR E R RR RS . B coPT ATZR VS
] — % H %, 11 COPT.VERSION MAJOR /R KA 515 5.,

— RPN S, AT ACFE T

23.1.2 [Et%

JE T B B AR A BRI SR A 45 AR G R 1

£ Python API #1, @YEREH BN, THERAEFT.

£ Python API #1, F A LUEIS COPT. Attr BUZVT Ml J&@ I H 4, 4 COPT.Attr.Cols R A&
AN

£ Python API o, JHid#R €@ IEAFRRBURYERE, BAKIES Python Model % .

o Model.getAttr() , Ul: Model.getAttr("Cols") FRHUBLIAL HAF AN

23.1.3 58

15 R B E BARMLE R RIE R .
Python API 5 BRFEHHHINE, HHLEELFT.

f£ Python API w1, HJ" ALl COPT.Info HIZEVSiH {5 E %%, 1 COPT.Info.0bj F/RARAEHR
B R B AT LB AR 15 R AL PR IRIE R B R S

o KRB EBZAHIE EHUE: Model.getInfo() / Var.getInfo() / Constraint.getInfo()
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o WHEATIAN(EEEE: Model.setInfo() / Var.setInfo() / Constraint.setInfo()

23.1.4 Callback {58

Python API Callback {52 HH P IMNE, TENGE&F T Callback 48 %15 &

7£ Python API #1, Callback M5 B H HUE XAE CoInfo KM, A/ w LUEILATSE COPT. CbInfo. 1
i\ Callback 18 5% %,

i1, COPT.CbInfo.BestObj +& 4R &AL H i ea HfE -
7t Python API 1, F /A LUETE CallbackBase 25 BREL, 45 5E 15 B AR IE HRE{E B AME .

41, CallbackBase.getInfo(COPT.CbInfo.BestObj) : FRHCUHTHAM H br ek £(H -

23.1.5 &%

SR H BRI ECRIBZ A SEL S EEEH] COPT RS EIERAT N,
Python API SERFHPHINE, HENLAHTD

7f Python API #, FFwifiid COPT.Param RiZE15 WS40 %L, W COPT.Param.TimeLimit FR/nHEA
FR) SR figf o T PR A

£ Python API 1, 1845 € S H A FRRIUN ¥ B S HUUE . $24Lf s ™, BARIE S Python Model
o RIIRES TGS CAFlE /K ME /B /ME): Model.getParamInfo ()
o R ESHCUHIH: Model.getParam()

o WEIEESHIE: Model.setParam()

23.2 {fiCEEtEss

PRI HOR S Python LN EZIhEES, BIRM 78 H o MITk, T 1 ikt
IR RSP T AR RS o AT P 7 HroRE PRGN R 45 D VA K D e 5 A A 5

23.2.1 EnvrConfig 2§

EnvrConfig R HORM 1% /7 i e BAHSCERAE A, ROt 1 LU TR i 5
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EnvrConfig()
mE
EnvrConfig()

biz:pay

EnvrConfig ZEMMIEREL, Z 7 EM A IR Bl —A EnorConfig £ M5

BNl

# RIEVBERBEE P it &

envconfig = EnvrConfig()

EnvrConfig.set()
HE

set (name, value)

q+
B
B

BEZ I B 24

o
i

name
FwPMEEESHAY . ATESE S P omi i 550 .
value
w P ES81E.

5l

#HEEPREESH
envconfig.set (COPT.CLIENT_WAITTIME, 600)
envconfig.set (COPT.CLIENT_CLUSTER, "127.0.0.1")

# X E XA A ZCOPTK BT FE I i ) B bannerfz B (WA FE)

envconfig.set("nobanner", "1")

23.2.2 Envr 2

Envr JORMEORMEARFOR AR RERAE OB R, $R 08 7 LUR B 77 ik

23.2. fiCEIRS
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Envr()
EE:S

Envr (arg=None)

q+
i
B

Envr Z8AIMIE RS, Z 7GRN IR A —A Enor £ S 4.

W
i

arg
RO AR IR E . fIESH, BUAN None .

BNl

# BIFEA SR M 5B K AR TR

env = Envr()

Envr.createModel()
HE

createModel (name="")

%
2
Bt

BIBMLAFETY, IR [\l —A Model & 3%,

28
name
RO @RI A4 FR . TR S %, BRI " .
i

# GIENBORME B RKARAET

model = env.createModel("coptprob")

Envr.close()
HE
close()
iz:pu
R P I R 55 4% A
i

# KW 5 TAER S ik

env.close()
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23.2.3 Model 3
RT 7 P R (AR o6 B HE AL S U, Model ZR3R4E T 4N Model . Rows V5 7. HEl
RFEMVEN T . N TEAN RS, KNS EK.

TERH IR, T A E BE R, 5iEid Model.objval 1 Model.status FRHUELRL H A%
PR A SR AR

SRR RS, T e LUEIE JE U "Model . Param. TimeLimit = 10" M7 X BRI SH. HAl
SIS EAATRTE W A4 B0

Model A2 HOR AR AR OCHRAE AU B2, $24E 1 LUF B U5 ¥

Model.addVar()

HE

addVar (1b=0.0, ub=COPT.INFINITY, obj=0.0, vtype=COPT.CONTINUQOUS,

name="", column=None)

%
2
Bt

AR A, FRRE G E A Var £ R

S8
1b
BRI NR. WiESE, Bih 0.0.
ub
R ES. kS E, BN COPT.INFINITY .
obj
TR HRRB R, TESE, BRiAK 0.0,
vtype
A ERA, AliES i, BRIAN COPT.CONTINUOUS , AJHUMEVEWZ & £4
name
BRI LTF. ATIEZE, By, RS N B E S A K.
column
RN LG, AlikZ &, ERIAA None .
w5l

#E—AESEE
x = m.addVar()

# AW ANZHHEE
y

= m.addVar (vtype=COPT.BINARY)
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(£ E0)

\
~
S
g
m
d‘
=

# Ahm—NERTE, TRYy-1.0, LR A1.0, BFRERREAY
z = m.addVar(-1.0, 1.0, 1.0, COPT.INTEGER, "z")

Model.addVars()

HE

addVars (*indices, 1b=0.0, ub=COPT.INFINITY, obj=0.0, vtype=COPT.
CONTINUQUS, nameprefix="C")

WIN—HAEFHAIS, R El— AN tupledict £ T8, HENZER T, {H9H
M Var £ S5

S8
*indices
AR R R
1b
BEET R TiESE, BN 0.0,
ub
Bl B, kS E, BN COPT.INFINITY .
obj
TE BRI R, TESE, BN 0.0.
vtype
AR, Wik S, BN COPT.CONTINUOUS , AJHUHVEIL % & £ 4
nameprefix
BRMAHRATE. TiEsE, RN e, HERAREELEN TirE
B
N

# NI FEHEE Sz, KT TE

x = m.addVars(l, 2, 3, vtype=COPT.INTEGER)

# AN EET By, ETRHREtITPHTRIEE, TELUE N "t1”
tl = tuplelist([(0, 1), (1, 2)1)

y = m.addVars(tl, nameprefix="t1")
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Model.addMVar()
FiE-S

addMVars (shape, 1b=0.0, ub=COPT.INFINITY, obj=0.0, vtype=COPT.
CONTINUOUS, nameprefix=" "

%
2
Bt

IIM Var & MRBGR A EEBMEEE P, TR NumPy 2245541
RS, HTIRMYERE#R A FAlE .

B8
shape
B B, s B ocH . RoRMVar £ MREAR.
1b
BEETR. TiESE, BiLH 0.0.
ub
R ES. WiEZE, BN COPT.INFINITY .
obj
BEMHARR B RS TiESE, BIAK 0.0
vtype
AR RM, ATk SE, BN COPT.CONTINUOUS , AIHUEVENE & £ 4
nameprefix
AEF AR . RS E, Bk v, SRR G2 K N s 3l
A o
BRE{E
R =AM Var £ 3R
5l

model.addMVar((2, 3), 1b=0.0, nameprefix="mx"

Model.addConstr()

e
addConstr(lhs, sense=None, rhs=None, name="")
IR
TIN— N EYEL R BER A, R[] Constraint % ST
WIN—A B AR BB, IR\ PsdConstraint & XF 4
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WI— Indicator ZIRBNEAIAF, RFl GenConstr £ X4

i LMI 9 BRI A, 3R [\ LmiConstraint 5 3%

FHIMEMAR, M8 1hs WHAEANVer £ XZR. LinExpr £ N%
K ConstrBuilder % X %; HRMFEAR, WSE 1hs v HUE AN PsdEapr
£ X REPsdConstrBuilder £ X 4%; &M Indicator ZJ3, MIZ% 1hs
N GenConstrBuilder % X%, FFAMELESH; HiHN LMI 4%, WS% 1hs
NLmiBrpr £ W%,

S8
1hs
RO SNV B RAY Y iafz:L
sense
LMELRIRA, iS5, BRIAH None » WHUETEN 29 & £4
rhs
LA R AT, TSR, BN None o AITHUENF . Var £ Xt
R LinExpr £ %%,
name
LMELDRI AR, ATESE, Bk v, HREES NEE S A .
A5l
# AWM ANEUEERNANK: 2+ y ==2
m.addConstr(x + y, COPT.EQUAL, 2)
# AP NEERTHETAR: o+ 24y >= 3
m.addConstr(x + 2xy >= 3.0)
# A — /M Indicator?] K
m.addConstr((x == 1) >> (2*%y + 3*z <= 4))

Model.addBoundConstr()

HE

addBoundConstr (expr, 1b=-COPT.INFINITY, ub=COPT.INFINITY, name="")

P
m
[

Win—ANr LR AL R B R, IR BIRINE Constraint £ X4,

W
feim

expr
LR FRIER . AJBUEN Var £ SR LinExpr £ W%,
1b

LMLARI . WS 8, BRAN -COPT. INFINITY .
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ub
VLR B, Wk R, BRI COPT.INFINITY .
name
LMELRINARR. RS E, BRA v, BISRMEES NES E B .
Gt

#RMEUERANRK: -1 <=z +y <=1
m.addBoundConstr(x + y, -1.0, 1.0)

Model.addConstrs()

=

addConstrs(generator, nameprefix="R")
ik

W —HA ML R B R

# 54 generator NIEEH, MR [E—A ConstrArray % X%, HIGEN generator
AN Constraint & MR, P& — B @ XL ARG R

#1240 generator NRIEX A, WHIREI—Atupledict & X5, HEAHZNMEL
W RNER, B NAERLR) Constraint £ X5, FANIERER—A Constraint £ X5

# 54 generator NAEFERIE A, WHREI—NMConstr £ X%

S8
generator
TR GERE) Feak A s
nameprefix
AMEA R ZAFRATH . WikSE, BNy "R, HEERAIRG G LIELA R
A5 B B304 .
=l

# RMIONEMA R, ENARF: [o] + y[0] >= 2.0
m.addConstrs(x[i] + y[i] >= 2.0 for i in range(10))
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Model.addMConstr()
=
addMConstr(A, x, sense, b, nameprefix="")
ik
AR R A 77 5, TN — M R B R . ISR IX B sense HUE 4 COPT.
LESS_EQUAL , WIIHIAIHA Ax <=b

B 7 (A 8 A B e A M LinEapr £ %P4, B ERN LRI EA
M ConstrBuilder % %1%, BLIYEN Model.addConstrs() HIFmAA K —4H 2 M
21

W
il

ZHA A4 NumPy FEFE, B0 SciPy FIE4EHIFE ( csc_matrix
) BATEAEFERE ( csr_matrix ).

x
PRI B A B, AT LA M Var £ W%, VarArray £ W%, FE. F
i tupledict £ MR WRNZ, HBE c A2, WHBH FHTH R,
sense
R, WIUESH R £ A
b
LRI, B AL AR R, B NumPy B — 4804 .
nameprefix
AR
R[E{E
R[El—ANMConstr % 3%
i

A = np.full((2, 3), 1)

mx = model.addMVar(3, nameprefix="mx")

mc = model.addMConstr(A, mx, 'L', 1.0, nameprefix="mc")
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Model.addSOS()
mE
addS0S(sostype, vars, weights=None)
iz:pu
BIM—A> SOS LR FBEA h, FFHRERINAISOS £ X5

#HSH sostype NSOSBuilder £ X%, WS vars MSE weights MEUE R #
BN #HZH sostype N SOS LI EM, w[HUENSOS 9k £4, WSHL vars
Forn SOS AW MR R, AIHUE N Vardrray £ X5 ¥R F# B tupledict £ X}
%5 #H 54 weights N None , N SOS LIRS AL E R AR A3 AR, S
KA PAENBEEERCE, THUERGIR. Tl upledict £ TR

W
il

sostype
SOS £ Mak SOS LA M d s
vars
SOS ZIR AL & .
weights
SOS £ AR B AL E . FEHUE, BRINN None.

i

# Aw—AS0S1#9 R, L sy, WE S H 12
m.addS0S(COPT.SOS_TYPELl, [x, yl, [1, 2])

Model.addGenConstrIndicator()

FiED

addGenConstrIndicator (binvar, binval, lhs, sense=None, rhs=None)
iz:pu

ININ—A~ Indicator LR BIEAL, FHR BN GenConstr £ X5,

#HZH 1hs N ConstrBuilder % %, WSH sense MBH rhs HITE KB ZHE
FSH 1hs RONEMELIR A w0, AJHUERN Var £ SR LinEzpr £ X%

W
il

binvar
Indicator 25 &,
binval

Indicator A8 & fIEUE, AIHUEN True 3% False .
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lhs
Indicator 250 H 2P 2 o 1) 75 B I 2 M 2 AL 25
sense

Indicator Z)R LRI, 7l S =, BN None » RIHUETEL
REA

rhs

Indicator 2R MELIRA WM. %S &, BAN None . AJHUE N
T

5l

# A —A Indicator#] R, Yzk EA, ZMAR y + 2%z >= 3K L

m.addGenConstrIndicator(x, True, y + 2%z >= 3)

Model.addConeByDim()

mE

addConeByDim(dim, ctype, vtype, nameprefix="ConeV")

%
2
Bt

IR ELERL 1 I HELDR BB T, FFIR AN Cone 5 3R

S8
dim
BT HEL R YRS o
ctype
T HEA AR
vtype
L R h AR AR,
nameprefix
T AR AR ZRIIATS . TIEHUE, BRIACH "ConeV".
5l

# N —A-BHEHY B — [y 4R

m.addConeByDim(5, COPT.CONE_RQUAD, None)
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Model.addExpConeByDim()
FiE-S

addExpConeByDim(ctype, vtype, nameprefix="ExpConeV")

%
2
S

WIN— N e BEHEL R BB A G, HIR B INE Bap Cone & X &

S8
ctype
TEHHEL A IR
vtype
TRBHELI AR P AR R 2R A
nameprefix
TEHHELA R PR B A AR RIS . ATk iUE, BRIAJN "ExpConeV".
5l

# I — AR

m.addExpConeByDim (COPT . EXPCONE_PRIMAL, None)

Model.addCone()

HE
addCone (vars, ctype)
iR
TSI — /4 e AR B ) BT LI

#ZH vars N ConeBuilder % X%, WS ctype WEKH; 20 5S4 vars
N &, ATHUE RN VarArray & X%, IR, FlB tupledict £ X%, S5 ctype
Fon W EL R IR

W
Gl

vars
e I 2D R AL B
ctype
L AR

5l

# ANWE [z, @, y]H KRBT EZ 2R
m.addCone([z, x, yl], COPT.CONE_QUAD)
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Model.addExpCone()
HE
addExpCone(vars, ctype)
iz:pu
NN 1i6 5 AL AL R HE BUHE L) 3R

28 vars N ExpConeBuilder & X5, WZHL ctype MMEF 4 20 #5245 vars
R, FTHUERN VarArray £ W5 51, F-HBtupledict % XMHR, 4L ctype

TR TEBHEL R RAY
28
vars
o R B2 R AR 8
ctype
AL RN, WHUEIES % R R L4 .,
5l

# AN E [z, o, y]H RE R 16 A K
m.addExpCone([z, x, y], COPT.EXPCONE_PRIMAL)

Model.addQConstr()

HE
addQConstr(lhs, sense=None, rhs=None, name="")

ik
W — N EAMEL R R AR BB b, FRIR [ I Constraint - % XF R
8 QConstraint % M.

LR INEYEA W, WS4 1hs WHUE A Var £ XNR. LinEzpr £ R
&Y ConstrBuilder % X% #FHEWM_IRAWR, WSH 1hs HQConstrBuilder % Xt
%, W& MQConstrBuilder £ X%, FH2ZMHEESH.

W
il

1lhs

2R S T B2 SRR 3 2
sense

ZIRARAL, T2, BRAJN None » ATHUETEMLZ) R A2
rhs

AR A, E SR, BN None o AITHUENEEL. Var £ XA,
LinBxpr £ MR QuadBrpr £ X%,
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name
ZIRMATR. TGRSR, By ", HORESE A E 3.
=l

#RM—PEREEXAK: ¢ +y ==2
m.addQConstr(x + y, COPT.EQUAL, 2)
# NI —ANZIRAFR: zHz + y*ry <= 3
m.addQConstr (x*x + y*y <= 3.0)

Model.addMQConstr()

HE
addMQConstr(Q, c, sense, rhs, xQ_L=None, xQ_R=None, xc=None,
name:nu)

ik
W@ T A IR R B A ., iR X B sense HU(H
COPT.LESS EQUAL, WINMARN g, Qrg, + cxe <=rhs .
B (1 5 B R R VR AR M Quad Bopr £ X%, B BN LRI H /54
M QConstrBuilder % X%, wLAMEXN Model.addQConstr() AL i — IR Z
W

58
Q

IR IR, TERASHQ, Rl T 4ER) NumPy HEFF, 50 SciPy
FIEAEHIE ( csc_matrix ) BUTHRAEFFE ( csr_matrix ).

c
R — IR, T E RS o, Bl — A —4E) NumPy 341, 83 Python
LIES

sense
LZRHRM, ATRESE YR LR

rhs
LRI, TR S

xQ_L
ZIRBUEMAR R, FTLEM Var £ W%, VarArray £ SR, FIR. F
sk tupledict £ XHR;

RN, EUSR T AR &
xQ_R
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TIRWAMP AR, ARLEMVar £ SR, VarArray £ MR, FIR. F

B tupledict £ SR
WS, MBS A B AR &

XC

LRI N AR, ATRLEMVar £ W%, VarArray £ %R, FIR. F
BB tupledict £ XWHs WRNZT, BSE c A%, NP ETE 1A E.

name
Y
REME
R [E]—A QConstraint % X4

BNl

Q = np.full((3, 3), 1)
mx = model.addMVar(3, nameprefix="mx"

mgc = model.addMQConstr(Q, None, 'L', 1.0, mx, mx, None, name="mgc")

Model.addPsdVar()

HE

addPsdVar (dim, name="")

P
m
[

IIN—AFEAR R

W
feim

dim
R IGEE.
name
FRRRIGT

BNl

# FWERE NS, LN X MR EEE

m.addPsdVar(3, "X")
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Model.addPsdVars()

HE

addPsdVars(dims, nameprefix="PSDV")

-
i
[

NIn—HA AR .

W
Bl

dim
e g AR B YRR

nameprefix

i

# RN EER I EE &
m.addPsdVars([3, 3])

Model.addUserCut()

mE

addUserCut (l1hs, sense = None, rhs = None, name="")

P
o
[

AR s s I — AN T

B8

1hs
P THD 4 SR PR 2 B T
AHBUE N Var & MR, LinExpr £ X3, S QR ER (ConstrBuilder
£ X5,

sense
FPHML R AR,
kS E, EBRIAN None . ATHUETEN 2 & £4

rhs
H) P T 249 R PR A i T
WikZE, BN None o ATHUENHEE. Vor £ MR, B0 Linkrpr £
MR

name
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LIRS NI
kSR, BRI, HORIEES R E S R

5l

model.addUserCut (x+y <= 1)
model .addUserCut (x+y == [0,1])

Model.addUserCuts()

mE

addUserCuts (generator, nameprefix="U")

P
o
[

[EEC Rtk ins et IE R T

W
el

generator
— HFP I A A

W BB AN —H 2 L) WA 5 8% ConstrBuilder Array £ X%, s(Z4E2kPEZ)
A KR M ConstrBuilder % 3% .

nameprefix
H TR 44 R ATZR -
iESE, BN o, HSERRPARES G EPE I K N AR E S

BNl

model .addUserCuts(x[i]+y[i] <= 1 for i in range(10))

Model.addLazyConstr()

HE

addLazyConstr(lhs, sense = None, rhs = None, name="")

e
i
[

AT R I — A TR L 3R

S8
1hs
P PR L TR A S T
ATHUMER Var & X5, LinExpr % W5, SELRMEL (ConstrBuilder
ESDUE OB
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sense
PEVELI R 2R .
ik ZE, BRAA None . AJHUETER 2 R £A

rhs
P 2 TRAR) A S
Wk, BRAN None » ATHUE NHH. Var £ X5, 80 LinEapr %
XF 5o
name
PEVELI R B AR

WiEZE. BRI . BRSNS E BN E AR

BNl

model.addLazyConstr (x+y <= 1)
model.addLazyConstr (x+y == [0,1])

Model.addLazyConstrs()
mE

addLazyConstrs(generator, nameprefix="L")

q+
i
B

[EE LSk (w71 Y)/|E 24 CHEX A

B8
generator
— IS ELI AR AR .
T HUE N — N LRI 38 ConstrBuilderArray % W5, 8% 4L EL
A A M ConstrBuilder % %%,
nameprefix
YL R 2 R AT
WikSE, BRUH "L, HSEBRARRE ST ELHE N iR B 3R R
1l

model.addLazyConstrs(x[i]+y[i] <= 1 for i in range(10))
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Model.addGenConstrMin()
FiE-S

addGenConstrMin(resvar, vars, constant=None, name="")

q+
2
S

Wi W y = min{xy, 20, -+, 2y, ¢} BRI,

s
resvar
R y . ATHUEA Var KX 5.
vars
s AT min{) BRAIER, WIREN List KA L,
constant
SR AT min{) BECRIORH, TS, AIRENIT AR, BMEN
None o
name
WFATR, TSR BN v .
JREE

iR [B]—~™ GenConstrX X% .

Model.addGenConstrMax()

HE

addGenConstrMax(resvar, vars, constant=None, name="")

T
m
[

W Wy = max{xy, 22, -+, 2p, c} FILIRERERIG

o
i

resvar
LI y , WTHUEN Var XA
vars
A0 max{} BB E, ATHUEN list KX 4.
constant

U max{} BRECTROHEEON, WESE, WTRUEAESEL BIMEN

None o

name

LURAHR, WiESE, BMEAN .
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BEE
IR [A|—4~ GenConstrX FXf % .
Model.addGenConstrAbs()

mE

addGenConstrAbs(resvar, argvar, name="")

%
2
Bt

W Ry = | MARBEA G,

28
resvar
y » ATHUEN Var 2888 LinExpr 860 % .
argvar
x, WHUEN Var KX 5.
name
LIRAFR, WIESH, BIMEN " .
REME

iR [Al—~ GenConstrX ZEXT 4.

Model.addGenConstrAnd()

HE

addGenConstrAnd(resvar, vars, name="")

q+
i
B

ININ—252 % and XK, y =z and x5+ and z,, BT,

S8
resvar
G Iy, ATHUE DY IR var R4
vars
WHIZHAT and M ITE o for i € {1,2,--- ,n} , WHUEA List K
(Hrpoea oy~ HI R var K450,
name
LIRATR, WIESH, BRIMEN " .
REE

iR [El—~ GenConstrX ZEXT 4.
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Model.addGenConstrOr()

HE

addGenConstrOr(resvar, vars, name="")

%
2
S

ININ—26184%8 or 4R, y =21 or z9--- or z, EFEHH,

W
Bl

resvar

G um Iy, ATHUE Y SR var R4

argvar
BHIZFAF or MUK 2y, for i € {1,2,- -
HInE N IR Var R A0,

,n}, ATHUEN List 28 (3

name

LIRATR, WIESH, BRIMEN " .

1R [El{E
iR [El—~ GenConstrX ZEXT 4.

Model.addGenConstrPWL()
FES
addGenConstrPWL(xvar, yvar, xpts, ypts, name="")

iz:pu
OB y = f(z) AR, Hrpor Bt s B0E SON:

o+ £ (v — 1), ifv<mz
flv) = ﬂz—l-%(v—iz), ifz; <v<a

G+ DZUnmi (g 3), if o > dy

Tn —Tn-—1

W
il

Xvar

x, AHUEN Var B0 4.

yvar

S u Iy, PTHUEDN Var ZREL LinExpr 04,

Xpts

&, 7 BUSIIRAL R, 75 H2 HEIUE AN BRIy HES, ATHUEDN List 2K

ypts
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g BRI AASR, ATHUEDN List K.

name

LR ATR, TTEBEL B
el

IR [Al—4> GenConstrX FXf % .
Model.addSparseMat()

mE

addSparseMat (dim, rows, cols=None, vals=None)

%
2
Bt

IRNINRG R 7 R PR AR

W
il

dim
XIFRHFEREHIYEE -
rows
XPRAE AR TR AT R I -
cols
X ARR TR BRG] .
vals
XARAE AR T e R A -

5l

# UK YR B R B XT AR AE I
m.addSparseMat(3, [0, 1, 2], [0, 1, 2],
# N7 R 28 XY AR KB TR
m.addSparseMat (2, [(0, 0, 3.0), (1, 0, 1.00])

[2.0, 5.0, 8.01)

Model.addDenseMat()

mE

addDenseMat (dim, vals)

P
o
[

VIS 80 R S (KT R

W
il

dim
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o} AR R P 4
vals
MFRHRFAEE TR ATHUEN: WL YR,

BNl

# NI 38 & 13 AR AR TR

m.addDenseMat (3, 1.0)

Model.addDiagMat()

WE
addDiagMat (dim, vals, offset=None)
ik
NI A SRR B .
B8
dim
XS PR R R 4
vals
XFRFEREAER T RE. THUEN: EHL AR
offset
X HAICRALE M R, A OIEE, WX AL L
205 T A% o
il

s A ANGUE, WX

# NG T QW AL AR [E

m.addDiagMat (3, 1.0)

Model.addOnesMat()

HE

addOnesMat (dim)

e
o
[

ImAs 1 FERE.

W%
I

dim

a1 FEREIYERE .
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BNl

# AN YE T R 3 A 14 TR
m.add0OnesMat (3)

Model.addEyeMat()

HE

addEyeMat (dim)

%
2
[

IR AL

o
i

dim
AR R R AE R

i

# TN Y N 3 B LA I
m.addEyeMat (3)

Model.setObjective()

HE

setObjective(expr, sense=None)

[evh
o
[

BEER I H br ek £

W
2l

expr

Hir R IENR . "TRERNEE. Var £ %R, LinBrpr £ W% . Quad-
Expr £ X%, VK MLinExpr £ %, MQuadEzpr % X%,
FEE: ZWIR expr S LinBzpr £ X4, WEEH B bR R E0H r 2o
R QuadEzpr % YR, WIEEHT HFR e E i) Z A 1t 1

sense

H AR B ALy 1. Ik 2, BN None , R ANKEIR A KIfLib )5
) AL AT AEAG 7 DS S8 PE ObjSense A o FTHUETE WAL T @ .

BNl

# REEREEN 2 +vy, RUUFTHARAN
m.setObjective(x + y, COPT.MAXIMIZE)
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Model.setMObjective()
mE

setMObjective(Q, c, constant, xQ_L=None, xQ_R=None, xc=None,

sense=None)

iR
IR PR A 2, W E R  IR B AR. RIS I 2Q, Qrg,+cx.+constant
F) H bR pR 2
B A RSB R E PE IR A B M Quad Expr & S5, " LAEA setObjective() I
AW HE HFReRHL
S8
Q
WR TIRIEESS, § SRS Q, Bl 40 NumPy FEFE, B SciPy
GRS ( csc_matrix ) BAT RS ( csr_matrix ).
c
R — RIEEZS, F5 E RS H o, Bl — A —4E1) NumPy %4, 5i# Python
LE
constant
TR, R R
xQ_L

TRBUEMI AR, WRLEMVar £ WR, VarArray £ SR, FIR. F
B tupledict & 5. WHRNZE, MHEE H A AR .

xQ_R

TIRBUAMIMARE, TR M Var £ X, VarArray £ X%, FIER.
s tupledict & MR, RN, W PTG HEE.

XC

MU N AR &, PR M Var £ %, VarArray £ X%, PR, 7l
Btupledict £ MG MFNT, BSE c A%, WHEER B AR,

sense

FbR s B ARAL T 1] . FTIEZ &, BRIAON None , KR ANEIR M LI s
A ML) A FT R4 7 )8 S8 P ObjSense A . WHUETE WAL T @ .

5l

Q = np.full((3, 3), 1)
mx = model.addMVar (3, nameprefix="mx"
my = model.addVars(3, nameprefix="my")

mgc = model.setMObjective(Q, None, 0.0, mx, my, None, sense=COPT.MINIMIZE)
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Model.setObjSense()
mE

setObjSense(sense)

-
i
[

BEE H AR e i .

S8
sense
H s R B TT ). T HUE TE AR L 77 @)
BNl

# RERUT HARAL
m.setObjSense (COPT.MAXIMIZE)

Model.setObjConst()
HE

set0ObjConst (const)

<
B
Bt

BEE H br ef U B s

28
const
F e bR Bl B 4%
i

# REEAEEE KRB AL.0
m.set0bjConst (1.0)

Model.getObjective()

e

getObjective ()
iE:3US

SRS H AR E, R Bl —A LinErpr & X R
5l

# REUE R B B AR B R R

obj = m.getObjective()
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Model.delQuadObj()
HE

delQuadObj ()

T — 2k H A pR b i —

BNl

# M B B AT B 20 By =R
m.delQuadObj O

Model.delPsdObj()
HE
delPsd0bj ()

fink

M3 Ao o i F) o SE T

BNl

# M E AR B 2k i 2 T
m.delPsd0bj ()

Model.getCol()

HE

getCol(var)

Py

TR ' N, RIE—A Column £ FF% .

5l

# BT E ot S5

col = m.getCol(x)

390

Chapter 23. Python API &EF{ij}




ZEKkmRERPF, RF 7.1.4

Model.getRow()

mE

getRow(constr)
ik

AR B LA LI AN BLHIAT, 3R Bl —AN LinExpr % %5,
I

# KB & M4 R conatl BT AT

linexpr = m.getRow(conx)

Model.getQuadRow()

mE

getQuadRow (gconstr)
i::pu

RIAR E ZIRAFS B HIAT, 3R Bl —A QuadExpr £ X R
i

# KRB IR 29 K gqeonzAH i Y AT
quadexpr = m.getQuadRow(qconx)

Model.getPsdRow()

HE
getPsdRow (constr)
iz:pu
SRR E 2 LR REFIAT, IR Bl — A PsdExpr & X%

5l

# IR B T 249 K psdconl L HIAT

psdexpr = m.getPsdRow(psdcon)
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Model.getVar()
FiE-S

getVar (idx)

%
2
S

MRYEA B AR T ) R ARIRIBURI B AR 5, 3R [ —A> Var £ XT R

S8
idx
A EAE RBOEREFH K M bR &I5N 0.
5

# HETARNINE &

x = m.getVar(1)

Model.getVarByName()
HE

getVarByName (name)

%
2
Bt

MR A B A4 FRIRIDUAH L (A &, R [8]— A Var & X5

28
name
AR TR
w5l

# RMANA 2K E
x = m.getVarByName ("x")

Model.getVars()

HE

getVars ()

P

IR o i 43 A, IR B —AN VardArray £ %

5l

# BB TR AHEE

vars = m.getVars()
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Model.getConstr()
FiE-S

getConstr (idx)

-
i
[

FRHE 2814 20 PR AE AT o ) N ARIREUAR B 2R ME LR, IR [Bl— Constraint £ Ft %,

S8
idx
LML AL RBOERE [ M b 46 0.
5

# REUT AR 4 189 &M 29 R
r = m.getConstr(1l)

Model.getConstrByName()
HE

getConstrByName (name)

<
B
Bt

MRS LN LA A ARIAH LA LA, R [0 —A> Constraint & X 5.

28
name
LRAEL R A4 TR
=l

# IR AR A e R 2K

r = m.getConstrByName("r")

Model.getConstrs()

HE

getConstrs ()

P

SREUETY Hp i AR LR, IR [Bl—A ConstrArray £ S5

5l

# IR BUHE R o oy A A M A R

cons = m.getConstrs()
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Model.getConstrBuilders()
mE
getConstrBuilders (constrs=None)
iz:pu

R F AR AR i ) 2 P 2 SRR L PR S 5

#i ZH  constrs Ny Nome, NI [H] 4 & 25 1 £ 0AH B R 2 g 2H R —
A ConstrBuilderArray % X %; #5543 constrs N Constraint & X%, MR[E 45
TELIHR AN ConstrBuilder % X %; #ZH constrs NHIKEL ConstrArray %
XTG4, MR 145 5E 2 SRR B A B BS AHL ) — A ConstrBuilderArray % MR #S
B constrs NFME tupledict £ XF%, MR NTEELRE Fn, EHANEEL

TROFH . A8 28 2 2H R ) — N tupledict 5 X% o

28
constrs
TREMEIEL R, WikS5E, BN None .
aN Ll

# KRBT AN A M ARG ES

conbuilders = m.getConstrBuilders()

# KU 2 R o] B B A FE A

conbuilders = m.getConstrBuilders(x)

# 3 B k4 K oy L B B

conbuilders = m.getConstrBuilders([x, y])

# K H tupledict X F oo T H 4 M 249 5 A0 b 9 14 2 2

conbuilders = m.getConstrBuilders (xx)

Model.getSOS(sos)

HE

getS0S(sos)

e
o
[

IRYEFEE N SOS LIARIBUHNLY) SOS 2R M a8, iR

W%
I

sos
faE M) SOS £

BNl

[B]—/SOSBuilder % Xt5.,

# 3 BSOS K soszAfl KL H # 7% %
sosbuilder = m.getS0S(sosx)
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Model.getSOSs()
mE
getS0Ss ()

biz:pay

IR R R 458 SOS 9, IR [l —/NSOSArray £ X%

BNl

# REEA i 4 ES084) K
soss = m.getS0Ss()

Model.getSOSBuilders()

HE

getSO0SBuilders (soss=None)

iz:py

ARHUEE SOS LIHAHRLA SOS LM as -

#Z 4 soss N Nome, NMIIR[FA# SOS

209 AR LA S A AL R R

ASOSBuilderArray % X% #5535 soss NSOS £ X%, MIRIEEE SOS Z13R
MR HISOSBuilder £ X %; #SH soss AFIRILSOSArray £ X%, W6+
JE SOS 2 AR RN A g 28 4 B — AN SOSBuilder Array % X%,

W
il

SOSs

R SOS 4. WikZ &, ERIAN None .

i

# IR R B BT SOSY K AR B A 2 B
soss = m.getS0SBuilders()

Model.getGenConstrIndicator()

HE

getGenConstrIndicator (genconstr)

-
m
[

R E Indicator ZIHAHM ) Indicator )M ERS, IR [E— GenConstrBuilder

W
Gl

genconstr
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+8 €] Indicator £ .

BNl

# ﬁ?ﬁZIndicator?@?igenm#?ﬂiﬁ@f@ﬁgég

indic = m.getGenConstrIndicator(genx)

Model.getCones()

mE
getCones ()
iz:pu
ARIPUBE R o (1) 2 8 IR HE L SR, AR B —A> ConeArray % X5,

BNl

# FEBEA BN AT LR

cones = m.getCones()

Model.getExpCones()

HE
getExpCones ()
iR
SRR i 2R B HE L), IR Bl —AN Ezp ConeArray £ MR

i

# R EUE R oy e IS B AR

cones = m.getExpCones()

Model.getConeBuilders()

e
getConeBuilders (cones=None)
iR
SRIAE € W HELO AR S K B HE L R 2 2%

# B4 cones N Nome, IR [A] 4% — i HE £ A B AL A 2H A —
A ConeBuilderArray % ¥ %; ZHZSH cones NCone £ X%, NIRMFETEE
Z I HEL R AR ConeBuilder % X% #5725 cones NFIRE ConeArray % Xt
R, NER BN € W HEL) Ao B 2R LU — > ConeBuilder Array £ X R.

o
i
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cones

TRER —HrEL R, TEZE, BOAJ None .
=l

# IR HAEA & BT 4 2 RO R BN AL R B

cones = m.getConeBuilders()

Model.getExpConeBuilders()

mE

getExpConeBuilders (cones=None)

Py

AREUTE E Fi8 BUHE L0 AU N (48 U2 R i 45
% 24 cones N None, IR [a] 45 £ HE 20 A A A & A8 AL R —
A BzpConeBuilderArray % % S cones NEzpCone £ X4, NIRFI$EE
FeBUHELI AR L) Bvp ConeBuilder 2 3% s #7540 cones NFIR I Frp ConeArray

£ R, MR 145 52 F6 E0HE 20 BOR N 8 85 20 ) — AN Bzp Cone Builder Array 2
XA

o
i

cones

TRERREEL R, TS E, BOAN None .
=l

# R B A R BT 45 BU5E 2 R L B9 A E B

cones = m.getExpConeBuilders()

Model.getQConstr()

HE

getQConstr (idx)

P
m
[

MRS — IR LI AAERIY b )R AR UM R — IR, R I8l —A> Q Constraint £ X 5.

28
idx
TIRAFAER P AR JBIRN 0.
i
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# REUT AR A 180 Z R AR
qr = m.getQConstr(1)

Model.getQConstrByName()
mE

getQConstrByName (name)

-
i
Bt

R4 IR AR B AR B I IR, IR [Bl—ASQ Constraint & X%

S8
name
ZIRARII AR
=l

# KB G A qri ZRAK

gqr = m.getQConstrByName("qr")

Model.getQConstrs()

mE

getQConstrs ()
ik

ARIBOGER e 488 IR, 3R Bl —A QConstrArray £ X R
w5l

# RBER H A Z RN X

qcons = m.getQConstrs()

Model.getQConstrBuilders()

HE

getQConstrBuilders(qconstrs=None)
iz:pu

BRI ALY H ) R 2 SRR L A R 2

4 2 ¥ qconstrs A None, IR [H]4x B UK £ HAH B g A% 2H BRI —
A QConstrBuilderArray & 3% ; ZHZ % qconstrs N QConstraint £ X4, NIR[A]
¥8 € LR A RLI Q ConstrBuilder & 3% ; 523 qconstrs AFIRIL QCConstrArray
£ X%, NREHE E 20 A B 2 8 4 — AN Q ConstrBuilderArray % %5
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#HSBH qconstrs AFMBtupledict £ X%, NMIRFEIEATEELARN Fs, EAN
6 52 2R AR B A R B A ) — A tupledict 2 S5

28
qconstrs
TREM ZIRAR. iS5, BN None .
1l

# KB B R 2 R E B

qconbuilders = m.getQConstrBuilders()

# RE IR K qodE BB E #

qconbuilders = m.getQConstrBuilders(qgx)

# B KA Ryl B By %

qconbuilders = m.getQConstrBuilders([gx, qyl)
# B tupledict X K qua ¥ Ay = K29 R AR M A9 A5 22 2
qgconbuilders = m.getQConstrBuilders(qxx)

Model.getPsdVar()

HE

getPsdVar (idx)

%
2
Bt

MRAE A 5 A AR T 1) T AR IR B ) e AR B, R Bl —AS Psd Var & KR

S8
idx
PR AN TR, im0 0.
BNl

# AT I KR
x = m.getPsdVar(1)

Model.getPsdVarByName()
mE

getPsdVarByName (name)

%
B
B3

AR5 44 58 A5 (0 A ARSI L (- € A, 3R [B]—A> Psd Var % X 5o

W
i

name
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BNl

# WA A e EE T E

X = m.getPsdVarByName("x")

Model.getPsdVars()

mE
getPsdVars ()

iz:pu

SR R A A |, IR [Bl—APsd VarArray % X4,

i

#ORAER P AN EE S

vars = m.getPsdVars()

Model.getPsdConstr()

HE

getPsdConstr (idx)

P
o
[

R S SR B AR SRR 02 203, 3R I Psd Clomstraint % 34

Ko

o
i

idx
VB AR R T hR. A 0.

i

# RAUTAT A 189 R A K
r = m.getPsdConstr(1)

Model.getPsdConstrByName()

HE

getPsdConstrByName (name)

P
m
[

R 5 B SRR 26 R 5K, SB[ — A Psd Constraint % 4.

W
feim
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name
R LRI AR

i

# R A R AR
r = m.getPsdConstrByName("r")

Model.getPsdConstrs()

mE

getPsdConstrs ()

Py

SREUB T FR I A3 B 2R, IR [Bl—AN Psd ConstrArray % X%

5l

# RBAER P EENK

cons = m.getPsdConstrs()

Model.getPsdConstrBuilders()

mE

getPsdConstrBuilders (constrs=None)

Py

BRI HI AR 2R A ) 2 R 2 RO LKA 4% -

¥ constrs A None, iR [A] 4B 2 5 49 R AH B 4 2R 28 4 R A —

N PsdConstrBuilderArray % X %; # 3% constrs APsdConstraint % Xt
%, MR [A] 48 %€ 2 € 20 WA B B PsdConstrBuilder % S %; #HZ % constrs
NIVR B PsdConstrArray & W5, WK 845 5 2 %€ 29 RAH B 22 2% 2 ) —
N PsdConstrBuilderArray % X1 %; HZH constrs AF M tupledict £ Xt
B, MR [R5 4R 5E 2 B QIR N AR, A 9 TE TE ¥ g 20 AURH L Al 4 2 R —

Nupledict £ FFH .

W
Bl

constrs

TRERFELR . WiESE, ERIN None .

BNl

# WBPT A B¢ RN RMAER

conbuilders = m.getPsdConstrBuilders()

# IR T L9 R oAl el A
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(#EER)
conbuilders = m.getPsdConstrBuilders(x)

# R E 2 R yAe B A B

conbuilders = m.getPsdConstrBuilders([x, y])
# kBl tupledict X R oo™ W & £ RAR BB A 22 5
conbuilders =

m.getPsdConstrBuilders (xx)

Model.getLmiRow()

HE

getLmiRow(constr)

e
i
5

RIS 515 LMI 200 LMI &1k, AR AU I 1) 2 BoE R .

S8
constr
FRE LR
BNl

# RBIMIZ K cF KA R

expr = m.getLmiRow(c)

Model.getLmiConstr()
HE

getLlmiConstr (idx)

<
B
Bt

BRI o 45 58 2R 510 R LMIT 295

S8
idx
LMI Z5RAERR P R AR &6 0.
w5l

# RBAEA B E AN IMI K

coeff = m.getLmiConstr(1)
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Model.getLmiConstrByName()
mE

getLmiConstrByName (name)

-
i
[

AR R 45 5 44 BRI LMI 295

B8
name
FE5E 1 LMI 23R & FR
5

# R EURE AL S 2 AR N r1 8 LMIZ K

name = m.getLmiConstrByName("r1")

Model.getLmiConstrs()
HE
getLlmiConstrs ()

iz:pay

IR R BT B LMI 2495 iR [B] LMI 29544 il H) LmiConstrArray % % .

Model.getLmiRhs()

LD

getLmiRhs (constr)

P
o
[

SRIAR € LMI 295 8 H00

W
2l

constr

faE R LMI 295,

R B SymMatriz & 3%
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Model.setLmiRhs()
HE

setLmiRhs (constr, mat)

-
i
[

BERE LMI 2955 H00

W
Bl

constr

FEE M LMI 2938,
mat

S o BT B

i

# W B LMIZ K conty % S AR 4B [ 4 D
m.setLmiRhs(con, D)

Model.getLmiSolution()

mE

getLlmiSolution()
Py

BRI LMI 29 5 A 3

Model.getLmiSlacks()

HE

getLmiSlacks()
iz:pu

AR LMI 25 4 i s AR B A IUE, R B IIRI R .

Model.getLmiDuals()
HE
getLmiDuals ()
Py

AR LMI 23R 4 i AR RO HUE, IR [ — N IIRI R .
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Model.getCoeff()
mE

getCoeff (constr, var)

%
2
S

IR AR LR PEL R . e AR B LMT 20 P i R 5

W
Bl

constr
TR RELR . e LR el LMT 254
var
TRE AR ERE,

i

# REE B AR IR EK
coeffl = m.getCoeff(cl, x)
# REFEREXEN R 2P R ¥

coeff2 = m.getCoeff(c2, X)

Model.setCoeff()

HE

setCoeff (constr, var, newval)

q+
Bt
[

BER LML FELRE LMI 2R PR

o
i

constr
TRAE ERIELR . € LR el LMT 2154
var
TRE AR ERE,
newval
i B T R B R O AR R -

BNl

# RELBEaEARcPH AT 1.0
m.setCoeff(c, x, 1.0)
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Model.setCoeffs()
EE:S
setCoeffs(constrs, vars, vals)
R
R BT RGN REL

AETEMARAEAGREL I, BIAGEXTZR constr HHIAZE var EERE
AR R BAS R 1 R 2

W
2l

constrs

faE I B REH R MR, WTHUE R TI. tupledict £ XWH. Con-
strArray £ X RE—2H Constraint & %,

vars

Fe e R B R SR &, ATHUE AT 3 tupledict & XH VarArray
£ XWRE—H Var £ FFHR.

vals

FRCE N AL ATHUE N, BE &S constrs AHULACHIZZR 8T

S o

=

M

Model.getA()

=
getAQ)

ik
IREUB Y ) R B RS, R[] — scipy.sparse.csc_matrix X %R. %7 iEKH
scipy LHA,

5l

# REBE R W R EE
A = model.getA()
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Model.loadMatrix()
FiE-S

loadMatrix(c, A, 1lhs, rhs, 1b, ub, vtype=None)

%
2
S

TR R AN ) A5 A AR . 125V scipy T HRAL.

28
c
HArsR R H . # None, NIFRHARREREAN 0.
A
RBERE. RAVERA scipy.sparse.csc_matrix.
lhs
AP NS UP N
rhs
AP NIRRT
1b
R RIAG . #ON None, WIFRIR NAF4AH 0.
ub
e LS. #ON None, WIFIR Eil54:7A COPT. INFINITY.
vtype
AR, BRI None, Ron il NIELA &,
5l

# R RRD

m.loadMatrix(c, A, lhs, rhs, 1lb, ub)

Model.loadCone()
mE

loadCone(ncone, types, dims, indices)

%
2
Bt

INE B HERIRAL

o
il

ncone

B A E
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types
T HERRTY, WTHEIESE M R AR
dims
T HER 4R
indices

FE FSC B HE ) A2 B 1) T AR AL

Model.loadExpCone()

HE

loadExpCone (ncone, types, indices)

q+
Bt
>

ISR BRI R

o
i

ncone
TEHHERI A .

types
REHERSRA, WEUETE S H Ak R AR

indices

He) P 5O ) A B 1) T AR 4L

Model.getLpSolution()

mE
getLpSolution()

i3
AR R AR B R . ARt A R U AR B HUEAAZ R K Reduced
cost, R[A—MYITITHX G, TTHP AN TTERA IR R .

BNl

# KB L VALK AE A By AR

values, slacks, duals, redcosts = m.getLpSolution()
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Model.setLpSolution()

HE

setLpSolution(values, slack, duals, redcost)

-
i
[

BCEAME MRS AR B AR ARt A R IUE . AR R BEAAZ K Reduced

costo

o
i

values
AR A -
slack
FA 5t A B R .
duals
XA U .
redcost
B E ) Reduced costs

BNl

B

# B AL 0

m.setLpSolution(values, slack, duals, redcost)

Model.getValues()

HE

getValues()

iz:pay

AR R B S A R ) e B AR B UL, R (Bl — BRI B

BNl

# HREEA PR T EWEE

values = m.getValues()
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Model.getRedcosts()
mE
getRedcosts ()

biz:pay

FREL R ME R Y 45848 & 1) Reduced cost, iR[AI—/ NIRRT .

BNl

=

# REAMEA F BT H & £ W Reduced cost

redcosts = m.getRedcosts()

Model.getSlacks()
HE
getSlacks()

iz:py

AR R 4 b AR B RO UE, IR Al — P IIRXT R

BNl

#ORBMER A ML 0 EE

slacks = m.getSlacks()

Model.getDuals()

HE

getDuals ()

Py

AR R 4 FOC AR B RO HUE, IR 1A — P IRIT R .

5l

# RBER B TR B L 2 EUE

duals = m.getDuals()
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Model.getVarBasis()
HE
getVarBasis(vars=None)
iz:pu
AR E AR MAIR S .

4 2 vars 4 None, NI A4 348 & RS LI — MRS R 555 vars
R Var £ X E, MIREFEEBERERS;:; HS8 vars HFIRE Vardrray £ X}
R, MR B4 A ) EARS A — NIRRT R B S8 vars NTFHE tupledict
£ ORGR, WER [N TR E AR B T AR, B TR E R B ERSH I — A tupledict

28
vars
fHEMA R, WTikSE, BAN None .
BNl

# FBREAF LA LT EHERS

varbasis = m.getVarBasis()

# REE Eofryly E R A

varbasis = m.getVarBasis([x, y])

# B tupledictX F oz B4 A0 A9 E R A

varbasis = m.getVarBasis(xx)

Model.getConstrBasis()

HE

getConstrBasis(constrs=None)

e
IRELZR MR o 2R M 4 R SRIRES
#ZH0 constrs N None, iR [l 4326 2 R FORSH ) — N F RN S BHS
# constrs N Constraint £ X%, MR FAIHEELEARIIDIRES; HSH constrs
RNINKEL ConstrArray & KFH, WIR [F1FE & 2814 29 5 RS AR — N FI RN % 5

H 54 constrs NF M tupledict £ X5, WIR[EE NG e LR Fhs, &
Tt e LR P HOIRAS LI — A tupledict % W5

S8
constrs
TREMZMELR . WiESHE, ERIAN None -
=l
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# RBMERF LM EELHRGERS

conbasis = m.getConstrBasis()

# REUE A & & M 29 K rofe A8 BB R S
conbasis = m.getConstrBasis([r0, r1])

# H B tupledict ™ Zrrd B &M 27 K AR R B9 E R A

conbasis = m.getConstrBasis(rr)

Model.getPoolObjVal()

HE

getPoolObjVal(isol)

[Evh
o
Bt

AR 2 isol MR B FReRBUE, IR —A>H L.

28
isol
it AR IR
i

# BRI E 2 e B AT R A
objval = m.getPoolObjVal(2)

Model.getPoolSolution()

mE

getPoolSolution(isol, vars)

AR5 isol M 45 2 A& 1 HUE .

G ZH vars AVar £ X, MRETEELEMNIE; A28 vars NFIFE
B VarArray & X5, WER[ETE 22 SHIUEH R — MRS G #SH vars
RF B tupledict & XTG, W I8 Y48 AL S IR, (B A4 w28 5 1) BUE 2 Rk
HI—Atupledict £ X5

W
il

isol
it AR R T
vars
fREM AL,

BNl
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# RMEAN MR Bl B
xval = m.getPoolSolution(2, x)

Model.getVarLowerlIS()
mE
getVarLowerIIS(vars)
iz:pay
AR E AR T LAY TIS IRZS .

GSH vars AVar £ R, WEREFEEARRE LR OIS RE: HSH vars K
BIRE VarArray & 3%, MERE$E €A & R U H IS REH L — N FIRT %
FBH vars N tupledict £ X5, WHR [BIENTEE B RN Fs, ENTEEL
B NUAE US IRSHB— A tupledict £ KR

BNl

# FBE Byl THRNIISK A

lowerIIS = m.getVarLowerIIS([x, yl)

# B tupledict i RoxF 89 % B T4 F48 N 8 IISH &
lowerIIS = m.getVarLowerIIS(xx)

Model.getVarUpperlIS()

Mz

getVarUpperIIS(vars)

SREUR 2 AR B IR 1IS IRAS

HSH vars N Var £ X%, WHREEERRE BT S RE: A58 vars K
FIREL VarArray % X4, WEREEEEE B TS RAEHRE—AFIERIT S
2 vars NTFHE tupledict £ X, MR EHEONTRE L RN ThR, EHATEER
&2 Fi AR TS IRSHR — A tupledict £ FF R

S8
vars
TRER AL,
BNl
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# RBE Eofryth £ R IISK A

upperIIS = m.getVarUpperIIS([x, yl)

# KW tupledict Rz P W E & L# AN N IISK A
upperIIS = m.getVarUpperIIS(xx)

Model.getConstrLowerl1S()

mE

getConstrLowerIIS(constrs)
iz:pu

RIFEE LR T IL T TIS IRZS .

#2330 constrs N Constraint £ XHR, WHIREIFRELHR FAFRN IS RE; £S5
B constrs AFIRKE ConstrArray £ XFG, WIIR AT E LR F AP TS REH
R —ANFNRIT G ;. BHSE constrs NF M tupledict £ X%, NIREHE N1 E
LI I bR, (ERFRELR T AAR IS RESHR— N tupledict £ KT H o

28
constrs
TEEMAIH .
BNl

# RBAEA B L Ko rI M N T B IISHK A
lowerIIS = m.getConstrLowerIIS([r0, ri])

# KB tupledict ™ ZrrH B4R T 4 F A7 L 8 IISH &
lowerIIS = m.getConstrLowerIIS(rr)

Model.getConstrUpperllS()

mE

getConstrUpperIIS(constrs)
iz:pu
SREUHE E LR I A TIS IRES .

FSH constrs N Constraint £ X%, NHREIFE LR LARH IS KA 55
# constrs AFIRKEL ConstrArray £ XTH, WIR AT &L R L) TS RESH
B —MINRNS G HSE constrs NFME tupledict £ XTH, MR [EEEATE E
ZIR bR, {H N8 E LR B AR IS ARESH R — N tupledict & KR .

W
il

constrs

TRERLIH
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BNl

# REAEA AR rofn r1#8 1 E AR B IISTR A
upperIIS = m.getConstrUpperIIS([r0, ril)
# KB tupledictX Frrd B9 29 K L i F A0 B 60 TISHR A

upperIIS = m.getConstrUpperIIS(rr)

Model.getSOSIIS()

HE
getS0SIIS(soss)
ik
RIARE SOS LI 1IS JIRAS

FHSH soss NSOS £ W%, NMIREFEE SOS ZIRA 1IS KA HSH soss N
IR SOSArray £ X5, WHREHEE SOS LW 1S AR LM — A F R %
LS4 soss NF M tupledict £ X5, WHREEENTEE SOS LIRE N, EHHA
a5 SOS LK IS IR — A tupledict £ KR .

28
soss
2R SOS £
5l

# RBAE A F 5084 K rofn r1A8 B2 B TISIK 4

sosIIS = m.getSOSIIS([r0, r1])

# 3 W tupledict X & rrd 89S0SY) K A I 89 TISHR 7
sosIIS = m.getSOSIIS(rr)

Model.getIndicatorl1S()
mE
getIndicatorIIS(genconstrs)
iz:pu
FREUHE € Indicator 295 TIS RS .

# S genconstrs N GenConstr £ X1 %, MEIRFIFEE Indicator ZIHR 1 IS IR
#1240 genconstrs NFIREL GenConstrArray £ X4, MWHRFETEE Indicator £
W) S IREH R — MR R #7580 genconstrs N TFH B tupledict £ XF
%, WR [R5 945 5E Indicator 2R T A5, HNIRE Indicator LI IIS R4
A — A tupledict % X R

o
I

genconstrs
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+8 €] Indicator £ .

BNl

# FBAEE P Indicators] R rofi riAE i B IISTA 25
indicatorIIS = m.getIndicatorIIS([r0, ril])

# % W tupledict® L rr¥ i Indicators F A8 B B TISH A&
indicatorIIS = m.getIndicatorIIS(rr)

Model.getAttr()

mE

getAttr(attrname)

%
2
Bt

R E A R AR, IR B EL

28
attrname
TEREMEA . FTRUEVEILA T 5.
BNl

# R EH AT B 2T F 200
objconst = m.getAttr(COPT.Attr.0ObjConst)

Model.getInfo()

HE

getInfo(infoname, args)

AR E A5 B

#HZH args N Var £ XRE Constraint £ X5, N [E45 &AL =L HIE B
HEEG BB args NHIR. VardArray £ S HRE ConstrArray £ X5, MR A
BE AL B A WG BEAR —MIIERN R HSH args N T tupledict £
PR, R [R5 gt € AR B A RN AR, E VTR € AR B A R (S BE AL R —
A tupledict & SR HBE args AMVar £ SR MConstr £ XF5%, MER[E 5
E AR BB ARG B4 A — numpy .ndarray X 4.

FPIREUE B A ATHUETE LA & s
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FEFREUE B AL R B LR
BNl

# RHEA T LHERARATRER

1b = m.getInfo(COPT.Info.LB, m.getConstrs())

# HRBE Byl BUEE R

sol = m.getInfo(COPT.Info.Value, [x, yl)

# K W tupledict™ K shipconstr P M &M A RN EL 2 HEAE L
dual = m.getInfo(COPT.Info.Dual, shipconstr)

Model.getVarType()

EiES

getVarType (vars)
ik

ARETR E A IR

BB vars WVar £ R, WEEKAERORY, HH vars WK
B VarArray & X5, WER[E$EE R B RMHABRK — MRS G HSH vars
I pledict % A%, WE BRI BRI T b, A9 BRI DAL
HI—Atupledict £ X%

28
vars
fRERAL .
i

# FHE Bt KA

xtype = m.getVarType(x)

# BT Bz, yfMzl KA

xtype = m.getVarType([x, y, z])
# kM tupledict® Fadict P L E

La:

Al

xtype = m.getVarType(xdict)

Model.getParam()

HE

getParam(paramname)

%
2
B3¢

RUEE RIS HI S ATE, R BN

W
i

paramname
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e MRS H A . WTHUETE A4 #50

BNl

# 3K BUGE AL K AR B JB] IR ) B 2 R A

timelimit = m.getParam(COPT.Param.TimeLimit)

Model.getParamlinfo()

mE
getParamInfo (paramname)
iz:pu

KPR E RIS HIEE, BE AT R, Houaanln: S84, HuifE.
BOME HMEMER KL

28
paramname
RIS H A . WTHUETE A4 #0
BNl

# KB LK AR BT[] PR S B 5 8

pname, pcur, pdef, pmin, pmax = m.getParamInfo(COPT.Param.TimeLimit)

Model.setBasis()

HE

setBasis(varbasis, constrbasis)

BE LR h A AT AL L R KBRS . 240 varbasis All constrbasis A
BN G, HTTE B H 23 ) R v A B A BN A 2 RS B

W
il

varbasis
constrbasis
ANELPRPFRE -

BNl

# RERAF LA X EMAUARNERS

m.setBasis(varbasis, constrbasis)
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Model.setSlackBasis()
mE
setSlackBasis()
iz:pu
B AR B b i .

BNl

# REERSAMAE

m.setSlackBasis ()

Model.setVarType()

HE

setVarType(vars, vartypes)

iz:py

BWEFERRMIM,

HZH vars JyVar & MR, WSH vartypes HL & £ A

W #HS58 vars N
=N

T tupledict £ SR, WS vartypes AL & £ H &, T tupledict £
W% BHSE vars NAHIRS VarArray £ 5%, WSE vartypes WAL & £ 4

HREGIRN R .

W
il

vars

TRAE AR 5
vartypes

TRE AR,

5l

H*

RERBaHEHLE
.setVarType(x, COPT.INTEGER)
BEEFoRyh R HEE
m.setVarType([x, y]l, COPT.BINARY)

=]

*

# % Etupledict I Fadict PN T EHNEET &

m.setVarType (xdict, COPT.CONTINUQUS)
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Model.setNames()
mE

setNames (args, names)

-
i
[

BE I E AR AR

2=
args
fEE MR RN, iTHUENEANSE—H: Var £, Constraint £ , QCon-
straint & , PsdVar % , PsdConstraint %& , LmiConstraint % ¥ %)
R H 7 IR,
names
R ERERARLIK. AJLLRBENFZRE, lE Y args LRI
BT G
ANl
# WEL B LKA "var”

m.setNames(x, "var")
# W B K constrlB L B A "cl”, constr2) L R A "c2"

m.setNames([constrl, constr2], ["c1", "c2"])

Model.setMipStart()

LD
setMipStart(vars, startvals)
iz:pu

BENERENVIAE, DOTRERRIBI A 2

EHBH vars AVar £ W%, WS startvals A E; HSH vars AT M
Wtupledict £ X%, WSH startvals ANFE. Pl tupledict £ NG, HS
W vars AYIRE Vardrray £ H, WS startvals AN EEIIERT R

AR W LOEN 2 UG RRZI R A R YIGE . 555 B AG ARE, A

loadMipStart ().

W
il

vars
RS,
startvals

TRE AR -
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BNl

WE R E AT 46 N 1

.setMipStart(x, 1)

WEL Byl 16 M o A X 2% 3
.setMipStart([x, yl, [2, 31)

WE tupledict i Badict P HI L BT ML A 1
.setMipStart(xdict, 1)

H*

8 % B % B

AN 46 R B A
m.loadMipStart ()

**

Model.loadMipStart()

LS

loadMipStart ()

e 2T S48 € TR A v — AT E BEE SRR

AR WHLZINEG, ST iifs e MIaEE R, FID T CLkSHE & B 1A
fitt

Model.setinfo()

FiED

setInfo(infoname, args, newvals)

3T
BB AR e AR B RN R E B E
HZH args N Var £ MR Constraint & WHR, WS newvals N &E; HSH
args NP B tupledict £ X5, WSH newvals Al AF & FH B tupledict £ XF
R %‘5‘%%{ args NHIEK VarArray £ SR ConstrArray & M E, WS newvals
AN BEERIEN R 5B args NIIERM Var & S REM Constr £ ¥R, M
ZH newvals A N &I numpy .ndarray pOp-

28
infoname
fREFEEA. ATRUETERAS & #.
args
FRE A BB
newvals

TRRE BT (E BAE

23.2. LIRS 421



ZERESEBRPFEM, RE 7.1.4

BNl

H*

WEL g R 1.0

.setInfo(COPT.Info.UB, x, 1.0)

REX By TR A H1.0fm2.0
.setInfo(COPT.Info.LB, [x, y], [1.0, 2.0])

WE tupledictX Fadict PR EWERBHR R EH o
.setInfo(COPT.Info.0BJ, xdict, 0.0)

8 % B % B

Model.setParam()

mE

setParam(paramname, newval)

%
2
S

BEMM SOV EE.

28
paramname
e MRS B, FTHUETE A4 #r
newval
faE ML S HORHA -
=l

# W E A S BOR AR B I PR 2/ B
m.setParam(COPT.Param.TimeLimit, 3600)

Model.resetParam()
mE
resetParam()
i::pu
R A AL S B R BB E .
i

# BERMARASHARAE

m.resetParam()
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Model.read()
HE
read (filename)
R
MRS A 44 5 S HI W SO R AL I A B A

HArsZkF MPS #% BB S0 (408 ' .mps' B ' .mps.gz') « LP #aURIH ¢
f (JE%N .1p' B ' .1p.gz' ). SDPA &AM (JG4N ' .dat-s' B '
dat-s.gz'). CBF MR (JFHA ' .cbf' B '.cbf.gz') . COPT i
H% O U208 ' oin' ) BEECHE U208 ' .bas') o 48R %N
".sol')y WA U408 ' .mst') FISECUH U548 ' .par' ).

28
filename
FFEEOCCAF K -
BNl

# 3B MPSH A M A
m.read('test.mps.gz')
# B HLPAE A AR A
m.read('test.lp.gz')
# B COPT— 3t il 4% AR A U
m.read('test.bin')

# 1 BUK R SO
m.read('testlp.bas')
# B SR X
m.read('testmip.sol')
# U e AR UM
m.read('testmip.mst')
# M SR E XM

m.read('test.par')

Model.readMps()

HE

readMps (filename)

%
2
Bt

M MPS SRS QSR SE IS 2R

o
i

filename

RSO 4
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BNl

# 1% BB MPS X #% A B U "test.mps. gz
m.readMps('test.mps.gz')
# 1% FRMPS X M 45 R B X MF "test. lp. gz"
m.readMps('test.lp.gz')

Model.readLp()

HE

readLp(filename)

%
2
Bt

I8 LP SR GG E B SO 2R R v

28
filename
RO A
BNl

# 1% BRLPSU M #5 R  BUC A "test . mps. gz
m.readlp('test.mps.gz')

# 1% PRLPSU M 45 R E B AF "test. 1p. gz
m.readLp('test.1lp.gz")

Model.readSdpa()

HE

readSdpa(filename)

%
2
Bt

1% SDPA SUPFAS B R 5E [ S 2R R R

28
filename
T4
BNl

# 1% B SDPASC 4% i BL X 1 "test. dat-s"
m.readSdpa('test.dat-s')
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Model.readCbf()
FiE-S

readCbf (filename)

-
i
[

%18 CBF SO AU € SO R R

28
filename
FFEEIOCCIE 44 -
5

# % BB CBF UM% R B UM "test. cbf "
m.readCbf ('test.cbf')

Model.readBin()
HE

readBin(filename)

<
B
Bt

M COPT b SO 2 U 28 IO SO B AR

28
filename
PO 4
=l

# 1% BB COPT— ¥ | U4 NI B X "test.bin"

m.readBin('test.bin')

Model.readSol()

HE

readSol (filename)
e

FE IR RS S BOCA T R

AR AR, WS ECR VRO B BSOS R R A (1 — AT aa R . SO AR
ERREAT AR E GRUMEN 00, HREARNPUESRE T 20 WRHRE—

AR E E -
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28
filename
FFESEIOCCIE A -
=l

# LR R U SR B "testmip. sol”
m.readSol('testmip.sol')
# AR LB "testmip. tat”

m.readSol('testmip.txt')

Model.readBasis()

HE

readBasis(filename)

%
2
Bt

{2 RS A SO QB AR B AN Z R 20 R A SRS BB v, 0&E A T 2o LR 7

S8
filename
FFESEOCCE 44 -
BNl

# % PR R UM 8 R IS "testmip. bas”
m.readBasis('testmip.bas')
# 3% BB SO R B U "testmip. tat”

m.readBasis('testmip.txt')

Model.readMst()

HE
readMst (filename)
iz:pu
L IR AR A SO FA% B TR i B

AR AT, MRS Oy B BRI R R R (K) — A AR . SO AR
EMBE AR E, HRERRNBUERE 720, WERMRE—R3EE M1E.

28
filename
FREEBOCIE 4
i
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# 1% BT 46 AR U1 A8 R B "testmip. mst”
m.readMst('testmip.mst')
# % BAT 4 R U RO BUCH "testmip. tat”
m.readMst ('testmip.txt')

Model.readParam()

mE
readParam(filename)
EiE:3U
R SHO R BRI S H IR R
AR BRI SEIBUESRE T 2R, WERM &G — IR ERIE.

N

28
filename
T4 -
5l

# 1% RSB A B "testmip. par”
m.readParam('testmip.par')
# 1% RSB A B "testmip. tot”

m.readParam('testmip.txt')

Model.read Tune()

HE

readTune (filename)

-
m
[

P BRSO R BUH R S 3 & B

28
filename
TR -
w5l

# 1% OB AR U A& R B "testmip. tune”
m.readTune('testmip.tune')
# 1% B AR U A& R B "testmip. tat”

m.readTune('testmip.txt')
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Model.write()

EE:S
write(filename)

biz:pay

MR S 284 P SR RAL IS H B A

RS2 3 MPS A% B S JE4508 * .mps ' ) LP B RABASCf: 5288 ' .1p' )y
CBF #BIR S (JEZN ' .cbf' ). COPT — itk (JE4N ' .bin' ).
FfEM (JGEN ' .bas' ) SR (BN ' .sol') . HIIRMEH (8N

".mst') MSEM 40N ' .par' ).

W
il

filename
Rt Stk 44

BNl

A

Al

H MPSH#% K AE AL ST 1

.write('test.mps')

L2

£A
il

4 LPtg A AR A UM

) CoPT— 3t % 4% AL B

.write('test.bin')

:?ﬁ?

#
m
#
m.write('test.1lp')
#
m
#

i 2 SO

.write('testlp.bas')

&R

.write('testmip.sol')

A 48 #E SO

.write('testmip.mst')

m

#

m

# %
m

# W
m

H A& ot

.write('test.par')

Model.writeMps()

HE

writeMps (filename)

P
m
[

Fe T E) MPS A% A S

28
filename
frfant MPS A% RS 4
BNl
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# M MPSHE AR UM test.mps”

m.writeMps('test.mps"')

Model.writeMpsStr()
HE
writeMpsStr()
iz:pu
B TR L MPS #6300 H BIZ A7 0 R .

BNl

-

buff = m.writeMpsStr()
print (buff.getData())

# G LA LIPS X B R F A Rouff R TR A

Model.writeLp()

mE

writeLp(filename)

K AT A B LP kg A SO

S

28
filename
frf it LP A% SRS 4
BNl

# W B LPE A A S "test. 1p”

m.writeLp('test.1lp')

Model.writeCbf()

HE

writeCbf (filename)

e
o
[

K AT A B CBE s UL S

o
I

filename
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fefant CBF MU SR 44

BNl

# i CBF#% AL AL 1 "test. cbf”
m.writeCbf ('test.cbf')

Model.writeBin()

HE

writeBin(filename)

e
i
[

¥ MR AL ] COPT kil 20 AL SR A

S8
filename
fefntt COPT il 2R S A 44
BNl

# Hr th cOPT— | /5 XA A X fF "test. bin”

m.writeBin('test.bin')

Model.writel1S()

HE

writeIIS(filename)

B TN RGN TIS K AL SR

filename

ettt TIS A% AR 4

BNl

# i IISHE A A A X "test. i4s”
m.writeIIS('test.iis')
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Model.writeRelax()
EE:S

writeRelax(filename)

-
i
[

R AT Ak s A it 31 Relax K BRSO IR

28
filename
it Relax A% B RSCIF4
=l

# HrHRelaxtd A AE A L "test.relaz”

m.writeRelax('test.relax"')

Model.writeSol()
HE

writeSol(filename)

<
B
Bt

ALY 1) 5 R e 38 45 RS

28
filename
(R e
=l

# %R U "test.sol”

m.writeSol('test.sol')

Model.writePoolSol()

HE

writePoolSol(isol, filename)

P
m
[

R € Kb b R S BIS

W
2l

isol

it AR IR T

23.2. fiCEIRS

431




ZERESEBRPFEM, RE 7.1.4

filename
Rri i 85 R 4% -
Pl

# W AR T 1 AR B % R UM "poolsol_1.s0l”
m.writePoolSol(1, 'poolsol_1.sol')

Model.writeBasis()

mE

writeBasis(filename)

R 2 PR A TR ) 5 At L B AR SR

28
filename
(BEiTIERS T
P

# M EE B U testlp. bas”

m.writeBasis('testlp.bas')

Model.writeMst()

L2

writeMst (filename)

X REMORRIRL, St 2 A sl AU BRI AR S b o A BT AU, Tl
T 2 ) 28— 2T AR

28
filename
i AR ST 4 o
BNl

# A 4G A S "testmip. mst”

m.writeMst('testmip.mst')

432 Chapter 23. Python API &%EF{j}




ZEKkmRERPF, RF 7.1.4

Model.writeParam()
EE:S

writeParam(filename)

-
i
[

5N SHUEA MR S BRSO .

28
filename
et SRR A
5

# S "testmip. par”

m.writeParam('testmip.par')

Model.writeTuneParam()
HE

writeTuneParam(idx, filename)

<
B
Bt

Bt R E S S EOR LA R B Z O

o
i

idx
SRR RS -
filename
it S RO 4

5l

# s R T e S HOR M % R B S BOUE "testmip. par”

m.writeTuneParam(0, 'testmip.par')

Model.setLogFile()

mE

setLogFile(logfile)

%
2
S

BCE KA H S

o
I
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logfile
H &3
=l

# WEHE XA "copt.log"
m.setLogFile('copt.log')

Model.setLogCallback()

mE

setLogCallback(logcb)

P
o
[

B SR H S 0 e K

B8
logcb
SRAR H & [ R A
i

# W E HEEE B Python 31 'Logeb fun '

m.setLogCallback(logcbfun)

Model.solve()

L2

solve()

SRIFOACAETY

BNl

# K AR AR A AL

m.solve()
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Model.solveLP()
FiE-S
solvelLP()

biz:pay

SRAFLPEMIIER . R BEHOIIE R, 0 24 1 e R A AR R A

BNl

# A EEAK KRESKEER
m.solveLP()

Model.computellS()
mE
computeIIS()
iz:py
THHEAFATI AL TIS.

BNl

#UHAATARANIIS

m. computeIIS()

Model.feasRelax()

HE

feasRelax(vars, lbpen, ubpen, constrs, rhspen, uppen=None)

VAT AT B T 47 R

lbpen

AR N R MES T . 45N None, N RAFAGH T 5t 27 E 5 K F 4 COPT.
INFINITY, WIERIRAFAGIARR A& T 5.

ubpen

g PR F . EON None, MIFRIRAKA Gt I 5t 5 4E 5 K74 COPT.
INFINITY, MIZRRAFashAHRN A& F A,
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constrs
(SRINLEAL

rhspen
RN R IE TR . &8 None, MIFIRAFAMA RIAT; HIETHE TN
COPT.INFINITY, WIZIRAKAGHAH R L)AL 5t

uppen

HLVRAAERGL LR, WRRLR ST T o #5709 None, MIALS A
T 'Hi rhspen fRE: & TIH T4 COPT.INFINITY, JUZRIRAKASHAH R )
2R 5.

i

# T H T AT AR R B AT AR B

m.feasRelax(vars, lbpen, ubpen, constrs, rhspen)

Model.feasRelaxS()

FiED

feasRelaxS(vrelax, crelax)

P
o
[

THEA AT B R AT AT AR 5t o

W
2l

vrelax

S RA AR .
crelax

PRy YNLEA )

BNl

# U H AT AR B B T AT A AR T

m.feasRelaxS(True, True)

Model.tune()

=

tune ()
i3

X HEAT S HOR .
w5l
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# AR AT A RO G

m.tune ()

Model.loadTuneParam()
HE
loadTuneParam(idx)
R
Tn#kEE € dn T IS ORI 45 R BB .

BNl

# MBREESHARERINED +

m.loadTuneParam(0)

Model.interrupt()

mE
interrupt ()
iR
o T 24 ISR AR R

i

# WL R R AR Ry A

m.interrupt()

Model.remove()

HE
remove (args)

iR
AT R AR B B
FHRBRAR R, WS args ATHUE N Var £ W% VarArray £ MR, ¥R, 7l
tupledict & X5
FREBREMLIHR, MBH args "THUE N Constraint & X R ConstrArray % 4.
YR, FHE tupledict £ FH,
il SOS Z13R, WS4 args ATHUEANSOS £ X%, SOSArray £ X%, 5%,
F B tupledict £ TR,
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LR LR, B H args WTHUE A Cone £ SR ConeArray & S5, 5
2. T tupledict £ SR,

FREBRTEEHEZ R, WS args "JHUE N ExpCone £ X5\ ExpConeArray % Xt
R, IR FlEtupledict £ B H;

FRBEZIRAIR, WS args ATHUEN QConstraint & ¥R QConstrArray %
%, FFR. FHE tupledict £ X%,

FHRBR AR, WS args ATHUE N PsdConstraint % 4. PsdConstrArray
£ MR FIR. FHE upledict £ R

# B Indicator 290, WS4 args ATHUE A GenConstr £ X R GenConstrArray
K XG. FIR. FB tupledict £ XFTH;

FRbE LMI 2930, WSHL args nTHUE AN LmiConstraint % X% LmiConstrArray
£ XFR IR FHBtupledict £ I E;

FREBRFE AR B B REL R, WIS args "THUE N M Var £ X% MConstr % X}

R
S8
args
R BRAR BB LI A
BNl

# B &I E cone
m.remove (conx)
# Bl E Bofy

m.remove([x, yl)

Model.reset()

mE

reset ()
iz:pu

B E AR RER .
i

# EERAKMLRE L

m.reset ()
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Model.resetAll()

mE
resetAl1()
iz:pu
BRI ERARSR DRI AOME R, ikliafd. 118 5.
PATZREUR , B ZOH G BA 2 p0E s, RRIT R A S (B2 E . H
PRAIZ) SRR BE D o
5l

# BEEHANKRKBER R EMEF IR
m.resetAl1()

Model.clear()

LE

clear()
ik

i

AT RERHUR, BU 00 A A S 2, IR0 B L FERRIZR.
]

#ETEA D

m.clear()

Model.clone()

HE

clone()
ik

QIR BRI FRTE UL, R[4 Model % X 5.
w15l

# AR L

mcopy = m.clone()
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Model.setCallback()

Synopsis

setCallback(cb, cbctx)

Description

f£ COPT #AH, BB H R CHIER .

Arguments

cb

H P B e XEIEEZEXST %, %K CallbackBase %

cbctx

[ A b R 2644, PTBE EN Callback context o

Example

cb = CoptCallback()

model.setCallback(cb, COPT.CBCONTEXT_MIPSOL)

23.2.4 Var 3

NTITER PR RIS S, Var KI24E 70 var . LB D517 . HATSCRME S LE &

. MTEMEEH, KNG IR.

Ak, BRI GEIE Var.x iR AAE R BUE, BT Var.vtype ViMAF &2, JEid Var.name V5 AR E
2%, Wil Var.rc iR TR & ) Reduced cost 6, 1@id Var.basis Vj[A 28 & HIRES(E B,

PASGEE Var. index V5 A AF & 7E REUHERE AT TR,

XT AR MRRANSCE R, LRSI AR, HPIEF DUE L "Var . LB = 0.0" {7 i B

IVAIEEPSY IR

Var JGRIZHOR MR CERAE R B2, Seft 7 LUN R TTE:

Var.getType()

T
getType ()
iz:pu
R RA .

BNl

# RBE Ev R A

vtype = v.getType()
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Var.getName()
=
getName ()
Ei::3U
ARIAZ B 44

BNl

#EREEo LT

varname = v.getName ()

Var.getBasis()
HE
getBasis()
fink
AR B HARES

BNl

# KRBT BV ERE

varbasis = v.getBasis()

Var.getLowerlIS()

HE

getLowerIIS()

Py

R R 1IS R3S .

5l

# RBE BT HRWIISK A

lowerIIS = v.getLowerIIS()
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Var.getUpperllS()

e

getUpperIIS()
R

SRECE B F 10 5 IS IRAS
5

# FWME BB RNIISK A
upperIIS = v.getUpperIIS()

Var.getldx()
e
getIdx ()
fiik
IR AT R HOEFE T b

BNl

# FAE R ol T

vindex = v.getIdx()

Var.setType()

HE

setType (newtype)

P
m
[

BEAR K.

o
i

newtype
AR NHIA . FTHUETER L& KA H.

5l

# RELX B ER

v.setType (COPT.BINARY)
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Var.setName()

HE

setName (newname)

-
i
[

BEARER AR

W
Bl

newname

5

v.setName('v')

Var.getlnfo()

HE

getInfo(infoname)

BF
[

AR R E M B E, IR A — R

28
infoname
FPARHUE B4 . ATHUEEILE & 7.
i

# REME Bl T F

1b = x.getInfo(COPT.Info.LB)

Var.setlInfo()

HE

setInfo(infoname, newval)

P
m
[

AR RENNELE.

W
2l

infoname

BB B4, ATHUEE L O 3
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newval
R BB S BE.

5l

# RET B TR

x.setInfo(COPT.Info.LB, 1.0)

Var.remove()

HE
remove ()
g
MBI e IR R 2 A
il
# kA E

x.remove ()

23.2.5 VarArray 2%

NI —H Var & M RITENE, HZEORMEK Python #2113 T VarArray 28, ##4t 7R
J A T5 ¥

VarArray()

EE:S

VarArray (vars=None)
ik

B —A VarArray £ %

K vars N None, NEIE N Vardrray £ 3%, HNLLSE vars ¥)46
WHBIER VarArray & 3%,

B8
vars
HiRnA e, WikSE, BRIAN None. WHUEN Var £ X%, VarArray
£ MR IR, FRBupledict £ MR
w5l
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# Gl — M ZE W Vardrray % X &
vararr = VarArray()
# G E —MVardrray R Xt %, 1 F L By B4

vararr = VarArray([x, y])

VarArray.pushBack()

mE

pushBack (var)

%
2
Bt

IR EZA Var £ ST %R,

S8
var
RRANINAS & WTBUE A Var £ X8 VarArray 3 38513 7 8 tupledict
£ MR,
=l

# AN E% & zE|vararr®
vararr . pushBack (x)

# AR E i yE vararr®

vararr.pushBack([x, y]l)

VarArray.getVar()

HE

getVar (idx)

P
m
[

AR ELE VarArray £ X R PRI ERSREBGHN A&, R E—A Var £ 5.

58
idx
AEFAE VarArray % MR FRR. 28 0,
6

# % Bluararr® AR N 1H0E &

var = vararr.getVar (1)
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VarArray.getAll()
mE
getAll()
iz:pu
RE VarArray £ M RFPHEEHALE, RE—DMIIERNTS.

BNl

# F RvararrF 2L &

varall = vararr.getAll()

VarArray.getSize()
HE
getSize()
iz:py
R VarArray 5 SR ITLRIANEL

BNl

# 3K Buararr$ & & 43

arrsize = vararr.getSize()

23.2.6 PsdVar

PsdVar JERAZEOR AR E LB IR B, R4 7 DUR B Jrik:

PsdVar.getName()

mE

getName ()
iy
R R E N4 T

5l

# KL T EBIE T

varname = v.getName()
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PsdVar.getldx()
FiE-S
getIdx (O

biz:pay

AR 2 A AR R R B TR AT

BNl

# AR KB TH
vindex = v.getIdx()

PsdVar.getDim()
e
getDim()
fiik

BNl

# FEFET BoNEE

vdim = v.getDim()

PsdVar.getLen()

HE

getLen()

Py

BRECEE R R IT R K .

5l

# RBFET BRI EHKE

vlen = v.getLen()
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PsdVar.setName()
mE

setName (newname)

-
i
[

BEE A E RN

sy
newname
5 R 4T«
=1l

# WEFEE B LK

v.setName('v')

PsdVar.getInfo()
HE

getInfo(infoname)

BF
[

AR AR E R BE, IR IR—MIER.

28
infoname
FPARHUE B4 . ATHUEEILE & 7.
i

# PRI R L B o B

sol = x.getInfo(COPT.Info.Value)

PsdVar.remove()

HE

remove ()
iz:pu

MR o I R 2 R 2 AR
i

# L EE Eo

x.remove ()
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PsdVar.shape
mE
shape
iz:pu
PsdVar Xf RHITEIR.
BEE
L SithT

PsdVar.size

HE
size
ik
PsdVar Xf RITEAR.
REE
BTG,

PsdVar.dim

HE
dim
ik
PsdVar Xf % HI4EE .
R[E{E
A

PsdVar.len

Mz

len

Py

PsdVar X &It 5 K.

RE{E
BRUH.
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23.2.7 PsdVarArray 3

NI P X—H Psd Var % XS ATEAE, ZECREZST Python #0111 T PsdVarArray 25, $2{t
T UL R R v

PsdVarArray()

e
PsdVarArray (vars=None)
R
B —PsdVarArray % X%,

2K vars N None, WEIE—NTH PsdVarArray & F%, SNLLSHE vars ¥)
WA BT B ) Psd VarArray % S %

S8
vars
RN e, viksE, BN None. JHUE N PsdVar £ SR, Ps-
dVarArray £ 5. FIR. FH B tupledict £ T H .
1l

# R E — A2 W PsdVardrray®k X %
vararr = PsdVarArray()
# AlHE — A PsdVardrrayR 3t &, F &R ¥ 2% Bafyiis b

vararr = PsdVarArray([x, y])

PsdVarArray.pushBack()

mE

pushBack (var)

(e
B
[

ININBEANBZA PsdVar £ St

S8
var
RN g . PTHUE A PsdVar £ MR\ PsdVarArray % MR FIFK.
F W tupledict £ FF R
=l

# hmd E L EzE|lvararr®

vararr . pushBack (x)

BT
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(£ E0)

# A E A Eofy®|lvararr

vararr.pushBack([x, y])

PsdVarArray.getPsdVar()

HE

getPsdVar (idx)

e
o
[

R E B BIEPsdVarArr