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ZIP R4t

YT RE ZIP &R Y, i A E R E ZF}#FH@JHF@EEEE CHR, PR IA B R E I
WA E . DARMRIERE A C:\Program Files\copt50 A flit47 a1

2.2 RbRE 7



HBCRERER P F, BRA 5.0.5

o PP [N CHEBRBURIRY $TJT Windows iy A7, FHFHAT T by 3 PR B T AR o

rund1132 sysdm.cpl,EditEnvironmentVariables

o BT BSURLIFBIE R PATH | FHE# C:\Program Files\copt50\bin Y1l FFFH525 kt PATH (1)
.

o HIE=: ARG IFEAE COPT_HOME , AAEM{E N : C:\Program Files\copt50.,
o IR HriE RS IFIEAS & COPT_LICENSE_DIR , ZFEM{EH A: C:\Program Files\copt50,

b, A REREC M. WA 2k H ST copt-eula_cn.pdf ML, AN
PR EAZ A UL, SRS Ao T P 37 5 B R ST UM BT

2.2.2 Linux

1T Linux P4, HEIFAMTHEMET GZIP X0 EHE. G, PN E ML FETFET 64 7 COPT
5.0.1 1 Linux A4 CardinalOptimizer-5.0.1-Inx64.tar.gz , ¥ Linux 235 F# AN by - B8R
JEEME R AR :

tar -xzf CardinalOptimizer-5.0.1-1nx64.tar.gz

PR JSAE 24 I H SR T A3E] coptb0 SCfRJe, Ml AR ERShEMEE IS FATHERRESIE] "/opt" HR
&, AR MRS

sudo mv copt50 /opt/

TR WATHALHE “root AL .
BTG "/ope® F3k, WATLMS copts0 SCHRHSAE N P i, (B4 TR A TS
mv copt50 ~/

R 58k E COPT Ml FFEAR g COPT Ayl ¢ AL th TR iR %
IR E, R E B PR A
LT Nk g /i o H 5

cd ~/

P N ik R BIFAE * bashre!' [RBOCIT:

1ls -a

BRIAEGICNE, WAELS BT TR Ar &I bashre’ SCff:

touch ~/.bashrc

A EAFFEIRSCOE, W Pl DASE AR SCA G s i A+ bashre! SOPF, FRERIIATR N2

export COPT_HOME=/opt/copt50

export COPT_LICENSE_DIR=/opt/copt50

export PATH=$COPT_HOME/bin:$PATH

export LD_LIBRARY PATH=$COPT_HOME/1lib:$LD_LIBRARY PATH

8 BIE RRRH
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K TR REA =M
PRAF EIMBEUOTIRL, Al AMEA AT P ik ey @ EF BHWEHT . bashre' S

cat ~/.bashrc

AUy, WA i ) SCOE N A % S B
INEAE L Sk AR i i A EIRFRE A R R

source ~/.bashrc

"/

RJE PR PR ar A COPT M XHABEAS B R A B B T -

echo $COPT_HOME
echo $COPT_LICENSE_DIR

echo $PATH
echo $LD_LIBRARY_PATH

Es2 Sl HE

/opt/copt50

/opt/copt50
/opt/copt50/bin: $PATH
/opt/copt50/1ib:$LD_LIBRARY_PATH
MZIR COPT AH K PRFAL BCE A -

W% AHEFEYLFRE45 5 $PATH Ml $LD_LIBRARY PATH W RMINZAWBEARTE, {HiXEM COPT #
FFREEAS TV IE 7 BoR A s B E )

R PR A RAC AN COPT AHRIREAL i, W 1F 4N P54 H 5% Y ' copt-eula_cn.pdf' Jf]
P R P, S AREE B ke T & 9 5 e R T UM BT

2.2.3 MacOS

XFF MacOS -5, AT DMG AR PR GZIP A8 g, AR RZH0UN ik
# DMG X 2ffr, RGN i GZIP R4t

DMG 3Ry

YR DMG A Bp i P, fln: @M T 64 {7 MacOSX f§ COPT 5.0.1 fRAHKfF
CardinalOptimizer-5.0.1-0sx64.dmg , 54 BT iR A B T34k -

o PR Wili DMG #:ULRERT, BAE RS B a8 DMG (.

o IR X coptb0 R EIRHEZN Z ' Applications' UM, M A 2.7 FR.

2.2 RbRE 9
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eoe £, cardinalOptimizer-5.0.0-0sx64

la
copt50 Applications

B 2.7: izl copts0 £ 'Applications’

GZIP JEHi &%

X GZIP #aURgR g i, A2 D Ty ARt
tar -xzf CardinalOptimizer-5.0.1-osx64.tar.gz

FR I 52 UG AE 24 T H SRASE] coptb0 SCfFe, PRI AR R sh BME B AR . FNET2 N PR ah®] v/
Applications' H3g' I, FE&um i A Nidarsd:

mv coptb50 /Applications/

#ICIREHE R " /Applications” H3k, WLATLARS coptb0 SCPEFRRAZZN 2 M 7 H sk, fE Lk T A T ikdr
A

mv copt50 ~/

R JRZiE COPT MK RIS COPT YA KB AR L5 2
AP IRGE U T R A A PR AL

W, TERURAT R Id a4, BiE YT A Shell A :

echo $SHELL

i ' /bin/bash' |, WFIR Y HIEH 258 bash 5 Ffd R ' /bin/zsh' MRS Y FIf 4
Vi A zsh .

BASH #35

AP pash L, WIAEA AT Rk iy WS 7 H SR

cd ~/

FRIT TR L EH R EAFAE ' .bash_profile' [EUHICIF:

1ls -a

HATFAEIRICN, WIHE A BT T b iy &A% 1) ' . bash_profile' 3Cff:

10 BTE LHRIRHA
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touch ~/.bash_profile

A OAFFEIRSCOE, W Pl AE MR SCA g Ar g BUA ' bash_profile' SUfF, JFUSAIANR A%

export COPT_HOME=/Applications/copt50

export COPT_LICENSE_DIR=/Applications/copt50

export PATH=$COPT_HOME/bin:$PATH

export DYLD_LIBRARY_PATH=$COPT_HOME/1lib:$DYLD_LIBRARY_PATH

K SRR =M
PRI ERBEOFRY . P DAMEZ ST R ik e @ BRI UUSM * bash_profile' Iff:

cat ~/.bash_profile

A BN, A S SO N A R LS AR .
JEAEL SN T b i & (G AP R B UL

source ~/.bash_profile

ZSH %

FH zsh K, WIATFENIT T RGO F SO ' zshre! BRI

1ls -a

AR, WIHER S BT T i ar &A%Y ¢ zshre! SCfF:

touch ~/.zshrc

FSOEAFERCHE, U PO DABT (BSOS A I+ zshret SO, IR R A

export COPT_HOME=/Applications/copt50

export COPT_LICENSE_DIR=/Applications/copt50

export PATH=$COPT_HOME/bin:$PATH

export DYLD_LIBRARY_PATH=$COPT_HOME/lib:$DYLD_LIBRARY_PATH

R FETPIAEEA %
PRAF EIMBUOHR, Pl AMEL AT Pk e @ R BHUSIY . zshre' U

cat ~/.zshrc

AUy, WL i A SO N A R R AR R E R
JEHEL SN T i i - (5 AP R B UL

source ~/.zshrc

2.2 RbRE 11
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B USRS B

XF T bash LAl zsh L, F5or Bl A Tikar oA COPT M XIS SR M i B -

echo $COPT_HOME
echo $COPT_LICENSE_DIR

echo $PATH
echo $DYLD_LIBRARY_PATH

Es Sk

/Applications/copt50

/Applications/copt50
/Applications/copt50/bin:$PATH
/Applications/copt50/1ib:$DYLD_LIBRARY_PATH
7R COPT AH K ERSEAS H e B A -

% AEFEYLE A5 $PATH Ml $DYLD_LIBRARY PATH W RN A fEA, (HiE Ry COPT 4
FEFREEAL B W 1E 5 R A FR L ) .

AR PR A TIAC SRS I COPT M K IMFAL &, WA B 562035 H 5 R Y ' copt-eula_cn.pdf' Ji]
P R R P, S AREE B ke T 5 5 B H R T SR BT

MacOS ‘2 PER:

XFFEH MacOS 10.15 5PA_EIRAS RGN 7, FTREAESG2:iAT COPT AH AR 7 IR At 2o e gt e,
TNE TR

“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

- sownrneer (CEED
|

BEIFE L i B AT a4

xattr -dr com.apple.quarantine /Applications/copt50

12 BTE LHRIRHA
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Ff5 MacOS ARG X TRFH L MM KAIGA, FhdT COPT KA.

2.3 FCE Y ek

I BOR A s BERCE A VAT SCPEA BEIE R R, FRATIRIE AR A P sk g it 7 2 Aoy sCe
SRAES BB PRI AU B ), 37 BRER AR coptsupport @shanshu.ai .

WM RUG, H PSR ME— AL key, ZSTUERUA FUENME R ——XER. P AT A2 0K fi
Y copt_licgen T.H., MAZEUIRAUR S & A SISO (FREMARIER) .

M R T UM copt_licgen TR HLH .

2.3.1 PR

X Windows R4, FTIF—AHManS47T8 1, MEYETEA N P HE K, BRI "C:\Users\

shanshu" .
XFF Linux fl MacOS 248, FTH—M#i%&am, WWhF4RISEA AP H, IS ~ Fon.

A P SEUE(R BN 1 19200817£147gd9£60abe791def047Eb! |, M| DA L T ey & SRS BOR i
AIVFR] 3

copt_licgen -key 19200817£147gd9f60abc791def047fb

73— Fr AORAC SRR AFAE LT ey - txt 1, A%ZON 'KEY=xxx', fi AT id iy PASKEGAR] SO

copt_licgen -file key.txt

AT — by SR AT

2.3.2 BEUEVEWI

VBRI S5 BRI EIE S E LS UL, AR License. dat Al License. key HR(C
O F A0S PRl BRA R B S TR S, F AT DA i i 4 B 2 T AR S F B
B R R 75 S S A S HOR MR

copt_licgen -v

1ERE:  copt_licgen TH.FRUHKF A REMBAUIR 55 % 50 H.o AISRAEGE ] rraB BAL (] IR, 335 SR &R
coptsupport@shanshu.ai o WER—YIIEHR, WERWTIEKHEER, FEFR SO PAEFEME .

copt_licgen -key 19200817£147gd9f60abc791def047fb
[Info] Cardinal Optimizer  COPT v5.0.1 20220620
[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

23 EBFTXH 13
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[Info] Done !!!
PAK:
copt_licgen -v
[Info] Cardinal Optimizer COPT v5.0.1 20220620
[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 eMeyeal

2 H PAHBOTIRALE T RAUCHY 1icense.dat fll license.key J5, B PRI PR h =22 2E 7] S04
EREE— Ry =CHI Rl FRATHERE ABIE R A
B 5 X

1% 7 G I B PR AS B COPT_LICENSE_DIR SUsl, HAE MV SCARCE I SC B sk, BROAME A2k
RS LR H %

XFF Windows 248, AT Ry A F #5748 & COPT_LICENSE_DIR {5 A% :

echo 7COPT_LICENSE_DIR

W A%umTohid, WERR COPT MHXIEAS BN RACE I, 5 H &R R 23 TP E 2 HCK
il -

SRIGBHZRLUCRY 1icense.dat fl license.key ##)%| COPT_LICENSE_DIR 5[ T«

ST Linux fil MacOS 8245, #UUT Fidfnd & & MIE4As 5 COPT_LICENSE_DIR F5[m 1 i&fs:

echo $COPT_LICENSE_DIR

ER: whamJokily, WS COPT A RIAEIAS RIS RACELF, 35 AR 2 50 W B A ROKR
ffps o

JGPIT IR K2R Y 1icense.dat fll license.key #43)%] COPT_LICENSE_DIR #5[H IS | -

mv license.* $COPT_LICENSE_DIR/

3% WT Linux 24, #3445 5 COPT_LICENSE_DIR f§[n]k 1% /opt/copt50, MFEEPL root KL
FRIATRE SN EAE, a2k

sudo mv license.* $COPT_LICENSE_DIR/

W5, M PRV A] S0 license.dat il license.key 273 T #4725 & COPT_LICENSE_DIR Jif§
MPESET, mdh:

14 BIE RRRH
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1s $COPT_LICENSE_DIR/

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

LEE SIEe
VO BRI P P T ARESCEEE copt , FFASEIELIRIERIRERUSCRY 1icense.dat fil license.
key FHiH I copt .

ST Windows &%, H T HZIEAN: "C:\Users\username" ., ] FPEXFACEY license.dat I
license.key #3)F| H% "C:\Users\username\copt"

$FF Linux #1 MacOS £#&%4t, HTHFEU: "/home/username" . FEL U N AT N IR S IF ALY
license.dat fil license.key 3/ %| H % "/home/username/copt" .

mv license.* ~/copt/

R I "copt" MR/,

G, BRI REYE T 04 license.dat il license.key 27T "/home/username/copt" HFEF,
o
1s ~/copt/

Er o B RFAE X license.dat # license.key , NIFE/RCIEMZCEE AT, 50208800,

R # "home/username/copt" HRHMIAEEA TR 011 H & T HFALEVFA] X license.dat #
license.key , KOG JeH & (Tl & S N IVFT]

2.3.4 Hg

— OV, ATAT AR VFATER LIRS AL 1icense. dat fil 1icense.key o EATANA T4 K
BRI N MEh L . TR COPT A H iy 4T TR o8 BRI AZ BOR Mt A A 4 1 AR g )l
B, license.key ML) RSA AFIHELHRRIL 1icense. dat MK . 25, AREIERA
PRI N B RN 2 N IREIBI Tt BRI AN A

## SHANSHU LICENSE FILE ##

USER = Trial User

MAC = 44:05:99:31:41:C2
CPUID = BFEBFBFFO00706E5
EXPIRY = 2030-12-31
VERSION = 5.0.1

NOTE = Free For Trial

R, TEMNBIRUR S 28 AR B AUSCRY o — AR 5 2 %0h MAC Ak Al CPUID, Bacsgserf, HPEdE
B AT TS VAR A S5 MAC Rk Fl CPUID . XX ARGl , FoAT IR FIE 5 15 5 40 i 150 25 B i A
HHE., BIfEH copt_licgen T HHF, YEmA4T LA PSEIEEHEM EREAHES, WRFR:

23 EBFTXH 15
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copt_licgen -key 19200817£147gd9£60abc791def047fb -data 44:05:99:31:41:C2;BFEBFBFFO00706E5

16 BTE LHRIRHA



g—m COPT Zh a4 frLH

COPT % T3 A7 TR copt_cmd A HIAZHORMREHEELY, 55 Windows. Linux il MacOS F%
W TCAETERENY | FTDA T HE VA TSSO MBS R 116 TSR AR S A BT TR (I TR, P
HIRE SO RS, I BB BB

3.1 Hik
fij B, COPT A H K fiy A7 THZ— A M A by A SO A BEA B iy AT 2EA TR AT IR o
EVA MM A2 EOR S di A D e sRIg S 0, 50t T AT REh B
o o ZETHEROF IATRE I NIKRIA N . EE, WK ZEANE]S.
o —ir ZERITEOF AT 16 E B AR ST

o ot ZEIIRMUL T MIASREI AL . AR “SCEME” R CRATIERR” A AT S 5 E
AR, SIS ICRFIREEKR

HARMMETESI SR, WEEA “ERA . e L, R TR AR SR 2 Mo aes . A aHAE
SESCHE, PRSI P I R R TR, AR R G A ) (i R -

3.2 ZHEA

AT TR E ST — Ly & R L BE S AT (8 1) Pl A bR ebn e o, B 07— LR A i AT 8 1 7
iy H R L SUREETARERELN, A2 MAC i, T RAEII R T4

1. <Insert>: Y “WHA” M “FEE” =,

2. <Esc>: HUMMHITTHITARIA, EDUIRRIBEIG AR, M A . Linux Al MacOS M
TEEEHIR <Esc> .

o b

1. <Home>/<End>: JUArBkEEIM AT /)G, SR

2. <Left>/<Right> Jyflfi: JOhpml/JG#ah— D7 4F, SFhrA.

3. <CTRL>+<Left>/<Right> Jy [ #: SOARBKEEENHl— i Fl G — e, SSRriA .
o TR SR BT DVRURSI

17
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AT B0 55 2 P D P R R 0 17
1. <Delete>: BYYIAHILHT F54, T (5IELMHRIE

2. <Backspace>: HJYIMHLARAT ~(ITAF, FEA MM FERHRAE.

3. <CTRL>+<H>: YIS WG T HIBTA T, J-O07 0 C IS R A
4. <CTRL>+<E>: YIS HPLAREATRRIIA T4F, IF7 R R ORI .
5. <CTRL>+<Y>: Kl 4 W47 930 U] 75

T TUIRAEAE LT A S U105, B ATy I eE s U, SAR, <Delete> fil <CTRL>+<H>
JET A5 Y]; <Backspace> Fll <CTRL>+<E> J& T [l 5y 1. AN 21 sy Um0 I7 s R — 54
DIBRVERTT 0 — 2L, YU B IR GG A R, 538 WA S FOR AT A

o AT LR
L. <Up>/<Down>: AR FYUHIMLE, B b—AuF— . MR E—-RMfTadRes
WP AL, IR B SIESR e H B WS {7 BRI AT i«
2. <CTRL>+<R> Bl <F8>: QIR FHEC Alar B SRR R Dy seic s, 0 mT DAGH o il 28tk g

VERCHY P Sl Rt AT Ak . B et A R, XI5 1% <CTRL>+<R> A8, (¥ Windows
RGE T EREELR <F8> B, il Py A D BC AT 26 i) g s ic s .

« Tab fp2rohiE

PR BT AR AL E B AT — A AR BRI B F e AR AR, TR e B T ARG 4. COPT
SRR . M ETE R AR TR SCEERSCA T2 . A ZANILELS I, SR <Tab> DAk
D3 A PR o

L W MEIIRELARIECAR e AL E AT R B, FEWAMEIE T, #hE T RGS%. —MiEEeX4
HOCHR AL T A A TR S — 58], 55— PG TR 21 help fir A P M EAR N,

2. Hp R, MIEILALRI St 4 COPT S8 8B4 - 241 e i B A T e 1 SCAA A S
Jeo FEHL, AR P AR ETZR R B LY B TAEBAR R B U LAY COPT 244
ZEEYES , W% COPT S04 sl @ 1t 4 AT Hb 4z o o F Pls B Se 44, o igsim . /¢
RIZR, P <Tab> #h4x, EEGILERME COPT A BB .

3. Gy MPEDE, TACFHME R HISR S 20 KNG, WCRFPAFAT (%) MR s BCAT I e SO
SO BN Ay 'set t<Tab>' , #MEh 'set TimeLimit' . fiyd 'read ~/*.gz<Tab>'
, AV PTHSETIICA A ez NIRRT .

4. <Shift>+<Tab>: #pER|F—ULAC, F1 <Tab> K [a+HZ -

3.3 JHIABIA

AT TRMEAB FEAAPIRIE: — RIS, —RAGE SR N IAS, JIDA 5 Ry
ATHURISCAS o« X PR AES 7] ATE SR 33 B T RE, S SEORWIA T, nl AR B
L= TP EER I I 1= S o

ARk, JAINE THER S TRRE, (EHEDT -1 af A E R @ A SCPE, TR 2 AR A
RE
18 $B=E COPT XEAXKLITIR
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o INARIASCORI , B T RAEHR S SCPERATHTIFRIN , 35 SRA S i TR T DA #COPT
script file' My, DUBEGHTIEXMICH . 56 [, TIOURAELL 4COPT RlA. (BT
AT e IR s, — AR TR

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

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

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

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

3.4 T H&HA

COPT ZHA 47T THHRBISHFA T ard, MRS oA L. Frf ar o RN X,
HSCFF <Tab> b4,

3.4.1 b T R4

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

o cd: K DOS i 'ed' , HMAUE ' YW IAE R . REIRIESHE A H Rk
o, ATDURAM H TR R, 0T DR AT H SR TR TRy e ST B ol
SRR T 2 AR F . AT, copt_cnd FFEMIH %, 25 M P DA 4 cd
<dirpath> HRWUAE T (ERAR. BIAT, HSE A P4 T 0F H RSk I AR BF e H 3, AP A
B BRAS (MR 0, LA B SO 4% BT

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

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

o exit/quit: IBH COPT ad474E=K,

o help: #fit COPT @&l U], 7B I EM A UL, FFEAE help M EHEE
COPT 4 F5, Blan: ffif] 'help display' fin4d, & display A AULEH. KR, i
TAHSEN help a2V, FHIH A COPT dpd-DA K R R, M P EF, HTE
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BB R G IHETT, B3N nelp VA, P HEA AL COPT mdZEIH . A
COPT 4, AIPA <Tab> #h4x, HARDK/NE,

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

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

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

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

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

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

- ~
o7 >
/ * SN
/ ARRN
/
@—P Initial » Read SetParam \
J
X \ ,‘ : /
\ \ : /
Reset N —»| Optimize [«— /
s
~ -
~ -

B 3.1: AT TR NTIRE

3.4.2 COPT T H@%

COPT THr 4@ RS LB a4, B ERTR A BRI g e 16 1 B AT A G4 A
ALEPA R i

o display/get: KA EMSEEIRIER L HIE. FRul, XTAWSELMIEN, 2500 Hwifr

B XS EREEATR, FEARG COPT 2HAEMLWHPERHIIHEVGER, HENN
PORTFITTEAT, HBR display M, HA SRR SEEEA . fEmAS
B BRI, SCRF <Tab> (M4, HARS KNG, BN BRI Tl e flan: 4
Jf] 'get so<Tab>' iid, ¥ EGHIMS 2 'get SolvingTime'.

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

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

iis: TR OEARA IS,

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

20
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read: TEHULS E MIAAXT B R BEAR T BRSO G5 R SCE . BESCi . WG R ST S 808 B S
Hui>#F '.mps' . '.mps.gz' . '.1p' fil '.1p.gz' . '.dat-s' I '.dat-s.gz' . '.cbf' Fl
'.cbf.gz' . '.bin' FI '.bin.gz' FACIEIG A solt WIRRAYEIRSCHE; DA . bas! Ol
JEARIERESCIE; VA mst! SHJSSIIRIIAIESCIRS DAt part NJRERINSROSCE SO i SCER
BURDURE, DR AR R A o

readmps: FEHZEE BRI R B L 0T BEAR T BRI SO o A AN EORTF BRI SCIF 208 ' mps ! B
‘.mps.gz' , HESCIFABAFG MPS A%RIAT. a8 58 UG TEURASEN 'Read!

readlp: PEUATE HIAART BAE X BEAR T AR SR i AR EORFF R SCIF RS0 . 1p" B
‘.1p.gz' , HESEARGR G LP MBI UM 58 U THRAREEN 'Read” .

readsdpa: BEUAE HYAH X 2 0 AR T ORI SO o i AN BOR R BEBUR ORI 2808 ' - dat-s!
o '.dat-s.gz' , HESUFARLATG SDPA BTN, ay SR 5 UG HF THEARESESN 'Read! o

readcbf: T E MM L2 X AR T AR SO o Zfin & AN BORTF U SCIF SN . cbE ' B
.cbf.gz' , HESUAGAFG CBF MBI ar M 58 U5 TRAREES 'Read” .

readbin: JEHEEE AIHTOTEUAE T AR N AR SO o i & AN BORTF B SCAF 0N ' bin' B
'".bin.gz' , HEXFALAE COPT —#tfltg NI . ar oM se s TRRESEN 'Read' .

readsol: BEHRASEMIMIXTHLAE X BRAR R AR, % S AN ZORTFEEUN SRR S . sol!
RESUA L6 COPT WS RSO A (R

readbasis: PEHZS E RPN ERAE X AR T BB SCIE . A AR BORTF BRSPS 800 . bas!
, WA G756 COPT [ SCRA% =S HIT

readmst: FERUAE RIS BB BAR R AOMIARARSCIT o i A BORTF U SRS 400 ' mst!
, HESEAR GG COPT Wi Scris =0 BT .

readparam: A E RN BAE X BEAR T I S RORCE SCIF. % O AN EOR R SIS 20N
par' , HESFARGA G COPT WSRO B A% (RN .

reset: EEBPHMAEE, AYHRMHSELEFE. THRESRN 'Initial’
resetparam: HEMALSECHBRINME. THEHPPRESHN 'Initial’ .

set: WELEN COPT ZHIARIE. KA 5e AP 'set TimeLimit 100" . K5,
XFATSEA R, K500 H BT SR A, THEARE COPT 28 M ES
HrRER, AR FFITEAT, HERIN set @A, H P HREHN e S0a 7w
BT, TEMIASBAAPRN, SCFF <Tab> b4, HARG NG, Aikbar s 7 _inifip.

Bl PG BB EOR AR SR AR ] 1000 #0, SE#EAr44: 'set TimeLimit 1e3' , #HI/7
AHEFRES I AVHLR, WA A< 'set TimeLimit' J5#% <Enter> ff, XH THXN
Bt TimeLimit S MUHIE. BOMA. S/IMARSKM, PAER FIEMHA .

XA ENESE, SCEmATHERISEAR, WREMHM AR, B 88 TR
HLRAE N 'SetParam' .

write: Hiy BB SCHR . S ICHE IIS SCHF IATALRASISCI: B3P . WA SO RIS JOs B SO
WA AR E i SOOI R RPN B AT S5, BRSO R 2802 omps ', U F 324
BN A 2 MPS MRS, DIREMTY Ty writemps 5 WERICMFFZE . 1p!
, D0 E SR AR O LP AR SRR, IR Y T writelp 5 QRIS
g2 oin' W E SRS ETIMEAIE ) COPT bt U Serr, et Tand

3.4
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writebin ; WIHLSCPHRAUR ' cbf' , I SRRY E RO B % CBF HsatiyRim it oh
BEAIM T4 writecht § WIS SCPERAUE . ids', WIKH A SRy 1S BUME IS ik, 1)
BEAR M T4 writeiis ; MURICPHRSLE .relax', WHFHI I EEIMATEINE Relax X
PR, SHREHIY T @4 writerelax 5 WHLSCHHRSAUR '.sol' , I SIS BUSR MG A S5 S it
FILERICLE, HREHIYT M4 writesol ; AESCLEIRALN '.bas' , I SHHFHISRAR IS R L)
SRS HEIRECHE, DIEHIG T4 writebasis ; MRICHERSN ' omst' | WA SN4H HAILA
15 BESCHE, REMMTF @4 writenst ; AURSCHERALY *opar' , I E SRS RN
o) COPT SHUBFA I SCHE, THAEHIY T4 writeparan . [RULZSh, RICHOCL
R LT H

o writemps: Y4 Hi R AR I USIIA H R 45 R AOAH X 4K AR TR ) MPS A aUBERL SC . S
s AR " mps!  WAZIRMGES ' mps' .

o writelp: 24K RIS A Ay S 40 5 AU B X AR R B LP AU SR RS IS
g 1p', WHSIEES ' .1p' -

. writechf: {1l (GksE) FBHIED cbf CfF. WURCIFRSAARRE bt WA BIRIIGS
LobE ! RS AT U E BRI R A

o writebin: f 24 FiCR AR MR by i R 45 G AR B4 X B AR R B COPT i fhl s UL S
IR RS A AR bint , W HZHERIESE ' pin' .

o writeiis: KFFIEEAFERIAAY 1IS B LR AF 245 E AR BB X AR T Y TIS SCfF. RSt
AR L iis  WAZIERMES ' iis' .

o writerelax: fEAG AIFFRAAGH A E] relax’ XM WEIRSXMHEHRHB AR . relax' ,
HEIMES ' relax' .

o writesol: YU HIsRARI LI ) S HRAR T 44 MR S A B F ISR . S 2
FAS tsol' | MIEEMIRE .sol"

o writebasis: Ff24 R AR ) EORAS5 B AR AT 22 45 R X sl X AR R RS . SR SC
g4 AR . vas' , WEHBNRMES ' .bas' .

o writemst: 2 fi KA BRI WD AR IR (E S ORAT 2545 S IO AN S X B AR T AR AR SO . AR
XMHEHAAR mst!, WAZIEESH nst .

o writeparam: FfYFIEHGLH) COPT SRBE fRAr 25 45 AN BZE X RSN I S R0CE S
MRS A AR par' , WAZNRINEE ' par' o

3.5 R Hl

AATPAEA) “Diet [HE" AF], BERAMEH copt_cmd &2 H Ay 47T THRMNAL . &T%1
W BAARESAR, S AMPL 30 - 488 7).

ST P IR e 0 R BOR fRes L B A SO, SR JETE Windows Ay TEL#E Linux F
MacOS Hy &g A R ik 4

copt_cmd

A b A, WSRTE A . PR E A A S A help A A4 GBI
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Cardinal Optimizer v5.0.1. Build date Jun 20 2022
Copyright Cardinal Operations 2022. All Rights Reserved

COPT>

BUE FR AR RN diet.mps , HAZTMHI TAEH SRR, 1EACHA A E T AN iy SR K A
A

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

Reading finished (0.00s)

SRAR AR IR B, P DAGE RS COPT WOSRARSHC, BN SEEsRARIHAI R A% 10 75, )
1EA TR R %

COPT> set timelimit 10

Setting parameter 'TimeLimit' to 10

WRHPAZE COPT SZHHRMESE, A set il F i irs COPT S FrSEMEM:4, PA
KA TR o QSRAE set AN L2804, Hil: 'set TimeLimit' , MI&E/RIEESENAIY
BifE . BRAE. S/MERER .

WETEKRMSEUE, TAEH TRA% opt 5 optimize SKAFYRIALEIAY, KAFEFEH BRI HERE
By

COPT> opt
Model fingerprint: 129c032d

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

Minimizing an LP problem

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

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

RAFSEUG, M A TR A4 get M ERAKHSHA SRIEA EREMKEE. S TRMSL set K
L, BRG] get I BT COPT SCRFNSHAMIEIES , LILRIRAG. Fiil, [ get
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all' iy fF /Rl COPT LRSI g4 . M HIfE.

COPT> get TimeLimit

DblParam: [Current] 10s
COPT> get LpObjval

DblAttr: [Current] 88.2
COPT> get LpStatus

IntAttr: [Current] 1 optimal

BRI w, AT AR RS R . Bl i S BOREIR S R B E Sk R R TR
KRG RS B Y Hi AR T Y diet.sol UM, AREBHEAH R M. AT RIGERHN ' .sol' , N
copt_cmd TEHi i H B INEZ ' . sol!

COPT> writesol diet

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

Leaving COPT...

PRl DARE BB R WY A i 5 A A/ diet.in W, DL AURS 3.1

fLHG 3.1: diet.in

#COPT script-in file

read diet.mps
set timelimit 10
opt

writesol diet

quit

INEAESEE) copt_cmd WPREATEETT ‘-1 K EARMIASCHE, W0 FR

copt_cmd -i diet.in

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

COPT> load diet.in
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COPT #8845+, COPT Floating Token Server, j&— A AZHORMAHRALE), EXS sl 1
PR ptm AL A SS . M d5 S A ] PAfE Windows, Linux fll MacOS = KRH Fiatf7.

R COPT FEBIHAUIRSS fe a3, MAEVEAT SCfF EBEERY Token RUit, mIRAXTASHI A [l i AR K
FIERRR AR AZEOR Mg, (EORPAT AR b AT A . PSRRI PAE IRl
COPT FABEXF R KR [A| Token 43Ik 5545 -

4.1 55 %5 bl e L]

COPT PFh AR S5 AT A AT L2 copt_flserver. HHzhi R RULE A F S I M VF ] 3
P, EBURSS fis T BT R BCE SO £1s.ini, DARAERZ BRI SS S ST s AR UG L, U ANk 2l 4%
FUIR 552519 TP FF AN S bR TP JE . PRSIV AT SCPFRYAR IO DA 1L copt_licgen T HANH
WHERFRIRPFRTFEIE, A2 BRI 55 A A A B AR PREIIAR AT 208 S5 1 SC4e 7 W i 5 B2 3 0%
T LA

4.1.1  deibpuk

BRI COPT AR 4520840, 4T COPT [R5 2sutmoRe s . /s Jeid i 2 1 e i s ik
JEARH COPT A 5 2t , SR JA I ELERF 2R MR A I BT H e U AR T - R R TR 23
TEF R EIMEA R, B RER AR

*IF Windows H 1

T ZIP fR AR AR BATRE H o, HER PR E43) C: \Program Files H3K'F.
%fF Linux J

SR ERAE AR 48 COPT ARk 55 20t , B7E A B AT b i 548 :

tar -xzf CardinalOptimizer-Remote-5.0.1-1nx64.tar.gz

FR A0 JAE 24 1 H 5 R 58] copt__remote50 SUPEJE, MR LAKFER I EIHE B HHAE T . X root
M P BAEFRE BN E] /opt HRT, XFFIE root M WIDAKCAE $HOME H3%F. RIEZ S F AN iy
4 (PA root I Hfil)

sudo mv copt_remote50 /opt
R, PdTi%a T2 root MUK,

X T MacOS Jij

25
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SRR EMR R4 COPT il oy 2t s L b AR i il 4
tar -xzf CardinalOptimizer-Remote-5.0.1-osx64.tar.gz

fR 45 e 24 1 H 5% R A38] copt_remote50 SUPEJe, PRI RAKFERZSEIIE B E Lkt T . 3T root
P BEAMERZ% B E] /Applications HIRR, XTE root Al ATKAE $HOME HIRN . BIFELZ s T4
AN TFikfin% (DA root HIF A1)

mv copt_remote50 /Applications

4.1.2 a3tk

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

%*FT Windows Jfj

FEITH G AT LA, WitE cnd . {40 COPT A4 O %CHEAE "C: \Program Files" , Ef&T
THFHMAM T GAE, A COPT ERMR 4 %45 1442 F il floating H

cd "C:\Program Files\copt_remote50\floating"

B AN P4 R] SRS Bl 7483d££0863ffdae9f ££697d3573e8be , KA AL W] U4 copt_licgen
e COPT mARMR S LB PRAZ T tools SCHFICN, IR DAYE fir 47 TH G U AT b iy 2 SR EUZ 8
COPT i r 4 license.dat fil license.key .

..\tools\copt_licgen -key 7483dff0863ffdae9fff697d3573e8bc

% Linux fl MacOS Jj

[l COPT AR 4 %4 1E " /Applications” HISEF, TELHHEALLF o4t ATESHRU 45 i H %
(BA MacOS R4 H)):

cd /Applications/copt_remote50/floating

A floating Ht)oT, BRI AR FEIE G BN 7483df£0863ffdae9ff£697d3573e8be , MW PALE
Lk N TRy 3R B4 COPT iR 304 license.dat fil license.key .

../tools/copt_licgen -key 7483dff0863ffdae9fff697d3573e8bc

R, MR PARTE COPT mfefizds 2 AR N Y floating HR FECEMVFN I, HBCK
license.dat il license.key P/DMVFRISCIFRE RULERAE T AT PRI PIASCAFHE] floating H
T, WA AR AN IR G QR BX PR (PA MacOS RGERH) .

mv license.* /Application/copt_remote50/floating

4.1.3 PECESCTE

COPT BN AR S5 ST BC E SO/ £1s . ind [FMFEALT COPT At 5 224 A2 T ) floating H k.
AT T TR -
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[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 is supported as well

LicenseFile = license.dat

PubkeyFile = license.key

[Filter]

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

DefaultPolicy = 0O

UseBlackList = true

UseWhiteList = true

FilterListFile = flsfilters.ini

XHL, ECESOPE AT AL B SR AU S5 A i3 1, 0 P i el B X i 1 A R TR RS A . AETR
Il Licensing 7y, WCEIIBCEVFAISCOFERAR . AEAN_BIRERER AR, 25l BOARIVF T SOPE44 3R
7~ COPT FEBHANMSS A% A AT AT SR BT AE H SR B0 I S

MR P ET H s R Rsh kg, BV SO A YR H SN, i 874 Licensing = ./license.
dat Al PubkeyFile = ./license.key, H]PAil: COPT IZBI#ZAURS 25 24 B H SR BG4 AT 304

B Jrizg Filter 07}, DefaultPolicy BRINBN 0, FORER THERA BELIHI 7, HARYY ARvFiEk s 4%
BUIRSS s 2, B TAEA A B, HA B s 3y Joy R e B A UIR 55 4 - UseBlackList i True
PR RA HIL, UseWhiteList 24 True FURM H4 #1515, FilterListFile FNiF oAU
F L UEHCE SCF A clsfilters.ini o HARKZEGIANT :

[BlackList]

# 127.0.%.% + user@machinex*

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

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

127.0.0.1/32

BlackList il WhiteList F/n nliRAIMINIEI A DA K 27 B . RS2 A TP sbhbdT sk, X B
IP m] DA E BT UCED , ol [ 80 5. 9 4h, IP Mk Je s vl DAELTE (+) siEHER: (<) e 44
M ENERS . HH A P4 user 248 username , MacOS/Linux F5¢ ] A DATE 4 i i iy 2 whoami
AT Mlgs44 machine J235 hostname , MacOS/Linux Z4¢H 1] DAYE L i i fiy 4 hostname ¥
frif]. ToolList j@Xf TR AAE MRS, FIAHK IP itk 3R RvF el vim . JHEnE,
Bl S clsfilters.ini 25, AI{EJT] ResetFilters firA-4t824 i ity KLU B B i PRIC B SORY L
AR AT WriteFilters fir4-410 22 wil i A0 DU i i 305 e 8 SRy

FRATENEAZBOR fRA8 A FO % Pl i PR35 A8 7 COPT_LICENSE_DIR ¥ BZRUCRY T ERI IS . I 2
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o T2 A AR B o AEXFPHOLT, T EAB U E ST N Se B P AL B4R, COPT IF 3l Z2AUR

55 A RE LIRS AL 5 1 B2 -
4.1.4 fEHRB

QR AR BV R SR AR PR B AU S5 45 PT AT SCPETAERY SRR, 2883 COPT PSR S5
i, W Windows [ 4T8# Linux Al MacOS 1A ki i AR ik fir 2

copt_flserver

AR TS, WIS R s Sh AR5 4, SR Bl S MRV B i i BRI . R
ATFAFQ, WFEEhERUIRSS 5 22 KPR H o
> copt_flserver

[ Info] Floating Token Server, COPT v5.0.1 20220620
[ Info] server started at port 7979

WERA AU A, s IR A 5 de i e i i, AT BE BN o i

> copt_flserver
[ Info] Floating Token Server, COPT v5.0.1 20220620
[Error] Invalid signature in public key file

[Error] Fail to verify local license

Al

> copt_flserver
[ Info] Floating Token Server, COPT v5.0.1 20220620
[Error] Error to connect license server

[Error] Fail to verify floating license by server

4.2 &l Y

AR Pl Ae COPT v ATA0 B TH, s ilad # N BeR g shS e 3, e
Python 10, WRE P ECAPAFHNFAT, IEAFRSVF2— R RERF T Fra il COPT
(% P sl T LA AL P sh A 07 2K Ak (A2 oK s

4.2.1 ICRRIRLE
FL PR R RT LR PR SR ORI, VN2 o T 50 BRI 35 3% COPT

B, PR TR AR 14 T SO, (H R R COPT I h#2 A% P i B B SCF client . ind,
WFRTR.

Host = 192.168.1.11
Port = 7979
QueueTime = 600
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R SRR R P A2 192.168.1.11:7979 R, HHEAZRNERZ N 600 Fb. X HL, 41
. Host 5{# Floating H%5, W HZNIL A localhost . QueueTime ZSHRNIIANZ 0, BIUIFRAR S 760
Token #CZ&8% 5 HAASRF, HRADHRH . X HA Port M E, ANEREZHE, 1M H T ANFESIHAL
IR 55 s A P B ST B ) i 1 — B0 YRR i P S A P A O SRR R AN X R NE Y

BEFF B BAL BRI BE 2 5 i 1 e A B T RCE SCIF client. ind, AN ZEAMF N SCIF. (HAIF A
AR R, e ST H SR, BREEAS R H Sk COPT_LICENSE_DIR A% iy n] ST SO T AE H 5K,
MR EE ATV AT IIRCE SCIF client. inio FRA, QAR PAREE RSN HAC, BRI P E &40
BEHR A TAMYER], P ARSI H R (RFETEHEEE ) T, #VRE T client. ini R
PSR -

IR A RCR IS S ST 30, ol Python #10, fE@rb A COPT fLALRMEERETN, mIALE
N . HESFH R PR, (BARCELF client. ini. HRP R JEREIL MR R
PGS, SR G — R B PRSI SR U R HF S B, MR 55 %85 1) Token.

4.2.2  fEHRBI

(Bt P 2 LS L T % PRSP client . dind (IRIREATABBERUAAT), FIIASC T A fiy
47T H copt_cmd NI, 7R Q] FH P sl nl ARAHIG A . 19587 Windows Bfiy4478# Linux
Fl MacOS 9% i A ik ar 4 :

copt_cmd

A hE A, WSORE S m R R HE SV RT . ATRAGEH COPT SRARIEAL .

> copt_cmd
Cardinal Optimizer v5.0.1. Build date Jun 20 2022
Copyright Cardinal Operations 2022. All Rights Reserved

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

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

AHEE AT, WFRE PR IR S AR 4%, (BT Token $UHA MR, 2SS

> copt_cmd
Cardinal Optimizer v5.0.1. Build date Jun 20 2022
Copyright Cardinal Operations 2022. All Rights Reserved

[ Info] 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
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[ 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

RIS, WFORE PR PR SRR 4, B IR AR

> copt_cmd
Cardinal Optimizer v5.0.1. Build date Jun 20 2022
Copyright Cardinal Operations 2022. 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
EHEREIATT , WSRE P Ik B S AR S5 4, IR
> copt_cmd
Cardinal Optimizer v5.0.1. Build date Jun 20 2022
Copyright Cardinal Operations 2022. All Rights Reserved
[ Infol initialize floating client: ./client.ini
Info] connecting to server ...
Info] wait for licemse 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

4.3 FABRBURSS NPT

COPT Fah AU S5 d W R AL 17— XRS5 i A T4 B T2 copt_flstool , MIKRAFHMRIFARH)
BEER, HFHEAFELEUUnLEE.

4.3.1 T HiEW

£ Windows fird47E# Linux ] MacOS & s i AN k6 :
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> copt_flstool

Bt R 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 ARG . 1 s F -p R BEE H AR A8 1 TP Mok Al H o ARAS, )
BN AR 55 28 Ml 7979, QSRR SF 48l ARSI, IRATEEOEIL —x SRBLE MG A e
JEEE

XA TRy A4 -

o AddBlackRule: ¥NfiI—MHEIZ| 47 B H . KI5 2 DA TP bk FFsk, X B IP wf DA ECAF
VOl , s e Emy r. Hah, IP sihbjSmE nl AadE (+) BiEHER (<) SER A MmaAE
MLEF4

o AddWhiteRule: JSMI—PHLNEIHA HHE . HA RNk UR A BR—FE

o+ GetFilters: FREUCYHIFIAMM, WIFERAE, HARALETTRY. B NENHa N7,
FHHAF M4 ToggleBlackRule Fl ToggleWhiteRule A%,

o GetInfo: FRIPURITAMWEAMG L, AFF Token fHBAELL, HEME T, PAKSIR COPT it
ESE

o ResetFilters: fIl4 it ML E B ik B0 B SOk HLAY LI .

o SetPasswd: FAHHT Y IS5 4% 1 HEHE D o

» ToggleBlackRule: ¥ i 4% IL— 2 A BN, A GetFilters FREUMIFHI SN SEL

« ToggleWhiteRule: JiFmiE 4R IL—2cH 4 BN, I GetFilters ZKMHIFH S NSLL.

o WriteFilters: {2244 HEIIHE i 2 DR L EL S0k

4.3.2  fEhlwpl

TR ar S TR A 192.168.1.11 fIEA(EE..

> copt_flstool GetlInfo
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[ Info] COPT Floating Token Server Managing Tool, COPT v5.0.1 20220620
[ Info] connecting to localhost:7979
[ Info]l [command] wait for connecting to floating token server
[ Info] [floating] general info
# of available tokens is 3 / 3, queue size is O

# of active clients is O

U EAE AL O TRARRIANR S A5 B, FAEMR S AL JEACE S f1sfilters. ini
R ARVFILERY IP HhEAAS] TooList #f7r. NI AILAEAVFIIYLA EIRBUR S 4% 192.128.1.11 (115
/%\j\jﬁﬂ :

> copt_flstool -s 192.168.1.11 GetInfo

[ Info] COPT Floating Token Server Managing Tool, COPT v5.0.1 20220620
[ Info] connecting to 192.168.1.11:7979
[ Info]l [command] wait for connecting to floating token server
[ Info] [floating] general info
# of available tokens is 3 / 3, queue size is O

# of active clients is O
TR A YIE TS #R R 192.168.1.11 T A S EAN, FERA R, HABRPAKKET TR .

> copt_flstool -s 192.168.1.11 GetFilters

[ Info] COPT Floating Token Server Managing Tool, COPT v5.0.1 20220620
[ 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

AR TR TP kb 192.168.3.133 Ji P AE] 4% e,

> copt_flstool -s 192.168.1.11 AddBlackRule 192.168.3.133

Info] COPT Floating Token Server Managing Tool, COPT v5.0.1 20220620
Info] connecting to 192.168.1.11:7979

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

L T s T s B e |

Info] [floating] server added new black rule (succeeded)
UL GetFilters nl{REI AR S5 A ug N, w AR FIC AL T .
> copt_flstool -s 192.168.1.11 GetFilters

[ Info] COPT Floating Token Server Managing Tool, COPT v5.0.1 20220620
[ Info] connecting to 192.168.1.11:7979
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[ Info] [command] wait for connecting to floating token server
[ Info] [floating] filters info
[BlackList]

[1] 192.168.3.133

[WhiteList]
[ToolList]

[1] 127.0.0.1

A E N T IR R A BN, AT 192.168.3.133 MRS LA

> copt_flstool -s 192.168.1.11 ToggleBlackRule 1

[ Info] COPT Floating Token Server Managing Tool, COPT v5.0.1 20220620
[ Info] connecting to 192.168.1.11:7979
[ Info] [command] wait for connecting to floating token server

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

4.4 MR55IiXnaEh

PAR G R 55 0 )5 SR 877 s AR 55 4%, BCE SCPFPL copt_flserver.service A

EpGBuEL )

floating ¥ NI readme. txt RIHATHIENIEESE. readme.txt FE/RUWT, 457 H T Linux

MacOS 24 Fry#fE =

[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

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

(FoaED)

4.4 RSFHXE
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[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 &%

FTPA Linux 8240461, i@ 2RSS 7 R SR s AUR S 4% . FTP K, M A LT Sk AR
5 FIE4E (VA COPT mAEfR 45 4225 7E home H3g RN eleven IS4 HH ),

cd /home/eleven/copt_remote50/floating

AT SO S TIT R GRS I BCE U copt_flserver.service , AN FR:

[Unit]
Description=COPT Floating Token Server

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

RestartSec=1

[Installl

WantedBy=multi-user.target

FHEEARBECH copt_flserver FIfEMSLInikte, B L5 copt_flserver.service WAR/RUIT:

[Unit]

Description=COPT Floating Token Server

[Service]

WorkingDirectory=/home/eleven/copt_remote50/floating
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ExecStart=/home/eleven/copt_remote50/floating/copt_flserver
Restart=always

RestartSec=1

[Installl
WantedBy=multi-user.target

¥ copt_flserver.service X #l%| /1ib/systemd/system/ JfE T, ST :

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

MRS RS, FEEHARGRE (5N T EN), mOuT:

sudo systemctl daemon-reload

JEB RGNS, A E

sudo systemctl start copt_flserver.service

BT Ay AR RUE N RGRST R A EIET

sudo systemctl status copt_flserver.service

MAZ GRS, FORTEEIRAUR ST 41 RGNS B R sh:

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_remote50/floating/copt_flserver

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

A BRI A RUIR S A R G R S5 , WA AT 64

sudo systemctl stop copt_flserver.service

4.4.2 MacOS &%

T PA MacOS RGN BI, il RGN S5 7 RS sh AU 5 4% - TIP3, BA AT fir&2E AR

FrteEsfe (VA COPT ImREil 55 %2 AE /Applications 42 hfl).

cd /Applications/copt_remote50/floating

4.4 BRSHAEEN
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AR SRS HTIF R G5 WIBC L SCF copt_flserver.plist , AN FR:

<?zml version="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>

FEEARIEMCN copt_flserver FTfEMSLIRE(AR, B2 5 copt_flserver.plist WA R/RUNT:

<?xml version="1.0" encoding="UTF-8"7>
<plist version="1.0">
<dict>
<key>Label</key>
<string>shanshu.copt.flserver</string>
<key>Program</key>
<string>/Applications/copt_remote50/floating/copt_flserver</string>
<key>RunAtLoad</key>
<true/>
<key>KeepAlive</key>
<true/>
</dict>
</plist>

¥ copt_flserver.plist {4 #l%| /Library/LaunchAgents 5T, ayd Ul :

sudo cp copt_flserver.plist /Library/LaunchAgents

RHENFLM S, AT

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

BANR iy R BUE N RS R RIS T

sudo launchctl list shanshu.copt.flserver

MAZERARUTY, FORFESIRAUR S 41 R G5 B )ash:

{
"LimitLoadToSessionType" = "System";
"Label" = "shanshu.copt.flserver";
"OnDemand" = false;
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"LastExitStatus" = 0;

"PID" = 16406;

"Program" = "/Applications/copt_remote50/floating/copt_flserver";
+;

i EE IR B ARG SR R G ST, W ADATS fir %

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

e T B WA N IS — P A AR S 3 sh AR 55 28 W R Gu k55, WIFEZERF UserName ¥l
#| copt_flserver.plist H', DA UserName 5 eleven Nffl, /X )5 copt_flserver.plist WA R
TRANR

<?7xml 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_remote50/floating/copt_flserver</string>
<key>UserName</key>
<string>eleven</string>
<key>RunAtLoad</key>
<true/>
<key>KeepAlive</key>
<true/>
</dict>
</plist>

KFISI UserName J5HYJ copt_flserver.plist U4 #1%| /Library/LaunchDaemons 2K, fard
T

sudo cp copt_flserver.plist /Library/LaunchDaemons

R RGNS, a2 h

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

o BHE IR SRR IS f R G5, WA DATS fir %

sudo launchctl unload -w /Library/LaunchDaemons/copt_flserver.plist
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COPT 15 4Ef#RF5 %, COPT Compute Cluster, j&—ANAZHCRMAHEINY, fVFH P R
TERR S5 fem R AT AT S IR 55 o %M 95 SCFFfE Windows, Linux Al MacOS = KRG Tiaf7.

W COPT HARREMR 5 a0 Eh a3, Wl AXEEA B A R AZBOR e & FPamde SLOL et 3 mss , A
T i BA AR . @il COPT THRAERER i il ATEA AL, SRR ResK g, &
Ja S H MR S5 f i AT R AR AR -

BIR, g5 At N P IR AAT S5 B Z IR T IR S 4R H OISR T FRE, 2 G MRS VAR
AN COPT THITARRE, AN SEBUTENR 55 s st ) S R GRS

5.1 JR55 a b e e LWl

COPT T MR 55 ot WA AT AT SR copt_cluster o HH N5 250 IE R AT S AL 1 0] 3L
P, BRI Ss T TR M E S cls.ini |, PARFERZBCRAUIRSS S A T AR g, B AN B2k e
S5t 1P FFEANHE B P EOR IP JER . SRFERAVE R SO R 258 copt_licgen THAIANE1H3
MIVFRISEIE, B AZ R S5 A e B e PRSI AN B 225 1 SC o 17 P i 55 e 3% °T L

5.1.1 23pu%

ALY COPT AR5 234y, T COPT AR SmfeF . H P i e & i i
M ARE COPT w55 LG, W E HRF 2R R A I B T H e AR T . B T ek
%, LHEMCEIREIA R, R RER AT

T Windows Jij j1

T ZIP fR AR R E B H 5, HEE R ESEE) C: \Program Files HE T,
X Linux i)™

SR ERIER RS COPT 1Al ss 2284y, sifELum o A N idar M4 -

tar -xzf CardinalOptimizer-Remote-5.0.1-1nx64.tar.gz

PR IEA S 24 1 H 5% F 735 copt__remote50 SUUEIE, I T AKRFERSZh B E A AR T X Admin
M PEAEREZZE] /opt HXF, XFAE Admin I 7ol DURCE $HOME HSRR . BIFEZ S T A AR id
4 (PA Admin i =41

sudo mv copt_remote50 /opt
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R, PITi%amL T2 root UK,

*FT MacOS )y

SR ERAEAR 48 COPT SmRei 55 20t , s7E A i ERA T b a4 :
tar -xzf CardinalOptimizer-Remote-5.0.1-osx64.tar.gz

f 4R JEAE 24 B H 5% 53] copt_remote50 SCPEJE, MR DARFERS BB E A & Lt T o X root
JNPEATHERA N3] /Applications HIER, Tk root JiJ AT LAKCAE $HOME HIRR . BIAEL S 1 i
ATk (PA root JF*Afil)

mv copt_remote50 /Applications

UNSRAE 22 5 0 T AZESOR Mg e o BN B -

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

mac0S cannot verify that this app is free from malware.

B BRI BSR4 . WA B AR, 720 EPATI R v %, PASERL Mac0S RGEXT
B B I A

xattr -d com.apple.quarantine CardinalOptimizer-Remote-5.0.1-osx64.tar.gz
B

xattr -dr com.apple.quarantine /Applications/copt_remote50

5.1.2 ¥l ik

IR COPT AR S5, BFRHCE SR SO FRATEREE IR I V7 0] S0/ 1icense.dat
F license.key JHUEALE COPT iR 45 L35 42 N cluster H .

%1 Windows Jfl 2

TEF AT LE, Wit cnd o R4 COPT ARl 45 £ %34 4E "C: \Progran Files" , TEM4(T
THEOHANT LG, A COPT imREIR S 3B R cluster Hk:

cd "C:\Program Files\copt_remote50\cluster"

B0 P SRR S N 7483df£0863ffdae9f ££697d3573e8be , K NAE L ] U4 1) copt_licgen
& COPT mffl 95 L3 A2 N Y tools LI, mUTU\EﬁﬁG\ﬁIEﬁ P T IR i 2 R BUZ 5L
COPT 1P 1 license.dat fil license.key .

..\tools\copt_licgen -key 7483dff0863ffdae9fff697d3573e8bc

%FF Linux fil MacOS J >

fiean COPT k45246 7E "/Applications" HET, FEZumkin A AT it ASEREIR 55 im H 5% (DA
MacOS £4: HH):

cd /Applications/copt_remote50/cluster

(BN BT SEIE (S 2l 7483d££0863f£dae9f ££697d3573e8bc , NI T PATE L tiithiy A T ik v 2 3R HUkZ
¥ COPT HJ4n] 304 license.dat fl license.key
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../tools/copt_licgen -key 7483dff0863ffdae9fff697d3573e8bc

Rk, WA A RIE COPT AR5 22042 NI cluster Hsg FHCE W] SO, #UURE
license.dat fll license.key Wi-MH XA EMNKAE T T FPHXWACE cluster H
T, WATRAR ARG SRS AR S0 (A MacOS 258 H51)

mv license.* /Application/copt_remote50/cluster

5.1.3 Mk

COPT 1AM IS B AL B SO cls.ini , ATRERPIR.

[Main]

Port = 7878

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

# Password ts case-sensitive and default s emipy;

# It applies to both copt clients and cluster nodes.

PassWd =

# Data folder of cluster relative to tts binary folder,

# where multiple versions 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 is supported as well.

LicenseFile = license.dat

PubkeyFile = license.key

[Cluster]

# Host name and port of parent node in cluster.

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

PPort = 7878

[Filter]

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

DefaultPolicy = 0

UseBlackList = true

(Faks
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UseWhiteList = true

FilterListFile = clsfilters.ini

XHL, WO SO T ABE B AR IR 55 AR 1, R i X A 1 A R ISR A IR s . T
PAiiid NumToken = 3 KBt E COPT I LEMEN S5 a4 [ Ik AL VP AU RAAT S5 B0 H X ANCH T AR A R 55
R IRAGS . AT A DAL PassWd REALE, BRIAR S, HIFORE EEATERE RN . X%
ARy AU T SSL gy, PRI LA RSA SRR HIRNZ

COPT i1 SEREAR 55 28 0] DATC 2635 ZANUAS ) COPT sKffss, HA COPT BUAITEC R P A 2 uidlt
e BRS5aeim 2e%5 1) COPT K fifes iAE A2 Ml DataFolder ¥¢i&. COPT THE SRR 5 1% T AR S
PR IRAICE R COPT sKffes, M DAS IE R E R B ARFEA .

Foan, AnREEREIR S 4R i TR A S v5.0.1 () COPT Kff#y, LR RAN v4.0.7 ) COPT
SRfggy, HFEZEE COPT v4.0.7 i) C ByEFE, /3| DataFolder [1F H 3. /data/copt/4.0.7/R)0] . Ff
Hix M AT R EHF RS A% Bk, DA Linux P50, 2N COPT v4.0.7 B4 H %
$COPT_HOME/1ib/ & 1l 1ibcopt.so FNEERER St FHy T H 3%, /data/copt/4.0.7/,

HASER AR, IR ERIRSS FR I AZ v5.0.1, (HH P ARZE R B COPT sKffids, tbian COPT v5.1.0
K, W2V, XBHME, BRTHREH COPT v5.1.0 1 C HEERA. /data/copt/5.1.0/, HFFE
S 7 (A AR 2SO A e 2k COPT v5.1.0 sRARSE, FFLAFEE H—1 v5.1.0 [ AR E] 7 H
% /data/copt/5.1.0/ . MIRAIEAZECR GG T RS, iR A2 my T REAR T AT, IBa
BETHR LRSS 4 B BB A A T DA

PATR/RBIZ Linux FRGEHLAYSIEI G e 203 H o, RS =AYy COPT KgAK
v5.0.1, IHMRA v4.0.7, FIFHA v5.1.0,

~/copt_remote50/cluster
| cls.ini
| copt_cluster
| license.dat -> cluster license v5.0.1
| license.key
|
| _ data
| _ copt
|_4.0.7
libcopt.so
|_5.0.1
libcopt.so
|_5.1.0
libcopt.so
license.dat -> license v5.1.0

license.key
FE R Licensing F$7), WO SCIFRG ZB0E BB AS . wtan BT REiA Y, 25 Bl BOA
MR 2 3R COPT A AR 55 A M T PAT SCPRITAE H 5% R SO -

QISR PAE Y ET H SRR BRI SS 4, IF BF ] SO e S B H SRR, B Licensing = ./
license.dat fil PubkeyFile = ./license.key , R[PAiLk COPT MRS 28 Y HI H e BU%
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ST

FAVHEAZFORMRERIE FUVF% il it P45 28 5 COPT_LICENSE_DIR ¥ B A SR FrfE Bk A2 . TG AT &
Fdo T FALHORAR S o TERXFEOLY, FHEB I E R e B G k12, COPT ARk
S A REEIIARAR B IR

1E Cluster ¥y, M/ AT PABCEERM T AL (TP Flsim L ), A S5 il AT X B B R MM A B ALY
RITHER R 2

5 & Filter #47, DefaultPolicy BRINI N 0, FIRIR THERA BRI 7, HA i 8 A5
BURS4: RZ, BRTHEEZ RPN, HAR RS TR B AUk 55 %5 . UseBlackList A True
Tl B4 %3, UseWhiteList ofy True FnflifHHZ KA FE . FilterListFile FnERR S &
IR E S 442 clsfilters.ini o HARZBILNT -

[BlackList]

# 127.0.*.* + user@machine*

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

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

127.0.0.1/32

BlackList Fll WhiteList Fn AIASIAMINE] A BDA K 44 B . BWAGAR S0 DA TP ik I3k, XL
IP W] DAJH @ A DT, B @ 780 . 4k, TP Mk J5 T 8 o] PAf3E (+) s HE%: (-) e P4
e EN RS . HH 44 user /235 username , MacOS/Linux £ 4: ] P o] DAYE L i3 14 4 whoami
K&, Hlgs44 machine <275 hostname , MacOS/Linux R4t 7] PAYE L il 4 fiv4 hostname 3
i, ToolList 2t LA HIF MV RS, B TP Huhk 3R Rir e las i . FiEEme,
FCE SO clsfilters.ini W ZJ5, W] ResetFilters fiy4-fI8 204 Hi A KLU B F Dy aod I C B SO L
AR AT ) WriteFilters fir4-+4124 Fil AL i 1) 8 B S0k .

5.1.4 B

QR R TR A (Y SR B AS SO 2 A E SRR S5 8 T AT SO ITAE R H SRR, 288 COPT 15 4R 55
i, W Windows YAy 4T8# Linux Al MacOS F 2k i AR i i<

copt_cluster

FobrFE AN, WSS YRS AR %, R Eh)E 2 AR R i B . AR R ACTAT Q
. DSEREAR S5 A 2 K HTIR
> copt_cluster

[ Info] start COPT Compute Cluster, v5.0.1 20220620

[ Info] [NODE] node has been initialized

[ Info] server started at port 7878

WERA SRR BRI, S IR AR S5 S e i, U n] RE L BRI T e i

> copt_cluster
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[ Info] start COPT Compute Cluster, v5.0.1 20220620
[Error] Invalid signature in public key file

[Error] Fail to verify local license

A

> copt_cluster
[ Info] start COPT Compute Cluster, v5.0.1 20220620
[Error] Error to connect license server

[Error] Fail to verify cluster license by server

5.2 % yuufd W]

COPT 3R % Pl b COPT fir 472 B LR, s il 3 i R BCR R s S R =, 1
4n COPT Python 1. WIRE T RA AT EYLVFAT, IR ALREVF R RGBT Fra
I COPT By% it ul A 1 SR 55 4% ok B S A2 BOR s -

5.2.1 RAEHIALHE
M P FE RO AR P IR A ROR A, PRSI S5 do T 2 2 2R AR 35 o B3 COPT

e, PN B A A T S (AR S COPT B SRR P B S SCF client . ind,
N ERFR

Cluster = 192.168.1.11
Port = 7878
QueueTime = 600

Passwd =

R E SRR P22 192.168.1.11:7878 4%, HHFAS e mT a2 20 600 b, X H., 1
H Cluster NAZSHE, BRIAIXN localhost ., QueueTime B{E WaitTime ZSHERNIANIZ 0, BN RA4ER:
k55450 Token H O 28k H WA A S, HIEAIRIBH . Port WUIRAEL, WHEHERIARY 7878, {HE
B RN SR Al 95 A8 A TC B SO0 LR A ity 11— B0 YRR P i B SO R Hh ) BRI 4y RN o

(O COPT LS S5 Y BT Pl 1 56 R IO R S0 A SO client . ini | R ACHDIAF T 3¢
Pk BRI AT SRR —RE, % A A AT H 5%, 3R H 5t COPT_LICENSE_DIR FI%
PRI SC O e F S, IRUCEETR SR AT MR S5 SRR S client.ind . FFDA, AL PAsLfl
Jl COPT 1 H4Eiiids, Fomiff COPT % Pl b e BN R F SO, TR AT (A
HHOTE) . Hl, FIPEAAEREEH R A T AR, TR PR YA H S R RT3 )
T, HEUESCHE client. ind Ok SE I AEREIR S At

MRV BCR R sh 5% 730, i COPT Python %11, fE#EIHE]E COPT i bR REREINT,
SR MECE SO client. ind PYIHE, MAEREIRSARIRBORMMSS . X B, f1 COPT KFIHEAT R F
BN FNEREAR 55 A8 1 (5 — A Token, BRIZEHGRE COPT KAFIIEXT G, 2@k 554
FECE ) Token.
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5.2.2 MBI

{40 PH Poe 20 ST O T R AL O client . ind  ([FIIIATAHBVFRTSCPF), R IAIARC H Uy
QAT T copt_cmd A, WORUMTET SHEREM S AI0ER: . HYE, 1 Windows 1 &f75# Linux
Fl MacOS iy Z i i AR ik a4

copt_cmd

H PR IR, WORE P I R RIS O e, AT DAMEAR LA, SRS AR

> copt_cmd
Cardinal Optimizer v5.0.1. Build date Jun 20 2022
Copyright Cardinal Operations 2022. 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
COPT>

EHEE AT, WERE PR RIS 48, (Hl T Token XUHAIR, FHEHFFr.

> copt_cmd
Cardinal Optimizer v5.0.1. Build date Jun 20 2022
Copyright Cardinal Operations 2022. 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

Warn] wait in queue of size 5
Info] wait for license in 39 secs
Info] wait for license in 39 secs

Info] wait for license in

o o >N

39 secs

Info] wait for license in 10 39 secs

/
/
/ 39 secs
/
/
/

Info] wait for license in 20 39 secs

[

[

[

[

[ Info] wait for license in
[

[

[ Info] wait for license in 30 / 39 secs
[Error] timeout at waiting for server approval

[Error] Fail to initialize copt command-line tool

EHEREIRATY, WFRE PR BRI S AR, (EUN IR\ SE R SRR T L R
B .

Put
)
2
St
Tl

> copt_cmd
Cardinal Optimizer v5.0.1. Build date Jun 20 2022
Copyright Cardinal Operations 2022. All Rights Reserved
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[ 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

AR AR, WFORE P oA RIS 4, EINRIRH .

> copt_cmd
Cardinal Optimizer v5.0.1. Build date Jun 20 2022
Copyright Cardinal Operations 2022. 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
Info] wait for license in 2 / 39 secs
Info] wait for license in 4 / 39 secs
6 / 39 secs
Info] wait for license in 8

Info] wait for license in 10 / 39 secs

39 secs

[
[
[
[
[ Info] wait for license in
[
[
[ 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 ARRENR S5 254 PE TH

COPT IR MEM IS AR R IR L T — X AR 55 i dEA T B T copt_clstool , JISRAFLMEMIS

R EE R, I HAGTELE S TIEE.

5.3.1 T Hiil

AE Windows [T # Linux Al MacOS [t 23t i AR ik

> copt_clstool

IZ= 2R LT

> copt_clstool
COPT Cluster Managing Tool

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

(T iigkzE)
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(Z b))

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

FR A TR FAE B s -s 1 -p RBCE HARIRSS A% 1P HuhbAss o . RAS, )
BN e A Hu R 55 e Flo 1 7878 WIRAR ST AR BCE T AR #ih, IAH @D —x RBCE BG4 REN)

JEE P

XA TH iy 045 -

AddBlackRule: JSii—ALIIEIEA A EL . BUNRHEOE DA IP sihbTFk, X B 1P wl DAH@ RCAT
VURC, e E AR e Ji4b, TP Mhk/STHIE W DARAE (+) SRR (o) gl mge
PLAw44 -

AddWhiteRule: ¥SMI-— PRI H 4% B, 4% BAL IR A% =R 2R 44 B

GetFilters: FRECYUHIFTAAN, WIEERLH, AL ALK T TARN. SNNFTHAE AN TS,
JISEAE R4 ToggleBlackRule Fl ToggleWhiteRule FIZS%L.

GetInfo: PRI AFHIEAMEE, WIF Token N MAMELL, HHME T, PANSEF COPT Jit
SR
GetNodes: FREUIRSF A fE MR MM EEREF R, B 50 M T5 i

Reload: BIASHUNT Y AR & ITA 119 i) L O FE 24 B A — 2l ey, Fah
BPRES— 2

ResetFilters: 54700 H T Ay icd e T SO By 00 o

SetParent: ZZSHHT Y iS5 #5197 s 1S . VRIRE 100 2 S5 A B0 S5 R P AR S5 O 450
SetPasswd: AN HHT 24 HAR 55 4 1O HESL 1S

SetToken: Zlj7 T4 Hl ik 55 ##Y Token L.

ToggleBlackRule: JIHEH 4R IL—2 A AL, MM GetFilters FRENAFHITAE N SHL.
ToggleWhiteRule: JiFH M4k IL—2c 4 AL, MM GetFilters FRENAIFHI AN SEL.
WriteFilters: fE244 i A4 AIL DN b th 1) B TC B SRy

5.3
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5.3.2 B

R RS9t T IS 25 192,168,111 fEA L

> copt_clstool -s 192.168.1.11 GetInfo

[ Info] COPT Cluster Managing Tool, COPT v5.0.1 20220620
[ 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 O

# of installed COPT versions is 1

COPT v5.0.1

N ar S TR AR 192.168.1.11 YRBEIERE E

> copt_clstool -s 192.168.1.11 GetNodes

Info] COPT Cluster Managing Tool, COPT v5.0.1 20220620
Info] connecting to 192.168.1.11:7878

Info] [command] wait for connecting to cluster

—/ /o

Info] [cluster] node info
[Parent] (null):7878 (Lost)
[Child] Node_192.168.1.12:7878_N0001, v2.0=3

Total num of child nodes is 1

N R TEAR S5 25k 192.168.1.11 1) Token % H MFEN 3, FELBHCHH I 0.

> copt_clstool -s 192.168.1.11 SetToken O

[ Info] COPT Cluster Managing Tool, COPT v5.0.1 20220620
[ 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 AR 192.168.1.11 BT I REMIN, SRS R, B4 BRLAL T TRAHN .

> copt_clstool -s 192.168.1.11 GetFilters

[ Info] COPT Cluster Managing Tool, COPT v5.0.1 20220620
[ Info] connecting to 192.168.1.11:7979

[ Info] [command] wait for connecting to cluster

[ Info] [cluster] filters info

[BlackList]

[WhiteList]

[ToolList]

48 SBHEE COPT itHEHRS
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[1] 127.0.0.1

FTHIHG A AR T TP My 192.168.3.133 Ji P A4 o

> copt_clstool -s 192.168.1.11 AddBlackRule 192.168.3.133

[ Info] COPT Cluster Managing Tool, COPT v5.0.1 20220620
[ 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 N[ fSE| AR S AR AU PR, FTPABE R O A HE T HMUAE .

> copt_clstool -s 192.168.1.11 GetFilters

[ Info] COPT Cluster Managing Tool, COPT v5.0.1 20220620
[ Info] connecting to 192.168.1.11:7979
[ Info] [command] wait for connecting to cluster
[ Infol [cluster] filters info
[BlackList]
[1] 192.168.3.133

[WhiteList]

[ToolList]
[1] 127.0.0.1
T Gy T U A A% BRI, HE 192.168.3.133 M R4 B At

> copt_clstool -s 192.168.1.11 ToggleBlackRule 1

[ Info] COPT Cluster Managing Tool, COPT v5.0.1 20220620
[ Info] connecting to 192.168.1.11:7979
[ Info] [command] wait for connecting to cluster

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

5.4 JR55Ji A8

PAR G5 1) SRR R IR 55 4% , L& SCIFPA copt_cluster.service Afil, Alild A cluster 3L
I ) readme. txt RFATHCE FHAE . readme. txt FERUT, 430517 H T Linux fl MacOS R&4;
FREAE

[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

(FoaED)
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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

5.4.1 Linux &%

LA Linux RGENBI, Rl RG5O R SRR S f . TTIT 0, B A DA T e & HEASEREAR
S5 Peptte (LA COPT JmARR 55 %2 1E home H 3% R eleven BAZAMHI).

cd /home/eleven/copt_remote50/cluster

T AT B SCAR ST H R G R 55 BB &S copt_cluster.service , AU Frs:

[Unit]

Description=COPT Cluster Server

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

RestartSec=1

[Install]
WantedBy=multi-user.target

FHRARIB O copt_cluster ITEMSEPRiAE, BEZ)5 copt_cluster.service NAR/RUIT:

[Unit]

Description=COPT Cluster Server

[Service]
WorkingDirectory=/home/eleven/copt_remote50/cluster
ExecStart=/home/eleven/copt_remote50/cluster/copt_cluster
Restart=always

RestartSec=1

[Install]
WantedBy=multi-user.target

¥ copt_cluster.service W& {#lF| /1ib/systemd/system/ IE T, iUl :

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

WVHEN RGNS, FEEHAGRE (ZEMEEINCFHFEH), Mo uWT:

sudo systemctl daemon-reload

JEBIARGRSS U

sudo systemctl start copt_cluster.service

AT fiy R BAUE T RGERSS e eIt T

sudo systemctl status copt_cluster.service

MAZIRRARITY, FonERE s a 2GRS 2 a8

copt_cluster.service - COPT Cluster Server
Loaded: loaded (/lib/systemd/system/copt_cluster.service; enabled; vendor preset:
—enabled)
Active: active (running) since Sat 2021-08-28 11:46:10 CST; 3s ago
Main PID: 3054 (copt_cluster)
Tasks: 6 (limit: 4915)
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CGroup: /system.slice/copt_cluster.service

3054 /home/eleven/copt_remote50/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: 4.1.4-2011a00, 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

A IR IR S 2 R G S5 , WAL R 64

sudo systemctl stop copt_cluster.service

5.4.2

LA MacOS R2G¢4H61, i REUMRSs 7 USSR S 2 . 3791 L

MacOS Z%;

, AL i ik ASERE AR

S Prteskte (LA COPT Jmfeflie 5 2%/t " /Applications" B¥42Nfi).
cd /Applications/copt_remote50/cluster

M IHAL SRS TIT R G55 B E S/ copt_cluster.plist , NAUITR:

<?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>

FEEFRIE N copt_cluster FREMISLIFIA%, B2 5 copt_cluster.plist PZARRATF:

<?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_remote50/cluster/copt_cluster</string>

<key>RunAtLoad</key>
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<true/>
<key>KeepAlive</key>
<true/>
</dict>
</plist>

Rf copt_cluster.plist W& #1F| /Library/LaunchAgents 2N, a2 R :

sudo cp copt_cluster.plist /Library/LaunchAgents

JEBI RGNS, a2 h

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

AT fiy SRR UE T RGER TS R AEIs AT

sudo launchctl list shanshu.copt.cluster

WAZIRZRITY, Rl a 2GRS a8

{

"LimitLoadToSessionType" = "System";

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

"OnDemand" = false;

"LastExitStatus" = 0;

"PID" = 16406;

"Program" = "/Applications/copt_remote50/cluster/copt_cluster";
};

B IR AR R G R Ss , WA AL i

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

P B RS TR E—H P A AR E S ER IS R GRS, WFZRF UserName iFHNE|
copt_cluster.plist /', DA UserName }j eleven Nfil, ¥R )5 copt_cluster.plist NAR/RIUIT:

<?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_remote50/cluster/copt_cluster</string>
<key>UserName</key>
<string>eleven</string>
<key>RunAtLoad</key>
<true/>
<key>KeepAlive</key>

<true/>

54 BRFFXE3
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</dict>
</plist>

KRN UserName S5 copt_cluster.plist {45 #i|#| /Library/LaunchDaemons 42, Ay -

sudo cp copt_cluster.plist /Library/LaunchDaemons

BB ARGRS . U

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

HEAE LRSS AR RGN ST, WAL N 6

sudo launchctl unload -w /Library/LaunchDaemons/copt_cluster.plist
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6.1 C 1

A EIE AL — AN B AR GRS A I AZROR i de i C #2100, Rk e E A asl 6.1 Fos:

SN
1.22 + 1.8y + 2.1z
Y5k
150+ 12y +1.82 <26
0.8z + 0.6y +0.92 > 1.2 (6.1)

01<z2<0.6
02<y<15
03<2<28

6.1.1 By
A ROR g C 5 0RES A bk RO AR L 186 6.1

fLi% 6.1: 1p_exl.c

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

*/

// The problem to solve:

/7

// Mazimize:

/7 1.2z + 1.8y + 2.1z

/7

// Subject to:

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

// uwhere:

// 0.1 <=z <=0.6

[@iE23)
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(8 E70)
/7’ 0.2 <=y <=1.5
// 0.3 <=2 <=2.8
#include "copt.h"
#include <stdio.h>
#include <stdlib.h>
int main(int argc, char *argv[]) {
int errcode = 0;
copt_env *env = NULL;
copt_prob *prob = NULL;
// Create COPT environment
errcode = COPT_CreateEnv(&env);
if (errcode) goto COPT_EXIT;
// Create COPT problem
errcode = COPT_CreateProb(env, &prob);
if (errcode) goto COPT_EXIT;
// Add wariables
/7
// obj: 1.2 CO + 1.8 C1 + 2.1 C2
/7
//  war:
/7 0.1 <= C0 <= 0.6
// 0.2 <=2C1<=1.5
/7 0.3 <= C2 <= 2.8
/7
int ncol = 3;
double colcost[] = {1.2, 1.8, 2.1};
double collb[] = {0.1, 0.2, 0.3};
double colub[] = {0.6, 1.5, 1.8};
errcode = COPT_AddCols(prob, ncol, colcost, NULL, NULL, NULL, NULL,
NULL, collb, colub, NULL);
if (errcode) goto COPT_EXIT;
// Add constraints
/7
// r0: 1.5 C0 + 1.2 C1 + 1.8 C2 <=2.6
// ri: 0.8 CO+ 0.6 C1l + 0.9 C2>=1.2
/7
int nrow = 2;
int rowbegl[l = {0, 3};
(FIUERER)
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108

109
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int rowent[] = {3, 3};

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

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

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

// Set parameters and attributes

errcode = COPT_SetDblParam(prob, COPT_DBLPARAM_TIMELIMIT, 10);
if (errcode) goto COPT_EXIT;

errcode = COPT_SetObjSense(prob, COPT_MAXIMIZE);

if (errcode) goto COPT_EXIT;

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

// Analyze solution

int lpstat = COPT_LPSTATUS_UNSTARTED;
double lpobjval;

double *1psol = 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);

[@iE23)
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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];

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;

FERARIAEET LA SRR IS ot R, FRANi C 50 iR 1 P& C APL 2%
FH o

(EUE$7 8253
M TAERCRITE 55, AZBORMRER EOR S e BB MRS, FF i A 2Rk BB FI WA b 2 5 B i
// Create COPT environment
errcode = COPT_CreateEnv(&env);
(@0

58 $FRE COPT HREA



HECRERE R P FH, BRA 5.0.5

if (errcode) goto COPT_EXIT;

FrRIEEAR 0, WBkFe 245 AL B B OB I I B R AUS FIEHR R, RFRHREY .

elfa

QUSRS G, NP FEAE I, 8P AR AR . AREEE R, SR mE
BT 170 AU A B T ) o

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

FORIEEAE 0, WBkEe 245 A B BRI OB I A R AU S FIEHR R R, RERIEET .

@ i

XM, FEQUEAR B AR VF RN S AL BE H AR s P R RS AR E R REE R, M TARET
A B, R R AR B AR A AL

// Add wariables

//

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

//  war:

// 0.1 <= C0 <= 0.6

// 0.2 <=2C1<=1.5

/7 0.3 <= C2 <= 2.8

//

int ncol = 3;

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

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

SR ncol 55 T HAIEASEAIEH N 3, B8 colcost. collb Ml colub 4 HIFEE T HF A NS FAE H AR
MBI RS, EFAMEE . X% COPT_AddCols I ESHhn: AFmA, AR A FRiE A NULL
FORIRYCN RS B HAS B AR SR RES A3 E L. AT LA M RO % S5, 1% A NULL R J 77
Je ke SR B TS

Rfoidy, FREMEAR 0, WBkEE B UM BB B Y RO S DA U RIS R (5 5., RIS IB AR
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EIESP N

AIMAZ RSN G, Wt U TS B R 2R o R AT B 7R 1]

HACHS SEHLANE -

// Add constraints

//

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

int nrow = 2;

{0, 3};

int rowent[] = {3, 3};

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

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

int rowbegl]

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

SR nrow $85E T HAIBINAEEH N 2, 24 rowbeg. rowcnt. rowind Fll rowelem 4} 5H|F/RPA CSR
kRN AR R B IR FE . S50 rowsen FIRZIRA 0], S4L rowrhs FRIR 20 B A b il .

St B4 %L COPT_AddRows "FRYHE S5 4% A\ NULL,
WAL, EREEA 0, Bk 245 R AL F AL BRI AT G A0 B

BEESEBAETE

JH AT DATE SRR 1) R RS0 SR A S ORI T JUAH S TR T, A R AR (R R oA 10 B0, 8L ) ABOR A 7 Tl

kA, AT

// Set parameters and attributes

errcode = COPT_SetDblParam(prob, COPT_DBLPARAM_TIMELIMIT, 10);
if (errcode) goto COPT_EXIT;

errcode = COPT_SetObjSense(prob, COPT_MAXIMIZE);

if (errcode) goto COPT_EXIT;

EBCERM, WEREEE O H, F B 2R PP BRI T IR S b B

Aefirt )8

SO R A BRI e UG, TR i e ORI A -

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

FrRMMEAR 0, Bk B RAE B PRI AT S S Ab P
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CTERE S

RAFTEMUG, EEBBUESRIERA, PR HRE TR UM, WHE— PR PRl B(E . A2 R
E MRS E R, AU SEBanT

// Analyze solution

int lpstat = COPT_LPSTATUS_UNSTARTED;
double lpobjval;

double *1psol = 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[/dl: %d\n", i, colstat[i]);

free(lpsol);

free(colstat);

Il 5 45 0 S il

FH PRI RAKE 24 B SR A6 IR PR AT AR R MPS BRSO, DA S d AR B RSO FRRAS AR B SO
Bt SHOE, A SEEAT
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// 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;

Gy (3

AR C AR R EEAE 0, WIBkF iP5, SRS SHREER:

// Error handling
COPT_EXIT:
if (errcode) {
char errmsg[COPT_BUFFSIZE];

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

return O;

THIERPRBE L ) i

SRIBTERUT, 73 BB S PR 5 -

// Delete problem and environment

COPT_DeleteProb(&prob) ;

COPT_DeleteEnv (&env) ;

6.1.2 ZikHislr

AT T HPEARWEAERS Mk 5t BfEy, FAHE Windows, Linux il MacOS ~F-& 435l
PAET Visual Studio TFEFI Makefile 324, HARPLEHUNT .

Windows

XIF Windows F&HH P, HAHEMET Visual Studio TAESCHE, M BT E a5 %8
Visual Studio 2017, {BEAZKCRMERI LA N ' <instdir>' | WF N EW PATLERAEFIATE
B, W PAE T ITESME ' <instdir>\examples\c\vsprojects' [ Visual Studio T#E 3
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1p_exl.vexproj ATy ZEHIMT . X R 8 ZIP WZER P, TR IERIC EAH KRR A &, 3

T8 AR AR B2 H L

Linux #l1 MacOS

P Linux Fl Mac ~FEH T, AL T Makefile S0, 3 A P EALH E 0045 GCC Al
Clang 4kt THAE, A make TH., I IEHIECEAECR MBS LTI &, 30 A2 2R A7 25
FAIL o ABESBCRIRN LRI N <instdir> , WIEH P Y342 ' <instdir>\examples\c'
T, HELun A S make RIT] 45 .

6.2 C++ 1

AR B A AT B 7R IS Q) (A2 ROR AR 1) C++ e TIBARUL, AR Anfel Q8 R A1
B, ISV RANZR, SRJESRARAI AR . RS SRR IS AT A5 5 L A 20 B A R AE A

TR ARAY S R R A XA R s
SN
1.22 + 1.8y + 2.1z
2R
150+ 12y +1.82 <26
0.8z + 0.6y +0.92 > 1.2 (6.2)

01<z2<0.6
02<y<15
03<2<28

FERE Bk MU SR O 42 o B AR R AR R Y R A2 ) — A
6.2.1 Bl
(AR ) C++ B SRS e ik s TS AR

15 6.2: 1p_exl.cpp

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

#include "coptcpp_pch.h"

using namespace std;
// The problem to solve:

//
// Mazimize:

[@iE23)
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/7 1.2z + 1.8y + 2.1z

//
// Subje

ct to:

/7 1.5z + 1.2y + 1.8z <=2.6
/7 0.8z + 0.6y +0.92>1.2

//
// uwhere

/7 0.1 <=z <= 0.6
// 0.2 <=y <=
// 0.3 <= z <=

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

{
try
{

Envr env;

1.5
2.8

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

// Add wariables

/7
/7
/7
/7
/7
/7
/7
/7
Var x
Var y

Var z

model

obj: 1.2

var.:
0.1 <=
0.2 <=

0.3 <= 2

= model

= model

= model

T+ 1.8y +2.1z2

z <= 0.6
<= 2.8
.AddVar (0.1, 0.6, 0.0, COPT_CONTINUOUS, "x");

.AddVar (0.2, 1.5, 0.0, COPT_CONTINUQUS, "y");
.AddVar (0.3, 2.8, 0.0, COPT_CONTINUOUS, "z");

.SetObjective(1.2 * x + 1.8 * y + 2.1 * z, COPT_MAXIMIZE);

// Add new constraints using linear ezpression

/7
/7
/7
/7

r0: 1.5z + 1.2y + 1.8 2z <=2.6
rli: 0.8z + 0.6y + 0.9 2z >= 1.2

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);

expr += 0.9 * z;

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

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

(@ii323)
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// 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!";

}

T ORI T LR RS 7328 PRI AR A5 i

$A COPT i) C++ %3

FERZECK RSN C++ #10, FEEILEHE COPT ) C++ L3 coptepp_pch.h .

#include "coptcpp_pch.h"

G R AR R BERI B

XMTFALRE MR ECRES: C++ BB IR, SRR — 22 QUSRI . AR %
J AT AR — ANl A . T B A IR B — NSRRI RE DA B A s, et
BocE .

UR I P BRI AT, P BT ATE[R] — A2 B 2 A ) REZ MK UK %, AT RATE LR — KA
P A2 BRI .

Envr env;

Model model = env.CreateModel("lp_ex1");
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AR ) C++ SRAFEREESE B, FHEIHET D28 “Ip_ex1” MIBIRNR.

) 164 i

BR, BATEREB B2 5 RECRAERR LTS AddVar() F1 AddVars() 16N 2 Ffi
TRARAS AR . R RV EARMAAAE, SRR .

// Add wvariables

/7

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

//

//  war:

// 0.1 <=z <= 0.6

/7 0.2 <=y <=1.5

// 0.3 <=z <= 2.8

//

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_CONTINUOUS, "z");

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

LR AddVar() fEE—F1EE ZASER AN TR LR =10 AR AU Y
FE (XHEEWH 0, FRATEFE SetObjective() HIERAE); FIUNSHURITL R, Gl HTE4E
ERBERELTEN .. Ba 1S EE T RS

R T ERCAFETE AR, BECKMERSELT AddVar() BMAFIES LA ER. M5 ESEC++ AP
BEFMH .

HARREBIEZ A T SetObjective() , I TEHAFER. WA C++ ANTEREARZERF, X
e PERR X R EW . X B = ASEGE R ELE R AR,

HToR, BATERTEA B Z A2, fAEE—FE, Rt B RAIEAEROCER ) . ORI a2
fu3%E AddConstr() Fl AddConstrs() £ A Y £ F@ 2R 20 .

// Add new constraints using linear expression

/7

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

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

/7

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

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

model.AddConstr (expr >= 1.2, "ri");
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F—NYIRA R LR B, PR etk Ul 1 R R AR AT LG BAT A 7 U B

B AN YIRA RN il S A KA RA SR ARG Rl AddTerm () #0728 & AR Y 2240
07 ORGSR A M AR e AR A R AR T B UGB AT

BEESHHIETE

FESRMRIZ 1, 38 n] LA SetDblParam() 4577 YA B AR 1) SRR s 1k

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

B, JHH SetDblParam() (% COPT_DBLPARAM_TIMELIMIT £:3{H, (15 RKMEISTERZH
17 10 #PI5 R .

At )8

Bl Ik, WATE G TR, BTk, TDAKAE AR,

// Solwve problem
model.Solve();

XA, MBCEGCRME, IHENMET TR, MRS, S ErEE.

THEAE S

TEMEBOREZ 5, w] PAIE A AR AN [ A S (R SE BN [ B H 9

// 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 AREY T, FeAT AR JE (. COPT_INTATTR_HASLPSOL A 274 M T LP %
Hofif; FEATZE BB HE(E COPT_DBLINFO_VALUE 78X AR S8R 2E iR il w4
COPT DBLATTR_ LPOBJVAL 845 H 7 i K e At .

RTBR, 25 E ., ZPRINEMAIEA, i§2F C API 5P A ET 5 12
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B AbE!

MECRG CH+ RO ATRGEMEN C++ H B R REAABNLS . FI T, BRI AL try
BeHL, HPE AL ORI AR 2P catch HUli#iIf 2o .

catch (CoptException e)

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

}

catch (...)

{
cout << "Unknown exception occurs!";

}

6.2.2 GiikliElr

AREEFHORAIGIT, RATE AR R e i, AP 2lgmidtait. BIRiESE g
4% T B 4% $COPT_HOME/examples/cpp o iX {49435 T Windows P& ) Visual Studio T
H e, B Linux/Mac & N Makefile S0,

Windows Visual Studio JjiH

Windows *F-& FHYJ Visual Studio 3 H SC{4:{ T $COPT_HOME/examples/cpp/vsprojects . {IREFEE
2447 Visual Studio 2017 s H S A, BHX AN H SC22JF 8l Visual Studio SRk4iiFfizgT,

B, it FHO TR E0K RS C++ 21 copt_cpp.dll , PAK—L8AH KK S0 copt .,
coptcpp.h and coptcpp.idl.h . XEESLSAFERH T M C++ 3h85JE copt_cpp.dll SHRREL. O .
MBI E . 2, AT HEER, SRS C++ 2 et TEN S 2R E AR L
B T BEA, T $COPT_HOME/include/coptcpp_inc .

fAf AR yE, TG EARGI T R —FE4E L ST coptepp_peh.h H iR BIES A copt_cpp.dll B4
LRAECAMRAE T, AT AR AT P A,

FrnlFREER M2 Windows REE N ZECKERS C++ ShESEM GCC ikt A . atdvl,
RARH GCC X M1, Ay A AAT SO F T BEAN BEIE T 1A . X228 GCC Ml Windows SDK A
. BRILZ A, Windows REET Clang il Intel Ziigds, Fl Eidry MSVC Zgikds—4, HRAT DA R4
XA

Makefile HiH

¥ Linux fl Mac V-5, EATFEFRELT Makefile SCHJ5 68 P 4aid izt C++ . REHPCE
TEFTE B2 TIF A T A gee Ml make o 4 C++ Bil 15l Bapg U R JEE & F E A 23 2 T
{9 C++ il 7309 $COPT_HOME/examples/cpp , SRJGHATATS 'make' .

AL, GRiRE TR T A2 EOR g ) C++ 2h5 0, 43 5l)2 Linux “F4 ) libcopt_cpp.so , Mac -
5 N libcopt_cpp.dylib , A5 %AU$Ek 0 $COPT_HOME/include/coptcpp_inc/coptcpp_pch.h
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5, MR EIER R TAROR MR 2t (BB TSR AR ), FFRCE T ARk, T
PMERS RGN IEFPITIXA C++ Bl 1. 2RI TS5 2 50

6.3 C+# #1011

AR FE I A ] B 7S B R AR O T AZ EOK s ) O 20 o RIEORUL, ASBIEZR Q0 i €1 i PR A
SERERL, USRI, SRR . SR JEORAR S A AT B R 22 PR AL TE N

TR LA PR A XA B
KA
122 + 18y + 2.1z
2R
1.5z + 1.2y +1.82 <2.6
0.8z + 0.6y +0.92 > 1.2 (6.3)

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

R A SRS C 4 v B BEHIR AR R 1 P ) — 1.

6.3.1 BT
A BORIERR ) C# 3% 1RIBS A Bk s AR AT

1% 6.3: 1p_exl.cs

/*
* This file 1s part of the Cardinal Optimizer, all rights reserved.
*/

using Copt;

using System;

// The problem to solve:

/7

// Mazimize:

// 1.2z + 1.8y + 2.1z

/7’

// Subject to:

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

//  uwhere:

/7 0.1 <=z <=0.6

(FIgkse)
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(8 b))
/7’ 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
V4
// obj: 1.2z + 1.8y + 2.1z
//
//  wvar:
/7 0.1 <=z <= 0.6
// 0.2 <=y <=1.5
/7 0.3 <=z <= 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 new constraints using linear expression
/7
// r0: 1.5z + 1.2y + 1.82<=2.6
//  rl: 0.8z + 0.6y +0.9z> 1.2
//
model.AddConstr(1.5 * x + 1.2 x y + 1.8 x z <= 2.6, "r0");
Expr expr = new Expr(x, 0.8);
expr.AddTerm(y, 0.6);
expr += 0.9 * z;
model.AddConstr(expr >= 1.2, "ri");
// Set parameters
model.SetDblParam(Copt.DblParam.TimeLimit, 10);
// Solve problem
model.Solve();
// Output solution
if (model.GetIntAttr(Copt.IntAttr.LpStatus) == Copt.Status.0OPTIMAL)
{
(T IUaREE)
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Console.WriteLine("\nFound optimal solution:");
VarArray vars = model.GetVars();
for (int i = 0; i < vars.Size(); i++)
{
Var var = vars.GetVar(i);
Console.WriteLine(" {0} = {1}", var.GetName(),
var.Get (Copt.DblInfo.Value));
}
Console.WriteLine("0bj = {0}", model.GetDblAttr(Copt.DblAttr.LpObjVal));
}
Console.WriteLine("\nDone");
}
catch (CoptException e)
{
Console.WriteLine("Error Code = {0}", e.GetCode());
Console.WriteLine(e.Message);
}
}
}

R ARFATRET LU 2 TR R 5 A A

5IH COPT iy C# %

RIS SR, B5ET I COPT [y C# fin425[h] Copt .

using Copt;

G R AF IR BIRIE B

XTALRE M EOR S C# ORI N HTET, KL RIS — R ER IR . MORMBERETH 4,
Pl AR — A e 2, Ei?ﬂﬂ/‘ﬁ@%ﬁﬁ T —ANSE R SR R DA S A K B, HeanZ
BB

USRI PR BRI AT, P BT AFER] — M AL 224 ) LA K UOR R, T ATELR] — K1
%%E@J@%Aﬁ?&fé*ﬁ@o

Envr env = new Envr();

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

EIRACHEXT C# SRIEFEILBIML, HAIE TN “Ip_ex1” HBRXTR.

amAs

R, BANTEURES BRI Z 2R . ZRCRIFEHR IS AddVar() F1 AddVars() 7£ M 19 2 Fhig
R IAS R . R RARMAATE, ERAE R .
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// Add wariables

/7

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

//  wvar:

/7 0.1 <=z <= 0.6

// 0.2 <=y <=1.5

/7 0.3 <=z <= 2.8

/7

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

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

IR AddVar() BIZE—RIZE —ASE 2R B N AN LR B2 H0E R H iR Eh e
2B (X HEE N 0, FKATEAE SetObjective() ELIEIR(H ) SBIUNSEZIARNEA, #ITHrg 74
EIRBE R ESIEN . e SR

R T IENAFEF TR, ZECKESIT AddVar() WAFRESHILFER. WSE C# AP1 3%
FM S C# ek .

H bRk A2 T SetObjective() , HHiH TizBATEZE . Fh C# RFEREARZER, XHE
BT RMEFIA A R EM . X B A SECE IR E A H bR i KAk .

) IESP N

TR, BAOVERAER B Z A0, FZER—H, AR ERRREAER R . ECR AR
4% AddConstr() F1 AddConstrs() 1ENZ FRRRF LI .

// Add nmew constraints using linear ezpression

/7

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

// 7i: 0.8z + 0.6y + 0.9z > 1.2

/7

model.AddConstr(1.5 * x + 1.2 x 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, "ri1");

B ANYPRI R LR R, POy ek ol i A AR IS AT R L BGs FAT A 7 U B

5 AR A N i S A R A RA A G, RS P AddTerm() B8 IIAE AR 2 4L
7 ORI AL R A R AR RS AR AR IR G T B L BB 3 AT
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BEESHAIETE

TESRRRI U2 1, JE 7] DA SetDblParam() 45 77 YA B B B SHCHI w1k .

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

XH A SetDblParam() #i% & Copt.DblParam.TimeLimit Z5({H, A RMBESERZIIT 10 #)5
FHEIR .

At )8

Bl Il RATE Gy TR BTk, ATDAKAE R

// Solve problem
model.Solve();

R—HZJ5, MBCAEYORME, HENMRE TER, RIS, RIUHSFEIEE.

UTHIERE S

TEMBBORIEZ )G, T PAE S AR AN [ 04 R PEE R SE B R B H Y

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

Console.WriteLine("\nDone");

EARACH T, FATE AR IEE Copt.IntAttr. LpStatus DUAIWOKAFZ AR RIL; FArmAsE
(¥ J@E(H Copt.DblInfo.Value SRAFFFX AL RIE; ARG A MBI JEM(E Copt.DblAttr.LpObjVal
AT H AR B iR A

KT, AR, ARIBIEATIRE, HEE C# AP Z2HFPRNET CO# T X .
B RE

MRCR IR C# SO EEEN C# A ST LR . Bl 7, BRI ALE try B
B, AL SRR RIS B catch HUfighHt 2R,
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Console.WriteLine("Error Code = {0}", e.GetCode());
Console.WriteLine(e.Message);
}
}
}

6.3.2 GiikliBlr

AREEATERET, I EATE COPT L, HHEH PEgmititzsit. RRIESEZRER
T2 $COPT_HOME/examples/csharp o XA A4ALTE T FIFH) csharp A5, PAK dotnet core
2.0 19 H S

XABIT AT ATE Windows, Linux #l Mac P& N EEGFIFIET. HAFEIEMATG LT H0F4L%
dotnet core 2.0 o FX4HRAYN FAIAZE (T HAE THEZFER.

Dotnet core 2.0 HiH

JT dotnet core 2.0 By C# WiH X} example.csproj {iT $COPT_HOME/examples/csharp/
dotnetprojects . F/RBISCIF 1p_exi.cs il FidH S, HAEL % 1T H#EA I $COPT_HOME/
examples/csharp/dotnetprojects , SRJGH#FTf 4 'dotnet run --framework netcoreapp2.0' .
ST {#iH dotnet core 3.0 WA, HP HEEE FREHFPI TS 'dotnet run --framework
netcoreapp3.0' BIR[iE4T.

B, it 7 WO TAZBOR R 1 AT dotnet core 2.0 HYZHZSE copt_dotnet20.d11 . EAY
JESCTAZBORIBER BT C# 28, ICREME T W RIAZECR RS 38 PE, 43512 Windows R
coptcswrap.dll fil copt_cpp.dll , Linux [} libcoptcswrap.so # libcopt_cpp.so , Mac THJ
libcoptcswrap.dylib #il libcopt_cpp.dylib . ZIZSFE copteswrap KA HEAZEUR AT dotnet 2.0
B PERRZECR R A FEAZ DR copt _cpp. BoLPEEIEE LT AZBORIBE I ITAZE, 0 AR A
SRR . NP R LR SRR LRI GENAE T, WS T Rn .

B2, P RBIEMZRE TIZBOR R 2R (BB T a8 EmeR) , IFRCE T AR, T
PMER RFE TN IEERITIA C# BT LRARIA W ESH 25009 .

6.4 Java 11

AR Tk B B R AT (o I AZ ORI AR 00 Java 45 101 a7 SR UL, ASBIE 7R U] 61 S PR AR A
SEREAL NIRRT, SRR . B SRIR S AT SR AR

74 $ERE COPT BREAI



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

20

21

22

23

24

25

26

HECRERE R P FH, BRA 5.0.5

FERARAY A A A AR R :

D IN(
122 +1.8y+ 2.1z
2k
1.5z + 1.2y +182<2.6
0.8z + 0.6y + 0.9z > 1.2 (6.4)
A5
0.1<2<0.6
02<y<15
0.3<2<28
R LA BRSO 4 v BLUE R BHIR AR R B P2 [ — 1.
6.4.1 Bl
AL RORIEER ) Java B LORAE-S 70 A L AR AUS anF
{15 6.4: Lp_ex1.java
/*
* This file is part of the Cardinal Optimizer, all rights reserved.
*/
import copt.*;
// The problem to solve:
//
// Maximize:
// 1.2x+1.8y+ 2.1z
//
// Subject to:
// 1.6x+1.2y+1.8z<=2.6
// 0.8x+ 0.6y +0.9z>1.2
//
// where:
// 0.1 <= x <= 0.6
// 0.2 <=y <=1.5
// 0.3 <=z <= 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
//
(FRIEE)
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(8 b))
// obj: 1.2 x+ 1.8y + 2.1z
//
// var:
// 0.1 <= x <= 0.6
// 0.2 <=y <=1.5
// 0.3 <=z <= 2.8
//
Var x = model.addVar(0.1, 0.6, 1.2, copt.Consts.CONTINUQUS, "x");
Var y = model.addVar(0.2, 1.5, 1.8, copt.Consts.CONTINUOUS, "y");
Var z = model.addVar(0.3, 2.8, 2.1, copt.Consts.CONTINUQUS, "z");
// Add new constraints using linear expression
!/
// r0: 1.6 x + 1.2y + 1.8z <=2.6
// rl: 0.8 x + 0.6y +0.92z> 1.2
//
Expr e0 = new Expr(x, 1.5);
e0.addTerm(y, 1.2);
e0.addTerm(z, 1.8);
model.addConstr(e0, copt.Consts.LESS_EQUAL, 2.6, "r0");
Expr el = new Expr(x, 0.8);
el.addTerm(y, 0.6);
el.addTerm(z, 0.9);
model.addConstr(el, copt.Consts.GREATER_EQUAL, 1.2, "ri");
// Set parameters and attributes
model.setDblParam(copt.DblParam.TimeLimit, 10);
model.setObjSense(copt.Consts.MAXIMIZE) ;
// Solve problem
model.solve();
// Output solution
if (model.getIntAttr(copt.IntAttr.HasLpSol) != 0) {
System.out.println("\nFound optimal solution:");
VarArray vars = model.getVars();
for (int i = 0; i < vars.size(); i++) {
Var var = vars.getVar(i);
System.out.println(" " + var.getName() + " = "
+ var.get(copt.DblInfo.Value));
}
System.out.println("0Obj = " + model.getDblAttr (copt.DblAttr.LpObjVal));
}
System.out.println("\nDone") ;
} catch (CoptException e) {
(@)
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(Z b))

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

HRARFA RT3 2 BRUFRR A5 A A

S A COPT iy Java K

MEAZECR IS Java 21, FEEETA COPT [ Java K

import copt.*;

G R AFIRBIRIE L

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

R PR EERIE A, P BT DAY ] — A B 22 A () R UK A, ml DAY [l — 3R A
P AL AR K .

Envr env = new Envr();

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

RN Java SRGIATELGIL, HAET 48 “Ip_ex1” HIRAIXFA.

AR, TATFRERB RN Z R . MECRIES IR AL EE addVar() Al addVars() 7ENI 2 Fhigize
KIS B FERPIA R ARMSIAAE, BRI R .

// Add variables

//

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

/7

// wvar:

// 0.1 <= <=0.6

// 0.2 <=y <=1.5

// 0.3 <= z <= 2.8

/7

Var x = model.addVar(0.1, 0.6, 1.2, copt.Consts.CONTINUQUS, "x");
Var y = model.addVar(0.2, 1.5, 1.8, copt.Consts.CONTINUQUS, "y");
Var z = model.addVar(0.3, 2.8, 2.1, copt.Consts.CONTINUQUS, "z");
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AR addVar() B —FIEE —ASEOT BRI R T FALESR 5 =S 00248 ARk B iy &
B BN SEORE IR, G T HIrA 2 B R R EEER . RE—MSR0e LR

N TENA R ER, ZRCREEHELIH T addVar() FAFESHILFER. H2F Java AP1 2%
FMHRAFAT Java 342K
EIESP N

B ok, ATEURTERBLRIFIMEZ A0, AR R, At SR PRI . A2 BOR ffaR 2
ft4uE addConstr() Fl addConstrs() & Y2 FlUR AR RSN o

// Add new constraints using linear expression

/7

//r0: 1.5 ¢+ 1.2y + 1.8 z<=2.6

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

/7

Expr e0 = new Expr(x, 1.5);

e0.addTerm(y, 1.2);

e0.addTerm(z, 1.8);

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

Expr el = new Expr(x, 0.8);

el.addTerm(y, 0.6);

el.addTerm(z, 0.9);

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

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

BEESHHIETE

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

// Set parameters and attributes
model.setDblParam(copt.DblParam.TimeLimit, 10);
model.set0bjSense(copt.Consts.MAXIMIZE) ;

XH, i setDblParam() k& & copt.DblParam.TimeLimit Z4({H, H5KifssfrixZHIT 10 )5
IR A setObjSense() F- ] copt.Consts MAXIMIZE 24§, W& KM H AR KA

Aefet )8

Bl Ik, AT G TR, BTk, WTDAKAE AL,

// Solve problem

model.solve();

RX—HZJE, MBCEPORME, HHENMRT TR, SRS, HOUHsEIEE.
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UTHIEE S

TEMBEBORIEZ )5, AT A AL AS ] 04 R PEE R SE B R B H Y

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

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

LA, AT e JR P copt.IntAttr. HasLpSol RAERGAEM T LP fRiifl: HAi
AR JEMEAE copt.DblInfo. Value SPAFX AL A XI5 A IAEI B IE(E copt. DblAttr.LpObjVal
KA F AR ek B eI -

RTBR, 228, ZPRIEA IR, i§2F Java APL 25 P EAET Jave ¥ 25K .
iz il

IR IRAT Java IR RAC PR Java I SRSV BEALE] . B, BRI AR ALE try
Bl ] AL ORI BRAR B cateh BUiERIF .

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

System.out.println(e.getlMessage());
}

6.4.2 Gk ListT

AREWFRMOIT, FANELWALE COPT 2L, T Pl iFialt. RS HE R
MYSCHEK $COPT_HOME/ examples/java o iXANSCPFIALSE 1671 Java fURS, DAK—NHIASCHE, Wl
PARIR A H81T

AP T H ATEAL R SCHY Java (-5 EasfT. B e EAE MG B2 Java 8 B B ERA

Java BHil-7-40Yi

BAT Java -7 f BRI X2 SETE console B3 terminal £ 1R HE AR PEIRN Java 130
$COPT_HOME/examples/java , KRG fTf4 'sh run.sh' .
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HARRAL, Bl THmiT COPT 1 Java fl copt_java.jar . EAUE L TIHCRIEEGIITA Java
2K REEEME T WA 2R COPT 5, /52 Windows A coptjniwrap.dll fl copt_cpp.
d1ll , Linux T/ libcoptjniwrap.so # libcopt_cpp.so , Mac [ HJ libcoptjniwrap.dylib Fl
libcopt_cpp.dylib . XH, ZIZEE coptjniwrap 2 swig X} JNI #EF7a%E, JkE#E COPT
i) Java {01 COPT [y C++ B copt_cpp. XML ERIEE L TRHCKM A, Bk
JEHEMSEE . A PR R LIRSS EC LR AT, A ATEB T Rn .

—fiokyl, M REIERZH T COPT 2ty (WAL TaSHEMAE) , IFRLE TS,
A PAIE S RATIEAS Java B 1. AN IES % 500 .

6.5 Python 0

6.5.1 L]

Hal, FZECKgERR Python 2 1 3CR¢ Python 2.7, 3.6-3.10 fiftA. {#H Python % HH], 5 H ik
BRI A BOR RS, PR AT S do T 2 FALHCR AR S o AT PAM Anaconda K ATHL 803
Python 155 KA1 NI %%E Python., FAMERE I P4k Anaconda RATHL, A EXF Python #iF
SRS INALF S (FF Windows R85, 1200 il Microsoft Store Z%&f) Python) . #7f# FF
T RATHARS R G0 AT IRA, WA RE %% pip Al setuptools Python T.HAl,

Windows

XIF Windows 248, {BE BRI 2K 4 - Ct\Program Files\copt50, M H 5% # C:\Program
Files\copt50\lib\python , FHFEMITHE I _FHATU T e :

python setup.py install

W&, HIECRMBR LRGSR (—Beh C &), WFEE A GBI BA T T ar 2478 1. il
Python 02 &G IEHZCE , H Yt H £ C:\Program Files\copt50\examples\python , FH{Eay4
78 0 BT R i

python lp_exl.py

ABBER T, MR IR EORIEEHY Python 1.,

EEEHH Python B KAy Python 3.8 fiids, REZLMIE AN "C:\Program Files\Python38",
MITE B AZHOR R L IR "bin" FH ST copt_cpp.dll SCE HIEIAZHCKMFRRH Python 2
2342 "C:\Program Files\Python38\Lib\site-packages\coptpy" DAMFERBNES MRS .,

Linux

XHF Linux R4E, BOEMBCRIES RN /opt/copt50 , WY H X% /opt/copt50/lib/python
HAE A S BT

sudo python setup.py install
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P Anaconda KATHRIH P, #HUT Lk &R0, WF LA Anaconda &4THR Python FJHk
TSR SERE BRI T 35D . R Anaconda Z23E 420 "/opt/anaconda3", WIYEA g FIAT T
R AR HOR Y Python 2171:

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

HL Python 4 M@ W IEM 2%, Al H X% /opt/copt50/examples/python , FAEA1TH
H_ESATIT 4

python 1lp_exl.py

AR R AT, IR B IER 2R A2 EOR g /Y Python %11,

MacOS

R MacOS #45, [ EORMRIS TR /Applications/copts0 , WIBHF 5] /Applica-
tions/copt50/lib/python , F7E LK AT :

sudo python setup.py install

AR, Python 2 M2 IEMZe%E, H Pl H % /Applications/copt50/examples/python , Ff-7E
AT O BT N A

python lp_exl.py

AR RRET, IR B IER 2R AZEOR g Python 11,

6.5.2 rBlfiEbr

A 2 38 3k — A AT B s B AT (5 FAZBCR AR 1) Python 32101, FESRARN M) @A R X AL 6.5
JR
KA
120+ 1.8y + 2.1z
AL
1.5z + 1.2y + 1.82 < 2.6
0.8z 4 0.6y + 0.9z > 1.2 (6.5)

0.1<x<0.6
02<y<1.5
03<2<2.8

A2 ROR R Python #2 LIRS 204 BB USRI L LR 6.5
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4% 6.5: 1p_ex1.py

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

wmn

The problem to solwe:

Mazimize:

1.2z + 1.8y + 2.1 2

Subject to:
1.5z + 1.2y + 1.8 2<=2.6
0.8z + 0.6y +0.92>1.2

where:
0.1 <=z <=20.6
0.2 <=y <= 1.5
0.3 <=z <=2.8

mwmn

from coptpy import *

# Create COPT enviromment

env = Envr()

# Create COPT model

model = env.createModel("lp_exl")

Add wvariables: z, y, 2z

= 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 < ®W

# 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 + 1.8%y + 2.1%z, sense=COPT.MAXIMIZE)

# Set parameter

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

# Solve the model

model.solve()

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

allvars = model.getVars()

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

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

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

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

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

model .write("1lp_exl.par")

FET ORI T LR AR 7320 BRUHAESR 3 5 0 A B2, R4 R Python $52 18R SR &5 Python
API 5% 59 &

S A Python 0

(A2 ROR R Python #2H, T2 58 A Python #2 1%,

from coptpy import *

GUEIREE

XTFALRORMML S5, A RCRAEGRZERE o QIR -

# Create COPT environment

env = Envr()

G

QUSRS 5, PRI, B R AR A . AR

# Create COPT model

model = env.createModel("lp_ex1")
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OUEAR R FR VR N 2SR H AR R B P R R AR BSR4 Bl AR R AU E
THRMATREE, HEREAME.

# Add variables: ©, 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")

E)IESP N

WA RSN G , A T A B TR %A

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

B H s e

ASoE A RMAR G, 2P E R H AR R AL

# Set objective function

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

AT AR AR R R EOR AR S R, AR (R FR 1 10 6.

# Set parameter

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

R

VAR T R AR

# Solve the model

model.solve()

ST R

RIGZERUG, BERRBRDRIIRE, RS NRE) TR, WE— PR E bRk 8. A7 AR
{E M HELREAEE
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# 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))

S

AT A 24 BISR AR AR GR A AR ERY MPS BRSO, DAR A S A5 R SCIE . BRI R B SO
(CTieuiiiE 2 /9 Sl

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

model .write("1lp_ex1l.par")

6.5.3 IpfEscEk
T+ A

XFE&%eE T COPT python B F, WERMFHBN B RA, BIEHZ BT coptpy, ARG
PO . IHCAR ) COPT python £ 7] PAM Python [ site-package 1T H % coptpy H3kE.

COPT [t APT JERGRIUERT B AME, 782 LR g Re i QR L SR ) 42 v] Be vl g e i . — 8ok
i, EZANLR TS COPT #5:i2 Enve 0 PARY. (FJ2, B ARZILRAA Bk s anLE
HORATRIESR . 280K, WA LA I S ] — AR i (R TRR i R — A
HEAT; FESAb—AEREE, AT RAF R, RIS TEAE M EE T interrupt O BT SS 0UAT,
FEE 558 T

Python {5 JLii)3

Python BRINMFHLETCFRY, Wat@& U6, @8 k)5 FEHR I AR RF A REARTR. flan, A RdE 2
{'fruits': ['apple', 'orange'l, 'veggies': ['carrot', 'pea'l} ,{HREHHIE { veggies':

['carrot', 'pea'l], 'fruits': ['apple', 'orange'l}.
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M Python 3.6 JF4fi, Python FHLENERSLIAL AR 1. #5512 Python 3.7 JZPAKS , PREFT B
NEAHER.

LR 4 RS 05K . AT Python 3.7 SUMSHINCAH) COPT python . G140, il
HORE P 24 Python 2.7 Hizf7:

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

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

W4, B E AR Tl fE2 {R(hello,1), R(hello,0), R(world,1), R(world,0), R(hello,
2), R(world,2)} .

K[ feflilll quicksum fll psdquicksum

COPT pythyon 3¢5 H A MAY AL ME. ZUCRI E Rb e XA R EB, Bl
quicksum() RAVHFARARX G X FLIEMFERRNX, HBA] psdquicksum() A A EF AR
o AATERILAL T B HRA, R S 2 B et R LR 2

6.6 AMPL N

AMPL 2 —FEFEAR R Z2 e S RBCCEEOE S, SR Ml SRRy, a1+
B EdRE D S5 R, BET 2R EAR R PR, PRI dEAGE ] AMPLY? o ST OB P
AMPL A5 i A2 ECK g, FROTEEHL T AMPL $:11 coptampl SKfi# TH, HREISCRKMLNE
BRI AN, RO P R 2SR [ AR A RO . Bk, T AT R Oy =
coptampl AR AR :

coptampl stub -AMPL

H stub.nl 2 AMPL % X .nl #5308 AR R /R S0, FTPAE R 74 'ampl -obstub' B 'ampl
-ogstub' A, MEUKMRSEG, coptampl Y455 AE] AMPL % X1 .sol #3X[1) stub.sol 3C{f
H, T AMPL ()R S0RMES 55800, Bk AMPL Bshsesl, MenidfadanT:

ampl: option solver coptampl;

ampl: solve;

6.6.1 W]

M AE AMPL BB ] coptampl ZHi, FFEIEMZH SHCE AMPL FAZEOKER:, THH S5 40
FT A HCRAR S o BV P SCINA R AR RS T A A DA PR T IERAIC & AMPL FIAZEOR A -

Windows

XFF Windows RG¢, MG EAFRMLH coptampl. exe FIZNSHEEA copt. 1L Freeil SCIF H AN
B EHE RGEFASE PATH W, G (00T 24 SRR B R R A2 T
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TEATATET A AL fir A I 24 B B R A & _EIR 20K

coptampl -v

AVBCEIEAA, R 2R R
AMPL/x-COPT Optimizer [5.0.1] (windows-x86), driver(20220526), MP(20220526)

VAR, WA AL

Linux

X Linux 248, F PR 2Rk #E TR coptampl B SO H RO NI AE & $PATH 1, 58754
$ZPE 1ibcopt.so FIFEM ARSI 234548 5 $LD_LIBRARY_PATH .

Fefohith, 7 Limue Lo AR A a0 24 BT B B AT A iR 20K

coptampl -v

FE IR, REHE b 2R R E B
AMPL/x-COPT Optimizer [5.0.1] (linux-x86), driver(20220526), MP(20220526)

Fram WK, S AR S

MacOS

XFF MacOS BERSE, WP FHEERRE T A coptampl FI7ERY SO H RSN RIS & $PATH 1, ff
NSEERE Libcopt.dylib AT/ERYEEAZYS N 2315548 $DYLD_LIBRARY_PATH H,

[FIFEHL, 75 MacOS i iy AR iR G S 42 21 Bl 8 R A A A Hid ik :

coptampl -v

FrRE IR, WPRE SR 2R M E R
AMPL/x-COPT Optimizer [5.0.1] (macos-x86), driver(20220526), MP(20220526)

AR, A A R i

6.6.2 RfESE LRI

coptampl fiZfi T~ﬂ51€ﬁ$7‘%§&ﬁﬁﬁﬂ FE & SCRAR TR . PR AT E copt_options MBEAS RIk
HAE AMPL it option 4Kk coptampl WSKESEL, H A AEE T ik A A H Hi KRBT
CE2iE

coptampl -=

XHF YRR A coptampl SRAFTH, SCRFASRBSEHE N 4 6.1
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% 6.1: coptampl KESEL

L€ SRE

barhomogeneous | &7 7K H XS
bariterlimit PN 53 TR A AR il

barthreads PN YA ) AR

basis SE A P AR
bestbound SE IR MR AL T R RS B
conflictanalysis A E AT
crossoverthreads | crossover {# AR FEEK

cutlevel TR A BCSR

divingheurlevel diving J& & AL R

dualize Fe 1 R SR AR X AR 2
dualperturb Fe R VPN H bR R B T80
dualprice T 8 X B AT YER) Pricing 534
dualtol XHBR AT AR 22

feastol A, SRBUER AT A 2E
heurlevel Ja R AR

iisfind M TTEAAITEALY TIS Hik [ 45
iismethod FEEVIE IS W

inttol R REBURA 2

logging e aRKRHE

logfile H 75 3

exportfile SRR S

lpmethod SRR R 10 R P B
matrixtol R R %

mipstart B A FH R RO 3] 4 i
miptasks MIP SR fg 5521
nodecutrounds T FAT AR T YRR
nodelimit RO SRR R

objno H R £ 75

count e R A SR S B E
stub fif 5 R SO 2

presolve TSR gy B

relgap BRI ) e oA 78 22

absgap BRI F LA v 45 22
return_mipgap e 1R ] BRSO i D % A R 2 2
rootcutlevel R R A B F TH 1) i E
rootcutrounds FRT A R I Rk
roundingheurlevel | rounding & & 2 A AR 558
scaling ST K AR R R R AB I R IO e ) R AR
simplexthreads MBS BT P I 2R R

S0S Z51H5 ' .sosno' I '.ref' 54K

T oIdREE
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RO61-ZEW

s0s2 S RFAR M A BE R R ] SOS2 2y RoR
strongbranching | strong branching f{5% i

submipheurlevel | 37 MIP )5 & B LR

threads V1) S AR ol FH 1) 2 A5

timelimit ABETR SR i e ) 1) R i

treecutlevel PR R ) iR B

wantsol AR sl U

W% COPT #40% & EWER{AZHITER UL .

AMPL P fi i} JE S8 i B A5 RS B S A S, HF A Sse Bl — 22y R IIRE, U1 SOS 23Ry SZHF .
FIH, coptampl SZHFAYEZMHEIL 4 6.2 :

7% 6.2: coptampl J5%%

g g

absmipgap | BRI B o 4o i 75 2=

bestbound | BEHCHLRI SR AREE R I e Uf 1) T 3¢
iis FEAf AL B BRI TIS RS

nsol 4 o v AR B

ref F5E SOS 2yt AR B A
relmipgap | BRI S AN A 2

S0S Tifi# AMPL 2E i) SOS sk 2k
S0Sno FeE SOS #yrfieAl

sosref 176k AMPL A SOS 23 s AL E
sstatus A7t SRR SR AR e 1 LR S5 R

KT ATHE AMPL thIFE SOS 2Ry iR5I Y e IigE, W AMPL EIMEBTEE: Q7 AMPL i
SOS #yif .

SRIFSEING , coptampl fEJf i R APIRESF B LR [{E. @i Fidar & BmiR BE

ampl: display solve_result_num;

WERARAG RN G R BCE KA AR, coptampl KHKHE £ 6.3 iz E={H4 AMPL, QFFiR:

% 6.3: coptampl i [Al{H

B | &Y

0 LR

200 RAROR W] AT

300 PR T

301 AT ol To 7t
600 Mk
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6.6.3 i st

AT EAER] “Diet 8 A AMPL B . %M H 248 2145 YR HEBE AT
RARFEFEIEFFICRETR, I AMPL 55 .

fBE CARPZE R B B E (i S 4 6.4 FiR:

* 6.4: B

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

BAEY) L RAIE SRR &R R R E s B IR SRR 4 6.5 Fox:

% 6.5: WYESRICRAIN

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

RN
pod

il
>

IR F AR R AR 2 20 7 5T B E SRR R EER, Bosd
b, MR RN A 6.6 Bk

X

Rk
Z cost; - buy;
jeJ
sk (6.6)
n_min; < Zamti,j “buy; <n_maz; Vi€l

jeJ

fomin; <buy; < f_max; VjeJ

%)) AMPL £i%Y diet.mod I, fL4Y 6.6 :
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1Y 6.6: diet.mod

# The code ts adopted from:

#

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

# with some modification by developer of the Cardinal Optimizer

set NUTR;
set FOOD;

param cost {FOOD} > 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] <= n_max[i];

KAGFTREEHE diet.dat I (LAY 6.7 :

1Y 6.7: diet.dat

# The data ts adopted from:

#

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

# with some modification by developer of the Cardinal Optimizer

data;
set NUTR := A B1 B2 C ;
set FOOD := BEEF CHK FISH HAM MCH MTL SPG TUR ;
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

(FoTaREE)
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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

¢ 700 10000

B1 700 10000

B2 700 10000 ;

param amt (tr):
A C B1 B2 :=
BEEF 60 20 10 15
CHK 8 0 20 20
FISH 8 10 15 10
HAM 40 40 35 10
MCH 15 35 15 15
MTL 70 30 15 15
SPG 25 50 25 15
TUR 60 20 15 10 ;

it AMPL i} coptampl #EATORAE, WIEPEA AMPL S H FUH EHI A T ik a4

ampl: model diet.mod;

ampl: data diet.dat;

ampl: option solver coptampl;

ampl: option copt_options 'logging 1';

ampl: solve;

coptampl PRERAFSEIN, FHAERHE4 R E H S R ERREER

x-COPT 5.0.1: optimal solution; objective 88.2

1 simplex iteratioms

SATATAI, coptampl 4K T MG, SEUCAEA 88.2 ARG, YA DAME—

LGRS

A BRI P A A R

ampl: display Buy;

%E‘:‘%J Hjﬂﬂ—l:,flihu\:
Buy [*] :=
BEEF 0
CHK 0
FISH 0
HAM 0
(T
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(£ L350
MCH 46.6667
MIL O
SPG 0
TUR 0

MM, KLY 46.667 ERALK Y MCH i, fE3%/b, S 88.2 1 Hf.

6.7 Pyomo 1

Pyomo J2 5T Python SEiE FHITHIUAHEEIES , Bkt r FEIIH XTI, HEpir2 o
NG T AR AR SR I R, JE6HRE ) il AR ETE (1) Pyomo? THEEZAEE. AENH
TAMATAE Pyomo BRI (i AZKOK ks -

6.7.1 RAEHLW]
1£ Pyomo ¥ T I AL BOR MRARUEA TR AR BT, 1 P 5 SRR 2038 S L E Pyomo FIAZHCR S - Pyomo

H I3 # Python 2.7 1 3.6-3.10 fli4~, A PAM Anaconda &F7f 8{ Python By &47l FE&H:
LA Python, FAMERH 4% Anaconda BATH, FEAEX! Python B3 J 5 A Lr- 507 (.

1] conda &%

AR ZSE T Anaconda K ATHR Python #) M Pl E B conda T.H-%%% Pyomo, 7£ Windows
B A TEH Linux fl MacOS _F 4t #AT Rk ar A BT

conda install -c conda-forge pyomo

Pyomo WA\ — LR k5 =75 Python 4 RHAALHI KINGE, L 4inh & U724

conda install -c conda-forge pyomo.extras

M pip 2%

AP LSRR pip TR%%E Pyomo, fE Windows [ay$47E(# Linux 1 MacOS 2 44,
ka4 Rin]:

pip install pyomo

WS PR 2% Pyomo s RE B E] TARAT AL, ATDAZE R A1) 2% Pyomo PATREZAEE . KT 28
SECEAZBOR M, TP AR SORY P e T S ORI B B T R IR
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6.7.2  fEHIpI

FNTRFELLRAFAMPL 320 A 7] 7 1) T PR B TR A GHAE Pyomo Hid IAZKOKR g i T
PEAsR . QSR AR T ARE TR Pyomo EBEN], WIPAZHE Pyomo Ty 30k #4724

G

Pyomo FBH2 {7 W5 20 H SR 25 P S B HEA T IS, ARER 05/ 2 G A G BRI

A7 2

) Pyomo X bk [ @A T 8L 5 SR AR Y5 AURD pydiet_abstract.py WIF, HM Y 6.8 :

1% 6.8: 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.FOO0D, 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[il])

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

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.FOO0D:
expr = expr + model.amt[i, j] * model.Buyl[j]

[@i3)
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return (model.n_min[i], expr, model.n_max[i])

model.Diet = Constraint (model.NUTR, rule=Diet_rule)

VBRSO pydiet _abstract.dat I L 6.9 :

fLiY 6.9: pydiet_abstract.dat

# The data is adopted from:

#

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

#
# with so

data;

set NUTR :

set FOOD

param:
BEEF
CHK
FISH
HAM
MCH
MTL
SPG
TUR

param:

Bl
B2

param amt

BEEF
CHK
FISH
HAM
MCH
MTL
SPG
TUR

me modification by developer of the Cardinal Optimizer

A B1 B2 C ;

:= BEEF CHK FISH HAM MCH MTL SPG TUR ;

cost f_min f_max :

n_min n_max :=

700 10000
700 10000
700 10000
700 10000 ;
(tr):
A Cc B1
60 20 10
0 20
10 15
40 40 35
15 35 15
70 30 15
25 50 25
60 20 15

3.19 0 100
2.59 0 100
2.29 0 100
2.89 0 100
1.89 0 100
1.99 0 100
1.99 0 100
2.49 0 100 ;

B2 :

15
20
10
10
15
15
15

10

>

il3AE Windows a9 478# Linux Ml Mac 92 i P AR i ar - BT SCBAE Pyomo HHEIAZE0K
SR PNG

6.7 Pyomo QO
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pyomo solve --solver=coptampl pydiet_abstract.py pydiet_abstract.dat

R, Pyomo TEBf#E i A F R :

0.00] Setting up Pyomo environment

0.00] Applying Pyomo preprocessing actions
0.00] Creating model

0.01] Applying solver

L T s T e I e B |

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

KRTEUG, Pyomo FFRAFL R HEI AT results.yml H1:

# = Solver Results =
# __________________________________________________________
# Problem Information

# —_— _— —_— —_— —_—
Problem:

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

Sense: unknown

# - —— o
# Solver Information
S
Solver:

- Status: ok

Message: COPT-AMPL\x3a optimal solution; objective 88.2, iterations 1
Termination condition: optimal

Id: O

Error rc: O

Time: 0.03171110153198242

Solution:

- number of solutions: 1

(FoaED)
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number of solutions displayed: 1
- Gap: Nome
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

IIMTEERAN, IZBOR AR HRE] T B AU RLI R 88.2 AL, BLI Y 24 2L 2 46.67 AR E Y MCH.

HA o

B T IR AR B AT A, Pyomo I8 SCRFR QAR X, AR/ 26 T H QAR L3k )8
AT KA -

i [} Pyomo FEHEDKARAYIECIY pydiet_concrete.py I, L% 6.10:

1% 6.10: pydiet_concrete.py

# The code ts adopted from:

#

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

# with some modification by developer of the Cardinal Optimizer

from __future__ import print_function, division

import pyomo.environ as pyo

import pyomo.opt as pyopt

from copt_pyomo import *

# Nutrition set

NUTR = ["A" s ngn s ngq" s "BQ"]

# Food set

FUOD = [IIBEEFII . I|CHK|I s IIFISH” , IIHAMII s |IMCHI| , I|MTLII , n SPGH s |ITURI|]

# 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, "Bi": 10, "B2": 15},
"CHK": {"A": 8, "C": O, "B1": 20, "B2": 20},

6.7 Pyomo 0O 97
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(Ze L)
"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, "Bi": 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=F00D)
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.F00D, default=0)
model.f_max = pyo.Param(model.F0OD, default=100)
model.n_min = pyo.Param(model.NUTR, default=700)
model.n_max = pyo.Param(model.NUTR, default=10000)
def Buy_bounds(model, i):
return (model.f _min[i], model.f_max[i])
model.buy = pyo.Var(model.FOOD, bounds=Buy_bounds)
def Objective_rule(model):
return pyo.sum_product (model.cost, model.buy)
model.totalcost = pyo.Objective(rule=0Objective_rule, sense=pyo.minimize)
def Diet_rule(model, j):
expr = 0
for i in model.FO0OD:
expr = expr + model.amt[i, j] * model.buy[i]
return (model.n_min[j], expr, model.n_max[j])
model.Diet = pyo.Constraint(model.NUTR, rule=Diet_rule)
# Reduced costs of wariables
model.rc = pyo.Suffix(direction=pyo.Suffix.IMPORT)
# Activities and duals of constraints
model.slack = pyo.Suffix(direction=pyo.Suffix.IMPORT)
(@)
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model.dual = pyo.Suffix(direction=pyo.Suffix.IMPORT)

# Use 'copt_direct' solver to solve the problem

solver = pyopt.SolverFactory('copt_direct')

# Use 'copt_persistent' solver to solve the problem
# solver = pyopt.SolverFactory('copt_persistent')

# solver.set_instance(model)

results = solver.solve(model, tee=True)

# Check result

print("")

if results.solver.status == pyopt.SolverStatus.ok and \
results.solver.termination_condition == pyopt.TerminationCondition.optimal:

print("Optimal solution found")

else:

print("Something unexpected happened: ", str(results.solver))
pI‘il’lt ( " ||)
print("Optimal objective value:")
print(" totalcost: " format (pyo.value(model.totalcost)))
print ( n u)

print("Variables solution:")
for i in FOOD:
print(" Dbuyl 1 = (rc: )" . format (i, \
pyo.value(model.buy[il), \
model.rc[model.buy[i]]))

print("")
print("Constraint solution:")
for i in NUTR:
print(" diet[ ] = (dual: )" .format(i, \
model.slack[model.Diet[i]], \
model.dual [model.Diet[i]]))

AEHRIR AR "Direct" fl "Persistent" 3 117y iAok %07 AKBIAZ BCR #4119 Pyomo 1
3¢ copt_pyomo.py, SCEF T4 "1ib/pyomo" 3 . f FH%IE {75 ZKF copt_pyomo.py
S HI B R R Pyomo BERRHE H T, HEIEMZESE TN Python RAKIAZECK f#s Python
B

IRJ5, TE Windows [#fir 4 78# Linux Fl MacOS fy £ b kAT R ik s 2247 5K g -

python pydiet_concrete.py

SRIGSEIUG, B AR A

6.7 Pyomo 0O 99




HBCRERER P F, BRA 5.0.5

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

GEREIR, BECRMEAHRE T iR UML) 88.2 DNEA(E, BRI R4 3L2Y 46.67 AR Er) MCH.

6.8 PulLP §0

PuLP 23T Python Siis 5 M FFIRIEAL BBET 52 TR R MR HET T A OR A . A7
YR T ATAE PuLP o A ROR
6.8.1 “LZAEHLW]

1£ PuLP Ffl IR ECR s it k2wl PR B IR 2% SHCE PulP FIZECKkifds. PulP HAl
X HF Python 2.7 } 22 J5H) Python R4, P RIPAM Anaconda %17 83 Python 5 k17 T #k
I 4% Python, FRATHEREH F4é3% Anaconda KATHR, FAEX) Python -8 F S A G5 7 #.

i1 conda &%

A LSE T Anaconda &4TH Python [ & il conda T.HZ%% PuLP, £ Windows ¥
B AFTELE Linux fl MacOS b4 P HtT T iR dr B A] -

conda install -c conda-forge pulp

M pip &%

APl PAE PR pip THZ% PulP, fE Windows Har47E(# Linux Al MacOS )% i 4
Fr ka4 R

pip install pulp

6.8.2 [l PuLP #n

R PulP 5 0 SEBUCHEAEAZ ORISR 2 A A Python SC{F copt_pulp.py o 7EZHEH
FCEAFAZROR ST . T R SR 1 SO e H AU TR H R, - A%
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from copt_pulp import *

£ PuLP BSRERREL solve Hr, 5 (AL BOR MR 2EA TSR A -

prob.solve(COPT_DLL())

i

prob.solve (COPT_CMD())

6.8.3 JLhigsrad

RRORIgAR T PulP £ 0320t 7 ay AT RS SRR s I =, 5 4T

i AT X

PulP £z (i 4790 07 2B B TR ok il i 22 Bl 247 LR copt_cmd #H173KME, %77
KR PulP A s AU B ) MPS #& S0, 456G A P A SEE, a2 AmS . KR
WG, GRS IR AR, T LA AH Y A 28 55 4% 5] PuLP.
AT 7 A 6 Th g4 24 Python 3% COPT_CMD, Ffl VAT YEA E 2 (W 4 IF 358 B S R ok i R
H A 2424t T AT S8

e keepFiles

PRI il 2 PR B A B I SO BRIMEL R O, BIANER B IS SCA

e mip
LIBT3 SRR AP RO AL . BRIAECA True, BISCRERBREEIL .
e msg

I G R GIERAH T HEEE . BIAMEN True, HHTHIHERFE.
« mip_start

I 2 15 BRIV R AR . BIMESH False, BRI AR .
« logfile

IR E KA H . BROMESY None, RIRAE RS H .
« params

ZIEIA key=value X EMASEL. WM EE S BTER H AR ILSE
IRV DIEM
PuLP % LS B 5 B A S BOR A FAsh S A TR AR, 1207 AR PullP 2R 1

R B R AR B 1 s O BB MBI HOR s, S P R A SR, TR oK
fpoE U, IR T O R ECRCR AR, (AR YA B ZY RO 12 ] PulP.,
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AR A 7 S 24 3 Bt ok Python 2% COPT_DLL, FH F Al 76 G 2 i 5o 4 et isk - S s ol K Aol 7
SRR W EV e &

o mip
IR ] JR 15 SRR AR BRI AL . BONESY True, RISCRER AR .
. msg
I R AR T E H G5 B BOAEN True, BHTEIHEMFE.
 mip_start
I i 2 75 BRIV IR IR B . BOMEH False, BRI HIWIIAMRE B
o logfile
RIEIE K g H G BRUIAMES None, BN MOKARS: H & .
« params
BHEIAPA key=value EABEMASL. W AR S FER H RIS L.
BEAh, IEERAE T AT RITIE:
e setParam(self, name, val)
WEMMKFSEL.
+ getParam(self, name)
RIPACK B S HL.
e getAttr(self, name)
PRI ALY R AR B -
o write(self, filename)

fyih MPS/LP A% RIS E . COPT Zibfilks S0t GER3CE . BEARSCPE . RIS Z AL
BCE S

6.9 CVXPY E:n

CVXPY Jg&—FHET Python B = B ILAk i) SUdE T, & aiF PR A R gy Uk
ResRfgR &, oy B H S AENH T WME CVXPY drff FIAZEOK RS .

6.9.1 “Z3EHLW]

1E CVXPY il IR BOCR s e TR R 2 1, I P T BEAEM 226 STCE CVXPY FZECR i . CVXPY
H B3 ¥ Python 3.6 &2 J51) Python 4~ F A PAM Anaconda &A1 88 Python 5 %41l
B Python. FRAMEREH 4% Anaconda KATHL, RAEXS Python 38 SN ACEF 5575
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fiH conda %

FRATHEIFZ LS T Anaconda KATHR Python B FH# B B conda T HZ3: CVXPY, 7 Windows
HIar A T Linux Fl MacOS _F 2 T R ik a4 B v]:

conda install -c conda-forge cvxpy

[EH pip %%

AP B bR e pip THZAE CVXPY, £ Windows [y 47 Linux F1 MacOS fy £ i
AT R ka4 RIA]:

pip install cvxpy

6.9.2 [it¥ CVXPY #:11

FECK i) CVXPY 5 S TERZBOR i ds 223 17 89 Python SUF copt_cvxpy.py ., HHH
FBOR R Python £ 1. {BE M 79 Python A 3.7, WIFFESE 2% Python 3.7 XM AAZE0K
fiftas Python $10, ZRIFIATEIL Python 427 . FE228 SHLEAAZBORAE G . P AR ER%8 13
PERAED H A TAE H S, - A%E

from copt_cvxpy import *

1E CVXPY HIKFREL solve Hr, $57E M AZROR e b A7 K

prob.solve(solver=COPT())

6.9.3 IEEsren
MHCRARAR CVXPY 5 0 SCRRIBERMEMRI AL (LP) « IRABEIR S (MIP) . Y] A
(QP) M _PrifEilFE (SOCP), #WMmMSHA:
« verbose
CVXPY 24, &2 2nitginsRkig i, BN False, HIRERKAEHE.
« params

ZIETILA key=value WX EMASE. WM EF /-4 BIER H AR SEL.
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BAK a3 0E TE TR B AR C 15 APT PERA. ARTRMHE copt.h HE YR
HLOREL BRG BRSO

T

COPT AMFRBAH & — M@ MR, iy, ZRZERaE. 5 —Fhd kAR
AR, TN APT eRBuR (i, HE. E%.

7.1.1 fEfEdin

TEARFRIEAT S, TRERR R A i/ IME— S H AR R . it FATFLHE T PR IL AL T5 ) w4k
o COPT_MINIMIZE

s/ MEH AR

o COPT_MAXIMIZE
AL H AR R L
BEEC AR, A& BEhiE . eAh, RTLATEA] COPT_SetObjSense Fahi EALIMTs il

7.1.2 JoaaRt
1t COPT H, FATEH—MRKRAY SRR To FA RSO . X4~ F T DAL COPT_DBLPARAM_INFBOUND £
RO E. M SHAEOAME, PAR Bt

« COPT_INFINITY

RETEL T ERIECAE (1e30)

7.1.3 AKEY

15 COPT i, AT o3 — MR HY B IB AR E R TEOL. BIAN, WIIRMRSCIE (mst) WA Iy AL
BRI, XA, PAREERGE:
« COPT_UNDEFINED

R E L (1240)
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7.1.4 ZygiRkml

R COPT TR YA AR E LA, (BT . FATERF BN R Aok E AR,
TEMASUR AT PG IRE, AMER AL (sense) SKE L— DR, H LAY :
+ COPT_LESS_EQUAL
B g(z) < b LR
+ COPT_GREATER_EQUAL
JEAN g(z) = b HIZIR
+ COPT_EQUAL
AN g(x) = b HIZR
BEAh, A PR AR A 2R 2
+ COPT_FREE
Teih AR FER K
+ COPT_RANGE
IR ERAF, Bl < g(z) < u K2R

%% COPT_LoadProb R SCHY, PATf#ANT()]] COPT_RANGE i S [RIIA R
IR

7.1.5 AEYO

AR R R RS

i
|l
S
Z*
K
i
=
o
e
e
W
i

« COPT_CONTINUOUS
HELEAR B

« COPT_BINARY
kA

« COPT_INTEGER

YU

7.1.6 SOS Zygim

SOS 4% (Special Ordered Set) f&—2RFR A REUERRFRLA A . BT, COPT LEWiFh SOS 24
W, —J& SOS1 A, HRMARPHEN —HERELG M EREEAESME, )& SOS2 Ak, %
KA ) — AR 2 2 AW E R IEERE, HEEAESEME &7 2R 8. SOS 2y
AR B A AT B A By . AR R R

« COPT_SOS_TYPE1

SOS1 Zy3R
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 COPT_SOS_TYPE2

SOS2 Zjif

7.1.7 Indicator ZJ3¥

Indicator U@ —RPEXRAW, B3R y E4 Indicator 48R, ARIEASE v YL
o E AR oTe < b BE M. Indicator R i—Zh=t:

y=f—=alr<b (7.1)
Hep, fe{0,1} o Hy=fuf, LUEAREL. Yy # [, LELRAMEL. LMLy i
<. >l = =R
7.1.8 2R

THrEAOR R IR,

« COPT_CONE_QUAD

B Bk .
AN
He, o f—HAR, v BRI,
e COPT_CONE_RQUAD
el — B o
B
2uz > alx (7.3)

Horr, o 42 R, y Ml 2 NERAR R,

7.1.9 “KH#bs

BrRdeth: HAReRgdh, COPT & STRF—CH A ™ — Uk H ARk 4L
MRS
2T Qr + Tz (7.4)

Hor, o —dAR, Q A WHARREFH —RIN, ¢ R HARR BT AL
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7.1.10 IREZE
PRAFIRI B2y 4, COPT b SCRe— Mt — R4 .
AN
2TQr+¢Tx<b (7.5)

Hr, o —dACR, Q A KAHRY KL, ¢ RN, b o K LA A b 20

7.1.11  API g%zl
2—A APT R E0H T S8 M B, B2k Bl RERGR [ . 33X AME R, RFX R EE 2 A5 L
BRI, PAKCRHAT R .
] BERY BRHOR [BIMEAT -
e COPT_RETCODE_OK
W R .
o COPT_RETCODE_MEMORY
W R NAF LRI
e COPT_RETCODE_FILE
TR U RS R
e COPT_RETCODE_INVALID
TR R .
e COPT_RETCODE_LICENSE

RN RO X FPEOL T, 3 COPT_GetLicenseMsg PAZKEUA
PRI

« COPT_RETCODE_INTERNAL
TR AR

« COPT_RETCODE_THREAD
RN SRR R

« COPT_RETCODE_SERVER
PR R SS # i .

« COPT_RETCODE_NONCONVEX

PR SRR,
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7.1.12 HRE
XA n AR m AL, EFENEOTRE, m DR SEEAM m AR AT
I n+m MERT .

YO AR, BRI n MERBEEHARBA L, HTRT S m MERPRE. X
m AT EHUE RS R JEAR R, M5 AMIE n AR ML RAE AR . FRATEIAR SRS, DA
(g, AT DA AE B ERASR R .

COPT w7z S BARAS
« COPT_BASIS_LOWER
EEAS &, BUE TR
COPT_BASIS_BASIC
HAR .
« COPT_BASIS_UPPER
JERAR &, BUE LS.
 COPT_BASIS_SUPERBASIC
EEAR &, (HUEAE ER R
« COPT_BASIS_FIXED

R, EEEEME-RLA (L THAR%E).

7.1.13 LP WA
SRIGLM R J5, HARRARES T DA LP WARIRAS . XA R DAL COPT_INTATTR_LPSTATUS
JE BRI
LP (RS T BEHUE A -
e COPT_LPSTATUS_UNSTARTED
LESR RN
e COPT_LPSTATUS_OPTIMAL
B TR
e COPT_LPSTATUS_INFEASIBLE
R TR -
e COPT_LPSTATUS_UNBOUNDED
H AR R AT Ty 1A I 7
e COPT_LPSTATUS_NUMERICAL
SRR B B I R

e COPT_LPSTATUS_TIMEOUT

7.1 109
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I E N IR N N
COPT_LPSTATUS_UNFINISHED

SRABA AL . (BRI TRE I, KA TCIR A A5

7.1.14 MIP yfieirss

SRFFBRIBA 2 5, HARPRZS M MIP (RS . X AME R DA COPT_INTATTR_MIPSTATUS J&
PEFRHL

MIP FfRRAE Y AT REUE A -

COPT_MIPSTATUS_UNSTARTED

) AT i SR i o
COPT_MIPSTATUS_OPTIMAL

B T A
COPT_MIPSTATUS_INFEASIBLE

PSS W IR
COPT_MIPSTATUS_UNBOUNDED

H AR R BAE AL J7 1) A A
COPT_MIPSTATUS_INF_OR_UNB

B TE A ul H AR R B AL Ty T AT I 5t
COPT_MIPSTATUS_NODELIMIT

T e B A 3805 Wi AR RE 58 R i«
COPT_MIPSTATUS_TIMEOUT

T i) B ot 3805 i A B 5 FBUSR i o
COPT_MIPSTATUS_UNFINISHED

KpZIE . (H2HTHIENE, KA ITCES AR,
COPT_MIPSTATUS_INTERRUPTED

AR

7.1.15 HyuaficES 8

X PSRRI 55 AR 00 i, P AT DA G TR 2 1 R BB R T m I BB, H iR it E S

IR

COPT_CLIENT_CLUSTER

AR5 ARy 1P Mtk

COPT_CLIENT_FLOATING

110
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L HAR S5 FRHY 1P Hudik
e COPT_CLIENT_PASSWORD

TR 55 A A o
« COPT_CLIENT_PORT

A TR 55 o 4 £
« COPT_CLIENT_WAITTIME

& S TR o

7.1.16  HAbH

o COPT_BUFFSIZE

St LT AU LN, B 2SR R 7 K FE . T4 COPT_GetBamner .
COPT_GetRetcodeMsg 45 pRELHT{H .

7.2 API E%

APT pR R SORS 2 B DD REHEA T 20 4.
4B APT pREI IR [ EAR 2 HE A, AT RERY BN 5 S 225 1 B i SO

7.2.1  GIHCRAFABIEY
COPT_ CreateEnvConfig

HE 2

int COPT_CreateEnvConfig(copt_env_config **p_config)
filiid

fE—14 COPT &/ imfiLE .

W
Em

p_config

i1 COPT 2 s e B iy th 4 5t

COPT__DeleteEnvConfig

i

int COPT_DeleteEnvConfig(copt_env_config **p_config)
filiid

MR COPT % i fic & -
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b

%

p_config

fi1n) COPT % imc B 4 A 5§t

COPT__SetEnvConfig

e

int COPT_SetEnvConfig(copt_env_config *config, const char *name,

const char *value)

& COPT & il &S50

config

COPT % P & .
name

&I E S
value

& B SR

COPT_CreateEnv

g2

int COPT_CreateEnv(copt_env **p_env)
fitiid
B4~ COPT KL

P XA RG] COPT AYEE — Rt  IX A B R A B, ISR A, )
A PARE—2P B COPT BEAL. WA A M, AT LAY COPT_GetLicenseMsg

KRB Z A5 L, LAMEHH MR -

W
i

p_env

10 COPT RGBT 4 164

COPT__CreateEnvWithPath

e

int COPT_CreateEnvWithPath(const char *1icDir, copt_env **p_env)

112
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Q4> COPT RAFFREE, BASCIFRAR AB R 1icDir $RE ML

P XA e K2 1] COPT AYSE— g I s B A A BRSO, ISR i, )
A PAFE—2B i @ COPT R8Y . QrRAG A R, WA PAYE ] COPT_GetLicenseMsg
KARELAEE,, AR e .

\
i

licDir
BB RS AR
p_env

710 COPT RAFFRIERY S th 1641

COPT__CreateEnvWithConfig

g2

int COPT_CreateEnvWithConfig(copt_env_config *config, copt_env

**p_env)
filiid
Q#—4> COPT RAFFFEE, %P ImACE H 24 config f5E.

XA RBCR M COPT W2 —1FF . XIMRBSmAR M imS 80T
B, MRS, WATPAYE— a0 H COPT M2, qn5tatar 0, J0wT LAY
COPT_GetLicenseMsg HMIKMUH LG E, PATEHH MIATTE -

B
config
L .
p_env

fi1a COPT RAFFRELA 4 154

COPT__DeleteEnv

e

int COPT_DeleteEnv(copt_env **p_env)
filiik
MR COPT SR

W
i

p_env

10 COPT RIFFIEA S AT
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COPT__GetLicenseMsg

i

int COPT_GetLicenseMsg(copt_env *env, char *buff, int buffSize)
filiid

Bl C 5 F KASH AT, DL KA .

TTEVE ]l COPT_CreateEnv J I il iX 1> pRi %K -
B

env

COPT RAFERG.
buf £
HVATRECT A R 20 AL
buffSize

IR RN

COPT_CreateProb

e

int COPT_CreateProb(copt_env *env, copt_prob **p_prob)
filiik

BlE— =Ry COPT i,
B

env
COPT RAFFFE.

p_prob
fi1n) COPT ALk i 455t -

COPT__CreateCopy

%

int COPT_CreateCopy(copt_prob *src_prob, copt_prob **p_dst_prob)
filiik

QA EA COPT BRI DL

PERE: BRSSO B A DL, 5 P17 S0 PR [0 2 Bk e DU ()
B, DRSNS UL OB i COPT_ResetParam %, =R MSHCHE B A
B PR 1 R
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W
i

src_prob
¥ 0L COPT #L.,
p_dst_prob

fermpra)d COPT LR 454t .

COPT_DeleteProb

e

int COPT_DeleteProb(copt_prob **p_prob)

il

I;{;

iz COPT A5,

W
i

p_prob
a1 COPT HAL M A5l

7.2.2 fgREHE SR
COPT__LoadProb

g 2

int COPT_LoadProb(copt_prob #*prob, int nCol, int nRow, int
i0bjSense, 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)

filiik
Wt A%, mEk—4> COPT 7,

Sh
prob
COPT ##i%y,
nCol
AR (RBUERESEL) -
nRow

2R (RBORFEFTED -

7.2 APl FH#
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i0bjSense
AL . T BERYEUEA COPT_MAXIMIZE &f COPT_MINIMIZE ,
dObjConst
H A BRI AR
obj
AR B H bR eR B KL
colMatBeg, colMatCnt, colMatIdx Ml colMatElem

PASI i A f i o SCRBOERE . BATTHE Sl Soh Rt 17— s
Airr s Bl = % .

M colMatCnt & NULL , ] colMatBeg F2%i45 nCol+l JuZ, HiSMIZE
i FIFF AR L 14855 A H colMatBeg[il Fll colMatBegli+1] & .

WARFEHBE T colMatCnt , WIFEMIZE 1 FHYTFAE ML (k35520 3 1
colMatBeg[i] fil colMatBegl[i] + colMatCnt[i] F X.

colType

AR,

URASR A AR, A 1728 RS HE A it
colLower and colUpper

3 NS S UL

WERASEHE T F collower , NIAFARIFZ 0.

WA BB colUpper | MIASRARTC Ll
rowSense

ZyRARR,

HSEH RSSO, T COPT F S 29 iR AL

R ARHEL rowSense X5, AB4 rowBound Al rowUppe £# 4%
W ENIA . X RIS

TRALAL T rowSense NI rowBound Fil rowUppe &4 4fi RHS 1 range .
EMWAE IR, rowUpper $U4H{XAEA COPT_RANGE 243k 7 (i £ I )
HAESCR, A58

5 rowBound[i] - fabs(rowUpper[i])
A rowBound[i]
rowBound
2R T Al RHS.
rowUpper

R _F A B range
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colNames and rowNames
BRI T FTARER L.
oAb 2
SIEZiA7f# (compressed column storage, CCS) 443, J&— Bl WA it i s A 42
AR BT ] AR S ORAEAEX AN 4 51 3 ATH7m Bl o
1.1 1.2

A= 22 23 (7.6)
3.3 34

// XAEF colMatBeg

colMatBeg[5] ={ O, 1, 3, 5, 6};
colMatIdx[6] =4{ o0, O, 1, 1, 2, 2%
colMatElem([6] = {1.1, 1.2, 2.2, 2.3, 3.3, 3.4};

// FEJH % colMatBeg F1 colMatCnt
//B% (6 WARARE N R

colMatBeg[4]l =4{ 0, 1, 5, 7}
colMatCnt[4] =4 1, 2, 2, 1};
colMatIdx[6] =9{ o, o, 1, 1, 2, x, %, 2};
colMatElem[6] = {1.1, 1.2, 2.2, 2.3, 3.3, *, *, 3.4};

COPT__AddCol

s

int COPT_AddCol(copt_prob *prob, double dColObj, int nColMatCnt,
const int *colMatIdx, const double *colMatElem, char cColType,
double dColLower, double dColUpper, const char *colName)

filid

dm—A2e s (31).,

W
i

prob
COPT ##i%,
dCol10bj
A5 B H bR R BCR AL
nColMatCnt
WA R BGE R P R B R R -
colMatIdx
W R BOE R P AR B ITC RN THR S .

colMatElem
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A B b ) JE R TR A BUE
cColType
AR RERA
dColLower and dColUpper
AR FR I
colName

AR T . ATAEA NULL

COPT__AddPSDCol

L

int COPT_AddPSDCol (copt_prob *prob, int colDim, const char *name)

filiik
Bm—A-E A

%

il

prob
COPT fiiz,
colDim
I E A R YR
name

BN E AL T4 7. ATRAfE A NULL .

COPT__AddRow

L

int COPT_AddRow(copt_prob *prob, int nRowMatCnt, const int
*rowMatIdx, const double *rowMatElem, char cRowSense, double

dRowBound, double dRowUpper, const char *rowName)

=
=

M=% (7).

W
e

prob
COPT #i#,
nRowMatCnt

BAT R BOE T AR U R R
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rowMatIdx
BAT BB P AR B ICR NS T
rowMatElem
BAT R BOHE R P R AR T R EUE
cRowSense
ZIFRA,
WESHF RIS, T COPT Bradifi Ay,
WA cRowSense /& 0, M| dRowBound Fl dRowUpper £x i UMLK 1T
B IR BATHER I 7 AT 7 3
fH cRowSense A & X &, N dRowBound #1 dRowUpper x4

RHS #ll range . 7EMHENL T, dRowUpper {NFEZ)H A COPT_RANGE 2571
B A HE] . HAESH), ETRAR5h

T 5L dRowBound - dRowUpper
5t dRowBound
dRowBound
ZYRAY T A RHS.
dRowUpper
ZPR M) LA range .
rowName

R4 T A PAEA NULL

COPT__AddCols

e

int COPT_AddCols(copt_prob *prob, int nAddCol, const double *colObj,
const int *colMatBeg, const int *colMatCnt, const int *colMatIdx,
const double *colMatElem, const char *colType, const double

xcolLower, const double *colUpper, char const *const *colNames)

=2
5

7RI nAddCol AMEHRE (F1).

S
prob
COPT ##%,
nAddCol

st As A (REGERESELD .
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colObj
BAE R B ARREUR AL
colMatBeg, colMatCnt, colMatIdx fil colMatElem

DA FE i At bs SR BB B . A KO B G Atk U AR, 55
I, COPT_LoadProb ¢ HAbfz K. .

colType
P REAL, AR AL AL, MFTA AL R R LA i
colLower il colUpper
B R R
WERAFEHE T F collower |, NIAFALKFZ 0.
WRAEYE LS colUpper | WIS RARTC iAS
colNames

BB R AT ATPAE A NULL .

COPT__AddPSDCols

e 2

int COPT_AddPSDCols(copt_prob *prob, int nAddCol, const int*

colDims, char const *const *names)

filiid

AN nAddCol 2 sEAR

prob

COPT #%,
nAddCol

B E 2R R
colDims

BTSN R A R YR
names

A E A A . ATPAfE A NULL .

COPT__AddRows

g2

120 $tE CAPI &2FH



HECRERE R P FH, BRA 5.0.5

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, const

double *rowUpper, char const *const *rowNames)

=
5

75hN nAddRow MR (47).

W
R

prob
COPT #:#,
nAddRow
S A8 (RECERATED .

rowMatBeg, rowMatCnt, rowMatIdx 1 rowMatElem

PAFT IR g PR S AR RO M o A M A R 14 s 4 At A oy LA
B, #Z L COPT_LoadProb [ JLAbf5 L.

rowSense
BRI,
WSHE RTINSO, T COPT Frd R Zdieal.

R ARHEE rowSense X4, AB4 rowBound Fll rowUpper £x#¥ 4%
W BN X RIEA RN & LR 5.

TR FRML T rowSense M| rowBound Al rowUpper £x#% 244 RHS #1 range
o TEME LT, rowUpper 34 {XAE# COPT_RANGE Zai SRl iz <> FH 5]
HAEICR), ERF 518

TH rowBound[i] - fabs(rowUpper[i])
¥ rowBound[i]

rowBound
WA T el RHS,
rowUpper
FrEpRy e range .
rowNames

WLTRI 5. ATPAEA NULL

COPT__AddSOSs

e
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int COPT_AddSOSs(copt_prob *prob, int nAddS0S, const int *sosType,

const int *sosMatBeg, const int *sosMatCnt, const int *sosMatIdx,

const double *sosMatWt)

=

70N nAddS0S 4~ SOS ZyHi, # sosMatWt >4 NULL , ] COPT #& N3 E 34 .

R ARIALE SOS 2R, NI RO Bz

W
R

prob

COPT #5i%d,
nAddsS0S

ETRINE SOS 2y N
sosType

SOS ZRAyRA,

sosMatBeg, sosMatCnt, sosMatIdx Ml sosMatWt

PAFT A7 it KR SOS 2 i B2 o A7 M AR 1) J s 4 77 fi s X

(R 7R B, S W, COPT_LoadProb (1] Hiflfs &

sosMatWt

SOS 45 i A RYALE . ATPAZN NULL

COPT__AddCones

e

int COPT_AddCones(copt_prob *prob, int nAddCone, const int

*coneType, const int *coneBeg, const int *coneCnt, const int

*coneldx)

£
[

7Sl nAddCone > M HEZA R,

=)

Licd

W

prob
COPT i,
nAddCone
BN B ELR A%
coneType
T HEARAY R,

coneBeg, coneCnt, coneldx
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PAMT A itk P i B HE LR BB o A AR AR ) P 4 -t A% 5
MR ARR B, 72 L COPT_LoadProb /) JLAlfEEL.

COPT__AddQConstr

i

int COPT_AddQConstr (copt_prob *prob, int nRowMatCnt, const int
*rowMatIdx, const int *rowMatElem, int n(MatCnt, const int *qMatRow,
const int *qMatCol, const double *qMatElem, char cRowSense, double

dRowBound, const char *name)

=2
I;;

BI—A KA.
R HEIOGCRBR N IR

Bt

prob

COPT #&#l,
nRowMatCnt

TR AR LI .
rowMatIdx

R AF P IER R MIR RS T AR
rowMatElem

TR AR A 2R AL
nQMatCnt

TR AR R EE .
qMatRow

TR AEE R IAAT R AR
gMatCol

TR AR IER RIS R AR
qMatElem

TIRZR AR IR R
cRowSense

TR YA, A EUE 4 COPT_LESS_EQUAL Fl COPT_GREATER_EQUAL
dRowBound

IR AR A S
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name

TIRYIRIN AT . ATLAMEA NULL .

COPT__AddPSDConstr

e

int COPT_AddPSDConstr(copt_prob *prob, int nRowMatCnt, const
int *rowMatIdx, const int *rowMatElem, int nColCnt, const int
*psdColIldx, const int *symMatIdx, char cRowSense, double dRowBound,

double dRowUpper, const char *name)
filiik
AIN— AP LR

S

prob

COPT ##i%,
nRowMatCnt

g AR AR AT B
rowMatIdx

258 AR P AER LM TR BN AR
rowMatElem

AP E =2 S RTTIES 1 8
nColCnt

2 AR PR E T ALE
psdColIdx

S AL LR SRR SN
symMatIdx

R T AR R
cRowSense

E AR AL

E
WSHHETTHCR, T/ COPT B rry Ay,
{115 cRowSense 2 0, I dRowBound Fil dRowUpper 28 4f2ymify I F
R KB FRATHEEER E LART=
I cRowSense 24575 X if4k, NIl dRowBound F dRowUpper 224

RHS Fl1 range . 7EHIEML T, dRowUpper {UFEZH % COPT_RANGE 27
RA ST HAErE, ERARS 51N
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COPT__SetColObj/Type/Lower/Upper/Names
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int COPT_SetCol0bj(copt_prob *prob, int num, const int *list, const
double *obj)
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COPT__ReplaceColObj
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COPT_ SetQuadObj
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7.2.3 B LB
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SDPA {445

COPT__ReadCbf
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COPT__ WriteLp
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COPT__WriteBlob
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int COPT_GetPoolSolution(copt_prob *prob, int iSol, int num, const
int *1list, double *colVal)
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COPT _SetBasis
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COPT__ReadSol
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COPT__GetElem
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COPT__GetSymMat
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p_nDim
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p_nElem
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XFRA AR L RINR G T 5.

elems
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COPT__GetQuadObj

g2

int COPT_GetQuadObj(copt_prob* prob, int* p_nQElem, int* qRow, int*
qCol, double* gElem)

filiik
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COPT #4Y.,
p_nQElem
e AR R I H 9954
qRow
FEZ RIAIAT N r.
qCol
E| == S/ 1R 7] M
qElem

FEZ TIRIARLL

COPT__GetPSDODbj

g 2

int COPT_GetPSDObj(copt_prob *prob, int iCol, int *p_idx)

=
=

ARHCH AR ek B P I i T

W
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prob

COPT i,
iCol

R TR
p_idx

TR R FRA R T AR R

COPT__GetSOSs

e

int COPT_GetSO0Ss(copt_prob *prob, int nSos, const int *list, int

*sosMatBeg, int *sosMatCnt, int *sosMatIdx, double *sosMatElem, int

nElemSize, int *pReqSize)
filiik
BB SOS Ly

—BOoRUE, RSP U R B SOS LR MERIIBURME . oL, R
sosMatBeg, sosMatCnt, sosMatIdx fll sosMatElem {4 A NULL , ifij pReqSize
IR [ 1 nSos Ml List $5ERY SOS AWFEFFIEZITNEL, AEXTHEA KRS
WAL AR A, HFOCR AHZ R EGRIGE E 1) SOS AiEE. #1% AR SOS
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ZHOERER A, MR nElemSize MRIEMARF R L, Hillid pRegSize iR
Inl 5 B fe/ VAR - #7 1ist g NULL , JUR [ H] nSos MTREV SOS £y
AE(SES

W
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prob
COPT #i,
nSos
REAREUY SOS s 4R .
list
R SOS W T hps13K. AIPASH NULL .
sosMatBeg, sosMatCnt, sosMatIdx /] sosMatElem

PAMTHEZE AR UL SOS Akl . A KATEGa A s =) H AR 7= 131
£ I, COPT_LoadProb [ HAbfE KL,

nElemSize
BAARE R BN KE

pReqSize
e ) R AT AL 2 ) JE R R B0 B EH 1465 . WTRASH NULL

COPT_GetCones

e

int COPT_GetCones(copt_prob *prob, int nCone, const int *list, int

xconeBeg, int *coneCnt, int *coneldx, int nElemSize, int *pReqSize)
filiik
FREPUBEI ) — 2 s
kUL, PR B RS P UL R B e I O HE A R R P R . o, R
coneBeg, coneCnt fil coneldx & A NULL , jfii pReqSize 1% [A|#] nCone Fl 1ist F&
FEM I HEA AR IR TN, AR ER TGS U B S B L S BRI A ], O
PR I R BORBUE 2 1) I BE O B . 2515 AR B HE LR P K AN
W3R [8] 7 nElemSize MK EERYAETE 24k, Hf it pReqSize ik [ul 75 B i) e/ M K
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nCone

FEERIUT B HEL AL
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list
FEAREUT) I HEZD R R A58 3. ATPACH NULL .
coneBeg, coneCnt, coneldx

DT FE 4B AR A 2SR I A R AE o AT AT R G A iAs = a AR R,
%2 Il, COPT_LoadProb [1) HAlfZE.

nElemSize
EANEZ R BRI KL
pRegSize
PR FERIYAT A S ) JE T R B B EH /45T . WTRASH NULL .

COPT__GetQConstr

e

int COPT_GetQConstr (copt_prob *prob, int qConstrIdx, int *gMatRow,
int *gMatCol, double *qMatElem, int nQElemSize, int *p(QReqSize, int
*rowMatIdx, double *rowMatElem, char *cRowSense, double *dRowBound,

int nElemSize, int *pReqSize)
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Hidid pQRegSize IRl FFE AR/ IMIEH KL s 5 1 AR RMETI R 500m] & K A
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gMatElem
TR AER R IR L.
nQElemSize

EARIEE R A B K.

pQRegSize
TR RER U R oA B ) AR kI S8 5 R $T . ATRACH NULL .
rowMatIdx

TR AR LR B A
rowMatElem
TRAR AT LRI R
cRowSense
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dRowBound
TR A S
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pRegSize
6 1) FR AR A — R oA A i AR 38 e ME T R B B I FE EE. LK
NULL .

COPT_GetPSDConstr

g2

int COPT_GetPSDConstr(copt_prob *prob, int psdConstrIdx, int
*psdColIldx, int *symMatIdx, int nColSize, int *pColRegSize,
int *rowMatIdx, double *rowMatElem, double *dRowLower, double

*dRowUpper, int nElemSize, int *pReqSize)
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17 nElemSize MK EERYARF LM AL, Hiliad pReqSize iR 0] 52 ) /M4l
KE.
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psdConstrIdx

25 LR T AR
psdColIdx

S AE R AR
symMatIdx

SRS A
nColSize

1 AT TR K
pColReqSize

PR AR 2 s 2y R TG AR H (9484 ATRAH NULL .
rowMatIdx

S AL E B2 (RS G
rowMatElem

g AP AR TR AL
dRowLower
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dRowUpper

P 2R E RS .
nElemSize

e AAEBLR TR BB K BE .
pReqSize

TR AR 2 & A A i AR R PR R B0 B A 84, ATAA
NULL .

COPT__GetlIndicator

g2

int COPT_GetIndicator(copt_prob *prob, int rowIdx, int *binColIdx,
int *binColVal, int *nRowMatCnt, int *rowMatIdx, double *rowMatElem,

char *cRowSense, double *dRowBound, int nElemSize, int *pReqSize)
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fifiidk
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—HEHIEA Indicator A8 E (5) FIIUHE.
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COPT__GetColldx
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int COPT_GetColIdx(copt_prob *prob, const char *colName, int
*p_1iCol)

filiid
WA (1) B2 FHREOHE COPT N T xR,

prob
COPT .,
colName
Ak (B) AT
p_iCol

fgmAER (1) 78 COPT W FARMTEEL .

COPT__GetPSDColldx

i

int COPT_GetPSDColIdx(copt_prob *prob, const char *psdColName, int
*p_iPSDCol)
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AR AL B 24 T RIUHAE COPT B R A%
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COPT ###,
psdColName

FEA RN T
p_iPSDCol

el EAE BAE COPT B FARIIHGE

COPT__GetRowldx

e

int COPT_GetRowIdx(copt_prob *prob, const char *rowName, int
*p_iRow)
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prob
COPT £,
rowName
AR (17) WAT
p_iRow
AR (F7) 78 COPT Wl FARITEE .

COPT__GetQConstrldx

e
int COPT_GetQConstrIdx(copt_prob *prob, const char *qConstrName, int
*p_iQConstr)

il
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A IR YR 24 FARBUAE COPT NI A%
S
prob
COPT #i%,
qConstrName
KRR T
p_iQConstr

i1 IRAHAE COPT AR IRIfEE .

COPT_GetPSDConstrIdx

g2

int COPT_GetPSDConstrIdx(copt_prob *prob, const char *psdConstrName,
int *p_iPSDConstr)

filiid
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psdConstrName

FEARWAT
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R E AHAE COPT AR Rt

COPT__GetCollInfo

%
int COPT_GetColInfo(copt_prob *prob, const char *infoName, int num,

const int *1ist, double *info)
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WHAS R (F)) WMfEE. #F list S NULL , JUER[EHG num MR (F1) BIEE.

W
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COPT #i%y,
infoName

FRMAT . WERRE S W M HE AR 2.

num

HHUE B RE (51) M.
list

WHUE B (51) B RAR%IFE. ATAK NULL .
info

A [l BRHR 17 B AL

COPT__GetPSDCollnfo

e
int COPT_GetPSDColInfo(copt_prob *prob, const char *infoName, int
iCol, double *info)

=2
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P EERIFEE.
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COPT &z,
infoName
HRMAT . WEER L B THRH A SR E 2
iCol

REUE B2 AR TR,
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info

SARIE AR YISl e

COPT__GetRowlInfo

e

int COPT_GetRowInfo(copt_prob *prob, const char *infoName, int num,

const int *list, double *info)

=
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infoName
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RIUFE R (17) B FAR%IE. AIRASH NULL .
info

AR [ AR 7 B R

COPT__GetQConstrInfo

g2

int COPT_GetQConstrInfo(copt_prob *prob, const char *infoName, int

num, const int *1list, double *info)

filiik
KRB IRARIOfER . #F 1ist 2 NULL , MR num 4> ZRARER
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infoName
HRMAT . WERE S B 7ARE AR E 2.
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REUE B IR AR
list

RBUF B IR AR ARSI . W RAKH NULL .
info

AR [ ARIRR) 5 JE PR A AL

COPT__GetPSDConstrInfo

e

int COPT_GetPSDConstrInfo(copt_prob #*prob, const char *infoName, int

num, const int* list, double *info)
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infoName

FERNAT . WERE S T TR B SR SR8
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REUE B 2R A4
list

REBUE B 2R R ARS 2. FTRACKH NULL .
info

AR EE YIS eI

COPT__GetColType

g2
int COPT_GetColType(copt_prob *prob, int num, const int *1list, char
*type)
filiid
PR (51) 2B, F 1ist O NULL , WR[EE] num V285 (31) f2RAL.
S
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num

Kot
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A (51) WITERSIFR. WPASKH NULL .

type
R AR (51) ryzigidl.

COPT__GetColBasis

2
int COPT_GetColBasis(copt_prob *prob, int num, const int *1list, int

*colBasis)
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I;E
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COPT__GetRowBasis

e

int COPT_GetRowBasis(copt_prob *prob, int num, const int *1list, int

*xrowBasis)
filiik

PR (F7) BOHERRAS . 47 List Jy NULL , JUR[IHT num D2 (F7) BUERIRES.
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2R (1) 4L
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COPT__GetQConstrSense
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int COPT_GetQConstrSense(copt_prob *prob, int num, const int *list,

char *sense)

=
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COPT £,
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COPT__GetQConstrRhs
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int COPT_GetQConstrRhs(copt_prob *prob, int num, const int *list,
double *rhs)
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list
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rhs

3 [ ) IR YR A i

COPT_GetColName
%
int COPT_GetColName(copt_prob *prob, int iCol, char *buff, int
buffSize, int *pReqSize)
itk
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IR RN
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COPT__GetPSDColName

e

int COPT_GetPSDColName (copt_prob *prob, int iPSDCol, char *buff, int
buffSize, int *pReqSize)
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W
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COPT #i%,
iPSDCol
AR B T AR
buff
FACAIRICFAFER R
buffSize
IR RN
pReqSize
TR FERE R AR T d NPT K RE A £ . ATRASH NULL

COPT__GetRowName

e

int COPT_GetRowName(copt_prob *prob, int iRow, char *buff, int
buffSize, int *pReqSize)

filiik
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COPT__GetQConstrName

g2

int COPT_GetQConstrName(copt_prob *prob, int iQConstr, char *buff,
int buffSize, int *pReqSize)

filiik
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COPT_GetPSDConstrName

e

int COPT_GetPSDConstrName (copt_prob *prob, int iPSDConstr, char
xbuff, int buffSize, int *pReqSize)
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2 E LRI AR
buf f
FHPABRERC A R B AL
buffSize
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pReqSize
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7.2.6 BEIRWNSEAETE
COPT_SetIntParam
%

int COPT_SetIntParam(copt_prob *prob, const char *paramName, int

intParam)
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WEREESA
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prob
COPT f##,
paramName
SR A T
intParam

RSB -

COPT__GetIntParam, COPT_ GetIntParamDef/Min/Max

L

int COPT_GetIntParam(copt_prob *prob, const char *paramName, int

*p_intParam)

int COPT_GetIntParamDef (copt_prob *prob, const char *paramName, int

*p_intParam)

int COPT_GetIntParamMin(copt_prob *prob, const char *paramName, int

*p_intParam)

int COPT_GetIntParamMax(copt_prob *prob, const char *paramName, int

*p_intParam)

filid
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COPT 1%,
paramName

BUS T4 T
p_intParam

TR B S HER Fa4T

COPT _SetDblParam

e
int COPT_SetDblParam(copt_prob *prob, const char *paramName, double
dblParam)
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paramName
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dblParam

RS R BUE.

COPT__GetDblParam, COPT__ GetDblParamDef/Min/Max

L

int COPT_GetDblParam(copt_prob *prob, const char *paramName, double
*p_dblParam)

int COPT_GetDblParamDef (copt_prob *prob, const char *paramName,
double *p_dblParam)
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int COPT_GetDblParamMin(copt_prob *prob, const char *paramName,

double *p_dblParam)

int COPT_GetDblParamMax(copt_prob *prob, const char *paramName,
double *p_dblParam)

filiik
PAEDUASBREL, 23 5T DASRHG—A (RURSE) 3 S
ERIER
BRIAE
/M

i K{E

W
Em

prob

COPT i1,
paramName

RSN AT
p_dblParam

TR IF RSB E TR

COPT_ResetParam
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int COPT_ResetParam(copt_prob *prob)
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COPT_GetIntAttr

2
int COPT_GetIntAttr(copt_prob *prob, const char *attrName, int
*p_intAttr)
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int COPT_GetDblAttr (copt_prob *prob, const char *attrName, int
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COPT__WriteParam
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int COPT_WriteParam(copt_prob *prob, const char *parfilename)
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COPT__WriteParamStr

g2

int COPT_WriteParamStr (copt_prob *prob,

*pReqSize)
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COPT__ReadParam
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int COPT_ReadParam(copt_prob *prob, const char *parfilename)
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int COPT_ReadParamStr(copt_prob *prob, const char *strParam)
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strParam
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7.2.7 HEHE
COPT__SetLogFile
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int COPT_SetLogFile(copt_prob *prob, char *logfilename)
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COPT skff H &3t

COPT__SetLogCallback
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int COPT_SetLogCallback(copt_prob *prob, void (*logcb) (char *msg,

void *userdata), void *userdata)
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7.2.8 BEORRIWIG IR RE AL
COPT__AddMipStart
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int COPT_AddMipStart(copt_prob *prob, int num, const int *list,
double *colVal)
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RSB dn i S & (51) N

list
TR IAIIG GG B AE S (B1) ATFARFIR. WRASH NULL .

colVal

Pa A R AL

COPT__ReadMst

W%
int COPT_ReadMst(copt_prob #*prob, const char *mstfilename)
MR RSO P B S S A, AR T e i
B
prob
COPT ##iA,
mstfilename
R HR RS B AR

COPT__WriteMst

e
int COPT_WriteMst(copt_prob *prob, const char *mstfilename)

filiik
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FEREBOR RN BRI AE R B8 A IR IR I B 5 2RI R SCIE A

W
i

prob
COPT &7,
mstfilename

PRI SCPRER AR

7.2.9 AP 1IS i Re
COPT__ComputellS

L

int COPT_ComputeIIS(copt_prob *prob)
filiid

TR FTRALE TIS (Irreducible Inconsistent Subsystem)
B

prob

COPT i,

COPT_ WritellS

LTS

int COPT_WriteIIS(copt_prob #prob, const char *iisfilename)
filiik

ARG 1S BAE 33 .

W
Em

prob
COPT %,
iisfilename

IS FRAS SRR AR

COPT__GetColLowerlIS

e

int COPT_GetColLowerIIS(copt_prob *prob, int num, const int *1list,
int *colLowerIIS)

filiid
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AR TS TIS KA. % list Jy NULL

RS

W
e

prob
COPT ##,

num
A B AN

list
AE I R RRSIZR . FTRASH NULL .

colLowerIIS

A [ A BT LY TS CIRASHAL

COPT__GetColUpperlIS

i

int COPT_GetColUpperIIS(copt_prob *prob,

int *colUpperIIS)

]

i;;

R Ay IS ARAS . #F 1ist iy NULL

R

W
i

prob
COPT #iA.
num
A
list
AR N ARSI, ATLACK NULL .
colUpperIIS

IR AR i R TIS ARASEA .

COPT__GetRowLowerlIS

e

int COPT_GetRowLowerIIS(copt_prob *prob,

int *rowLowerIIS)

filiik

SR 5] B num A8 R R TIS

int num,

D3R 8] B num A4~

int num,

const int *list,

Ag e IR IS

const int *1list,
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R T AT TIS AR %5 1ist Oy NULL , LRI num 2954050 118

RS

W
e

prob
COPT KA,

num
ZIRIINEL

list
LR ARSI . FIPACH NULL .

rowLowerIIS

AR [l AR LAY TIS RESHAL

COPT__GetRowUpperllS

i

int COPT_GetRowUpperIIS(copt_prob *prob, int num, const int *list,

int *rowUpperIIS)

]

i;;

R LA ) TIS ARAS . %5 1ist Oy NULL , LRI num 2950 5 118

R

W
i

prob
COPT #i2,

num
ZIRAEL

list
IR T FRFI. ATPACH NULL .

rowUpperIIS

AR [l AR Y TIS IRASHAL

COPT__GetSOSIIS

e

int COPT_GetSOSIIS(copt_prob *prob, int num, const int *list, int

*s0sIIS)

filiik
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FREL SOS Zysipy 1IS k7. & list 24 NULL , JR[EET num > SOS Zysif IIS

IO

W
e

prob
COPT ##,

num
SOS A4

list
SOS 29y MRg#. ATPAN NULL .

sosIIS

IR [AIF) SOS ZH) IS ARASHEA .

COPT__GetlIndicatorIIS

i

int COPT_GetIndicatorIIS(copt_prob *prob, int num, const int *list,

int *indicatorIIS)

=
=

FRH Indicator Y[ 1IS IRAS. 5 list & NULL , MR [EH] num /> Indicator

SR IS RS

W
R

prob
COPT ##%,
num
Indicator 2544,

list

Indicator ZJRA) FARFZE. FIPASH NULL .

indicatorIIS

1& [ %) Indicator 9B TIS ARZSEA..

7.2.10 wipfbRAshi R SR s
COPT__FeasRelax

e

7.2 APl FH#

179



HBCRERER P F, BRA 5.0.5

int COPT_FeasRelax(copt_prob *prob, double *colLowPen, double
*colUppPen, double *rowBndPen, double *rowUppPen)

filiid
TR AT A AT A TRAE .

prob
COPT #xizd,
colLowPen

AR RGN . #0 NULL, WZORARASASE T 5 #7 colLowPen
HAETT AT COPT_INFINITY, NZ/RAFASIAN Y AL BT 5

colUppPen

Ak FRETI T #O8 NULL, SR ARG & 5L #7 colUppPen
AT AT COPT_INFINITY, NS R AFASIA R AL BT 5

rowBndPen

LRGN TESTA T #78 NULL, WIZORAFASL RIS #7 rowBndPen
HEETIN 1O COPT_INFINITY, WZE/RAHAHIA R LA A1 5

rowUppPen

AR B AWETHE T, SRR FAENA AR, H rowUppPen A
by NULL, MR i BAYFEST HF; #5 rowUppPen FHAETH[H TN
COPT_INFINITY, DIZE/mAKAGtIAH R 2R AY B 5 .

WE: —RIEW T, & rowUppPen 5 NULL HiH],

COPT_ WriteRelax

el

int COPT_WriteRelax(copt_prob *prob, const char *relaxfilename)
il

FE AT B A TS AR I 5 s B SO

W
i

prob
COPT ##i7i,
relaxfilename

AIATACHA AR IR SRR AR o
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7.2.11 HAb APT %L
COPT__GetBanner

e

int COPT_GetBanner (char *buff, int buffSize)
itk
A COPT UK RMBEE A BT 12

W
i

buff
FHPASRICE AT R 54
buffSize

BRI R

COPT__GetRetcodeMsg

%
int COPT_GetRetcodeMsg(int code, char *buff, int buffSize)

il

i;{;

KR COPT iR [nHE M 74T

W
i

code

BRI [
buf £
FAVASRECTAF R i %4l
buffSize

R RN

COPT__Interrupt

i
int COPT_Interrupt(copt_prob *prob)

1]

i;‘;

H b2 BSR AR AR

W
i

prob
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COPT #71,

7.3 fal

7.3.1 BORHRAEE
o COPT_DBLINFO_OBJ &} "Obj"
T RBEE
i (5) WHRREREL.
o COPT_DBLINFO_LB &f "LB"
FRBEE
T (F)) SEEAHR (17) WM.
o COPT_DBLINFO_UB H} "UB"
FRBEE

Ap (91) SEAR (7)) B LA

7.3.2 RIS RAHAE B

« COPT_DBLINFO_VALUE & "Value"
TR
At (9) HIBUE-
COPT_DBLINFO_SLACK & "Slack"
TR
PASBAS REIRE, UG ERARE (activities) . (&M T MMRIBIAL
« COPT_DBLINFO_DUAL & "Dual"
T RAE R
X AL A . OGE H T 2RI
« COPT_DBLINFO_REDCOST & "RedCost"
T REE R

AZ B Reduced costo (GE TN

7.3.3 %ME Farkas FId: o9tk

PEF A .

MM B TC P AT S TS, SRARAS TT LAR [0 Farkas (LA GTL) 2K
FATCHE (WM Z) 1R AUER .
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e COPT_DBLINFO_DUALFARKAS &z "DualFarkas"

AR R

SRR R BTG T AT AR, SRR X Farkas (MO ERGTL) o ERE
"ReqFarkasRay" iX-—Z%, PABALRK A 0] PAIR %) Farkas.

K1 Farkas f/EH AT ARG Az = 0 and | < o < u BYRPEILRI 00 R . 4% M
R TCRIATARRT, B Farkas )5 y W DUEEMEA R RGAFAEM % maxy” Az <
yTb = 0. WHE maxy” Az: AR 6 =yT A, 24 a; < 0 BER 2 =1 805 6, > 0
WS 2 = wi , ATRDAFRRIAR o7 Az BB AT REIUA.

A LER AT 55— Fh M SRR GErh SGIER] : ming” Az > g7b = 0. X F IR S,
AT AR K iR [0 1 Farkas BOGESCH, Bl 9= —y.

TEARR T OL T, SR AR AT B TC VR A RO X 5 Farkas. (94024 26 0] R AR W AT
AT HAE . Ui, FATEH FeasRelax ThRERTF 78 o & 1652 L LRI A /T 471

o COPT_DBLINFO_PRIMALRAY &} "PrimalRay"

PR

SRR I RUTE L, AR FEICHT R (BT 4k ) . i "ReqFarkasRay" X —

SR, VAR BROR AR nT DAIR o] S TCH 2k

Xt T AR R IMEL I 2R )R min Tz, Az = b and = > 0, FICHL R » HHE

PATF&AE: r>0,Ar =0 AR Tr <0,

7.3.4 AT ALRRTRE RIS B

o COPT_DBLINFO_RELAXLB &} "RelaxLB"

T RAEE

Apkk (B) SEAR (7)) AL i
« COPT_DBLINFO_RELAXUB & "RelaxUB"

P RAEE

Apkk (B) SEAR (7)) BRI T Ahi i
« COPT_DBLINFO_RELAXVALUE & "RelaxValue"

FERAEE

AT AR AR AL B (51)) AYIRUE.

7.4.1 MRz ZE

7.4 &%
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Tolerance 41 &I A AR E 22 . ASCRIRII AR

Double 3/l (¥ 1ER 198 1A% 2 XU BEFE L8 NSO THRIME, FRZ N AL

« COPT_DBLPARAM_TIMELIMIT & "TimeLimit"
RISV 21 E
PLAR AR )RR (7).
BRIME 1e20
/DM 0
e KA 1e20
« COPT_INTPARAM_NODELIMIT & "NodeLimit"
R SR A1 R 1
BRIMI -1
e/ -1
i Jofl INT_MAX

e COPT_INTPARAM_BARITERLIMIT &{ "BarIterLimit"

PRI SRARS ) AR BBOSR A o
ERIMH 500
B/ i 0

KA INT_MAX
« COPT_DBLPARAM_MATRIXTOL &} "MatrixTol"
TERESHL
W ATERE R B2
ZRIME 1e-10
/M 0
B RA 1e-7
« COPT_DBLPARAM_FEASTOL &} "FeasTol"
T RS HL
AR APREUER AT IEA 2.
BRIMH 1e-6
/M 1e-9
B KA 1e-4
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o COPT_DBLPARAM_DUALTOL &} "DualTol"

TR SR
XA AT T 22
BRIMHL 1e-6
/M 1e-9

e KA le-4

e COPT_DBLPARAM_INTTOL zf "IntTol"

e < ¢

AR R R 22
BRIME 1e-6

/il 1e-9

KA le-1

o COPT_DBLPARAM_RELGAP &} "RelGap"

FERSEL

BB B B LR 2522
BRI le-4

e/ MiE O

e KAl DBL_MAX

o COPT_DBLPARAM_ABSGAP &} "AbsGap"

7.4.2

o COPT_INTPARAM_PRESOLVE & "Presolve"

FERSHL

BB B B L o 2572«
BRIMHL 1e-6

e/ ME O

I KA DBL_MAX

TR AR

TR AR5 o
BRI -1
g
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-1 HBhEFE.
0: KMo

1: /bt

b
2: 1B
3 ZZ 5%
e COPT_INTPARAM_SCALING uf "Scaling"
Lt e 218
SE R M — T, PR R BRI EH (Scaling)
BRIMI -1
] B fE
-1 A Bk,
0: A%,
1o YRR R B P 4
o COPT_INTPARAM_DUALIZE &} "Dualize"
HHSHL
T A AL T SR X B L
BRIMI -1
LA
-1 Ak,
0: A XA
Le A7 A

o

7.4.3  ZRPEMRIHIE

o COPT_INTPARAM_LPMETHOD & "LpMethod"

SRIBL AR F R 5

BRI -1

A
L XHMBERATEIL.
2: Wi,
3: H$% Crossover,
4 FERRAR (IR 3 AL 1 5 P AR AR -
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« COPT_INTPARAM_DUALPRICE & "DualPrice"
L e 218
VerE XM AITE LR Pricing 554
BRIMIL -1
LI}
-1 A B
0: ] Devex ¥k,
L (I R RE A A
« COPT_INTPARAM_DUALPERTURB & "DualPerturb"
L e 218
e SUVPX S FR AR PR A H AR ek ksl .
BRIMI -1
] B f
-1 A Bl
0: Jotsh.
EIPIWAREL AR Ve i
« COPT_INTPARAM_BARHOMOGENEQUS & "BarHomogeneous"
BESH.
e A FF IR B X
BRIMIL -1
LA
-1: B3l
0: A
L i
« COPT_INTPARAM_BARORDER &, "BarOrder"
LSie 28
P RTE SR FEHE ) S
BRIMI -1
LI}
-1 A B

0: Approximate Minimum Degree (AMD) ¥k,

1: Nested Dissection (ND) &%,
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o COPT_INTPARAM_CROSSOVER E{ "Crossover"
LSie 218
2&E A Crossover,
BRIME -1
nf A
-1: A3l
0: A
L.
e COPT_INTPARAM_REQFARKASRAY B§ "ReqFarkasRay"

PERY I, 2 LR R TE AT AT AR B TC A, RSN Farkas (i mUO0H AR

GHER) BE FICHER (AR .
BRIMIL O
LR

0: At

1: 318

7.4.4 P BLRIHIDE

e COPT_INTPARAM_SDPMETHOD 8y, "SDPMethod"
RS,
SR R ARG S
BRI -1
Al
1 G ERE
0: - R P A
I SEE N A T
2: XHEI T

7.4.5 CREELRIHIE

e COPT_INTPARAM_CUTLEVEL &f "CutLevel"

BB
A EIPTHT Y 5RE
BRI -1
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A
-1: B3k,
0: KM,
Lo ARk
2: 1B
3 ZX M.
« COPT_INTPARAM_ROOTCUTLEVEL &, "RootCutLevel"
LSie 28
R A RGP T ) 358
BRI -1
Nl
10 HEhkRE.
0: KM,

DR

1:

Ik fEp

s
2: IEH,
3 ZZ .
e COPT_INTPARAM_TREECUTLEVEL H} "TreeCutLevel"
BRSH.
PRI A UH P I 5
BRI -1
nf A
-1 HEhEE.
0: XK.
L D E
2: IEH.
3 XXt
o COPT_INTPARAM_ROOTCUTROUNDS E{ "RootCutRounds"
BB SH.
R A G T ) K
BRI -1
2N

I KAl INT_MAX
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« COPT_INTPARAM_NODECUTROUNDS &} "NodeCutRounds"
LSie 28
PR A R I R
BRIME -1
e/l -1
B KAl INT_MAX
« COPT_INTPARAM_HEURLEVEL &} "HeurLevel"
LSie 28
Ja R AR .
BRIME -1
nJ Al
-1 |l
0: .

>

1:

Ik fEp

%
2: 1k
3 X,
e COPT_INTPARAM ROUNDINGHEURLEVEL & "RoundingHeurLevel"
BRSH
Rounding & & X EERIE .
BRI -1
nf A
-1: HhkEE.
0: KM,
L /bR
2: IEH
3 ZX .
e COPT_INTPARAM_DIVINGHEURLEVEL & "DivingHeurLevel"
BHSHL
Diving Jif A AU VAR R .
BRI -1
A

o
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-1 HBhEFE.
0: KM

1: /D

d

4z
2: IEF
3 XX .
o COPT_INTPARAM_SUBMIPHEURLEVEL &f "SubMipHeurLevel"
Lt e 218
T MIP )3 USRI
BRI -1
]
-1 HEhEE.
0: KM,
L D Erb.
2: IEH
3 L.
e COPT_INTPARAM_STRONGBRANCHING zf "StrongBranching"
BUSH.
Strong Branching {5 &,
BRIME -1
Al A
-1 HBhEE.
0: XM,

1: /DR

T

e
2: 1E
3 X,
e COPT_INTPARAM_ CONFLICTANALYSIS &E{ "ConflictAnalysis"
BUSH.
pea el RIS VTN
BRIMA -1
nf A
-1: B3k,
0: Al
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L
o COPT_INTPARAM_MIPSTARTMODE & "MipStartMode"
BB
AL PRI IR ) 5 2K
BRI -1
] A
-1 HBhEE.
0: A AL R LG -
L AU 52 8 BRI AT () B i
2. AUBE AIATERI AR R R e %8, Sl R AR 1 MIP SRb4x).
o COPT_INTPARAM_MIPSTARTNODELIMIT &, "MipStartNodeLimit"
BB
KA SERERRIUGIRIS , SKIBR T MIP #9755 R R -
BRIMI -1
B/ -1

e KA INT_MAX

7.4.6 JHATHSEAIRG

o COPT_INTPARAM_THREADS &f "Threads"
BYSH.
[P0 RS AR B O e K
BRI -1
e/ -1
he kfii 128

o COPT_INTPARAM_BARTHREADS &} "BarThreads"
BYSH.
WA SRR #r(EN-1, WZARL R 24 Threads HUE.
BRI -1
e/ -1
e ko fii 128

e COPT_INTPARAM_SIMPLEXTHREADS &} "SimplexThreads"
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UKL
X FRAETEVA G A e fe gl A EoN-1, MIZAAREh 240 Threads HUE .
BRIMI -1
B/t -1
Bekefii 128
« COPT_INTPARAM_CROSSOVERTHREADS i} "CrossoverThreads"
UKL
Crossover i IZAERL. #7(H -1, MAFEEHZLL Threads PLiE .
BRI -1
B/t -1
Bekfii 128
« COPT_INTPARAM_MIPTASKS & "MipTasks"
UKL
MIP SRARE AT 55 %L
BRI -1
B/t -1
Be kA 256

7.4.7 TIS H5EHIE

e COPT_INTPARAM_IISMETHOD E{ "IISMethod"
HUSHL
T TIS Wik,
BRIAMIL -1
nf A
-1: Bk
0: LR R
L R,

7.4.8 i kAl RHIDG
« COPT_INTPARAM_FEASRELAXMODE & "FeasRelaxMode"

TR ARSI 735
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BN 0
Al
0: S/ MEATBCI e
1 SRR MBS G BB O AT AR
2: F/IMESFERCH .
3¢ WL ML S H R AR LR T HAAT
42 FUMEMACT 7 g (.
VPR MOy b5 0 A AR O T A RS

(Va1

7.4.9 eSS

« COPT_INTPARAM_LOGGING 5} "Logging"

BESH.
KR H &
BRIME 1

nf A
0: ANE/RKRMHE.
L BRsRifH .

e COPT_INTPARAM_LOGTOCONSOLE BY "LogToConsole"
e oK HERER G .
BRI 1
A

0: AE/RKMEHERER G .
1 ook HEEER G .

7.5 &Pk

7.5.1 RALBIRIH S P

« COPT_INTATTR_COLS & "Cols"
AR
Ak (REUEEY)) AR

e COPT_INTATTR_PSDCOLS 1f "PSDCols"
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BEHURE

A RN
COPT_INTATTR_ROWS H} "Rows"

BHURE

A (REOEREAT) M
COPT_INTATTR_ELEMS E{ "Elems"

BERURE -

RPCERERAEZ TR
COPT_INTATTR_QELEMS &} "QElems"

REHURE -

TR HRRECPAER I
COPT_INTATTR_PSDELEMS &} "PSDElems"

BERURE -

H AR R E 2 E TN
COPT_INTATTR_SYMMATS E{ " SymMats"

BERURE -

A SRR K
COPT_INTATTR_BINS H} "Bins"

BERURE -

it E (5) B
COPT_INTATTR_INTS Hf "Ints"

BERURE -

BROER (F)) WL
COPT_INTATTR_SOSS Hf "Soss"

RERURE -

SOS 2R
COPT_INTATTR_CONES EY "Cones"

BERURE -

O HEATR L
COPT_INTATTR_QCONSTRS B} "QConstrs"

BERURE -

TR

7.5
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e COPT_INTATTR_PSDCONSTRS E{ "PSDConstrs"
BEEME.
B E LRI

e COPT_INTATTR_INDICATORS Ef{ "Indicators"
BRI
Indicator Z79 N4k,

e COPT_INTATTR_OBJSENSE =} "ObjSense"
BEBEME.
YAk J5 101 6

e COPT_DBLATTR_OBJCONST ={ "ObjConst"
H AR R E I AR 43

e COPT_INTATTR_HASQOBJ & "HasQObj"
BRI
PR R AL IR I H AR R AL

e COPT_INTATTR_HASPSDOBJ Ef "HasPSDObj"
BEEME.
B H bp e B0 A5 & 2 e T

e COPT_INTATTR_ISMIP Ej "IsMIP"
BRUENE.
AR A RO AR A

7.5.2 RIFERHICIETE

+ COPT_INTATTR_LPSTATUS & "LpStatus"
ZNERIRAPIRAS . IS B A KA SRIR S H B .

« COPT_INTATTR_MIPSTATUS &, "MipStatus"
HBIRIR o TS B RAER RS RO

+ COPT_INTATTR_SIMPLEXITER & "SimplexIter"
FRATTE R IR A QIR
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o COPT_INTATTR_BARRIERITER & "BarrierIter"
BAE .
PRV AV TEZ Y @8
o COPT_INTATTR_NODECNT & "NodeCnt"
BAE
I3 S FHE R I L
+ COPT_INTATTR_POOLSOLS H "PoolSols"
BAE L
it R R
o COPT_INTATTR_HASLPSOL & "HasLpSol"
BAE
15 T DABRAHEZ MR 1 AR
o COPT_INTATTR_HASBASIS &} "HasBasis"
BAE
JEE ] DAL 2t R
o COPT_INTATTR_HASDUALFARKAS H "HasDualFarkas"
BAE
LR BB TC AT ATAR , R AR IR M Farkas (MO0 ER S £L) o
o COPT_INTATTR_HASPRIMALRAY & "HasPrimalRay"
BAE
LRI P RTC I, R AR IS (AR ) -
o COPT_INTATTR_HASMIPSOL H "HasMipSol"
BAE
ST AR
o COPT_INTATTR_IISCOLS E "IISCols"
RAE
AU IS fy A B A EH .
o COPT_INTATTR_IISROWS Ef "IISRows"
HAE
YU TIS 2R I%H .

o COPT_INTATTR_IISSOSS & "IISSOSs"
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K 1IS 19 SOS kA% H .
COPT_INTATTR_IISINDICATORS &Y "IISIndicators"
2H % 1IS 1Y) Indicator ZYRIELH
COPT_INTATTR_HASIIS &f "HasIIS"
e AL 1S,
COPT_INTATTR_HASFEASRELAXSOL if "HasFeasRelaxSol"
S AFAE P AT RS2
COPT_INTATTR_ISMINIIS &f "IsMinIIS"
IR MR IS 27 AR/h.
COPT_DBLATTR_LPOBJVAL &Y "LpObjval"
2R B AR R A
COPT_DBLATTR_BESTOBJ &f "BestObj"
BRI SR AREE R I e 1) B AR SR AL(E
COPT_DBLATTR_BESTBND &}, "BestBnd"
BEHONRI SRR AR N BB N AL
COPT_DBLATTR_BESTGAP &f "BestGap"
FBOIA R LS R AR 28 25
COPT_DBLATTR_FEASRELAXOBJ 5 "FeasRelax(Obj"
AT AR -
COPT_DBLATTR_SOLVINGTIME &} "SolvingTime"
KA T R (FD) .
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BN C++ API 5T}

EACK Bt T C++ APL %, &M TET COPT By C++ WHREF . AE T C++
JTHREE. K. B R,

8.1 Wik

AW C++ SEEF C API BHGARM—FE. 5/ A4 .

8.3 @M

AR C++ BYEAA C APT Bk —FE. WS HEME .

8.4 C++ RALHEER

ARET AR BUAOR RS C++ ORI, J7 M P E DU B R 243 57 T B ARz
IS G SRR Y 36

8.4.1 Envr R

QRIS R BRI AR P AT DS 2 o MR SRARBASETR— A Envr 28008k, I
WA S B —ASRRIASE, A RETE LR B O — N EiH Z AR R,

Envr::Envr()

COPT Envr ZEHIH & K%L
HE L

Envr ()

199



HBCRERER P F, BRA 5.0.5

Envr:Envr()

COPT Envr ZEf{#4 1 s %Y
i

Envr(const char *szLicDir)

W
i

szLicDir: IR MR, WS AL B SO B & ) i e S F

Envr:Envr()

COPT Envr 2[435 RS
HE L

Envr(const EnvrConfig &config)

W
e

config: COPT Envr FlE 2, &R RE .

Envr::Close()

KMNEAR S . Z BIPASHIEAR B R, o 2 B EREESET G ) 4B ) S B A2

e

void Close()

Envr::CreateModel()

B COPT %y,

s

Model CreateModel(const char *szName)
S

szName: H & LB FR.
A

COPT iy,

8.4.2 EnvrConfig

QAR P A AR AR 55 B U B AZ B A SR RS, ] DABEE RS SOk B E COPT YENE F i

O
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EnvrConfig::EnvrConfig()

COPT FAJEcE I i R AL o
L

EnvrConfig()

EnvrConfig::Set()

WCEARER R NEA .
i

void Set(const char *szName, const char *szValue)

W

E:
szName: [t ) X £ A]
szValue: il B NZE.

8.4.3 Model 3

Model ZERAZBMAK MR CHRAERBE, SR T AR BTk

Model::AddCone()

AR Fp I — 28 R/ MR
g2
Cone AddCone (
int dim,
int type,
char *pvtype,

const char *szPrefix)

\
i

dim: HEARAIYESE

type: HEARAYRAL.

pvtype: HEAPR AR BRI,

szPrefix: HEZHR PS4 FRHTE -
B

R
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Model:: AddCone()

AR i — LR
L

Cone AddCone(const ConeBuilder &builder)

W
i

builder: HELYHAE NEs.
B
FTHIHEL R

Model::AddCone()

I B2 i — N HE L A
g2

Cone AddCone(const VarArray &vars, int type)

W
Em

vars: 2 5HEZRIAE R

type: HELHZEAY,
BRI

HTHIHEL R o

Model:: AddConstr()

TS R B i — AR PR AR
L
Constraint AddConstr (
const Expr &expr,
char semnse,
double rhs,

const char *szName)

W
e

expr: HfARFEILA.
sense: ZNEA,

rhs: B R A MIME.
szName: Wi, FrZH 4R,
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B
WL

Model:: AddConstr()

AT rp I — P2 R
i
Constraint AddConstr (
const Expr &lhs,
char sense,
const Expr &rhs,

const char *szName)

W
i

lhs: FLRA LM
sense: ZJRAYIEA,
rhs: FLHRM A MIE.

szName: W&, FHARMKZFK.

B
WL

Model:: AddConstr()

]S B i — AR R AR
i
Constraint AddConstr (
const Expr &expr,
double 1b,
double ub,

const char *szName)

W
i

expr: FHIZHRFIEA .
1b: ZRMR A
ub: ZYWR A EF .

szName: W&, AR ZFK.

BNl
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WA

Model:: AddConstr()

AT P I — 2R P2
e

Constraint AddConstr(const ConstrBuilder &builder, const char

*szName)

builder: HZH AL A

szName: TJ %, BRI FR.
R

EIESL R

Model:: AddConstrs()

T R PR N R A5
e
ConstrArray AddConstrs(
int count,
char *pSense,
double *pRhs,

const char *szPrefix)

W
i

count: FRANAILENIELHEH .

pSense: ZYRRAL, A IEHEZEAL,

pRhs: Fr R A MIfEL.

szPrefix: LRI L IR .
P

BT B ConstrArray 2.

Model:: AddConstrs()

B R LR
e

ConstrArray AddConstrs(
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int count,
double *pLower,
double *pUpper,

const char *szPrefix)

W
i

count: IFMALIELHEH .

pLower: HTZRM T Ht.

pUpper: FAH ) 7.

szPrefix: WM FREIZ .
BRI

LRI ConstrArray 2.

Model:: AddConstrs()

I A28 R I e P2 A
et
ConstrArray AddConstrs(
int count,
double *pLower,
double *pUpper,
const char *szNames,

int len)

W
e

count: SIIAYLIELAELH -
pLower: FZRE A .
pUpper: HTZRIN A

szNames: BRI L FREMIX .

len: HFRZEMIXIYKEE.
BRI
B AR ) ConstrArray 28,

Model:: AddConstrs()

AT P 2 P2
e
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ConstrArray AddConstrs(const ConstrBuilderArray &builders, const

char *szPrefix)

W
e

builders: LML AT .

szPrefix: FARMLFRATH .
R Ml i

BRI ) ConstrArray 2,

Model:: AddConstrs()

AT I 2 P2
i

ConstrArray AddConstrs(

const ConstrBuilderArray &builders,

const char *szNames,

int len)

W
e

builders: LML RS .
szNames: Fr 2R A FREM X
len: ZFRGerh XKL

S (e
LRI ConstrArray 2.

Model:: AddDenseMat ()

IS FR I — AN EOM FRAEL R
Hi
SymMatrix AddDenseMat (
int dim,
double *pVals,

int len)

W
i

dim: FEBEONFRA R YERE .

pVals: ARFICEEAL. HIIKFERAEEIC, BRI BEEE XA R R AL

o
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len: 4H K,
4 (ETf
PR FRAE RS2

Model:: AddDenseMat ()

T 20— O A e
L

SymMatrix AddDenseMat(int dim, double val)

W
i

dim: FEOSFRA R RIGERE o

val: [d—PAREICE, KRBT
B

HORIFRHAFEXT R

Model:: AddDiagMat ()

AR rp I — X A AR
L

SymMatrix AddDiagMat(int dim, double val)

W
e

dim: X ARFERLERE .

val: [d—PAREICE, HRETXAILE.
B

HOR AT R

Model:: AddDiagMat()

IR PRI — X AR
L
SymMatrix AddDiagMat (
int dim,
double *pVals,

int len)

W
e
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dim: Xof F AR R AL

pVals: XURGEEMEARAL, HIRIAFEXHICE

Llen: {HACAHAIKEE.
B
HORT AR AR

Model:: AddDiagMat()

AR rp I — X A A R
g 2
SymMatrix AddDiagMat (
int dim,
double val,

int offset)

W
i

dim: X} AR RERYLERE

val: [il—HEEICHE, HRIEFTXAILE.

offset: HIMS TARMER LT RS &L
B
BRI FERER R

Model:: AddDiagMat ()

T SR 1 o — A0 A L
s
SymMatrix AddDiagMat(
int dim,
double *pVals,
int len,

int offset)

W
i

dim: XA A B 4

pVals: XURGREHEAH, HIORIEFRXTAITE.

len:{ﬁ%ﬁéﬁﬂ@fiﬁgc
offset: FXITAREXS LA P A .
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B
HOR XA

Model:: AddEyeMat()

AR rp I — A B L
i
SymMatrix AddEyeMat(int dim)

%

e

dim: BANARFERGLERE
R
TR X 5

Model:: AddGenConstrIndicator()

A2 R I — AN R R AR — 23R (GenConstr )
e

GenConstr AddGenConstrIndicator(const GenConstrBuilder &builder)

W
e

builder: —fi% K (GenConstr) A jH#s.
R
R R BT — 2R (GenConstr) .,

Model:: AddGenConstrIndicator()

ISR g — AR AUHR R B — R 29 (GenConstr)
s
GenConstr AddGenConstrIndicator(
Var binVar,
int binVal,

const ConstrBuilder &constr)

W
e

binVar: —HEHIHERAE R .
binVal: BREMELYHAN 2 —IEHH R RRE (0 50 1).
constr: LML AR

PAEL
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REFORBH— A (GenConstr) .

Model:: AddGenConstrIndicator()

) P I — AR R AU — 203K (GenConstr) .
e
GenConstr AddGenConstrIndicator(
Var binVar,
int binVal,
const Expr &expr,
char sense,

double rhs)

W
i

binVar: kI35 RE .
binVal: ZEREMELAHOMA EH —HEH R L EE (03 1).
expr: HFHYLMEL R KK,
sense: FTAYL LA RISHL,
rhs: B LPELHA ME.
BRI
RAFERAUA B — A (GenConstr)

Model:: AddOnesMat()

R i — AN AR 0 1 BT S O R
e

SymMatrix AddOnesMat(int dim)

W
e

dim: ZEECREFRAE B 4
PEA L
SRR P X 42

Model:: AddPsdConstr()

IR I — A2 E YR
R

PsdConstraint AddPsdConstr(
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const PsdExpr &expr,
char sense,
double rhs,

const char *szName)

W
i

expr: i E AR ERIEA
sense: A E AR AL,
ms%¥%%%%EWﬁo

szName: F]3%%, HrREARILTR.

B
HEE AR

Model:: AddPsdConstr()

AR P I — A2 E 2R
et
PsdConstraint AddPsdConstr(
const PsdExpr &expr,
double 1b,
double ub,

const char *szName)

W
e

expr: FiffFE AR AA .
1b: E AT R A
ub: ELAR EF

szName: F] %%, HrREAHRBLTR.

R
BEE LR

Model:: AddPsdConstr()

IR I — A2 E YR
g 2

PsdConstraint AddPsdConstr(
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const PsdExpr &lhs,
char sense,
const PsdExpr &rhs,

const char *szName)

W
i

Lhs: SfrfE ARy 22 Mk

sense: A EARAYIA,

rhs: i E 4RI AR

szName: Wi, B LA HK -
B

HEE AR

Model:: AddPsdConstr()

AL i — A2 2 2
%
PsdConstraint AddPsdConstr(const PsdConstrBuilder &builder, const

char *szName)

W
e

builder: H7E LA s .

szName: Wi, B LRI H AR
Rl

g A4

Model::AddPsdVar()

T 20 R T A
g2

PsdVar AddPsdVar(int dim, const char *szName)

W
i

dim: FrpE AR RNYEL .

szName: HiAS B Z K.
B

BrfE A RNR.
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Model:: AddPsdVars()

T RS I — 2 A
s
PsdVarArray AddPsdVars(
int count,
int *pDim,

const char *szPrefix)

W
i

count: 2 E A EAYEH .
pDim: BEHCEAH, (15 T E AR YERE .
szPrefix: JfrfE A BINAFRII o
1B M fi
TN > E AL B A

Model:: AddPsdVars()

AT I — 2 AR
i
PsdVarArray AddPsdVars(
int count,
int *pDim,
const char *szNames,

int len)

count: FrPEAEMEHE .
wnn%ﬁﬁﬁ,@§7¥%§§%%ﬁo

szNames: F72: €48 B4 FAF R ZEMWIX.

len: A4 FAFERZM XK.
BRI
TN IR 2 2 AR Jr A
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Model:: AddQConstr()

AL R i — A IR AR
s
QConstraint AddQConstr(
const QuadExpr &expr,
char sense,
double rhs,

const char *szName)

W

i
expr: i) _IRAHR KK
sense: ZPNEAL,
rhs: HABRAAIIME.
szName: Wi, B “IRAHRAIL K-

EAENLN

B IR R

Model:: AddQConstr()

A2 R i — A IR AR
s
QConstraint AddQConstr(
const QuadExpr &lhs,
char sense,
const QuadExpr &rhs,

const char *szName)

W

it
hs: # AR MRS
sense: LA,
rhes WAL
szName: 5, WAL

B

B LA
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Model:: AddQConstr()

AR R I — A IR
L

QConstraint AddQConstr(const QConstrBuilder &builder, const char

*szName)

W
i

builder: H "KL A BHS .

szName: FJ3E, Hi —IRAHRPILHR.
R

B IRAFRR

Model::AddSos()

[ A 2R g i —A4~ SOS 23 .
it 5L

Sos AddSos(const SosBuilder &builder)

builder: SOS Yok gy .
R
3 SOS ZyHk,

Model::AddSos()

B I —A~ SOS 23,
g2
Sos AddSos(
const VarArray &vars,
const double *pWeights,

int type)

W
i

vars: 5 SOS Ak A G .
pWeights: A[ik, £ SOS AR AS B E.
type: SOS A HZAL,
BRI
Hr SOS 2y,
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Model:: AddSparseMat()

T 20 A X R e
L
SymMatrix AddSparseMat (
int dim,
int nElems,
int *pRows,
int *pCols,

double #*pVals)

W
Em

dim: FE R FRAE R 4R o
nElems: BATFRALE A AERIC L.
pRows: BHEAL, TRAF TAERITMATS .
pCols: UM, PRAF 7 ARE LIS .
pVals: JEZIofHEAd.

BRI
O FRAE X4 o

Model:: AddSymMat()

MR E S FRAE ek, 1B b B — S X R
HE %

SymMatrix AddSymMat(const SymMatExpr &expr)
B

expr: X FRAFEFIBAR L.
P

LERFRAFERT S

Model::GetSymMat()

AREUSZ i 5 R G R R
s

SymMatrix GetSymMat(int idx)

S
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idx: FEERTIME.
B
AEIRHR R AR o

Model::AddVar()

AT rp I — AR B
s
Var AddVar(
double 1b,
double ub,
double obj,
char vtype,

const char *szName)

W
i

1b: B R T AL
ub: HAE R LA
obj: Hr e HARK AU R AL
vtype: HAERIIAL,
szName: FiA BHHIH TR,
BRI

HAE

Model::Add Var()

AR P — AN AL
i
Var AddVar(
double 1b,
double ub,
double obj,
char vtype,
const Column &col,

const char *szName)

W
Em
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1b: FAZ R T 5.
ub: HAERY B

obj: HASRAE H bR R AU R AL

vtype: FASEAYISTL,

col: FIUSINAYAL BAH KRS XF R

szName: A B4 FK.
BRI
Bz

Pﬂﬂﬂ

Model::Add Vars()

T 20 e A
2
VarArray AddVars(
int count,
char vtype,

const char *szPrefix)

W
i

count: VRMNZEBHHH .

vtype: HAZRMIIA,

szPrefix: LB FRHIA .
BRI

A BB VarArray 2,

Model:: AddVars()

IR A
s
VarArray AddVars(
int count,
char vtype,
const char *szNames,

int len)

W
i
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count: FRHNALH I

vtype: HAERMIIAL,

szNames: JFiZE Ry HFREM X

len: HZFRZEMIXAIKIEL.
Rl

BB VarArray 2.

Model::Add Vars()

T 204 2
L
VarArray AddVars(

int count,
double 1b,
double ub,
double obj,
char vtype,

const char *szPrefix)

W
e

count: JNHIAZFEAYECE .

1b: BRI T A

ub: AR R EA.

obj: AL HTE H ARk B LAY R AL

vtype: AL RIZEAL,

szPrefix: AR FRHI o
BRI

WA RN VarArray 2.

Model::AddVars()

TR rh i AR
e

VarArray AddVars(
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int count,
double 1b,
double ub,
double obj,
char vtype,
const char *szNames,

int len)

W
e

count: FNNAEBHIEE
1b: L HI T A
ub: HiAE R R
obj: AL HTE H AR R B R AL
vtype: A RHIIAL,
szNames: A& R FRE X
len: ZFRGEMIXIKE .

BRI
P RMINA VarArray 25,

Model::Add Vars()

T R P T A A
i
VarArray AddVars(

int count,
double *plb,
double *pub,
double *pobj,
char *pvtype,

const char *szPrefix)

W
Em

count: ¥SHNALEHAE .
plb: FIASERY T A, WA=, FHHN 0.

pub: GFASHA LS WA, ERONIE TS 1 XT

pobj: A EAE H AR PR RE, o=, Wy 0.0,

A
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pvtype: FIASFAYRAL, QRN A

szPrefix: FiALHHIA FRHIE -
1R Ml i

FAS R AR VarArray 2.

Model::AddVars()

T2 A
e
VarArray AddVars(
int count,
double *plb,
double *pub,
double *pobj,
char *pvtype,
const char *szNames,

int len)

W
i

count: WA ERIEE .

plb: AT T, WA=, TN 0.

pub: FERR LS, WA, ERCORIETITEEE 1 XT
pobj: FiAL AL HARRECH I R E, R h=E
pvtype: FIASEAYRAL, QRN A

szNames: HA Y H RGN IX .

len: FFRZEMIXIKIL.
B

WAL RN VarArray 2K,

Model::AddVars()

AT N A
e

VarArray AddVars(

AL
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int count,

double *plb,

double *pub,

double *pobj,

char *pvtype,

const ColumnArray &cols,

const char *szPrefix)

W
e

count: FNINARFIECE

plb: FACHA T A, WA=, TR 0.

pub: FASEA LS WA, ERONIETRSTEEE 1R kA

pobj: FASEAE HbreR B P IR L, W has, Wy 0.

pvtype: FARRMIZEAL, QRN ES, WHIESAR &,
cols: FINIEA R ColumnArray 28, HT4gE 614>
szPrefix: L EMAFRAIZ .

BRI
WAL R ) VarArray 2.

Model::Clear()

ORI 53¢ BT A 5 BB DA B ) LA B
g 2

void Clear()

Model::Clone()

TRYE DA
s

Model Clone()
BRI

DL RIChOE

Model::ComputelIS()

TR TR 1IS,
e

BB TR I — A2
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void ComputeIIS()

Model::DelPsdObj()

T BRI F AR e 2 2 7R (PRI ) o

e

void DelPsd0bj()

Model::DelQuadObj()

TR AR RS H A R ) — iR (PRI ) o

g 2

void DelQuadObj ()

Model::FeasRelax()

TR AT TR Al A T AR b o
L

void FeasRelax(
VarArray &vars,
double *pColLowPen,
double *pColUppPen,
ConstrArray &cons,
double *pRowBndPen,

double *pRowUppPen)

W
i

vars: AZHA R VarArray JEX4e.
pColLowPen: 28 AT 241,
pColUppPen: A& & A HAETT A 4L,
cons: MY ConstrArray X452,
pRowBndPen: 24547 i i F 31 R 4K

pRowUppPen: 23 GRS R4
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Model::FeasRelax()

TR AR A AT ARG .
L

void FeasRelax(int ifRelaxVars, int ifRelaxCons)

W
i

ifRelaxVars: & GIAAS &,

ifRelaxCons: & PRBHZITH .

Model::Get()

)59 AL B A R0R L B S el TR M

e
int Get(
const char *szName,
const VarArray &vars,
double *pQOut)
S

szName: XUKE 2 S HUEH TR R 2 5.

vars: fiHE A BRI .

pOut: % th XURGEERUAL, PRAF T SRR (e
BRI

PEWAARAEREH . AR, &1,

Model::Get()

L5157 2O RO S SR TR R L

g2
int Get(
const char *szName,
const ConstrArray &constrs,
double *pQOut)
S

szName: RUREFE B S K08 B IER 24 FR
constrs: FEELHREA.
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pOut: 4 th XURGEERUAL, PRAF T SRR I (e

B
YRR AL H o AR, a1,

Model::Get()

) 518 IR AR U B S R TR P A

s
int Get(
const char *szName,
const QConstrArray &constrs,
double *pQOut)
S

szName: XU A S8 & @RI 4 FR

constrs: FETF “IRAREA.

pOut: 4t XURG LA, PRAT T SRR IEmI{E.

B
PR IR AAEH - R, aR[E-1.

Model::Get()

AL 2 E LA R SR TR R (E

e
int Get(
const char *szName,
const PsdConstrArray &constrs,
double *pQOut)
S

szName: ZE{EE JE M 4K
constrs: FEEFELIRELA.

pOut: it XCKS BE AL, ORAF T SEEUR MR

B
PR AR E LA - WPR S, R E-1.
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Model::GetCoeff()

ARHAE B R AL
L

double GetCoeff(const Constraint &constr, const Var &var)

W
i

constr: fHERILH
var: fREMALHE .
B

T I AR R KL

Model::GetCol()

RS EZ RS ST AR
e

Column GetCol(const Var &var)

W
e

22 =N
var: ffEARH .

AL

— I RTIEZRIS.

Model::GetColBasis()

PRI FRES .
g2

int GetColBasis(int *pBasis)
SH

pBasis: f| A FARESH B 14T
S (e

SRR

Model::GetCone()

IRBUGEE R T ME LR
s

Cone GetCone(int idx)
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W
i

idx: FHERTIMHE-
B
AR HELT R

Model::GetConeBuilders()

ARHA L R AR s o
e

ConeBuilderArray GetConeBuilders()
B
A HELY AR A Y ConeBuilderArray 2.

Model::GetConeBuilders()

ARHREE E HEL R R s o
e

ConeBuilderArray GetConeBuilders(const ConeArray &cones)

W
e

cones: HEZAH MY ConeArray 2.
R
REER L) A 2 oA R AG B ConeBuilderArray 2.

Model::GetCones()

AREUEZ i AT LR
e

ConeArray GetCones()
BRI
HELR AN ConeArray 2.

Model::GetConstr()

AR g R G E I 2
L

Constraint GetConstr(int idx)

¥
i
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idx: FEERTIME.
B
AR 203

Model::GetConstrBuilder()
PRIRE AR A iy, Wi, MXrRL, KM RES.
L

ConstrBuilder GetConstrBuilder(Constraint constr)

constr: FFELAN.
Bl

LI A AR

Model::GetConstrBuilders()

ARSI T A 2R AR s o
i

ConstrBuilderArray GetConstrBuilders()
Bl

AR A g F i) ConstrBuilderArray 25,

Model::GetConstrByName()

RIS i 5 A4 PRI 23
g2

Constraint GetConstrByName(const char *szName)

szName: §E4FR.
R
MR 2R

Model::GetConstrLowerIIS()

RHAHT B IS IRA
%

int GetConstrLowerIIS(const ConstrArray &constrs, int *pLowerIIS)
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W
i

constrs: fEELRM MY ConstrArray FXFA .
pLowerIIS: Zyi N ALY IIS RS

B
AFBH -

Model::GetConstrs()
RIPE AL 200 .
o
ConstrArray GetConstrs()
Bl
LF ) ConstrArray 2.

Model::GetConstrUpperlIS()

IREZoR _E 3R TIS RAS .
g 5

int GetConstrUpperIIS(const ConstrArray &constrs, int *pUpperIIS)

W
e

constrs: fEELAFRM MY ConstrArray FXFA .
pUpperIIS: Zy3f FFLHY IS RS,

B
AFBIH -

Model::GetDblAttr()

HREL COPT XUKS 2@ PERI{E
g 2

double GetDblAttr(const char *szAttr)

S

szAvtr: UL RE IR 4 75
1R Ml i

KUK B2 J PR
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Model::GetDblParam()

AR COPT XUKSEE B HNME -
L

double GetDblParam(const char *szParam)

W
i

szParam: XUKSE AL S EHI A TR -
R AIHE
RS P28 2 B H

Model::GetGenConstrIndicator()

IR TE KRB R I — IR (GenConstr) f24E it «
g2

GenConstrBuilder GetGenConstrIndicator(const GenConstr &indicator)

indicator: AUFERAE—MA R (GenConstr),
R
KRR RE—RAH (GenConstr) 1)L«

Model::GetIndicatorIIS()

FHHL Indicator 2R IS RZS.
g 2

int GetIndicatorIIS(const GenConstrArray &genconstrs, int *pIIS)

W

0
genconstrs: 157E Indicator ZYHRH i) GenConstrArray ZE%l4:,
pIIS: Indicator 231 IIS AR7S.

B M

Indicator ZJ5R%H .

Model::GetIntAttr()

HRHL COPT #e AU JZ PRI (A .
i

int GetIntAttr(const char *szAttr)
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S

szAttr: BEAF IR AR
1R Ml i

A R PER(E.

Model::GetIntParam()

PR COPT #ASHI(E.
e

int GetIntParam(const char *szParam)

W
e

szParam: ARSI LFR
BRI
B BHHIE

Model::GetLpSolution()

ARECLP e i .
L
void GetLpSolution(
double *pValue,
double *pSlack,
double *pRowDual,

double #*pRedCost)

W
i

pValue: AI3E, F& A NURE BERLHREL .
pSlack: AIFE, F&IAATRIEIXUKS AR .
pRowDual: W, F8 (SO LR 4 .
pRedCost: Ml ik, F&IMIB/MAR AU AL RET .

Model::GetObjective()

ARHBUSTL H b e B Ze kb2
e

Expr GetObjective()

B
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deptRAA

Model::GetParamAttrType()

R COPT S8l s hi)2E 2L
e

int GetParamAttrType(const char *szName)

W
i

szName: COPT Sl @ EnyIET.,
R
SRR A,

Model::GetParamInfo()

RBCATH, BOAR, mUh, HOKE) COPT BABAL,
e
void GetParamInfo(
const char *szParam,
int *pnCur,
int *pnDef,
int *pnMin,

int *pnMax)

W
Em

szParam: %ﬂ%‘f&ﬁ/ﬂ@ ﬁ( o

pnCur: %ﬂ%‘@(ﬂgﬂ:ﬁ)ﬁﬁﬁo
pnDef: %ﬁgi‘ﬁ%gﬁﬁ\ﬁo
poMin: B SH iR ME

pnMax: BERSHH) I KH

Model::GetParamlInfo()

RBCH IR, BUAR), SNy, R COPT RO RS
e

void GetParamInfo(
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const char *szParam,
double *pdCur,
double *pdDef,
double *pdMin,

double *pdMax)

W
e

szParam: MUK E AL S EHI A TR

pdCur: ZHLI A H{H.

pdDes: AUHIET ST BRIALE
pdMin: XU FEB S50 B M -
pdMax: XK B S A0 i KB -

Model::GetPoolObjVal()

MR P RIS 1Sol MR H AR B EH -

g 2

double GetPoolObjVal(int iSol)

%

e

iSol: RGNS
BRI
TR E M H bR B .

Model::GetPoolSolution()

ML RIS iSol A~fif .
e
int GetPoolSolution(
int iSol,
const VarArray &vars,

double #*pColVals)

W
i

iS0L: M4

vars: JiENLRE.

pColVals: [ fEXALIIHEET

Bl
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R

Model::GetPsdCoeff()

ARECH 5 L PR 2 S 2SR O
e

SymMatrix GetPsdCoeff(const PsdConstraint &constr, const PsdVar

&var)
B
comstr: MK LA,
var: JiE LR
AT
X425 R I

Model::GetPsdConstr()

ARBUSZ i R G E ) IR A
e

PsdConstraint GetPsdConstr(int idx)

idx: FHERTIMH-
BRI
FEARERU) — IR

Model::GetPsdConstrBuilder()

IRBURE LRI A s, P A, JEBUANAH ) RO
e

PsdConstrBuilder GetPsdConstrBuilder(const PsdConstraint &constr)

W
e

constr: FEPEAH .
B
AT AR A
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Model::GetPsdConstrBuilders()

AR FTAT 2 E 2R A S o
e

PsdConstrBuilderArray GetPsdConstrBuilders()
BRI

g Ay AR S B PsdConstrBuilderArray 25,

Model::GetPsdConstrByName()

RIS i 52 24 BRI —IRZ3R
e

PsdConstraint GetPsdConstrByName(const char *szName)

W
e

szName: $§5E IR HRBIZ4FR .
R
FEREU R4

Model::GetPsdConstrs()

ARSI BT A 2 E 2R
g2

PsdConstrArray GetPsdConstrs()
Bl

e RE LY ) PsdConstrArray ZEX 42

Model::GetPsdObjective()

ARBUSI A3 R 20021 H Ao
el

PsdExpr GetPsdObjective()
B

25 HARXT IR 42
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Model::GetPsdRow()

KRS E e AR n 2R, DAL R R BOE R
L

PsdExpr GetPsdRow(const PsdConstraint &constr)

W
i

constr: FEPELR.
Bl
I ARAYRIA .
Model::GetPsdRow()

R E LRI A/, DA S R B

L
PsdExpr GetPsdRow(
const PsdConstraint &constr,
double *pLower,
double *pUpper)
S
constr: FEMNELA R,
pLower: 4 i) N FHYHE.
pUpper: i ) FSHH.
BRI

FE AR FIEN

Model::GetPsdVar()

AR i 2 RS {E R e AR i
%

PsdVar GetPsdVar(int idx)

W
e

idx: &5|MH.
R
R 2 e AR B
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Model::GetPsdVarByName()

RIS i 5 A4 BRI S AR
L

PsdVar GetPsdVarByName(const char *szName)

W
i

szName: 8 EFR-
R AIHE
FERHU A o

Model::GetPsdVars()

AR BT A e A
g2
PsdVarArray GetPsdVars()
BNl
e A B Y PsdVarArray SR .

Model::GetQConstr()

ARSI P i E R G ME R IR
g2

QConstraint GetQConstr(int idx)
SH

idx: fHERGH.
Bl

REARIU IR 2R .

Model::GetQConstrBuilder()

RITEE LR A s, WEAE
e

XM RE, KEA RHS.

QConstrBuilder GetQConstrBuilder (const QConstraint &constr)

B
constr: FEEAR,

B
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PR AR

Model::GetQConstrBuilders()

RBP4 A s -
e

QConstrBuilderArray GetQConstrBuilders()
R
AR A g H ) QConstrBuilderArray 25,

Model::GetQConstrByName()

AREURZ v i 7 24 R — IR
e

QConstraint GetQConstrByName(const char *szName)

3
szName: 85 IR R4 FR.
BRI

REIRHR ) IR AR

Model::GetQConstrs()

SRR A K2R
el
QConstrArray GetQConstrs()
BRI
TIRAFA Y QConstrArray ZEXFR .

Model::GetQuadObjective()

SRS H AR s B0 — W H b
e

QuadExpr GetQuadObjective()
Rl

TR EARXT R IR AR 4
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Model::GetQuadRow()

RS SHE “IRARAE R, DARARI R AR
L

QuadExpr GetQuadRow(const QConstraint &constr)

W
i

constr: 8 _IRAE.
B
TIRAHRELR A

Model::GetQuadRow ()

PSS HH7E _IRARAAE R, PARAH KR
L
QuadExpr GetQuadRow(
const QConstraint &constr,
char *pSense,

double *pBound)

S H
constr: ¥E _IRZH.,
pSense: IRZRAHRA,
pBound: IR ZYH KA B i
B

TIRAH AN

Model::GetRow()

RS SIEARNAR, AR R RLL
%

Expr GetRow(const Constraint &constr)

W
e

constr: FRELAN.
R
R FRRA
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Model::GetRowBasis()

RBATHYEARES .
L

int GetRowBasis(int *pBasis)

W
i

pBasis: §if [ ELARA AR E
R
FrigcR

Model::GetSolution()

AREC MIP ffR 7 5
g2

void GetSolution(double *pValue)

W
Em

pValue: $7 [ fRIRURT AR5

Model::GetSos()

PR ERTIER SOS 273k,
B
Sos GetSos(int idx)
idx: fEERTIHE.
B M
FEFREL) SOS #3,

Model::GetSosBuilders()

KBUBA PTG SOS 2t tE Iies.
g 2

SosBuilderArray GetSosBuilders()
BT

SOS 25 tE M A4 87 SosBuilderArray 2.
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Model::GetSosBuilders()

R E SOS LA il «
L

SosBuilderArray GetSosBuilders(const SosArray &soss)

W
i

soss: SOS ZJH M AT SosArray 2,
B
REREUE SOS 2 A: gt i SosBuilderArray 2%,

Model::GetSOSIIS()

FREL SOS Zy3iny 1IS RAS.
g 2

int GetSOSIIS(const SosArray &soss, int *pIIS)

W
Em

soss: fif7E SOS AR SosArray R4,
pIIS: SOS Zyify IIS RFS.

BRI
SOS Zyi#iH

Model::GetSoss()

PP AT SOS 23
B
SosArray GetSoss()
BRI
SOS PR IMHY SosArray K.

Model::GetVar()

AR g RS [ {H A R
2

Var GetVar(int idx)

W
B

idx: &R5|MH.
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B
REARI A
Model::GetVarByName()

ARSI i 5 A4 PRI AS R
e

Var GetVarByName (const char *szName)

%

e

szName: §E4FR.
R
REIRIUA7AZ H: o

Model::GetVarLowerlIIS()

FREUZ J R AR IIS RAS.
i

int GetVarLowerIIS(const VarArray &vars,

W
e

vars: fiE AL B VarArray JEX4e.

pLowerIIS: A5 B FHAY 1IS IRES.

Model::GetVars()

RBUEIL PIT A IS
e

VarArray GetVars()
B
As B ) VarArray 5.

Model::GetVarUpperIIS()

IREUAS F L) TIS RS
g%

int GetVarUpperIIS(const VarArray &vars,

int *pLowerIIS)

int *pUpperIIS)
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W
i

vars: f5EL B VarArray X4

pUpperIIS: AL & ALY IIS ARES.

Model::Interrupt()

H BT 244 T VA SR A o
e

void Interrupt()

Model::LoadMipStart()

O Vet L 4 2 N B AR
e

void LoadMipStart()

Model::Read()

MICPERREIUA AR, f#T7 %€, &, MIP start m3% COPT 244,

e

void Read(const char *szFileName)

W
i

szFileName: fij A 014 .

Model::ReadBasis()

MR -
e

void ReadBasis(const char *szFileName)

W
i

szFileName: #ij A 014 .
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Model::ReadBin()

M PR COPT 7 SCAY ksl =X ) 1) A
i

void ReadBin(const char *szFileName)

W
i

szFileName: #ij A SC{444 .

Model::ReadCbf()

MCEHEEEL CBF R 1)
i

void ReadCbf (const char *szFileName)

W
e

szFileName: #ij A SCA444 .

Model::ReadLp()

MR LP A XY A
e

void ReadLp(const char *szFileName)

W
e

szFileName: #j AW SC{444 -

Model::ReadMps()

SRR MPS A% 3 3t
i

void ReadMps(const char *szFileName)

\
e

szFileName: #j A SC{444 .

Model::ReadMst()

MICHEH TR MIP start {58
e

void ReadMst(const char *szFileName)

244 £N\E C++ API E2FHMH



HECRERE R P FH, BRA 5.0.5

W
i

szFileName: #j A 0445 .

Model::ReadParam()

ML COPT Z44.
A
void ReadParam(const char *szFileName)

%

e

szFileName: #j A S04 .

Model::ReadSdpa()

M EEE SDPA A% 3 ).
e
void ReadSdpa(const char *szFileName)

%

il

szFileName: #j A 0444 .

Model::ReadSol()

MICHE SRR T 5
g 2

void ReadSol(const char *szFileName)

W
Em

szFileName: #j A S04 .

Model::Remove()

M i — AR B AL
R

void Remove(VarArray &vars)

W
Em

vars: A5 B Y VarArray 25,
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Model::Remove()

MR il — RSN A
L

void Remove(ConstrArray &constrs)

W
i

constrs: AR AY ConstrArray 35,

Model::Remove()

MBLRL R ER— & 51 SOS 255
e

void Remove(SosArray &soss)

W
e

soss: SOS ZJH M AT SosArray 2.,

Model::Remove()

MR e — AR 51— AR
e

void Remove(GenConstrArray &genConstrs)

W
e

genConstrs: —fRAH M A GenConstrArray 25,

Model::Remove()

MR I B — 251 B AR
i

void Remove(ConeArray &cones)

W
e

cones: _rHEA I Y ConeArray 5.

Model::Remove()

BRI B R 51 IR
e

void Remove(QConstrArray &qconstrs)
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W
i

qgconstrs: IRARM K QConstrArray 2,

Model::Remove()

MBI B — A e A
i
void Remove(PsdVarArray &vars)

%

e

vars: P EABEM N PsdVarArray 25,

Model::Remove()

MBI R B — A E A
i
void Remove(PsdConstrArray &constrs)

%

il

constrs: K EARM N PsdConstrArray 2%,

Model::Reset()

HE i B
g 2

void Reset()

Model::Reset All()

HOFICE MRS HAEE .
e

void ResetAll()

Model::ResetParam/()

ER a2 O NINIER
e

void ResetParam()
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Model::Set()

VAT HE AL R A R AU SR SR PR (e

LTS
void Set(
const char *szName,
const VarArray &vars,
double *pVals,
int len)
Sh

szName: XU LAY SA a5 @ ML) 24 75
vars: JiE B EH Y VarArray 2.
pVals: BURSFERUEUH, fRAF T SH0M1E.
len: {HEHMKE .

Model::Set()

BB 4 5E 2O R AR0R BB SRR AH

e
void Set(
const char *szName,
const ConstrArray &constrs,
double *pVals,
int len)

szName: XURGHEZUSHL1 44 F5

constrs: fiELH N ConstrArray 2.
pVals: BURSHERVEH, DRAF T S80W1E.
len: {HACAHIMKIE.

Model::Set()

VEEAT 1 2 5 LA RO B S R -
g2

void Set(
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const char *szName,
const PsdConstrArray &constrs,
double *pVals,

int len)

W
i

szName: XURG L SHL1 44 F5

constrs: 3§E L EAHRM AT PsdConstrArray 2,
pVals: BURSEERIERAL, 117 T SHE00MH.

len: {HAUZHMKE.

Model::SetBasis()

WA AR
L

void SetBasis(int *pColBasis, int *pRowBasis)

W
i

pColBasis: ff A ERAHYRE RS
pRowBasis: JSIATHELRASHEE R4 -

Model::SetCoeff()

WHE R R
s
void SetCoeff (
const Constraint &constr,
const Var &var,

double newVal)

W
i

constr: Tgﬁégé/ﬂﬁo
=

var: fEMNAR.

newVal: F &%,

Model::SetDblParam/()

BE COPT XUR RS HUIN(E .
e
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void SetDblParam(const char *szParam, double dVal)

W
i

szParam: YUK RIS HI A FR
dval: XUREERISHNME.

Model::SetIntParam/()

WHE COPT RS HHI(A.
e

void SetIntParam(const char *szParam, int nVal)

W
e

szParam: ARSI LFR
Wﬂ;%ﬂ%ﬁ%ﬁo

Model::SetLpSolution()

wE LP fif.
g 2
void SetLpSolution(
double *pValue,
double *pSlack,
double *pRowDual,

double *pRedCost)

W
e

pValue: Hi[lffAYAORE FEZLE S
pSlack: Hi AN GAE FXURE LA
pRowDual: H X HE A UURT AU 4L
pRedCost: [ J&/ME R XU FE AR5

Model::SetMipStart()

WEAEMAZRIRE, WH— I,
e

void SetMipStart(int count, double *pVals)

W
e
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count: PEALRIEE .

pVals: R HIAR{EITEE

Model::SetMipStart()
BB E R IR E.
i
void SetMipStart(const Var &var, double val)

%

e

=2
var: fifEAL R

val: AR IR -

Model::SetMipStart()

WE— RISV RAWIIR{E.
e

void SetMipStart(const VarArray &vars, double *pVals)

W
e

vars: T8 EAS B A VarArray 28,

pVals: fR I HIIREMTEE

Model::SetObjConst()

B H AR R B A AL
e

void SetObjConst(double constant)

W
i

constant: HEEHIE.

Model::SetObjective()

BCEA Y HARR AL
%

void SetObjective(const Expr &expr, int sense)

W
i

expr: HARREIFRILK,
sense: Wik, BRIAE 0 F/RAMCEAL Y i L4k Jr1a] .
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Model::SetObjSense()

B H AR R B AT 1]
L

void SetObjSense(int sense)

W
i

sense: HARREILALTT ]

Model::SetPsdCoeff()

BCE A E AR P R A B R RO
s
void SetPsdCoeff (
const PsdConstraint &constr,
const PsdVar &var,

const SymMatrix &mat)

W
e

constr: é/ﬁ\% E@ﬂéﬁgé@ﬁi °
var: f5E M EAL R .

mat: FRZBEEIE.

Model::SetPsdObjective()
BB E H R
g2
void SetPsdObjective(const PsdExpr &expr, int sense)
S
expr: P H bR K o 5 ek
sense: AL, HRIAME 0 FIRAN BRI Y FI LT 1) -

Model::SetQuadObjective()

e RN/ QE T
i

void SetQuadObjective(const QuadExpr &expr, int sense)

W
i
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expr: BAY H AR —IRF K.
sense: F[#E, BRIAME 0 FRA AL S 1 g4k 7 1]

Model::SetSlackBasis()

BB RS
e

void SetSlackBasis()

Model::SetSolverLogCallback()

i COPT 8 H & i
e

void SetSolverLogCallback(ILogCallback *pcb)

W
e

pcb: H & ISR .

Model::SetSolverLogFile()

i COPT 8 H &3t
e

void SetSolverLogFile(const char *szLogFile)

W
i

szLogFile: HiE 44 .

Model::Solve()

SRABEHTTY MIP [
e

void Solve()

Model::SolveLp()

SRAFUHTH LP FIRE
%

void SolveLp()
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Model::Write()

R, fpokdrse, B, MIP start s 8500 COPT S48t 23/

L

void Write(const char *szFileName)

W
i

szFileName: M) 3C{4:44 -

Model::WriteBasis()

P S 2] “bas” SCfF.
e

void WriteBasis(const char *szFileName)

W
e

szFileName: #jHi M) SC{4:44 -

Model::WriteBin()

FF A COPT gl =i th 21 SCf v
e

void WriteBin(const char *szFileName)

W
e

szFileName: #jH M) 301444 -

Model::WriteIlIS()

K 11S fth 230
i

void WriteIIS(const char *szFileName)

\
e

szFileName: #1444,

Model::WriteLp()

A LP g 2 50k
e

void WriteLp(const char *szFileName)
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W
i

szFileName: #0444 .

Model::WriteMps()

HEFELA MPS A% U 2 SCF
i
void WriteMps(const char *szFileName)

%

e

szFileName: #0444 .

Model::WriteMpsStr()

A MPS A% 2 ) B B AR5
HE %

ProbBuffer WriteMpsStr()
BRI

P ZAF R

Model::WriteMst()

FPREBI IR S S B “omst” UM
g 2

void WriteMst(const char *szFileName)

W
Em

szFileName: #0444 .

Model::WriteParam()

P EUGR COPT S8 #] “.par” it
i

void WriteParam(const char *szFileName)

W
Em

szFileName: #0444 .
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Model::WritePoolSol()

g E R I S R R 2] “sol” 3L
L

void WritePoolSol(int iSol, const char *szFileName)

W
i

iSol: RS,
szFileName: #0304 o

Model::WriteRelax()

ISR A VAG ek itk VD G R e
e

void WriteRelax(const char *szFileName)

W

=X
L:: N

szFileName: #ijH X444 .

Model::WriteSol()

FERMERETE] “sol” SCIF.
e

void WriteSol(const char *szFileName)

W

E:
szFileName: #0444 .
8.4.4 Var R

Var R AZEIL MR MR AA] SRR A BRE , 4RO T DU s ik

Var::Get()

PSRRI, SCfF Value” , “RedCost” , “LB” , “UB” ,and “Obj” J&f#.
e

double Get(const char *szAttr)

W
R

szAttr: JEMERIZ R,
R
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JRIERIE.

Var::GetIdx()

PRI R RT M
g 5

inline int GetIdx()
Rl f

ECILIER

Var::GetLowerIIS()

AR A IS IRAS.
LTS

int GetLowerIIS()
R M

Ak AR LIS RS

Var::GetName()

AR BRI TR
7S

const char *GetName ()
B

Var::GetType()

RIS B AYRA
7S

char GetType()
B

T,

15
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Var::GetUpperIIS()
RIS & FA TIS ARES.
S
int GetUpperIIS()
B
Az EF TS RS
Var::Remove()
RASEZEL v i o A
S
void Remove ()
Var::Set()
WEAARENEEM. S LB” , “UB” #l “Obj” J&k.
A%
void Set(const char *szAttr, double value)
B H
szAttr: JBYEMIAFR.
value: FHI{E.
Var::SetName()
WHEA R,
i
void SetName(const char *szName)
BH
szName: 25544 FK.
Var::SetType()
WEAR RN,
e
void SetType(char type)
B
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type: AFrdSA,

8.4.5 VarArray R

NTTER R —4 Var & WRIATERNE, BEIACKERE C++ D31 VarArray 28, $2{E 724
TR

VarArray::GetVar()

AR VarArray JgaE 25 {ER AR .
e

Var &GetVar(int i)

W
R

i FERTIME.
B
TRERTMEHMAL 5

VarArray::PushBack()

] VarArray Zsin— A,
LTS

void PushBack(const Var &var)

W
e

var: AFH,

VarArray::Reserve()

PorBER/INA 0 T 251 o
e

void Reserve(int n)

W
e

n: A0 n i AS[E] .

VarArray::Size()

IREL VarArray 28R H%H -
i

int Size()
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B

VarArray 5728 BREH .

8.4.6 Expr Rk

Expr R MZECR RS o Tt U S Al S HAE, $R0E T AT A i

Expr::Expr()

Expr (1435 B
s

Expr(double constant)
S

constant: Expr FHE(H.

Expr::Expr()

HA—Ti i Expr A4 B4
H

Expr(const Var &var, double coeff)
Sk

var: { X — IO W A

coeff: SN IX—I %N 1S4

Expr::AddConstant()

I B S
g2

void AddConstant (double constant)

W
i

constant: FEIAFCHF L

Expr::AddExpr()
AIM—ARIBAXR T, FFARLAGEL
L

void AddExpr(const Expr &expr, double mult)

W
e
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expr: i BN FIA
mult: WRERY R, BOAEN 1.0,

Expr::AddTerm()

) ik = s — 1.
R
void AddTerm(const Var &var, double coeff)

%

e

var: A E

coeff: Ui I A%,

Expr::AddTerms()

T R A AR o
e
int AddTerms(
const VarArray &vars,
double *pCoeff,

int len)

W
e

vars: FiH AL B

pCoeff: i v R BALA

len: ZEHHMIKIE.
B

BT TR

Expr::Clone()

S Suvaw
s
Expr Clone()
B
FRA L UL
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Expr::Evaluate()

SRR SR et IR 5 U
L

double Evaluate()
RIPIME
Feik A

Expr::GetCoeff()

BRI E R G EIR R 2L
e

double GetCoeff(int i)

W
e

i FHERGHE.
AL
TR T EIEH ) R R

Expr::GetConstant()

RPFE A HEEL
g2

double GetConstant ()
B

FORA P E AL

Expr::GetVar()

KBRS E R EI P A .
g2

Var &GetVar(int i)

i FERTIME.
B
TRERT MEIECH AR &
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Expr::operator*=()

H AL
g%

void operator*=(double c)

W
i

c: X IV A RURE BEHH

Expr::operator*()

Fe LA— A HOFIR D 2k
e

Expr operator*(double c)

W
e

c: FPARYHEL
AL
gk

Expr::operator*()

Fe PA—AASF IR L i) — ik ik

L
QuadExpr operator*(const Var &var)
var: R4,

BRI
CREEREIRA

Expr::operator*()

e LA— Atk AR BT Rk
s

QuadExpr operator*(const Expr &other)
S

other: &MRIBH XA,
B M

8.4 C++ fifbi@i 263



HBCRERER P F, BRA 5.0.5

Expr::operator+=()

Hn—A3hse
e

void operator+=(const Expr &expr)

W
i

expr: i BN ZAA

Expr::operator+()

HI— AR IR TR k3
e

Expr operator+(const Expr &other)

Expr::operator-=()

A~k
L

void operator-=(const Expr &expr)

W
e

expr: g LB K RILA

Expr::operator-()

I 2 — M FRIBATFR U kA
e

Expr operator-(const Expr &other)

other: JHEAYFKILA.
R
gL
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Expr::Remove()

il 55 ek 2 b i e R 5 {E Y T
L

void Remove(int i)

W
i

i FRERGHE.

Expr::Remove()

il 55 ek 2 b5 i AR A R P
e

void Remove(const Var &var)

W
e

var: JifEA

Expr::Reserve()

oy BER/INA 0 T 251 .
e

void Reserve(size_t n)

W
e

n: A58 n 7).

Expr::SetCoeff()

BB FRR AR E R METHC ) R EL
i

void SetCoeff(int i, double val)

¥
e

i FERTIME.
val: #EERT EIH S AL
Expr::SetConstant()

BERR PR E AL
e
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void SetConstant(double constant)

W
i

constant: FEIAFCHF I H I

Expr::Size()
IR P TR
L
size_t Size()
B
Pk Y ITEL

8.4.7 Constraint 2k
Constraint JEZIZHORAFAFLIEL RN REAERGERR, 2400 T PR BTk
Constraint::Get()

#F+ Constriant (g MEH. 3FF” Dual” , “Slack” , “LB” , “UB” Jgft.
%

double Get(const char *szAttr)

Constraint::GetBasis()

#f5 Constriant 1JELRZ.
s

int GetBasis()
BN

Constriant F{ERTS.
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Constraint::GetIdx()

FRHL Constriant (25| {H.
s

int GetIdx()
B

Constriant 25| {H.

Constraint::GetLowerIIS()

ARECAHCR A 1IS IR
e

int GetLowerIIS()
BRI

ZJFCR Y 1S RS

Constraint::GetName()

FREL Constriant )44 F75 .
s

const char *GetName()
BRI

Constriant 144 F5

Constraint::GetUpperIIS()

IR _EF TIS RS
B

int GetUpperIIS()
B

2R S TS ARES

Constraint::Remove()

MAFEL g 24 Hi A% Constriant,
g 2

void Remove()

8.4 C++ fifbi@i

267



HBCRERER P F, BRA 5.0.5

Constraint::Set()

P8 Constriant @A . 3 LB , “UB” J@ik.
s

void Set(const char *szAttr, double value)

W
i

szAttr: s B E I B AR,
value: Fras B B EIEE.

Constraint::SetName()

P8 Constriant )44 F5 .
A

void SetName(const char *szName)

W

=X
L:: N

szName: Constriant 4 Ff .

8.4.8 ConstraArray 3

HITER PR —41 C++ Constraint 5 XRMFTEAE, ZBORMFGRH C++ H BT T ConstrArray 3,
PRt T AN A TR

ConstrArray::GetConstr()

B ConstrArray WPIYFEE RS [ Constraint.
%
Constraint &GetConstr (int i)

%

il

i FEMRGHE.
B

5 E ) Constraint,

ConstrArray::PushBack()

1] ConstrArray HF¥sii—> Constraint,
A

void PushBack(const Constraint &constr)

W
e
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constr: NNy Constraint.,

ConstrArray::Reserve()

PorBER/INA 0 T 25T o
e

void Reserve(int n)

W
i

n: A0 n i AS[E] .

ConstrArray::Size()

FEL ConstrArray FLE L.
g 2

int Size()
R
ConstrArray FHICE NS

8.4.9 ConstraBuilder &

ConstrBuilder @A ELASK i as P E L LA N RO R OB, 424 T RAR 55 ik

ConstrBuilder::GetExpr()

N E RO A RO TS U
e

const Expr &GetExpr()
BRI
Expression X}% .

ConstrBuilder::GetRange()

PRI HA A R AE R K ONT AR ERRKE, »AURT 0).
%

double GetRange()
B

ARFEERREE (TR EARRKEE).
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ConstrBuilder::GetSense()

AR A AR X R AR I
L

char GetSense()
B
ZIRARAL,
ConstrBuilder::Set()

BCE AR LI A

e
void Set(
const Expr &expr,
char sense,
double rhs)
S

expr: ?"J%*WE’J%@J?SKO
sense: [ 7 COPT RANGE #MAAHRAETAL,
rhs: 55— M EO0

ConstrBuilder::SetRange()

WE—MEEAR (FF LT,

%
void SetRange(const Expr &expr, double range)

B
expr: ARFIRN . HFRRAIFH ) FECLIR XA 2Ry B 5.
range: ZPREHIYKE (MW TFAE ERIKE, BAKT 0).

8.4.10 ConstrBuilderArray 3

FH B P41 C++ ConstraBuilder % SEIEATHAE, ZEMARMRG C++ HHEITT Con-
strBuilderArray 25, AL TPAN R T
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ConstrBuilder Array::GetBuilder()

#EL ConstrBuilderArray Hi)35 ERK5M{EM) Constraint.

L

ConstrBuilder &GetBuilder(int i)

W
i

i FERIRG .
R

¥ E W ConstrBuilder,

ConstrBuilderArray::PushBack()

] ConstrBuilderArray FEsi—2 00 4 i 2%

g2

void PushBack(const ConstrBuilder &builder)

W
Em

builder: ML HRA ALES .

ConstrBuilderArray::Reserve()

MR/ 0 T 25 1] .
L
void Reserve(int n)

n: A4 n A

ConstrBuilderArray::Size()

Bl ConstrBuilderArray F ) ICE .

g2

int Size()

B

ConstrBuilderArray H {0 ZE L.

8.4.11 Column 3k

N T IR POR RS T3, AREeR AR C++ 0T T Column 38, 2446 AR LG

Tk
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Column::Column()

Column FJH4) & BREL .

L

Column()

Column::AddColumn()
ASIM—AFIRI, FH AR DAFEEL
i

void AddColumn(const Column &col, double mult)

W

E:
col: FFEUSMMTINTS .
mult: BREEEL.

Column::AddTerm()

B M—ASHr .

LIS
void AddTerm(const Constraint &constr, double coeff)
constr: FFRHITI LML
coeff: FRAMINIAAY RLL.

Column::AddTerms()

A IM—A 2 Z A H
i

int AddTerms(

const ConstrArray &constrs,

double *pCoeff,

int len)

\
b

constrs: fHFINIIALRMEZ .
pCoeff: RFIS NI R AL

len: RRUNH0I AL E:
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B
AT R .

Column::Clear()

W28 Column BN,
i 2

void Clear()

Column::Clone()

% Column fH%H DL
e

Column Clone ()
BRI

Column F¥ER¥E DL,

Column::GetCoeff()

315 Column HVEf 1 W R 4.
%
double GetCoeff(int i)

%

e

i: 25 1 MRS IME.
B
Column 55 i Tif) R4

Column::GetConstr()

At Column A5 1 WAL .
i

Constraint GetConstr(int i)

i 55 1 B ERG MH.
BRI
Column &6 i WP LIEZAITR .,
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Column::Remove()

M Column FHAZER A H T -
L

void Remove(int i)

W
i

i R R R T IME.

Column::Remove()

M Column HHASERA i LML T AL T
e

bool Remove(const Constraint &constr)

W
e

constr: FFELIELIR.
B
BZLEMELAHRAFAET Column AYHHEER [MI{E N H

Column::Reserve()

MR/ 0 T 25 1] .
L
void Reserve(int n)

n: 44 n i Es)E .

Column::Size()

FREL Column HITEM AL
3

int Size()
4 (T
Column HICZEAIEL

8.4.12 ColumnArray 3

RO P2 C++ Column % WRMITHANE, HEMRAKER C++ #1037 ColumnArray
%, AT AT A
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ColumnArray::Clear()

EE AR Column,
P

void Clear()

ColumnArray::GetColumn()

B ColumnArray TS E RS [MER Column,
A

Column &GetColumn(int i)

W

E:
i FEMRGE.
B

5E1 Column,

ColumnArray::PushBack()

[a] ColumnArray F¥siI— Column,
R

void PushBack(const Column &col)

W
e

col: UG Column.

ColumnArray::Reserve()

PorBER/INA 0 T 25T .
i

void Reserve(int n)

W
e

n: 2540 n 7).

ColumnArray::Size()

FEL ColumnArray HPFHJICE NN
A

int Size()
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B

ColumnArray HHITCEAN4L.

8.4.13 Sos K
SOS K@ MBOKMRARI SOS LIBRIMAH K EAERESH, HAuldedt T AN A

Sos::GetIdx()

HKEL SOS 2Ry R T IME.
e

int GetIdx()
Bl
SOS IR ERS ME.

Sos::GetIIS()

FRHL SOS 23y 11S ARES.
H

int GetIIS()
BRI
IS RS

Sos::Remove()

W SOS 245k
e

void Remove()

8.4.14 SosArray K

HIP PRt Gt Sos % XHGIEFTHRME, IPBORARAR C-++ BT BT SosArray 26, JET M
TR

SosArray::GetSos()

IRHL SosArray HFFEZEG1 SOS 41K,
g

Sos &GetSos(int i)
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W
i

i: SOS YRR G .
BRI
ERGIH SOS 4k,

SosArray::PushBack()

[a] SosArray BN SOS Ak,
s

void PushBack(const Sos &sos)

W
e

sos: SOS ZyH,

SosArray::Size()

AR SosArray HL SOS 4.
%

int Size()
B

SOS 2L

8.4.15 SosBuilder 3%

SOSBuilder 2R AZE ALK fRAS FHIH SOS Lyt Bt S0t T AR s i3

SosBuilder::GetSize()

ARIL SOS LR ILR AL
7R3

int GetSize()
B

TER ML

SosBuilder::GetType()

FREL SOS 2y,
g

int GetType()
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FEA L
SOS ZyRIsH,

SosBuilder::GetVar()

M SOS 2y R I TTE PRI & .
o2t
Var GetVar(int i)

%

e

i FEMRGHE.
B
TRERT LR R AL 5

SosBuilder::GetVars()

AR SOS Ly fir A U W Y AL B
%

VarArray GetVars()
B

AZ B ) VarArray X452

SosBuilder::Get Weight ()

M SOS 23 iE 5 e R PARBULE .
e

double GetWeight(int i)

W
i

i FEMRGIE.
B
FERGIIUR PO B AL

SosBuilder::GetWeights()

FREL SOS 253t b Jr Ay JLEX A
e

double GetWeights()

BRI
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fE B AL 64T

SosBuilder::Set()

BE SOS Ay AL BAIRE .

e
void Set(
const VarArray &vars,
const double *pWeights,
int type)
S

vars: AS RN VarArray 25,
pWeights: 5 E M FEEN
type: SOS AN,

8.4.16 SosBuilderArray 3%

R FX—H C++ SosBuilder %& XfRMATHAE, HEAAKELRN C++ #2108583t T SosBuilder-

Array 28, $RUET AR MU

SosBuilderArray::GetBuilder()

PRIIRE R HA SOS LA i (SosBuilder).
e

SosBuilder &GetBuilder (int i)

W
e

i FHERGE.
BRI
FEERTIMER SOS Ly E g (SosBuilder).,

SosBuilderArray::PushBack()

1] SosBuilderArray 2595 SOS w4 8% (SosBuilder) .

g2

void PushBack(const SosBuilder &builder)
Bu

builder: SOS # 4 2% (SosBuilder).
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SosBuilderArray::Size()

B SosBuilderArray eIt E 4K

L

int Size()

BRI

SosBuilderArray 25H G MK

8.4.17 GenConstr

GenConstr ZEE ALK AE2S1Y Indicator 24T (A JEERVERBI3E , FRAE T DA I 5 7 -

GenConstr::GetIdx()

FKHL GenConstr 1T [{H.
g

int GetIdx()
R M
GenConstr &5 |[{H.

GenConstr::GetIIS()

IRI— 29y 1IS RZS .
gL

int GetIIS()
Uy (I
IIS RZS

GenConstr::Remove()

MAERL G GenConstr.
g 2

void Remove()

8.4.18 GenConstrArray 3

HITER Xf—4 C++ GenConstr 3¢ XIRAFTERNE, BEMRACKFRN C++ B H&ITT GenCon-

strArray 28, $RAET AR MG T
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GenConstrArray::GetGenConstr()

#HEL GenConstrArray HFIT5EZRT{EK GenConstr,
%

GenConstr &GetGenConstr(int i)

W
i

i FERIRG .
R

1€ GenConstr,

GenConstrArray::PushBack()

1] GenConstrArray Fsil—4> GenConstr.
%

void PushBack(const GenConstr &constr)

W
Em

constr: fURINAEY GenConstr,

GenConstrArray::Size()

L GenConstrArray I IGE NS
g

int Size()
R

GenConstrArray FHICE ML

8.4.19 GenConstrBuilder 3k
GenConstrBuilder &2 H K g A4 2 Indicator YR EERSAGEIEE . $RAE T AR AR ¥

GenConstrBuilder::GetBinVal()

IS GenConstr [ FKIRAY _FEHIE .
g2

int GetBinVal()
Bl

A
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GenConstrBuilder::GetBinVar()

IRES GenConstr (A IR kil 22 .
g%

Var GetBinVar()
Rl fi

bR

H

GenConstrBuilder::GetExpr()

RES GenConstr [AH BRI FIE .
i

const Expr &GetExpr()
B
ESUSWIE

GenConstrBuilder::GetSense()

RES GenConstr [FH BRI A HL,
g

char GetSense()
RIBIME
PRAA

GenConstrBuilder::Set()

BE GenConstr —ffil 28, “UEHIfE, FiksX, LA

s
void Set(
Var var,
int val,
const Expr &expr,
char sense)
B

var: bR,

val: —HHME.
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expr: Fik=,

sense: KA,

8.4.20 GenConstrBuilderArray 3%

SRR P —4H C++ GenConstrBuilder 3 S8 IATEAE, HEALALRIERSH C++ 21183 T Gen-
ConstrBuilderArray 2, 24t 7PN G A

GenConstrBuilderArray::GetBuilder()

#H L GenConstrBuilderArray H {35 E RS |{EHK GenConstrBuilder,
%

GenConstrBuilder &GetBuilder(int i)

i FEMRG .
B

152 GenConstrBuilder,

GenConstrBuilderArray::PushBack()

1] GenConstrBuilderArray F#s/il— GenConstrBuilder,
A

void PushBack(const GenConstrBuilder &builder)

W

=X
L:: N

builder: fFEENE GenConstrBuilder,

GenConstrBuilderArray::Size()

#EL GenConstrBuilderArray FTE 4k
R

int Size()
BRI
GenConstrBuilderArray FPIGE NS

8.4.21 Cone K

Cone JERZUORME I LR AU ERIER R, H TS0 7 LA TR A T4
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Cone::GetIdx()

AR R R T {H
L

int GetIdx()
RIPIME
MR RS IME.

Cone::Remove()

MR R £ 3
e

void Remove ()

8.4.22 ConeArray R

NITER A —4 C++ Cone J& XMRIATENE, MEORIEEH C++ HHBOTT ConeArray 2, F{it
T ARGk

ConeArray::GetCone()

FREL ConeArray HLIEE FARMHEL R
A
Cone &GetCone(int i)

%

e

i HEZHRIT TR
B
TEE P ARIIHEZR

ConeArray::PushBack()

] ConeArray ELRIMFELIH
A

void PushBack(const Cone &cone)

W
i

cone: HEAHR .,
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ConeArray::Size()

#HL ConeArray HHEAHRAHL.
P

int Size()
RIPIME
HELIRANEL

8.4.23 ConeBuilder &

ConeBuilder RS AZEIL MK & AL —Ir LR B B R OB RE F2BE T PATR U

ConeBuilder::GetSize()

ARIPUHELY A AR AN
s

int GetSize()
BN

AR

ConeBuilder::GetType()

ARPUHEL R
s

int GetType()
R

HEA R,

ConeBuilder::GetVar()

MHELTHR R AR E P AR AR &
e

Var GetVar(int i)

"
i

i FEEHT AR
B

FEE AR AL
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ConeBuilder::GetVars()

ARHE LA o T 0 1 A A
s

VarArray GetVars()
B

AZ A ) VarArray X452

ConeBuilder::Set()

BEHEA RN R
e

void Set(const VarArray &vars, int type)

W
e

vars: RN VarArray 25,

type: HEAHFIAL,

8.4.24 ConeBuilderArray 3

HIr B IR C++ ConeBuilder % WEHEFRIE, BBMAKMING C++ BOBITT ConeB-
uilderArray %, $T AR BB 7%

ConeBuilderArray::GetBuilder()

HEFEEZTIHN cone A A Hi#s (ConeBuilder) .,
s
ConeBuilder &GetBuilder(int i)

%

il

it FRERT A
BRI
e K5 MEN) cone A gt (ConeBuilder) .

ConeBuilderArray::PushBack()

1] ConeBuilderArray 28 RimaEZ g4 li#s (ConeBuilder).

e

void PushBack(const ConeBuilder &builder)

W
e
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builder: #EZ WA i#s (ConeBuilder).

ConeBuilderArray::Size()

#EL ConeBuilderArray i cZ A4
g 2

int Size()
R
ConeBuilderArray 25H G MK

8.4.25 QuadExpr 3k

COPT RFRNAFHE—DLMFRIA, — 2RI KA AL AR Y R4 QuadExpr JER UK
T IR A RS B R AL S H A, St T AR AT

QuadExpr::QuadExpr()

QuadExpr 143 R %k .
i

QuadExpr (double constant)

W

=X
=<

constant: QuadExpr P E{H.

QuadExpr::QuadExpr()

T P A F AN R RO i ) Rk
e

QuadExpr (const Var &var, double coeff)

W

E:
var: IS IX—T00 % W ) A B

coeff: YSINIIX—I %t N 1S4

QuadExpr::QuadExpr()

i ek A ) Rkt
HE 2

QuadExpr (const Expr &expr)

W
i
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expr: WL IER LA

QuadExpr::QuadExpr()

S AT e S eiea W 3 e R S e W
e

QuadExpr(const Expr &expr, const Var &var)

W
i

expr: —PHIIGRILMERIKA.

var: 75— PRI

QuadExpr::QuadExpr()
o A~ Stk s e ) — Rkt
i
QuadExpr(const Expr &left, const Expr &right)

%

il

left: — IR MERILA.
right: 75— IR LIER K.

QuadExpr::AddConstant()

kA E AL
L

void AddConstant (double constant)

W
e

constant: FEEA A HIEEL

QuadExpr::AddLinExpr()

BIM— A MBI, FARPAGEL
e

void AddLinExpr(const Expr &expr, double mult)

"
i

expr: T BN Z PRI
mult: ﬁflﬁﬂ@?\@(ﬁlﬁﬁ> Ej@)\{ﬁj‘? 1.0,
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QuadExpr::AddQuadExpr()

AI—A RGBT, FHARPAGEL
L

void AddQuadExpr(const QuadExpr &expr, double mult)

W
i

expr: FFEIIMA —kFEEK.
mult: WEMREAEL, BOAES 1.0,

QuadExpr::AddTerm/()

T FER A IR — 2
%

void AddTerm(const Var &var, double coeff)

W

E:
var: M AR R
coeff: P MII I R EL.

QuadExpr::AddTerm/()

I R AN —A> T
L
void AddTerm(
const Var &varl,
const Var &var2,

double coeff)

varl: B IRIWiH AR 1.
var2: B IRIAFRAE 2.

coeff: F WRIN Y REL.

QuadExpr::AddTerms()

[ R AR — LR L
i

int AddTerms(
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const VarArray &vars,
double *pCoeff,

int len)

W
i

vars: FrdPEmiH ) AR S .

pCoeff: JrahIii i) A2 XA

len: ZEBAMKE.
R M
A LI

QuadExpr::AddTerms()

I FER s I — 22 R
HE 2
int AddTerms(
const VarArray &varsi,
const VarArray &vars2,
double *pCoeff,

int len)

W
i

varsl: RIS B 1.
vars2: S RIS B 2.

pCoeff: i —UI i) AR KA

1@;§ﬁﬁﬁ%&ﬁo
R

HEIN B R IR

QuadExpr::Clone()

TREEHE D R Rk
s

QuadExpr Clone()
BRI

B Rk
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QuadExpr::Evaluate()

SRAR SR RGBS
g%

double Evaluate()
Rl fi

FIKAAH{E.

QuadExpr::GetCoeff()

ARE R FR A R R G MR T 2R AL

e

double GetCoeff(int i)

W
e

i FHERGHE.
AL

T 78 2R EX R 1) R 3k U 24

QuadExpr::GetConstant()

R R FRIR AR
g2

double GetConstant ()
B

TRFEEA R ELL

QuadExpr::GetLinExpr()

Wk FRA Pt Rk
el

Expr &GetLinExpr ()
B

ZMERIRANT L.
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QuadExpr::GetVarl()

ARE R FRR AR E R ME I 5 — AR
L

Var &GetVari(int i)

W
i

i FRERGHE.
R
PR T ME LI 25— AR X

QuadExpr::GetVar2()

BRI IR SR AR E R T AR I 26— A2
g2

Var &GetVar2(int i)

i FERTIME.
B
TRERG U IR — AN B R .

QuadExpr::operator*=()

Hfe— 2L
e

void operator*=(double c)

=X
LN

W

¢ TEADL A HHL

QuadExpr::operator*()

e LA—HHOF IR B Rk
s

QuadExpr operator*(double c)
S

c: FLAMIHAL
B M
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PR

QuadExpr::operator+=()

A
L

void operator+=(const QuadExpr &expr)

W
i

expr: i LM ZAA

QuadExpr::operator—+()

HI— AR IR TR k3
e

QuadExpr operator+(const QuadExpr &other)

QuadExpr::operator-=()

A~k
L

void operator-=(const QuadExpr &expr)

W
e

expr: g LB K RILA

QuadExpr::operator-()

I 2 — M FRIBATFR U kA
e

QuadExpr operator-(const QuadExpr &other)

other: JHEAYFKILA.
R
gL
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QuadExpr::Remove()

il 55 ek 2 b i e R 5 {E Y T
L

void Remove(int i)

W
i

i FRERGHE.

QuadExpr::Remove()

il 55 ek 2 b5 i AR A R P
e

void Remove(const Var &var)

W
e

var: JifEA

QuadExpr::Reserve()

oy BER/INA 0 T 251 .
e

void Reserve(size_t n)

W
e

n: A58 n 7).

QuadExpr::SetCoeff()

BEE KRR E R G ERS BT R AL
i

void SetCoeff(int i, double val)

¥
e

i FERTIME.
val: $5ERGEX I SHL.
QuadExpr::SetConstant()

BERR PR E AL
e
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void SetConstant(double constant)

W
i

constant: FEIAFCHF I H I

QuadExpr::Size()
IR P TR
L
size_t Size()
B
Pk Y ITEL

8.4.26 QConstraint 2

QConstraint AR AZEORAFAEXT IRLTHRAPH K BAER B, F2BE T RAR A

QConstraint::Get()

PAF IR AR R . SR U g P

e 2

double Get(const char *szAttr)

QConstraint::GetIdx()

PRI IR R RTHE
s
int GetIdx()
Bl
CIRAPRIRGIME.
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QConstraint::GetName()

IR IRA R AR
g

const char *GetName ()
RIPIME
TIRARBI AR

QConstraint::GetRhs()

ARAF IR AR A i L
e
double GetRhs()
BRI
TR A SR {E

QConstraint::GetSense()

PG IR RAL
e

char GetSense()
RIBIME
TIRZRIGEAL,

QConstraint::Remove()

MBEZR F I 53 224 WY IR
i

void Remove()

QConstraint::Set()

BB IRAR ARV SR O R SR

e

void Set(const char *szAttr, double value)

%

Em
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szAttr: E?%‘%%ﬁﬁﬂ’ﬂ%ﬁ%%
value: TR EHE N EME(E.

QConstraint::SetName()
WHE IR AR
A%
void SetName(const char *szName)

%

e

szName: YRR FR.

QConstraint::SetRhs()

BB IR A i {H .
%
void SetRhs(double rhs)

%

il

rhs: IR i dE -

QConstraint::SetSense()

W T IRARAIRA,
i

void SetSense(char sense)

W
Em

sense: _IRZARMZI,

8.4.27 QConstrArray 3

FIT R PO —4 C++ QConstraint 2 JTRIATHAE, LKA C++ #NRITT QConstrArray
%, ST AT R IE:

QConstrArray::GetQConstr()

#HEL QConstrArray I8 EZRT{E QConstraint.
A%

QConstraint &GetQConstr(int idx)

W
i
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idx: ?E‘ZHEE/‘J%:'%HE«;
R

21 QConstraint

QConstrArray::PushBack()

i) QConstrArray HsI—4 QConstraint.
%

void PushBack(const QConstraint &constr)

W
i

constr: fHURINAY QConstraint.

QConstrArray::Reserve()

B EER/NA 0 T 25T .
e

void Reserve(int n)

W
e

n: A4 n i AS[E].

QConstrArray::Size()

FREL QConstrArray ) ITCE 4T
HE 2

int Size()
BRI
QConstrArray FHICE N

8.4.28 QConstrBuilder 3k

QConstrBuilder F&ZAZEUAL KA T B IR AR a3 5e B4k T AR U v :

QConstrBuilder::GetQuadExpr()
FRIL IR IR KRk
L
const QuadExpr &GetQuadExpr()

B
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TR R

QConstrBuilder::GetSense()

AR IR A A KA,
e

char GetSense()
R
YA,
QConstrBuilder::Set()

BCE— T IRARRIE, KA.

%
void Set(
const QuadExpr &expr,
char sense,
double rhs)
S

expr: 2y FA
sense: YAHRAL,

rhs: 25575 — A0 550000 .

8.4.29 QConstrBuilderArray 3%

FHE R4 C++ QConstrBuilder % XRIATHAE, AZEMACKMRT C+4 #01&%TT QCon-
strBuilderArray 28, 24T ARG A

QConstrBuilderArray::GetBuilder()

#EL QConstrBuilderArray H 38 @R 5 [M{EM IR AN,
g 2

QConstrBuilder &GetBuilder(int idx)

W
e

idx: FEERIERTIMH.
B

¥ E W ConstrBuilder,
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QConstrBuilderArray::PushBack()

[ QConstrBuilderArray FHEAI— IR 1o A i85 -
LTS

void PushBack(const QConstrBuilder &builder)

W
i

builder: RFESHNY IR AHRE DA -

QConstrBuilderArray::Reserve()

PorBER/INA 0 T 251 .
e

void Reserve(int n)

W
e

n: 94 n T AS[E] .

QConstrBuilderArray::Size()

##HL QConstrBuilderArray F ¥ ICE M.
s

int Size()
BRI
QConstrBuilderArray H1ICE L.

8.4.30 PsdVar

PsdVar JERMZEARARAFES X E AL BRI BB, St T RA R AT

PsdVar::Get()

BRI E AR B R A
e

double Get(const char *szAttr, int sz)

"
i

szAttr: JEIEMZFR.
sz: Hi K )E .
BRI
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i RURE BE R, ORAT T B R

PsdVar::GetDim()

RIS A B YESE
s

int GetDim()
B

e AR A YE

W

o

PsdVar::GetIdx()

RECE A BRI RG H.
%
int GetIdx()
B
LR RG | ME.

PsdVar::GetLen()

ARI AR RTT R R .
7S

int GetLen()
B

g A IR L

PsdVar::GetName()

KRB E LRI AR
7S

const char *GetName ()
B

PR RATE.
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PsdVar::Remove()

MR e e A o
L

void Remove()

PsdVar::SetName()

BCE A E AR
e

void SetName(const char *szName)

W

=X
=

szName: JEASE 2R,

8.4.31 PsdVarArray

HIT R PR — 2 Psd Var M EHEFTHRIE, FBIUREN C++ #0801 T PsdVarArray 28, 241
T ARGk

PsdVarArray::GetPsdVar()

IRPCE e A BB AR e R e Ar &
o
PsdVar &GetPsdVar (int idx)

%

e

idx: PEARMERT] .
B M

TERGINFELHE.

PsdVarArray::PushBack()

I6] 2 R A e R LS 2 A
e

void PushBack(const PsdVar &var)

W
i

var: SR
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PsdVarArray::Reserve()

PorBER/INA 0 T 25 1] .
L

void Reserve(int n)

W
i

n: A4 n i As[E] .

PsdVarArray::Size()

ARHCE AR R B A RN
e

int Size()

BRI

8.4.32 PsdExpr

COPT g b N uff— M RIAA, 2 @A BRI ) R B . PsdExpr 2R A2 H0KR i
T R AU X @ A A AL G AR, 4RO T DU s ik

PsdExpr::PsdExpr()

PsdExpr A1 pR L
g

PsdExpr(double constant)

W
i

constant: PsdExpr H{H1{H.

PsdExpr::PsdExpr()
o 3 7 e I HE AR B it 1 2 Rk
s

PsdExpr(const Var &var, double coeff)

W
i

var: PNIINAYIX — 5 WY A i .
coeff: YSHNIIX—I%F N 1S4
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PsdExpr::PsdExpr()

il etk UM 3 ) o S k3
L

PsdExpr(const Expr &expr)

W
i

expr: ¥JHARYLMEFRIR.

PsdExpr::PsdExpr()

5 ] 2 1 A2 R R B A 1 2 i Rk X
e

PsdExpr(const PsdVar &var, const SymMatrix &mat)

W
e

var: ANk — T X B 2 58 A8 6

mat: S IARTIX —IFONS B A 28 KRR

PsdExpr::PsdExpr()

(o1 2 5 A BRI R RO PRk U s ) 2 i Rk
e

PsdExpr(const PsdVar &var, const SymMatExpr &expr)

W

E:
var: {S X — IO W A 2 E A

expr: INMINARIX — 0T B2 A 28 i B ek 3

PsdExpr::AddConstant()

S E Bk A AL
g2

void AddConstant (double constant)

W
i

constant: Y E AR I EE A&,
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PsdExpr::AddLinExpr()

AI—AEMEFB AT, FHARPAGEL
L

void AddLinExpr(const Expr &expr, double mult)

W
i

expr: FREINIMAILIEZRIER .
mult: WEMREAEL, BOAES 1.0,

PsdExpr::AddPsdExpr()

AS—A2ERIBW I, HRLAEEL
e

void AddPsdExpr(const PsdExpr &expr, double mult)

W

E:
expr: i TSI EFRIKK
mult: nRERY R LR, BOAMEN 1.0.

PsdExpr::AddTerm()

I 2 5 R A I — R PRI
g2

void AddTerm(const Var &var, double coeff)
var: FAMEI YA &
coeff: FrA M REL.

PsdExpr::AddTerm()

li 2 E B A IR — 2 E T
e

void AddTerm(const PsdVar &var, const SymMatrix &mat)

W
e

var: g WP R e AR

mat: 2 I A ) AR RO R
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PsdExpr::AddTerm()

fi 2 5 FER A I — 22 T
L

void AddTerm(const PsdVar &var, const SymMatExpr &expr)

W
i

var: P I A

expr: 2 E WP ARAE R Rk

PsdExpr::AddTerms()

[CIESuSavE AN [t 22 R
%
int AddTerms(
const VarArray &vars,
double *pCoeff,

int len)

W

B
vars: AN AL AL
pCoeff: Lk il i it R LA -
len: REUMARIKIE.

BRI

FE I AT

PsdExpr::AddTerms()

i RS I — 2 T
g2

int AddTerms(const PsdVarArray &vars, const SymMatrixArray &mats)

W
T

vars: g i E AR R AL

mats: 2 K R BN AL
BRI

S RE T
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PsdExpr::Clone()

TRIEHE DL ikl
s

PsdExpr Clone()
B

B E R4

PsdExpr::Evaluate()

R IE X FR A
g%

double Evaluate()
R nlfi

KA AH{E.

PsdExpr::GetCoeff()

ARBTG5 X T R AL

e

SymMatExpr &GetCoeff(int i)

W
e

i FERTIME.
B

F5E T MEN R 2 ek I R %L

PsdExpr::GetConstant()

BRI g ek O
g2

double GetConstant ()
R

e FR P B RO
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PsdExpr::GetLinExpr()

I Fk A At Rk
s

Expr &GetLinExpr ()
B

LepERIB AR R

PsdExpr::GetPsdVar()

ARECE s 2R AU 2 B R 1 A
e

PsdVar &GetPsdVar(int i)

W
e

i FHERGHE.
AL
FERE R T MER B~ E A AT 42

PsdExpr::operator*=()

H e — L
L
void operator*=(double c)

c: T EIRA— AL

PsdExpr::operator*()

e LA—HROFIR B Rk
g2

PsdExpr operator*(double c)

c: FeDARI AL
B
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PsdExpr::operator+=()

H3E— Rk
L

void operator+=(const PsdExpr &expr)

W
i

expr: i BN FIA

PsdExpr::operator+()

Hm— AR AR R ) k.
e

PsdExpr operator+(const PsdExpr &other)

W
e

other: il MRy,
SEAEL
R R

PsdExpr::operator-=()

Fs— 2k
L
void operator-=(const PsdExpr &expr)

expr: i B FIA

PsdExpr::operator-()

I 25— AR ATF IR 3 2k
g2

PsdExpr operator-(const PsdExpr &other)

other: JiZHIFRILA.
B
SRR
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PsdExpr::Remove()

il g 2 s Feak A g R 5 | {E T
L

void Remove(int idx)

W
i

idx: $RERT|H-

PsdExpr::Remove()

T3 ik o 5 4 AR A G A T
e

void Remove(const Var &var)

W
e

var: JifEA

PsdExpr::Remove()

il 55 2 s ek A 5 4 i 2 AR AT R
e

void Remove(const PsdVar &var)

W
e

var: JiEbE AR

PsdExpr::Reserve()

PorBER/INA 0 T 25T .
i

void Reserve(size_t n)

¥
e

n: A0 n i AS[E] .

PsdExpr::SetCoeff()

B RN AU E 2R G B R I 2R RO

e

void SetCoeff(int i, const SymMatrix &mat)
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W
i

i FERTIME.
mat: 58 R EXH R I i) AR AR

PsdExpr::SetConstant()
BER E R AL
L

void SetConstant(double constant)

W
i

constant: g K HEEL.

PsdExpr::Size()

BRI E FIR A Y 2 A
e

size_t Size()
R
g Rk A R 2 WAL

8.4.33 PsdConstraint
PsdConstraint 2 AZER Mg A2 8 29 A S BAER B 28 , $2405 T DA R ik

PsdConstraint::Get()

PAFRE LR EIEE . SRR e JE .
g2

double Get(const char *szAttr)

Bhk

szAttr: Tl EARAHI R IE A R -
P

KUK JEE TR AL -
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PsdConstraint::GetIdx()

RHCE E AR RTHE
s

int GetIdx()
B

HE LRI KRG ME

PsdConstraint::GetName()

AR E AR PR
e

const char *GetName ()
RIBIME
LB AR AR

PsdConstraint::Remove()

ANRZR A 5 24 Y RE 2R
e

void Remove()

PsdConstraint::Set()

WEEE AR B . SRR E KB k.
s

void Set(const char *szAttr, double value)
S

szAttr: il EULE AR IEA TR

value: FIrah B B Jm LA

PsdConstraint::SetName()

BCE A E AR AR
g2

void SetName(const char *szName)

W
e
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szName: 2 E AR FR.

8.4.34 PsdConstrArray

A P—41 C++ PsdConstraint W TH8AE , AR C++ B8t T PsdConstrArray
xR, RUET AT AT

PsdConstrArray::GetPsdConstr()

ARBCEE A P I E R T MEREE 2R
e

PsdConstraint &GetPsdConstr(int idx)

W
R

idx: FHERERTIH.
B
FRREREE LR

PsdConstrArray::PushBack()

T2 XE AR TS I — 2 23R
e

void PushBack(const PsdConstraint &constr)

W
e

constr: fFRIIMEEA K.

PsdConstrArray::Reserve()

PorBER/INA 0 T 251 o
e

void Reserve(int n)

W
e

n: A0 n i AS[E] .

PsdConstrArray::Size()

IRBCEE AR P R TT R AL
i

int Size()
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B
e OB TE R A

8.4.35 PsdConstrBuilder

PsdConstrBuilder ZE2 A2 B0 MR MRS FHX A 5 LA AR I SR8 S it T DA R LA T

PsdConstrBuilder::GetPsdExpr()

R SR PRI ESus: W
e

const PsdExpr &GetPsdExpr()
S (e
RIS

PsdConstrBuilder::GetRange()

ARECEE AR LA R AR R E (VT ARB_ BRI, DHIRT 0).
e

double GetRange()
S (e
PEAEE E (AR LAWK .

PsdConstrBuilder::GetSense()

ARECE 2 LA R A HER T
e

char GetSense()

PsdConstrBuilder::Set()

BE— R ARFRIEA, AR A
s

void Set(
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const PsdExpr &expr,
char sense,

double rhs)

W
Em

expr: AW — MR & Rk,
sense: [ 7 COPT RANGE 4 E s,
rhs: 25— 550000

PsdConstrBuilder::SetRange()

WEMEHEYHR A ETR).
e

void SetRange(const PsdExpr &expr, double range)

W
R

expr: P RE IR HFKAH B AR IR XA LR B3
range: ZIRGEHIKE (W FAE EABRE, BAKT 0).

8.4.36 PsdConstrBuilderArray

RER S —42H C4+4 PsdConstrBuilder X4 3ETHAE, BEAACKERY C+4 #2051 T Psd-
ConstrBuilderArray 28, 2t 7T PA NG HYE:

PsdConstrBuilderArray::GetBuilder()

BRI RE LR AR B T 5 8 R AR E 290
%
PsdConstrBuilder &GetBuilder (int idx)
idx: FRERETIME.
B
T B 21 LR A A -

PsdConstrBuilder Array::PushBack()

1] 2 5 AL AR RO TS I — 2 R 2R A -
e

void PushBack(const PsdConstrBuilder &builder)
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%

b

builder: FFRIIKINEE AHE AR

PsdConstrBuilderArray::Reserve()
WA BER/INA o T 25 1] .
i
void Reserve(int n)

%

e

n: A4 n WA

PsdConstrBuilderArray::Size()

BRI E AL AR P TR
s

int Size()
BRI

g AR AR A B P R TR A

8.4.37 SymMatrix

XFRAL R T I RO R, W A RA, AR E H iR At . SymMatrix 2852
CRACR g HR PRI R B, $2 0 T AT LA TR

SymMatrix::GetDim/()

ARIONFRA P A 8L o
g2

int GetDim()
R
REFREE R 4

SymMatrix::GetIdx()

ARBO PRI R T MH
HE 2

int GetIdx()

BRI
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X FRAE R R T

8.4.38 SymMatrixArray

MR PSF—4 C++ SymMatriz SFEFTEAE, BECRERN C++ 0% T SymMatrixArray
%, BT AT R

SymMatrixArray::GetMatrix()

BRI FRAE PR HL A8 1 N bR R
e

SymMatrix &GetMatrix(int idx)

W
R

idx: XPFRAEFER) R AR .
B
FEE P ARA R AR R

SymMatrixArray::PushBack()

T R R 5 L L A — S R PR
e

void PushBack(const SymMatrix &mat)

W
e

mat: XTRRAE P,

SymMatrixArray::Reserve()

PorBER/INA 0 T 251 o
e

void Reserve(int n)

W
e

n: A0 n i AS[E] .

SymMatrixArray::Size()

AR IO R R P 5 4 FE X AR A
i

int Size()
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B
X BRI

8.4.39 SymMatExpr

X PRAE IR AR TR RV A, AT RSPl 2 — AR . Rk i 4b 2 T DARE
BIREPRANE, BRI B E AR e 2 E H AR A . SymMatExpr S8 A2 8000 (LR M2 o Fra
Meeai s, R4t T U ibirik:

SymMatExpr::SymMatExpr()

X AR R Ik A BRI 1 PR K
L

SymMatExpr ()

SymMatExpr::SymMatExpr()

S PH A AR A HE AR A i ) 2k o
e

SymMatExpr(const SymMatrix &mat, double coeff)

W
i

mat: PRI XI5 . ) X R B
coeff: Wik, UNINFX—TIXIWAISE. BHAE N 1.0,

SymMatExpr:: AddSymMatExpr()

SN XIFRAEFGR AT, H AR AL
g2

void AddSymMatExpr(const SymMatExpr &expr, double mult)

W
Em

expr: i BN X FRAT R IA
mult: A[RERRLEL, BOAER 1.0

SymMatExpr::AddTerm()

T X AR 2k s s I — T
L

bool AddTerm(const SymMatrix &mat, double coeff)
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W
i

mat: I H R FRH R o
coeff: JFIHREL.

B
/RME, AR s .

SymMatExpr::AddTerms()

i R As N2 A0
g 2

int AddTerms(

const SymMatrixArray &mats,
double *pCoeff,

int len)

W
i

mats: I H A FRA FE A
pCoeff: I iy REEA .
len: RBEHKE.

B
SIS AR G, A TSR

SymMatExpr::Clone()
TRIEHE DURFRAR ik 5
e

SymMatExpr Clone()

B
HFA AR

SymMatExpr::GetCoeff()

AREGER I 9 E R T R 2R %
e

double GetCoeff(int i)

W
e

i fRERTIME.
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B
TR T MEN W ) 2k T 2R 4L

SymMatExpr::GetDim/()

BRI AR PR R 4E L o
i

int GetDim()
Bl

X RAE R 4

SymMatExpr::GetSymMat()

ARIRIK G E BRGNS BT AR FRAE R

e
SymMatrix &GetSymMat (int i)

%

il

i FERTIME.
B
TR T MEN W IR PR AR 52

SymMatExpr::operator*=()

H e HAEL
e

void operator*=(double c)

W
i

c R A—HEL

SymMatExpr::operator*()

Fe A—A~H HOFaR [T Y Feak
e

SymMatExpr operator*(double c)

W
i

c: FLARIHEAL
B
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SymMatExpr::operator+=()

38— R FRRE s
e

void operator+=(const SymMatExpr &expr)

W
i

expr: i BRI FRA Rk

SymMatExpr::operator+()

HI— AR IR TR k3
e

SymMatExpr operator+(const SymMatExpr &other)

SymMatExpr::operator-=()

B — AR ek 2
L

void operator-=(const SymMatExpr &expr)

W
e

expr: i BN KM FRA R IL

SymMatExpr::operator-()

I 2 — M FRIBATFR U kA
e

SymMatExpr operator-(const SymMatExpr &other)

other: JHEAYFKILA.
R
gL

8.4 C++ fifbi@i
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SymMatExpr::Remove()

il 55 ek 2 b i e R 5 {E Y T
L

void Remove(int idx)

W
i

idx: $RERT|H-

SymMatExpr::Remove()

M3 X o A i 3 5 38 G S PR A S A T
e

void Remove(const SymMatrix &mat)

W
e

mat: $5 8RR FREE G

SymMatExpr::Reserve()

oy BER/INA 0 T 251 .
e

void Reserve(size_t n)

W
e

n: A0 n i AS[E] .

SymMatExpr::SetCoeff()

BB FRR AR E R METHC ) R EL
i

void SetCoeff(int i, double val)

W
e

i FERTIME.
val: #EERT EIH S AL
SymMatExpr::Size()

ARBON PRI PR 5P B TR
e
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size_t Size()
R
AR P R R 2 A I
8.4.40 ProbBuffer 3

ProbBuffer &g FAFR G XAYEEE, $24L T PATN LRIk

ProbBuffer::ProbBuffer()

ProbBuffer FIHi& K%L
B

ProbBuffer(int sz)

W
T

sz: ProbBuffer [J#]45 K/)>

ProbBuffer::GetData()

ARITE AT B P A
e 2

char *GetDatal()
RIAME

AT R AL o

ProbBuffer::Resize()

TREATRN S E R
g2

void Resize(int sz)

W
i

sz: FHEMZEAT RN,

ProbBuffer::Size()

REGAER N
HE L
int Size()

B
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AR
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FLsE C# APL 25

NI RS ZR I 3 S A T O R SR A A TR AR, RORIES BT Rt T C# 0, &

FREAS CHE $5 R AN D RERES T4

9.1 C# WHR

WROGE LT Cf DA 2 WA, A —Iew . (FERE. SHAREL AR &

TR A BRI E N S [T

9.1.1 B

— B UE AR Consts KHL. MR LA L Copt fir4a 25 (A I 2R 15 7] — Mt 4L, 4N Copt.Consts.

XXXX.,
o PeAeTsTE
— MINIMIZE
KA H AR EL
— MAXIMIZE
e/ MEH PR R %L
o IR
— INFINITY
Teg5 BEHIERIME N (1e30).
o RiE X

— UNDEFINED

S5 CRBRIAE N (1640),

o PR
— LESS_EQUAL
e g(z) < b AR,
— GREATER_EQUAL

A g(x) = b BZIH.
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— EQUAL
AN g(z) = b KL
— FREE
TENFLTRIFEAX
— RANGE

RINA_ERAF Y, AL < g(2) < u IR

&

=

o AE
— CONTINUQUS
LR B
— BINARY
Tt R
— INTEGER
A
« SOS Zyizz
— SO0S_TYPE1
SOS1 Zy3.
— S0S_TYPE2
SOS2 3.,
o THHEL R
— CONE_QUAD
B B4
— CONE_RQUAD
et e
o FRE
— BASIS_LOWER
JEEAR R, HUE AR,
— BASIS_BASIC
FARE,
— BASIS_UPPER
JEEAR R, HUE B,
— BASIS_SUPERBASIC

ERACE, EREAR LR,
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— BASIS_FIXED

JERAE, BEEEEME—RBA (LT HM%E).

o Bl E S

SR RERIGIE S S AR

BB

— CLIENT_CLUSTER

AR5 Ry 1P Mtk

CLIENT_FLOATING

LRSS f iy 1P Hudik
CLIENT_PASSWORD
TREAR 5 A 4 G o
CLIENT_PORT

A TR 5 s A £ i
CLIENT_WAITTIME

P i SRR A] o

9.1.2 fikA

FH AT DASE A A 3 R BB PO S, E TR AR

KT MRS FLOE AL Status KB, I a LAl Copt 44 23 A A A2 M AR S

e

Al Copt.Status.XXXX,
UNSTARTED
) ARTT AR -
OPTIMAL
HRE T B AR
INFEASIBLE
B2 TR o
UNBOUNDED
H b bR B EL AR T ) AT IS
INF_OR_UNB
2 T A o H AR R B A5 T 5T T
NUMERICAL
SRAGE 2 EE )
NODELIMIT

FE e BRI 2135 AR BB 5 R A -

9.1 C# WEX
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+ TIMEOUT
IS [ FR Al 21035 AR B 5 R A

e UNFINISHED

SRIGL AL (BRI TRUENE, KIS Toks haiR.

9.1.3 fHEVHE

fi S HUE SCAE DblInfo JHL I Al AL Copt iy 25 (A BT 2815 A 5 L5 %K, 4N Copt.DblInfo.
XXXX,

o BERAH AR
— Obj
Apik (5) B EHARERER L
~ LB
A (F)) SELHR (17) WTFH
— UB
A (9) BEAW (17) LA
o SRABEERAE KAF B
— Value
AphE (41) WIHUE.
— Slack
PASAZ S IUE, WM SRS IRFREE (activities). 3G T RIEMAIZL,
— Dual
X B AL AU . GE T2t R
— RedCost
A5 LY Reduced cost. {0 AT Ltk RIS,
o X# Farkas Fl13:70514k
PER L
LR ) ETT I A TR B TCFN, SRARS T LAIR [ Farkas (LRS00 RS2 )
oE oo (MMEIREGTER) 1A IER.

— DualFarkas

2 R RI 1) TG AT AT R, KPR R X Farkas (WA ARSI Z) o EIRE
"ReqFarkasRay" :X—Z8, PABAIRRAEES T DAIR A0 Farkas.

X Farkas ffE v DU Az = 0 and | < o < u WYZRPERIRI 2R MRS . 242 R K] Jo
FIATAET, (X Farkas [f& y AT AR R RGAFAEM %8 maxyT Az < yTb = 0,
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WA max y” Az fEH AR 6 = yT A, Y a; < O BERE o = 1 50 6 > 0 IR o =
, ATRAFRE A yT Az (IR T REHUE -

BT 53— A M RGN . ming” Az > §7b = 0. MFRLAMESL,
DARER AR [ HIXH 8 Farkas BUAESIH, B g = —y.

TERIEIL T SRAR T AR TCSE I AR A Farkas. G014 2R ML) 010 R 774 B
STILRO. E, Fef AU FeasRelax HHAETFST ok 1 5 4k MM R WA T

— PrimalRay

SRR FEUTC U, AR e (B BURSER) . T IE "ReqFarkasRay" X —Z4Y,
AR GRS A T LASR o] 2052k

S F AR R MBI AR P min cTo, Ax = band © > 0, FICHLRE r WENUT
S r>0,Ar =0 PAJ% Tr <0,

o AIATARARSHAE AR KA K

— RelaxLB
i (5) SEAR (1) TR T bia b .
— RelaxUB

T (F)) sEAR (F7) R T bR
— RelaxValue

AR AR R AR 1 (51)) HYIRUE.

9.1.4 @M%
FEA ) COPT J@I#RE XAE DblAttr Al IntAttr ZEHL. I A DAL Copt.DblAttr . XXXX AYIEAi1A
COPT # G2tk PAREE Copt. IntAttr. XXXX MfEA T COPT HAY g,
o DEALRIRUA K 1k
— Cols
HAE
e (REEES) 14
— PSDCols
BAE
e AR
— Rows
BAE
2R (RBOEIEAT) B4
— Elems

BRI
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FHOEEAER TR
QElems

b2

TR AARR P AR IR I

PSDElems

HHURM

FI b bR B2 s AL
SymMats

BN

AR Xt AR R R ) B
Bins

HUURM
kR (B) AN
Ints

HAUR M
BHCB R (F1) L
Soss

HAUR M

SOS R4
Cones

HHURM

Y HEL AL
QConstrs

HHUR M
R
PSDConstrs

HHUR M

25 LRI L
Indicators

HAUR M

Indicator 255 4K
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— ObjSense
BAE .
PeteIrm .
— ObjConst
PE BN
b R 20 1 5 2o
— HasQObj
BAE L
PRALR AL S IR I H bR R 4K
— HasPSDObj
BAE
R SR A 5 2 i 30T H AR R AR
— IsMIP
RAE
B E A S BRI
o SRIBGER KB
— LpStatus
R E
LMERRRAPIRAS . T S5 H KA SRIPIREH L.
— MipStatus
R E
BBRIRAPIRES . S B RAPRAPIRESHLO
— SimplexTter
RRE .
FRATTERIE IR AL
— BarrierTter
R E .
W IR AL
— NodeCnt
Hm bk
I3 38 FHR R A

R
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— PoolSols
BAE .
figgt P R AH
— HasLpSol

BRI

Je 15 ] ASR A E M Y (R

— HasBasis
HHURM
R T DASR LR R 1 2
— HasDualFarkas

BRI

AR BT I ATRI, 2R MR Farkas (i OGRS .

— HasPrimalRay
RAE

ML T F, R AR ] e (RN ) -

— HasMipSol
KRR
SRR -
— IISCols
KRR
IS HAZ B S %ECH -
— IISRows
HHUE M-
IS 2% H .
— IISSO0Ss
R
IS H SOS 2y A% H .
— ITISIndicators

R

IIS 7 Indicator £y % H .

— HasIIS

R
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ERAE IS,
— HasFeasRelaxSol

HAURM

AR W AT A T 4,
— IsMinIIS

HHURM

T TS 275 W,
— LpObjVal

TR

QMR A e
— Best0bj

TR

HEBONKN SRR TR S5 1 E s bR 4R
— BestBnd

TR

RO KR A I T 7
— BestGap

TR

BRI R AR5 AU B L AR 28 2
— FeasRelax0bj

BB

AATALRAIAE .
— SolvingTime

T

KRR PRTEL (FD) .

9.1.5 %
FrE ) COPT S8#K & XAE DblParam Al IntParam Z5H. /0] AT Copt.DblParam.XXXX HIFEZ
Vi) COPT % iS4, PASGEIL Copt. IntParam. XXXX [T {7 COPT #AIZ4L.
o PREIFIZZE
— TimeLimit
RS

PSRRI )R (F5)
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— NodeLimit
TFRZHL
RO SR AR5 1B
— BarIterLimit
TFRSHL
P RTE SR AR 1) 15 AR A o
— MatrixTol
TFRSHL
AR R A
— FeasTol
TFRSHL
AphE . AR TR ZE
— DualTol
RS HL
XA AT AR 22
— IntTol
FFRSHL
AR R R RUR A 2
— RelGap
TFRSHL
BRI ) e AR A 22
— AbsGap
TFRSHL
BRI ) e LR 22
o PR K
— Presolve
BHSH.
TR AR5 o
— Scaling
BHSH.

SE TR M — T, R R ECEMEREE (Scaling)
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— Dualize

LSie 28

e 1 P SRR AR 2R

o ZRMEPLAIAN K

— LpMethod

BRSH.

SRABANME R ME R ) 355
— DualPrice

BRSH.

VesE A EFRAITEYAR) Pricing 5%
— DualPerturb

BUSH.

e FVPA E ER Al SR T b R R 5
— BarHomogeneous

BRSH.

s ISR E X
— BarOrder

BRSH.

W IR HES ) SR
— Crossover

BRSH.

45 # ] Crossover,
— ReqFarkasRay

BRSH.

PERT R LM FEUE T AT R ECE TR, R TS Farkas (L IUMOG R GTER)
s B (MR ATL) -

o 2RI R
— SDPMethod
BUSH.
SRARE AL P S
o BB K
— CutLevel

LSV 318
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A P T 3R

— RootCutLevel
BRSH.

AT LA P T Y 3 3

— TreeCutLevel
BRSH.

TR T 3

— RootCutRounds
BRSH.

RAT LA LT U

— NodeCutRounds
BUSH.

PRI A R T A R

— HeurLevel
BRSH.

JE K AR BRI .

— RoundingHeurLevel
BRSH.
Rounding J5 & XA RE .

— DivingHeurLevel
BRSH.

Diving & &N ER IR .

— SubMipHeurLevel
BRSH.

T MIP ()8 & X EER R .

— StrongBranching
BUSH.

Strong Branching {35 i .

— ConflictAnalysis

BRSH.

Fe A 9 Ar
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— MipStartMode
BUSH.
AL PRI IR AR 7 2K
— MipStartNodeLimit

BUSH.

KA SEEERRIUGIRIS , SKIBR T MIP #9755 AR .

o FATIHEAR X
— Threads
HHSHL.
[F SR fogp g P e AR
— BarThreads
HHSHL
PR 1 R R
— SimplexThreads
HHSHL.
X R ER AT A ] e 2 AR
— CrossoverThreads
HHSHL.
Crossover fifi i ({ ZRA4K.
— MipTasks
HHSHL.
MIP SR AR 5550
o IS P1HAH K
— IISMethod
HASH
THE TIS 105 vk.
o FIETARAR BT K
— FeasRelaxMode
HHSHL.
TR AT T T ¥
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— Logging
BESH.
A ARORAEH S
— LogToConsole
BUSH.

T BRR AR HEEHEH G .

9.2 C# RILEk
AT GAAZEAL K AR ) CH# B b @A, (8 Poe P b 2 248 5 I Ak A L
R LT e A ) 236
9.2.1 Envr R

BIESRIBATR R DRI AR P AT DR S — 25 . MRS SRAFSLAUER AT — IR Enve X0k, ]
P S — SRR, A REAE ML b A8 — A s 2SR AL

Envr.Envr()

COPT Envr 25115 R %L
i 2

Envr ()

Envr.Envr()

COPT Envr 2415 KA.
B

Envr(string licDir)

W
e

licDir: HIFHEE MR, A AL SO B & ) i e S F

Envr.Envr()

COPT Envr 25115 k%L
HiE 2

Envr (EnvrConfig config)

W
i

config: COPT Envr [l &, (I mfRiEgniteE.
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Envr.Close()

RPNEAR TR . Z BIPAS R IEAR B R, 2 IR T G ) 4=l ) RS B A28
L

void Close()

Envr.CreateModel()

DA R .
L

Model CreateModel (string name)

name: F & XHIHEIZ TR,
B
RERIN} 4

9.2.2 EnvrConfig

AR P o AR A 55 47 sUB S B SR A . W DABTEEPRSEIE B IR B B COPT 1% )i
HONITA-

EnvrConfig.EnvrConfig()

Envr it & 280+ & R %L
g

EnvrConfig()

EnvrConfig.Set()

W Envr BCERHRAINE.
e

void Set(string name, string value)

N
i

name: [t & 1Y <58 1A o
value: Jil B2

9.2.3 Model %

Model IS RMAK AR AU SARIERYELRE, RAL T AT AT
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Model.Model()

L AR T PR
L

Model (Envr env, string name)

W
i

env: KERIPIIRTERT S
name: A4,

Model.AddCone()

AR AP — LR
e

Cone AddCone(ConeBuilder builder)

W

E:

builder: #HELHAE NEs.
Sy (I
HHELTR

Model.AddCone()

AR i — LR
i

Cone AddCone(Var[] vars, int type)

W
e

vars: 2 5HEARAS R A
type: HEAHRMARAL

R Ml
HHELTR .

Model.AddCone()

AT i — LR
i

Cone AddCone(VarArray vars, int type)

\
b
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vars: - S5HEA RIS BRI A VarArray 35,

type: HELARAYRIY.,
B
B HEL AL

Model.AddCone()

T2 A — A HE L A
e
Cone AddCone (
int dim,
int type,
char[] pvtype,

string prefix)

W
i

dim: HELRAGLERE .
type: HEAHIEA,

pvtype: HEZARHAR AL,

prefix: A3k, HELARPARMHREZ, BIMEA “ConeV”,

B
B HEL AL

Model.AddConstr()

A2 R — A ZR PR LR
7S
Constraint AddConstr (
Expr expr,
char sense,
double rhs,

string name)

W
Em

expr: FIMLHREIEA.
sense: ZRPYIEAL,
rhs: FA R A M.
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name: W%, FAHRAILFR
B
B

Model.AddConstr()

AT rp I — ALY
s
Constraint AddConstr (
Expr expr,
char sense,
Var var,

string name)

W
R

expr: HfARFEILA.
sense: ZWIRAL,
var: A MIERAL R, T @ 29HE R AL
name: W[iE, FAHAILR
B
B

Model.AddConstr()

AR R I — A LY
s
Constraint AddConstr (
Expr 1hs,
char semnse,
Expr rhs,

string name)

W
i

lhs: FrARA A MME.
sense: W KHAL,
rhs: HABRA A IME.
name: AJi%, FrAHAILK
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B
WL

Model.AddConstr()

AT rp I — P2 R
i
Constraint AddConstr (
Expr expr,
double 1b,
double rb,

string name)

W
i

expr: PR FILAX.

1b: RN T 5E

rb: RIS

name: W[k, FrEYHRMAFK.
B

WL

Model.AddConstr()

AT R I — A 2R
g 2

Constraint AddConstr(ConstrBuilder builder, string name)

W
Em

builder: FrZA WA i

name: "3, FrLAWMHLIR.
B

HIH

Model.AddConstrs()

I 20 F I e P2 A
R

ConstrArray AddConstrs(
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int count,
char[] senses,
double[] rhss,

string prefix)

W
i

count: FMIMLMLIHREH .

senses: ZIRAAEAL, AR,

rhss: AR A DIE.

prefix: FZRINAFRAIZ, BOMEN “R7S
B

BRI ConstrArray 2.

Model.AddConstrs()

I A28 R I e P2 A

e
ConstrArray AddConstrs(
int count,
double[] 1bs,
double[] ubs,
string prefix)
S

count: IFMNALIELHEH .

bs: LR AL .

ubs: B A A

prefix: Wk, FAWMAIRHIL, BIAMEN “R7.
B

BRI ConstrArray 2.

Model.AddConstrs()

I A28 R I e P2 A
g 2

ConstrArray AddConstrs(ConstrBuilderArray builders, string prefix)

W
Em
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builders: LML RS

prefix: W1k, FARMAFRALR, BIAMEN “R7.
R

AR ConstrArray 2.

Model.AddDenseMat()

I AR P o — AN B PR A
e

SymMatrix AddDenseMat(int dim, double[] vals)

W
e

dim: FFBEONFRA EIYERE .

vals: AREIC(HAA . HONRFHEFEAREIC, BB KR AR i KA
.

B
HOR PR REXT R

Model.AddDenseMat()

I 28 I — A~ S5 B B e
g%

SymMatrix AddDenseMat(int dim, double val)
e

dim: BFEOWFRA I 4R .

val: [l ARZICME, ARIETON A .
P

ORI PR 42

Model.AddDiagMat()

A rp I — X A A R
i
SymMatrix AddDiagMat(int dim, double val)

%

e

dim: XA A R 4E
val: [A—ANHEZICE, FRERNAITE.
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B
HOR XA

Model.AddDiagMat()

IR e o — A R S
g 2
SymMatrix AddDiagMat(int dim, double[] vals)
S
dim: X R LA 4
vals: BURGEE(EENZH, HORIEFEXAITE.
A
xR T 42

Model.AddDiagMat()

I 23 F I — X A A
g 2
SymMatrix AddDiagMat (
int dim,
double val,

int offset)

W
Em

dim: XA I

val: [Al—MEFICfE, APREEXAITER.

offset: M TARMEXI AL FFE & .
BRI

O AR 42

Model.AddDiagMat()

IR R I — X R
e

SymMatrix AddDiagMat(
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int dim,
double[] vals,

int offset)

W
i

dim: X A A 4
vals: BURGEE(EENZH, HORIEFEXTAITE.
offset: FHXITHRUERT AL T H & .
R nl i
X AR T 42

Model.AddEyeMat()

AR rp I — A B
L

SymMatrix AddEyeMat(int dim)

dim: FALZHE I ZERE .
R
BRI XA

Model.AddGenConstrIndicator()

IR I — AN R AR R A — 293K (GenConstr)
g 2

GenConstr AddGenConstrIndicator (GenConstrBuilder builder)

builder: —fi%ZJ (GenConstr) 47,
R
RAERBINHT— B2 (GenConstr) .,

Model.AddGenConstrIndicator()

2R R A — AN R AR AR — 2R (GenConstr )
e

GenConstr AddGenConstrIndicator(
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Var binvar,
int binval,

ConstrBuilder builder)

W
Em

binvar: SRR .

binval: BEREMELYHA LAY — BRI H R ERE (0 50 1).

builder: YA NAE.
B
BN BT — 2K (GenConstr) .,

Model.AddGenConstrIndicator()

ISR g A SR AHR R B — R 29 (GenConstr) .
s
GenConstr AddGenConstrIndicator(
Var binvar,
int binval,
Expr expr,
char sense,

double rhs)

W
i

binvar: —iHHflFERAEE .

binval: BRI R —HEHFER L EIE (05 1),

expr: FLPELA R IR
sense: P MEL AL,
rhs: HTRILMELOA M.
B
REHRR BB — AR (GenConstr) .

Model.AddOnesMat()

A I — AN AR T 1 R B0 FRAEL R
g 2

SymMatrix AddOnesMat (int dim)

W
Em
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dim: 2B BOGHFREE P4
R
SHO R X 42

Model.AddPsdConstr()

TS g i — A2 AR
s
PsdConstraint AddPsdConstr(
PsdExpr expr,
char sense,
double rhs,

string name)

W
R

expr: i E AR FRLA .

sense: E AR IIFA,

rhs: B E A M.

name: AJH%, 2 TE AR H AR
BRI

g AR

Model.AddPsdConstr()

LA h i — A2 E 23
s
PsdConstraint AddPsdConstr(
PsdExpr expr,
double 1b,
double ub,

string name)

W
i

expr: Hif)FE AR FA .

1b: P ARAY A

ub: PE AR LA

name: [, 2 TE A H AR
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B
BEE LR

Model.AddPsdConstr()

IR I — A2 E 2R
i
PsdConstraint AddPsdConstr(
PsdExpr 1lhs,
char sense,
PsdExpr rhs,

string name)

W
i

lhs: HpE AR ZEMRILA.

sense: A E AR ZEAL,

rhs: B E AR FREA

name: [, SHrE LRI TR
B

B E L FR

Model.AddPsdConstr()

IR I — A2 E YR
g 2

PsdConstraint AddPsdConstr(PsdConstrBuilder builder, string name)

W
Em

builder: H7E LA Mids .

name: FJ3E, B LWL TR.
BRI

WP AR A

Model.AddPsdVar()

I RS20 R T A
R

PsdVar AddPsdVar(int dim, string name)
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W
i

dim: P EAE R .

name: gL B AR
P

PP R

Model.AddPsdVars()

IR AN — 282 G AR
%
PsdVarArray AddPsdVars(
int count,
int[] dims,

string prefix)

W
i

count: HfE A RAVEH .

dims: BHCHA, W& T HE AR,

prefix: Bl BINAIREIZ, BINFIZZ PSD_V,
R nl i

AN 22 AL A

Model.AddQConstr()

]S R i — A IR AR
s
QConstraint AddQConstr(
QuadExpr expr,
char semnse,
double rhs,

string name)

W
i

expr: ) —IRAHR KK
sense: W KIHAL,

rhs: HABRA A IME.

name: ¥, AR ATR.
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B
RGNS

Model.AddQConstr()

IR I — A IR 2R
i
QConstraint AddQConstr(
QuadExpr 1lhs,
char sense,
QuadExpr rhs,

string name)

W
i

Lhs: S KA ZE ML,

sense: _IRZARAYLAL.

rhs: B IRARP AR

name: [k, FIRAIRI AR,
B

WKL R

Model.AddQConstr()

IR I — A IR YR
g 2

QConstraint AddQConstr(QConstrBuilder builder, string name)

W
Em

builder: H IRAFA M.

name: F[3E, B IRLHMNZAFR.
B

W IRAFR

Model.AddSos()

AR 7R g i —A~ SOS 243 .
g5

Sos AddSos(SosBuilder builder)
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W
i

builder: SOS Yo gy .
R
B SOS #ynk,

Model.AddSos()

B I —4~ SOS 23,
s
Sos AddSos(
Var[] vars,
double[] weights,

int type)

W
R

vars: 25 SOS A A8 54l
weights: 215 SOS 2 Ar A E R4 -
type: SOS ZHfyKAL,

BRI
# SOS 2y,

Model.AddSos()

L R —A~ SOS Zy3.
i 22
Sos AddSos(
VarArray vars,
double[] weights,

int type)

W
Em

vars: 25 SOS 2y ({78 BAl i VarArray 2.
weights: 25 SOS Zydi7s &AL E 4 .
type: SOS AR yKAL,
BRI
#i SOS 2k,
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Model.AddSparseMat()

T 20 A X R e
L
SymMatrix AddSparseMat (
int dim,
int nElems,
int[] rows,
int[] cols,

double[] vals)

W
Em

dim: FE R FRAE R 4R o
nElems: BATFRALE A AERIC L.
rows: BB, RAF TIEZ0nfTo.
cols: BEHUAL, TRAF TAEZITMIS .
vals: JEZTCEHEA.

BRI
O FRAE X4 o

Model.AddSymMat()

MR E S FRAE ek, 1B b B — S X R
HE %
SymMatrix AddSymMat (SymMatExpr expr)
B
expr: X FRAFEFIBAR L.
P
LERFRAFERT S

Model::GetSymMat()

AREUSZ i 5 R G R R
s

SymMatrix GetSymMat(int idx)

S
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idx: FEERTIME.
B
AEIRHR R AR o

Model.AddVar()

AR rp I — AN AE B DA A AN 0 R B8
s
Var AddVar(
double 1b,
double ub,
double obj,
char vtype,

string name)

W
i

1b: FABRI TR

ub: FAE A LS.

obj: AL EAE H AR A I R AL

vtype: AT EIIRAY,

name: H[¥E, HiALRALHR.
BRI

s

HM

Model.AddVar()

AR R I — AN AZ B DA A AN 1) R U8
s
Var AddVar(

double 1b,

double ub,

double obj,

char vtype,

Column col,

string name)

W
Em
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1b: FAS =AY T 5.
ub: FASE) EAL.
obj: HrAE EAE HAReRE I R EL.

vtype: HAREIEA,

col: FUXFSR, HITHaE R R Em— 424,

name: A%, FAEBEAILFR.
BRI
HAE

W

Model.AddVars()

I A2 R A
g 2
VarArray AddVars(
int count,
char vtype,

string prefix)

W
i

count: SRR
vtype: FEFEAYIAL,

prefix: Ak, FrEEMAFHIZE, BN C.

BRI
SR VarArray 28,

Model.AddVars()

IR A
L
VarArray AddVars(

int count,
double 1b,
double ub,
double obj,
char vtype,

string prefix)
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W
Em

count: VRMNZE B .

b: FAE R T A

ub: FAR R FA.

obj: HAETE H br R EUE M R AL

vtype: HAERMIIA,

prefix: [k, FrERMLTREIR, BINKH” C7,
Bl

A BB VarArray 2,

Model.AddVars()

AT A
LTS
VarArray AddVars(

int count,
double[] 1bs,
double[] ubs,
double[] objs,
char[] types,

string prefix)

W
e

count: ¥SHNALERIKE .
lbs: By N AL, RN as, TN 0.
ubs: FASER EFAAL, AR, ERUONIEIC s 1 T kAR
objs: PrACEAE HARRA T I REHAL, WA=, W 0.
types: FERMLEA, MRS, NNESAL .
prefix: WPk, FAARMAIREL, kK C.
B

PSR VarArray %,

Model.AddVars()

T P2 N AR
e
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W
e

VarArray AddVars(
double[] 1bs,
double[] ubs,
double[] objs,
char[] types,
Column[] cols,

string prefix)

Los: HiZE R T FECL, WRHZE, FRN 0,
wbs: HAER FFECAL RN, RIS | AT
objs: i R FARBECHAO R AL, R, W 0.

types: FAERMAA, WANZS, MNHLAE R,

cols: FURTGARAL, J T A AT A5 B TR — 2Lk

prefix: Wik, FERMALIAL, Bily C.

B

FAS R ) VarArray 28,

Model.AddVars()

TJABEZR w1 A

1

W
e

%

VarArray AddVars(
double[] 1bs,
double[] ubs,
double[] objs,
char[] types,
ColumnArray cols,

string prefix)

1bs: AR N HEH, =, FHHA 0.

ubs: PSR FFRECH, AR E, ERCRIETRS ECE 1 AT A .
objs: HiAERTE HARBRAUT M R Bl nshzs, W o,

types: FASRIIRAL, WH AT, MPESA R,

cols: FURFGeHII ColumnArray %, FT-H5E 45 MHVE R A 4127k
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prefix: A[Hk, BSR4 PRH]

BRI
AR EHY) VarArray 28,

Model.Clear()

T 53¢ A 8 BB DA B ) AR
L

void Clear()

Model.Clone()

TRYE DAY
e

Model Clone()
R
P& DL

Model.ComputelIS()

THERR) TIS.
e

void ComputeIIS()

Model.DelPsdObj()

IS A R R R Ry (PRE TR ) o

g 2

void DelPsdObj ()

Model.DelQuadObj()

I ERASZ H b ek B — sy (PR ZEREAY) .

e

void DelQuadObj ()
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Model.FeasRelax()

TR AR A AT ARG .
L
void FeasRelax(
VarArray vars,
double[] collLowPen,
double[] colUppPen,
ConstrArray cons,
double[] rowBndPen,

double[] rowUppPen)

W
i

vars: A EH N VarArray 25X14 .
colLowPen: ZAFw | FLF LT R4K.
colUppPen: 77 FHAALT REL.
cons: AWK ConstrArray 2E%f4 .
rowBndPen: %A im0 1) FK 11 R 4L

rowUppPen: 23 A AET] R4k,

Model.FeasRelax()

THER AT TR B a4 AR RS
%
void FeasRelax(int ifRelaxVars, int ifRelaxCons)

i

ifRelaxVars: & EFAGHAS

o

ifRelaxCons: ;&AL .

Model.Get()

-5 45 E AL AN K AOUR B S R P
i

double[] Get(string name, Var[] vars)

W
i
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name: XUKG R SR RIEI 25
vars: i EEAL

B
SRR

Model.Get()

A5 5 0 AL B 5 B XORS B T S Rl SR ) L
e

double[] Get(string name, VarArray vars)

W
e

name: XUKG SRS RIEI 245

vars: fiHEAL B Y VarArray 3¢,
B

SRR

Model.Get()

AR5 15 2RO % B XORS 2 T SRl TR ) ML
e

double[] Get(string name, Constraint[] constrs)

W
i

name: XGRS RS SR IEI 245
constrs: fiE LA

B
SRR

Model.Get()

AR 5 2RO % B N0 T SRl TR A L
e

double[] Get(string name, ConstrArray constrs)

W
i

name: RURE Y SHUEE BRI 2 FR .
constrs: F§EARM A ConstrArray 25,
BRI
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SRR

Model.Get()

)5 4 E IR AR KBRS B B S SR (L
e

double[] Get(string name, QConstraint[] constrs)

W
i

name: XUKG R SRS RIE 245
constrs: fiE _IRAREA.

B
SRR

Model.Get()

IS 4 E AR KR0S B2 B S TR (L.
e

double[] Get(string name, QConstrArray constrs)

W
e

name: XUKG SRl B IERY 44 5

constrs: fiE _IRARMMAY QConstrArray XK.
R

SRR MR-

Model.Get()

AL 2 E LA R S TR AR (E
e

double[] Get(string name, PsdConstraint[] constrs)

W
i

name: ZHEE JEIERIA PR
constrs: i E L HRAAL.
B
i HOSORS LR, AT T SRR TR
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Model.Get()

LIS 1 2 R R SR TR R (-
L

double[] Get(string name, PsdConstrArray constrs)

W
i

name: ZHEE JEMERIA PR
constrs: ffiEE AL
B
UK BB, AT T SRR TR

Model.GetCoeff()

AR BAEL AT 1 R H
e

double GetCoeff(Constraint constr, Var var)

W
e

constr: fiEMLIH .
var: fEMRA R .
B
T8 B AR 2T P Y R AL

Model.GetCol()

PSR EL RS S AR
e

Column GetCol(Var var)

S
var: fEEA R
BRI
— I RTIREZ R

Model.GetColBasis()

DRI RS
g2
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int[] GetColBasis()
R IAH
GIIERIRAS -

Model.GetCone()

R ERG ERHEZR
L

Cone GetCone(int idx)

idx: $5E MM
B
AERIUR HELT 3

Model.GetConeBuilders()

AREUSEZ A 2 A s o
%

ConeBuilderArray GetConeBuilders ()
BRI

HELTHR A AL T ConeBuilderArray 28,

Model.GetConeBuilders()

ARG T HEL AR LR R o
g2

ConeBuilderArray GetConeBuilders(Cone[] cones)

cones: HEZIREA.
R
RGO HELI 2 IR ConeBuilderArray %

Model.GetConeBuilders()

ARHRER E HEL AR AR A o
e

ConeBuilderArray GetConeBuilders(ConeArray cones)
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W
i

cones: FEAH A ConeArray 25,
R
REUDRIBUP) B HE 2 R 2E B #S A B ) ConeBuilderArray 28,

Model.GetCones()

ARSI P T A HEZA 3R
e

ConeArray GetCones ()
B
HEATRFY 1 ConeArray 5.

Model.GetConstr()

ARBUB I i 2 2R 5 M{E R 2R
e

Constraint GetConstr(int idx)

W
e

idx: FHERTIME.
B
AEIRHR 203

Model.GetConstrBuilder()

PRHIRE AR A s, IR, MXIRL, KA3UH RES,
e

ConstrBuilder GetConstrBuilder(Constraint constr)

W
e

constr: FFELAN.
R B
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Model.GetConstrBuilders()

SRR P A 2o AR s
R

ConstrBuilderArray GetConstrBuilders()
R

Ly A U ConstrBuilderArray 2.

Model.GetConstrByName()

AREURZ 8 5 44 PRI AT
e

Constraint GetConstrByName(string name)

W
e

name: EELFR.
R
RN 25

Model.GetConstrLowerIIS()

SRILRE A 1IS RS
g

int[] GetConstrLowerIIS(ConstrArray constrs)
S

constrs: FFE AWM BT ConstrArray FEXT4 .
BRI

IR S TS ARE

Model.GetConstrLowerIIS()

SIAHT FH 1IS IRES.
s

int[] GetConstrLowerIIS(Constraint[] constrs)
Sh

constrs: fEELFRM MY ConstrArray FKXFE .
BRI
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ZIFCR A 1S RS

Model.GetConstrs()

R FITA 29 5
e

ConstrArray GetConstrs()
B
AR ) ConstrArray 25,

Model.GetConstrUpperIIS()

R A EFHY TIS IRA
e

int[] GetConstrUpperIIS(ConstrArray constrs)

W
i

constrs: LY ConstrArray X4 .
R
U A TS RS

Model.GetConstrUpperlIIS()

AR EFHY IS IRE
L

int[] GetConstrUpperIIS(Constraint[] constrs)

%

e

constrs: FEEARIY Y ConstrArray ZEXT4 .
B
2R R TIS IRES.

Model.GetDblAttr()

AREL COPT XUKS 2 PERI{E
g 2

double GetDblAttr(string attr)

W
i

attr: MUK Y EMER A FR
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B
XUKE B2 Ja PE R (Lo

Model.GetDblParam/()

I COPT RGBS U (H -
i
double GetDblParam(string param)

%

e

param: XU TSR K
B
XU FE 2 SR (L

Model.GetGenConstrIndicator()

IREES S RIUPE R IR (GenConstr) FZE A -
e

GenConstrBuilder GetGenConstrIndicator(GenConstr indicator)

W
e

indicator: RAERE—KAH (GenConstr) .
R
FRFERE—RZR (GenConstr) FIA: s -

Model.GetIndicatorIIS()

FHL Indicator ZJERY 11S RS
e
int[] GetIndicatorIIS(GenConstrArray genconstrs)

%

e

genconstrs: f57E Indicator ZJH i) GenConstrArray ZEXT4 .
R B
Indicator ZJ5R 1 1IS HR 7.
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Model.GetIndicatorIIS()

FREL Indicator ZYR Y IIS JIRES.
%

int[] GetIndicatorIIS(GenConstr[] genconstrs)

W
i

genconstrs: F55E Indicator ZYR#)if) GenConstrArray Z5%4 .
R AIHE
Indicator YWy IIS RS,

Model.GetIntAttr()

i COPT 70 J& E (.«
g

int GetIntAttr(string attr)

attr: B EHZ R,
R
AR

Model.GetIntParam()

FREL COPT B RS H .
g5

int GetIntParam(string param)

param: FERSEH 4 FR.
B
B SHHIE.

Model.GetLpSolution()

IREL LP ffpJ5 5.
i

void GetLpSolution(
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out double[] value,
out double[] slack,
out double[] rowDual,

out double[] redCost)

W
i

value: fijtli, MRIGMEEAL.
slack: it , FAGHERIEAL.
rowDual: fiih, XHEEAIELL.
redCost: #iitlh, W/EMEAL.

Model.GetObjective()

ARBUSIL Y H B R ) Ze ik 2
el

Expr GetObjective()
BRI

Rk

Model.GetParamInfo()

RBCH TR, BOAR), Sohey, R COPT BA SR

L

void GetParamInfo(
string name,
out int cur,
out int def,
out int min,

out int max)

W
Em

name: A ZHLH 5.
cur: BERSHT) S HI{H.
def: BAUSHERIAE.
min: BEASHR R/ ME.

max: FERSHA K.
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Model.GetParamInfo()

RECY R, BOARY, /MW, sk COPT XUR LS A(H -

LTS
void GetParamInfo(
string name,
out double cur,
out double def,
out double min,
out double max)
S

name: XGRS A K
cur: ZHUHY Y HI{H.

def: YUK ZHHIERIAME .
min: BUKG R S H /M -
max: XK RE R S HAY B A -

Model.GetPoolObjVal()

M F AR idx AR H AR R KU
i

double GetPoolObjVal(int idx)

W
e

idx: MRS -
B
FEE (17 H A eR B

Model.GetPoolSolution()

MM AR idx MR
HE 2

double[] GetPoolSolution(int idx, VarArray vars)

W
i

idx: MRS

vars: fERAEE .
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B
THERI# .

Model.GetPoolSolution()

MR RIS idx Mgk
g
double[] GetPoolSolution(int idx, Var[] vars)
Bk
idx: fRIGRS .
vars: f5EMNALE,
B
Eichastiioy

Model.GetPsdCoeff()

ARIBCE A 2 P E S A T RO
g 2

SymMatrix GetPsdCoeff (PsdConstraint constr, PsdVar var)

W
e

constr: ZENFELR .

var: $5EH)FEL R .
R

XoF RV ) 2 S 7 R 1) 2R R

Model.GetPsdConstr()

ARBUSZ i R G {E ) IR A
g 2

PsdConstraint GetPsdConstr(int idx)

idx: FHERTIMH-
B
FAREUY IR
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Model.GetPsdConstrBuilder()

RO E AR A s, A, JEBUANAR R ) RO R
L

PsdConstrBuilder GetPsdConstrBuilder (PsdConstraint constr)

W
i

constr: FEPELR.
BRI
AT AR A

Model.GetPsdConstrBuilders()

RIS AT A 2 S LY AU 1A -
g2

PsdConstrBuilderArray GetPsdConstrBuilders()
BRI
T AR AR R A ) PsdConstrBuilderArray 25,

Model.GetPsdConstrByName()

AREURZ v i 7 24 BRI — IR
g2

PsdConstraint GetPsdConstrByName(string name)

name: f§7E " IRZAIRIZ TR
BRI

REARIU IR A4

Model.GetPsdConstrs()

BRI 2 e 2R
g 2

PsdConstrArray GetPsdConstrs()
B

2 TE LY FA ) PsdConstrArray ZEXF42.
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Model.GetPsdObjective()

ARSI A1 ek i) € H AR
s

PsdExpr GetPsdObjective()
B

g HARM A AR

Model.GetPsdRow()

KRS E PR n 2R, AR AR
e

PsdExpr GetPsdRow(PsdConstraint constr)

B
constr: g PEAR .
B ni

AR FIA

Model.GetPsdVar()

ARPUT P HE E R G AR E AL &
s

PsdVar GetPsdVar(int idx)
SH

idx: R5H.
Bl

pEEINIGIE Ak

Model.GetPsd VarByName()

ARBUSZ i85 A4 R E A
H

PsdVar GetPsdVarByName (string name)
S

name: i 5E % FK.

B
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REFRIU e AL

Model.GetPsdVars()

BB e A
e

PsdVarArray GetPsdVars()

B

2B AR A Y PsdVarArray ZEX42

Model.GetQConstr()

ARBUBH it 2 2R 5 {ELRY IR
e

QConstraint GetQConstr (int idx)

S
idx: FHERTIME.
B

REARHERUT) — I

Model.GetQConstrBuilder()

RMIRE AR A s, IR, MXRIRE, KM RES.

QConstrBuilder GetQConstrBuilder (QConstraint constr)

HE L
B

constr: FHELAN.
R B

ZIRE AR

Model.GetQConstrBuilders()

ARSI I A 2R s -
g 2

QConstrBuilderArray GetQConstrBuilders()

R

AR A g Y QConstrBuilderArray 2,
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Model.GetQConstrByName()

IRIBUBE A i 52 44 BRI —IRZ3R
L

QConstraint GetQConstrByName(string name)

W
e

name: fi§5E IRAHRAIZ R
R
REARH) IR AR R

Model.GetQConstrs()

RPETT A IR
g2
QConstrArray GetQConstrs()
BRI
TIRAHRA Y QConstrArray ZEXF4E

Model.GetQuadObjective()

ARIBUSI H A3 R 20— H
e

QuadExpr GetQuadObjective()
BRI

TR EARXT R IR AR G

Model.GetQuadRow()

KRS HHE IR AR, PARAICREL.
g2

QuadExpr GetQuadRow(QConstraint constr)

constr: 8 _IRAH.,
R BIHE
TR R
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Model.GetRow()

RS SREARNAR, PARA KA RLL

L

Expr GetRow(Constraint constr)

W
i

constr: FHEAN.
R AIHE

Model.GetRowBasis()

RPATIERES
L

int[] GetRowBasis()
BRI

FrifEeIRA

Model.GetSolution()

AREC MIP ffkJr 5
g2

double[] GetSolution()
Bl

R (E R4

Model.GetSos()

R ERTIER) SOS Y34
g2

Sos GetSos(int idx)

idx: fHERTIHE-
B ulfi
FREUT SOS 3.
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Model.GetSosBuilders()

REUHL P T SOS 2y A s .
L

SosBuilderArray GetSosBuilders()
B
SOS LA M AFH I SosBuilderArray 5.

Model.GetSosBuilders()

R E SOS LR A: il «
e

SosBuilderArray GetSosBuilders(Sos[] soss)

W
e

soss: SOS %4,
R

RERBU ) SOS YL i # i) SosBuilderArray 2.,

Model.GetSosBuilders()

RHUAE SOS AU s«

g2
SosBuilderArray GetSosBuilders(SosArray soss)
soss: SOS ZRA ) SosArray 2.

B

REPRIUAY ) SOS 2y AL i #4 iKY SosBuilderArray 2.,

Model.GetSOSIIS()

AR SOS 2y IS ARAS.
i
int[] GetSOSIIS(SosArray soss)
S
soss: f5E SOS MY SosArray FEXt4,
R i
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SOS Ky IIS JRZ

Model.GetSOSIIS()

IREL SOS 23y 118 IRAS.
R

int[] GetSOSIIS(Sos[] soss)

W
i

soss: 1552 SOS AR ) SosArray R4,

BN
SOS 2y IS M.

Model.GetSoss()

IRPUREL g SOS 23R,
iz

SosArray GetSoss()
BRI
SOS YA AT SosArray 25,

Model.GetVar()

AR g R G {E A
L

Var GetVar(int idx)

W
e

idx: &5 |M{H.
BRI
RN AS &

Model.GetVarByName()

AREURIZ 4 7 44 BRI AR
g 2

Var GetVarByName (string name)

W
i

name: i 5E 4 FK.
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B

REARI A

Model.GetVarLowerIIS()

ARPUAE R S TS IRAS
i
int[] GetVarLowerIIS(VarArray vars)

%

e

vars: fiFEAL BB VarArray JEX4.
B
AR IS RS

Model.GetVarLowerIIS()

FREUZ J R AR IIS RAS.
i

int[] GetVarLowerIIS(Var[] vars)

W
e

vars: fiE AL B VarArray JEX4e.
B
AR A TIS RS

Model.GetVars()

AR A A
e

VarArray GetVars()
BRI
AS B ) VarArray 25,

Model.GetVarUpperIIS()

AR R S TIS IRE
L

int[] GetVarUpperIIS(VarArray vars)

\
i
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vars: fE AL B Y VarArray JEX4e.

B
g EA IS RE.

Model.GetVarUpperlIIS()

AR R R TIS IRE
L

int[] GetVarUpperIIS(Var[] vars)

vars: f§EA B AT VarArray 25X 4.

B
s B IIS RES.

Model.Interrupt()

e L AR
e

void Interrupt()

Model.LoadMipStart()

A Vet L 4 2 B R AR
L

void LoadMipStart()

Model.Read()

MICPERREIUA AR, f#RT7 %€, &, MIP start w35 COPT 244,

e

void Read(string filename)

W
i

filename: %y AHYSCA44
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Model.ReadBasis()

MU
L

void ReadBasis(string filename)

\
il

filename: i A4 .

Model.ReadBin()

MICHEF R COPT — iR X iy 1 At
e

void ReadBin(string filename)

W
e

filename: i AR 4 .

Model.ReadCbf()

MSCHE I CBF #2117 8
e

void ReadCbf (string filename)

W
e

filename: i A4 .

Model.ReadLp()

MR LP A2y AL
i

void ReadLp(string filename)

\
e

filename: % A4 .

Model.ReadMps()

MSCHEHEEL MPS A% XA )
e

void ReadMps(string filename)
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W
i

filename: ¥y A4

Model.ReadMst()

MR MIP start {54, .
s
void ReadMst(string filename)

%

e

filename: ¥y A 044 .

Model.ReadParam/()

MR COPT 244,
i
void ReadParam(string filename)

%

il

filename: ¥y A 044 .

Model.ReadSdpal()

MSCHEH R SDPA H52 1.
e

void ReadSdpa(string filename)

W
Em

filename: %y A4

Model.ReadSol()

MICHE SRR T 5
R

void ReadSol(string filename)

W
Em

filename: i AMISCH4 .
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Model.Remove()

MBI R — AR5 A
L

void Remove(Var[] vars)

W
i

vars: ASEHAH .

Model.Remove()

MBI R — AR5 A
e

void Remove(VarArray vars)

W
e

vars: RN VarArray 25,

Model.Remove()

MRl — RS LA
e

void Remove(Constraint[] constrs)

W
e

constrs: AHRELH.,

Model.Remove()

MR i — RS
i

void Remove(ConstrArray constrs)

W
e

constrs: AR ConstrArray 25,

Model.Remove()

MBI R— 251 SOS 275
e

void Remove(Sos[] soss)
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W
i

soss: SOS %4,

Model.Remove()

MBI R— & 51 SOS Y3,
i
void Remove(SosArray soss)

%

e

soss: SOS YK SosArray 5.

Model.Remove()

AT ][5 — 2R 51 — B EE 2 B
%
void Remove(Cone[] cones)

%

il

cones: _rAEATREA.

Model.Remove()

MARZY i B — 2R 51 e R
g 2

void Remove(ConeArray cones)

W
Em

cones: _MrHEZ R ConeArray 5,

Model.Remove()

MRZ A e — AR5 — AR
R

void Remove(GenConstr[] genConstrs)

W
Em

genConstrs: —{RZAIHREL.
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Model.Remove()

M i — AR 51— AR
L

void Remove(GenConstrArray genConstrs)

W
i

genConstrs: —fRAH M A GenConstrArray 25,

Model.Remove()

N G ] S ) € L
e

void Remove(QConstraint[] gconstrs)

W
e

qconstrs: IRAHREH .

Model.Remove()

ML F i B — 28 IR AR
e

void Remove(QConstrArray qconstrs)

W
e

qconstrs: IRZHRHF AT QConstrArray 2,

Model.Remove()

MR il e — b g A A
i

void Remove(PsdVar[] vars)

W
e

vars: JEASEAY BN PsdVarArray 2%,

Model.Remove()

MR e — b2 A A
e

void Remove(PsdVarArray vars)
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W
i

vars: PEZS RN PsdVarArray 2%,

Model.Remove()

MRS r i B — b2 25
A
void Remove(PsdConstraint[] constrs)

%

e

constrs: K EARM N PsdConstrArray 2%,

Model.Remove()

MBI R B — A E A
i
void Remove(PsdConstrArray constrs)

%

il

constrs: K EARM N PsdConstrArray 2%,

Model.Reset()

SRR
e

void Reset()

Model.ResetAll()

HOFICE MRS HAEE .
e

void ResetAll()

Model.ResetParam()

ER a2 O NINIER
e

void ResetParam()
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Model.Set()

VAT HE AL R A R AU SR SR PR (e

s
void Set(
string name,
Var[] vars,
double[] vals)
Sh

name: XU RIS HE & B IERI A FK
vars: J§EAS R .
mbu@ﬁﬁﬁﬁ%ﬁo

Model.Set()

VEEAT 1 AR A AU SR SR P R

g2
void Set(
string name,
VarArray vars,
double[] vals)
B

name: XUKG RIS R EE B LA R,
vars: f8EZE B K VarArray 25,
mh:%ﬁﬁ@ﬁ%ﬁo

Model.Set()

WCET 15 2RO 5 B NORS T S Rl TR A

s
void Set(
string name,
Constraint[] constrs,
double[] vals)
S
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name: XU RIS H & B IERI A K
constrs: FEEAHREAH.
vals: ZHEUEMENIE.

Model.Set()

VAT 1 2O AU SR TR PR L

L
void Set(
string name,
ConstrArray constrs,
double[] vals)
S

name: BURGE R SHEE BRI A FR.
constrs: & EAHRM M) ConstrArray 25,
vals: %ﬁﬂ@@ﬁ’ﬂ{ﬁo

Model.Set()

VCET 15 2 5 LA S RURS FE B SR L

o2t
void Set(
string name,
PsdConstraint[] constrs,
double[] vals)
S

name: XUKG R S HI 4K

constrs: F5E R EA R H) PsdConstrArray 28,

vals: XUHEBIEAH, PRAF T SHME.

Model.Set()

BCEG 15 2 5 LA K R OURS B2 B S R (L
e

void Set(
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string name,
PsdConstrArray constrs,

double[] vals)

W
i

name: XU FERSE TR .
constrs: F§E L E AR T PsdConstrArray 5,
vals: AURGFERVEH , RAF T S80PME..

Model.SetBasis()

BCEATMIAEARES .
e

void SetBasis(int[] colbasis, int[] rowbasis)

W
R

colbasis: FlEARES.

rowbasis: fTHIEIRES.

Model.SetCoeff()

WAL BN R AL
LS
void SetCoeff (
Constraint constr,
Var var,

double newVal)

W
Em

constr: TE%E"J?’]%Q
var: ¥EMN &,

newVal: i &%%.

Model.SetDblParam/()

BEE COPT XUKS RS .
i

void SetDblParam(string param, double val)

W
i
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param: BUGERL S #4FF
val: YOGS (A

Model.SetIntParam()

BE COPT HASHMIE.
i
void SetIntParam(string param, int val)

%

e

param: FEEIBHIH) 2 FR.
val: BHSHIE.

Model.SetLpSolution()

WHE LP fif.
LR
void SetLpSolution(
double[] value,
double[] slack,
double[] rowDual,

double[] redCost)

W
i

value: fiRf{EEI4L.
slack: FASH{EIIEA.
rowDual: XfH{EMEEH .
redCost: JH/MEMIEA .

Model.SetMipStart()

BCEL E R H ARG, SR — TR
e

void SetMipStart(int count, double[] vals)

W
i

count: BHEAFEMEE.

vals: 28 EHI{H.
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Model.SetMipStart()

BEAR E A R R IA .-
L

void SetMipStart(Var var, double val)

W
i

var: HE

val: AR HIaa{E .

Model.SetMipStart()

BCE— RN R PR {E.
e

void SetMipStart(Var[] vars, double[] vals)

W

=N
L8
WS =N

vars: JEEAS B .

vals: A IWIIHIE .

Model.SetMipStart()

WE— RIS APIIRE.

L
void SetMipStart(VarArray vars, double[] vals)
vars: 5 EAS BN VarArray 25,

vals: A5 B WIA{E .

Model.SetObjConst()

B H AR R BRI H AL
e

void SetObjConst(double constant)

W
e

constant: HEAIE.
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Model.SetObjective()

BB H AR R AL
L

void SetObjective(Expr expr, int sense)

W
i

expr: FREALIYEAL.
sense: Wik, BRI O B 4 FHy A7 .

Model.SetObjSense()

B H AR R B AT 1]
e

void SetObjSense(int sense)

W

=X
L:: N

sense: HARRRELMILALTT 1] -

Model.SetPsdCoeff()

TCE A E A PR E A AR R R ROE R .
%
void SetPsdCoeff (
PsdConstraint constr,
PsdVar var,

SymMatrix mat)

W

=

i)
constr: ZENEELR,
var: IEENELE.

mat: H REE .

Model.SetPsdObjective()

BRI E H AR
i

void SetPsdObjective(PsdExpr expr, int sense)

W
i
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expr: R H A e K0 2 5 ikl
sense: [Pk, BRIAMH 0 Fm AL M FTA LT 10 o

Model.SetQuadObjective()
BB R H R,
i
void SetQuadObjective(QuadExpr expr, int sense)

%

e

expr: FI H AR pR R0 kR
sense: FRIAMH 0 FIRAUCARIALY HIRI AL T 1] o

Model.SetSlackBasis()

BCEARARES .
e

void SetSlackBasis()

Model.SetSolverLogFile()

3 COPT ¥ H & .
i

void SetSolverLogFile(string filename)

W
i

filename: HE X4,

Model.Solve()

SRAFUHTH) MIP [,
e

void Solve()

Model.SolveLp()

SRAFYTHTH LD FIRE
g2

void SolveLp()
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Model.Write()

) SCAF P A, R 5%,k MIP start 805 EUE ) COPT 244,

L

void Write(string filename)

\
il

filename: #1444 .

Model.WriteBasis()

P S 2] “bas” SCfF.
e

void WriteBasis(string filename)

W
e

filename: % {444

Model.WriteBin()

R PA COPT ket = th 31 S0
e

void WriteBin(string filename)

W
e

filename: #1444 .

Model. WriteIIS()

K 11S fth 230
i

void WriteIIS(string filename)

\
e

filename: % {444 .

Model.WriteLp()

A LP g 2 50k
e

void WriteLp(string filename)
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%

b

filename: Eéﬁ.':lj E’Jiﬁlg o

Model.WriteMps()

REFELA MPS A 2 2 SCFr
e

void WriteMps(string filename)

e

%
filename: #0445 .

Model.WriteMpsStr()

K RIA MPS A% U Hh 2 F) A7
g

ProbBuffer WriteMpsStr()
BRI

Kty MPS B AAAT S

Model.WriteMst/()

F MIP start {525 HE] “mst” 0.
ik 2L

void WriteMst(string filename)

W
Em

filename: %y X444

Model.WriteParam/()

P EUGR COPT S8 #] “.par” it

R

void WriteParam(string filename)

W
Em

filename: %y X444,
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Model.WritePoolSol()

g E R I S R R 2] “sol” 3L
L

void WritePoolSol(int idx, string filename)

W
i

idx: BRI RS
filename: iﬁ?;’:lj E’Jiﬁ:g] o

Model.WriteRelax()

ISR A VAG ek itk VD G R e
e

void WriteRelax(string filename)

W

=X
L:: N

filename: %y {44 .

Model. WriteSol()

REMRUTT Sk E] “.sol” SCIF
e

void WriteSol(string filename)

W

E:
filename: ﬁ?;’:lj E’Jiﬁ:z °
9.2.4 Var R

Var R AZEIL MR MR AA] SRR A BRE , 4RO T DU s ik

Var.Get()

PSRRI, SCfF Value” , “RedCost” , “LB” , “UB” ,and “Obj” J&f#.
e

double Get(string attr)

W
R

attr: JEPERIZFR.
R
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JRIERIE.

Var.GetBasis()

AR B EARE .
s

int GetBasis()
B

AR EIRAS .

Var.GetIdx()

PRI ARG ME .
%

int GetIdx()
B

RolH-

Var.GetLowerIIS()

ARBUE R A TIS JRAS.
s

int GetLowerIIS()
R M

RN A IS RS

Var.GetName()

R HAY PR
7S

string GetName()
B
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Var.GetType()

R R,
L

char GetType()
B

ARHA.

Var.GetUpperlIIS()

AR R EA IIS IRA.
e

int GetUpperIIS()
B
Act FARY TS R

Var.Remove()

ML i A
e

void Remove()

Var.Set()

ﬁﬁ@ﬁé@%‘rﬁ'fﬁo i}—%w LB” , uUBw *ﬂ “Obj” %,TEO

e

void Set(string attr, double val)
B

attr: JEPERIATR.

val: FrffIfH.

Var.SetName()

WEA R AIR.
g2

void SetName(string name)

W
e

9.2 C# LBk

399



HBCRERER P F, BRA 5.0.5

name: AFEZFK,

Var.SetType()

BCEA R,
e

void SetType(char vtype)

W
i

vtype: AFHIEA,

9.2.5 VarArray

NTTER N —4 C# Var & XEIATERAE, LEIUHORMEN C# H 0301 T VarArray £, 247
PATR ISR TTI5

VarArray.VarArray()

VarArray 11415 BRE .
HiE 2

VarArray ()

VarArray.GetVar()

BRI VarArray Zerp e Ry MER L .
g2
Var GetVar(int idx)
Sh
idx: FHERTIMH-
Bl
TERT AR

VarArray.PushBack()

[A] VarArray 2890 II—/M5 &,
s

void PushBack(Var var)
B

var: A5,
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VarArray.Size()
FRHL VarArray RAPAZRIIEH
L

int Size()
BRI
VarArray J5HA8 £ 0%50H .

9.2.6 Expr R
Expr J&RAZHOR MRS T H T etk £k U RO R AL &8, R85 T AR B ik

Expr.Expr()
MR T AL
HE 2

Expr(double constant)

W
e

constant: FRAXIZHHHE .

Expr.Expr()
FA T Expr (415 B %L
e

Expr(Var var, double coeff)

\
i

var: VI — I R A4 it

coeff: PN —TiXT W 1S40

Expr.AddConstant()

)| BN -
e

void AddConstant (double constant)

W
R

constant: FR I EEMAR 5
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Expr.AddExpr()

Astmn—AZFak I, HALAFEL
L

void AddExpr(Expr expr, double mult)

W
i

expr: [ Z N MAYRB.
mult: REREEL.

Expr.AddTerm()

l FER A — 5
e

void AddTerm(Var var, double coeff)

W

E:
var: I AR

coeff: Ui I A%

Expr.AddTerms()

[ESUea e i/ [1RT08

s
void AddTerms(Var[] vars, double coeff)
vars: IS AL
coeff: I R AL

Expr.AddTerms()

[CIEST Ve /A 1B
e

void AddTerms(Var[] vars, double[] coeffs)

W
e

vars: FUH AR SR
coeffs: Uiy B4 .
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Expr.AddTerms()

[EST WG kAT IR
L

void AddTerms(VarArray vars, double coeff)

W
i

vars: B IAS B ALY VarArray 28,
coeff: FIiHH AL,

Expr.AddTerms()

li FER A A .
e

void AddTerms(VarArray vars, double[] coeffs)

W

E:
vars: FIH A B ) VarArray 2,

coeffs: Uil v ALK .

Expr.Clone()

ST SIS
e
Expr Clone()
BRI
SRR

Expr.GetCoeff()

IRIFA AR R G EIRC P R AL
g2

double GetCoeff(int i)

i FERTIME.
B
THE R MEIECH 9 R AL
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Expr.GetConstant()

IR AL
L

double GetConstant()
B

IR L

Expr.GetVar()

KBRS ERG EIR P A .
e

Var GetVar(int i)

W
e

i FHERGHE.
AL
FRERGMEIRC P AR .

Expr.Remove()

B 5t b 4 (A
s
void Remove(int idx)

idx: FHERTIMH-

Expr.Remove()

55 ek 2 5 i AL R A R
g2

void Remove(Var var)

W
i

var: ffEAE .
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Expr.SetCoeff()

RBGEAAEE R G EIR I R 2L
L

void SetCoeff(int i, double wval)

W
i

i FRERGHE.
val: $8ERGEIECHIISEL.

Expr.SetConstant()

BCERR PR E L
e

void SetConstant(double constant)

W

E:
constant: FikFX A HEL.
Expr.Size()

AREEE A T I
e

long Size()
Bl
FakA BT

9.2.7 Constraint &

Constraint FEZMZHORMGLIEL RN CEAERERE, S0t T AT R T

Constraint.Get()

$45 Constriant @M . %#F” Dual” |, “Slack” , “LB” , “UB” Jg{k.

e

double Get(string attr)

W
R

attr: JIrRs ZARIS R E LS R
B
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eI

Constraint. GetBasis()

#45 Constriant FJEIRZS.
e

int GetBasis()
R
Constriant FJELRES.

Constraint.GetIdx()

FBL Constriant 123 [{H.

e

int GetIdx()
R
Constriant FJZ5[{H.

Constraint.GetLowerIIS()

RHAHT B TIS IRA
e

int GetLowerIIS()

B

ZIFCN A LIS RS

Constraint.GetName()

#FEL Constriant 44 F5 .
LTS

string GetName()
R M

Constriant i) 5.
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Constraint.GetUpperIIS()

A EFHY TIS IRE
L

int GetUpperIIS()
B
2P FAY TS RAS .

Constraint. Remove()

MAEZY R 24 Fi ) Constriant.
g 2

void Remove ()

Constraint.Set()

P Constriant @M. X LB” , “UB” BTt
HiE 2

void Set(string attr, double val)

W

E:
attr: R EREMEMHEATR.
val: Fras BB E e .

Constraint.SetName()

% B Constriant 44 FF.
%

void SetName(string name)

W
i

name: Constriant 44 F5.

9.2.8 ConstraArray 3

NITER P —4l C# Constraint & XGRIATHAR, ZECRMEGN C# BB T ConstrArray 2€, £

T AN BB Tk
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ConstrArray.ConstrArray()

ConstrArray IR EREL.
g 2

ConstrArray ()

ConstrArray.GetConstr()

B ConstrArray TS E RS [ Constraint,

e

Constraint GetConstr(int idx)

W

E:
idx: FHEMRTIE.
BRI

5 € Constraint,

ConstrArray.PushBack()

[a] ConstrArray F¥sil—> Constraint,

e

void PushBack(Constraint constr)

W
e

constr: fEINY Constraint.,

ConstrArray.Size()

FREL ConstrArray Y LE L.
g 2

int Size()
R
ConstrArray FH)ICENE.

9.2.9 ConstraBuilder &

ConstrBuilder Z&JE 2 BUL ALK fftas ke 3 e M 2 B A g A8 R4 T DU R 2
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ConstrBuilder.ConstrBuilder()

ConstrBuilder F#43 BB %L

L

ConstrBuilder ()

ConstrBuilder.GetExpr()

AR LA A 0 G ek 3.
LTS

Expr GetExpr()
B L

Expression X% .

ConstrBuilder.GetRange()

PR AA A R AL K N AR ERRKE, »AURT 0).
el

double GetRange ()
BRI

ZRFEEM R (AWF RS EARKEE).

ConstrBuilder.GetSense()

AR A AR R I AR A
%

char GetSense()
R

LIFEA,

ConstrBuilder.Set()

WE— R E LR A
i
void Set(
Expr expr,
char sense,

double rhs)
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%

b

expr: AWM FIEA.
sense: [ 7 COPT RANGE #MYZA R,
rhs: 20 55— A 550

ConstrBuilder.SetRange()

WEMEHEYR A ETR).
e

void SetRange(Expr expr, double range)

W
e

expr: ZPRIAA . HAGAX AR BI ACHSR XAAH B 5
range: ZIRGEHIKE (W FAE EAWRE, BAKT 0).

9.2.10 ConstrBuilderArray 3

I PG4 C# ConstraBuilder % XGHEFRAE, HEMASKAELE C# OB T Constr-
BuilderArray %, $itHt T DUF R G v

ConstrBuilderArray.ConstrBuilderArray ()

ConstrBuilderArray fRI#)1E BREL

g2

ConstrBuilderArray()

ConstrBuilder Array.GetBuilder()

#HL ConstrBuilderArray 358 E &5 {EH) Constraint,
A%

ConstrBuilder GetBuilder(int idx)

W
e

idx: FEEMRGIMAE.
B

¥ EW ConstrBuilder,
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ConstrBuilder Array.PushBack()

[4] ConstrBuilderArray Hi§ill—~ ConstrBuilder.
A%

void PushBack(ConstrBuilder builder)

W
i

builder: fFERNAY ConstrBuilder,

ConstrBuilderArray.Size()

#REL ConstrBuilderArray F10E 4.
g 2

int Size()
Sy (I
ConstrBuilderArray F1 I ZE 4.

9.2.11 Column 1k

R PR A R 2, AR A C# Bt T Column 28, $24L T PUF B 7
W

Column.Column()

Column Fy#4) 3% PREL.
g

Column ()

Column.AddColumn()

AM—AFIRI, FHARDAFEL
R

void AddColumn(Column col, double mult)

W
e

col: FHEAMAIFIXIR
mult: REAEEL
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Column.AddTerm()

AR AL
s

void AddTerm(Constraint constr, double coeff)

W
i

constr: fFASMIIIIZANELIH

coeff: FFUNINIINIIZREL

Column.AddTerms()

AM—A A HH I
e

void AddTerms(Constraint[] constrs, double[] coeffs)

W

E:
constrs: PFURIIHY LML A .
coefts: PRV ZROHAL.

Column.AddTerms()

A IM—A~ A H I

L
void AddTerms(ConstrArray constrs, double coeff)
constrs: FFINIIIARI LML HRA M ConstrArray %K.
coeff: RN REL

Column.AddTerms()

AIM—A 2 Z A H I
e

void AddTerms(ConstrArray constrs, double[] coeffs)

W
e

constrs: FRRNINIIAYL LR ConstrArray 25,
coeffs: FFANHITIK) R B .
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Column.AddTerms()

A I—A 2 Z A H
L

void AddTerms(Constraint[] constrs, double coeff)

W
i

constrs: RRISIMI A L2 B .
coeff: FFUSINITNT AL,

Column.Clear()

E4S Column NE .
g 2

void Clear()

Column.Clone()

A7 Column HYREHE DL,
it 5L

Column Clone()
R
Column [FJIREEHE DIXTS .

Column.GetCoeff()

A Column A5 1 TIALAMELR .
L

double GetCoeff(int i)

i 55 1 KRG ME.
BRI
Column FEE i WP LIEZAR .

Column.GetConstr()

KA Column HHE5 1 T R EL.
g5
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Constraint GetConstr(int i)

i 55 1 WK RGIME.
R BIHE
Column 55 i Tif) R50.

Column.Remove()

M Column HrFSER g 1) 55 o
A
void Remove(int idx)

%

e

idx: (R IMZSIME.

Column.Remove()

M Column HFLERAEE LA LR PRI
g 2

void Remove(Constraint constr)

W
e

constr: fEELIEAR.

Column.Size()

I Column HITRAINEL
s

int Size()
Bl

Column HICE L.

9.2.12 ColumnArray

NITER P —41 C#f Column 3 RMRIATENE, EIMKRMEER C# #0017 ColumnArray 3,
Fefit TN A TIA
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ColumnArray.ColumnArray()

ColumnArray 441 K5
%

ColumnArray ()

ColumnArray.Clear()

ES AR Column,
g 2

void Clear()

ColumnArray.GetColumn()

L ColumnArray IS EZRT{EM Column.,

g2

Column GetColumn(int idx)
idx: $EERIRT H.
BRI

8E R Column,

ColumnArray.PushBack()

4] ColumnArray s iI—4 Column.,

e

void PushBack(Column col)
B

col: Ay Column.,

ColumnArray.Size()

FKEL ColumnArray 11 7EZEA4L.
LA

int Size()
BRI

ColumnArray HHICER 4L
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9.2.13 Sos K

SOS FIEAZHOR S SOS LR M S BAERERRE, H RTERAL T RA N BRIk

Sos.GetIdx()

HREL SOS R &5 1H.
g2

int GetIdx()
R
SOS R E5 E.

Sos.GetIIS()

FREL SOS Zy3ny IIS RAS.
g 2

int GetIIS()
R
IIS KR5S

Sos.Remove()

MBIl SOS Zy3.
g2

void Remove()

9.2.14 SosArray R

NITBE R4l Cf Sos I WMRUATERAE, HLECRAEGN C# OB T SosArray 2, 2L TPAT
BT

SosArray.SosArray()

SosArray FJF i BREL
A

SosArray ()
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SosArray.PushBack()

[a] SosArray BN SOS Ak,
%

void PushBack(Sos sos)

W
i

sos: SOS A,

SosArray.Size()

FREL SosArray H SOS 24K,
P

int Size()
RIBIME
SOS 24K

9.2.15 SosBuilder 3}

SOSBuilder 22 FZEAAL KM 447 SOS L pyt i ike, R4t T PAN LR Iy ik

SosBuilder.SosBuilder()

SosBuilder f#538 pREL
g 2

SosBuilder ()

SosBuilder.GetSize()

FRHL SOS A on R ML
e

int GetSize()
R BIHE
TCEANEL

SosBuilder.GetType()

RHL SOS 2y,
ik 2

9.2 C+# iR 417



HBCRERER P F, BRA 5.0.5

int GetType()
BRI
SOS iz,

SosBuilder.GetVar()

M SOS AR I8 ERGIH TR PRI = .

L

Var GetVar(int idx)

idx: FEERRTIMH.
B
TERGIICRI A&

SosBuilder.GetWeight()

M SOS AR E R T HIICER TR .

g 2

double GetWeight(int idx)

idx: FHEMRTIH.
B
TRERTITUER 0 AL

SosBuilder.Get Weights()

ARHR SOS 23 i A JU RN W AR
e

double[] GetWeights()
B
D& R

SosBuilder.Set()

B SOS Ay AL BAIRE .
%

void Set(
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VarArray vars,
double[] weights,

int type)

W
i

vars: ZS BN VarArray 25,
weights: fNEEH.
type: SOS AR KyAL,

9.2.16 SosBuilderArray 3%

SRR FRE—2H C# SosBuilder 3 WRIATHEAE, EMAKRAR CH# #2131 T SosBuilderArray
%, AT AT R

SosBuilderArray.SosBuilderArray()

SosBuilderArray 14185 R4k
HiE 2

SosBuilderArray ()

SosBuilderArray.GetBuilder()

PR ERG HA SOS LA i (SosBuilder).
L

SosBuilder GetBuilder (int idx)

idx: FHERTIME-
B
TRERGIHEM SOS L3R4 pids (SosBuilder).

SosBuilderArray. PushBack()

[ SosBuilderArray 2595 SOS 2y 4 2% (SosBuilder) .
R

void PushBack(SosBuilder builder)

W

=X
LN

builder: SOS AWk g% (SosBuilder),
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SosBuilderArray.Size()

#KHL SosBuilderArray 25 TGENEL.
P

int Size()
BRI
SosBuilderArray 25H G MK

9.2.17 GenConstr

GenConstr ZEE ALK AE2S1Y Indicator 24T (A JEERVERBI3E , FRAE T DA I 5 7 -

GenConstr.GetIdx()

FKHL GenConstr 1T [{H.
g

int GetIdx()
R M
GenConstr &5 |[{H.

GenConstr.GetIIS()

IRI— 29y 1IS RZS .
gL

int GetIIS()
Uy (I
IIS RZS

GenConstr.Remove()

MAERL G GenConstr.
g 2

void Remove()
9.2.18 GenConstrArray 3

NTTER A —41 C# GenConstr 3¢ MGHATEAR  BIARIEE C# B 0BT T GenConstrArray
K, RUET AR ME T
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GenConstrArray.GenConstrArray()

GenConstrArray [#H43E REL .
g 2

GenConstrArray ()

GenConstrArray.GetGenConstr()

B GenConstrArray 35 E RS [{EN GenConstr,

e

GenConstr GetGenConstr(int idx)

W

E:
idx: FHEMRTIE.
BRI

1551 GenConstr,

GenConstrArray. PushBack()

] GenConstrArray FEI—4 GenConstr.
R

void PushBack(GenConstr genconstr)

W
e

genconstr: NI GenConstr,

GenConstrArray.Size()

#HL GenConstrArray FHITCE TS
A

int Size()
BRI
GenConstrArray FHICZE ML

9.2.19 GenConstrBuilder &

GenConstrBuilder ZE@ A2 MK s 1 H9H Indicator 2N UM A ERE, F20E T AN MU JITA:
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GenConstrBuilder.GenConstrBuilder()

GenConstrBuilder [¥#415 pREL

L

GenConstrBuilder ()

GenConstrBuilder.GetBinVal()

FKES GenConstr WA S IR 3 il .
g

int GetBinVal()
R
T EHNE

GenConstrBuilder.GetBinVar()

KIS GenConstr AAH FCIBEAY —EHlAE &

A
Var GetBinVar()
R BIHE

kAR

2

GenConstrBuilder.GetExpr()

FRELY GenConstr [ X FE
g%

Expr GetExpr ()
pAEL

ESUEWOE

GenConstrBuilder.GetSense()

L GenConstr FYAKIRA L HRIEAL
i

char GetSense()
S ] (e

LIRAEA,

422

BAE C# API SEF



HECRERE R P FH, BRA 5.0.5

GenConstrBuilder.Set()

WE GenConstr —JEHil2E &, “UEHIAERIUE, Kk, LAHEEAL

LTS
void Set(
Var binvar,
int binval,
Expr expr,
char sense)
Sh

I

binvar: kAR,
binval: il AF s EUHE .
expr: Fik,

sense: ZJFRZEM,

9.2.20 GenConstrBuilderArray 2%

RN —2H C# GenConstrBuilder % XRMATEAE, HEMAKRBLRN CH# HEITT Gen-

ConstrBuilderArray 2, AL T AR R

GenConstrBuilder Array.GenConstrBuilderArray ()

GenConstrBuilderArray FF4 15 K%L
i 2

GenConstrBuilderArray ()

GenConstrBuilderArray.GetBuilder()

#HHL GenConstrBuilderArray H$5 ER5|{EK GenConstrBuilder,

L

GenConstrBuilder GetBuilder(int idx)

idx: FEEMRGIME.
B

152 GenConstrBuilder,
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GenConstrBuilder Array. PushBack()

1] GenConstrBuilderArray 1 l— GenConstrBuilder,

L

void PushBack(GenConstrBuilder builder)

W
i

builder: fFERINAY GenConstrBuilder,

GenConstrBuilderArray.Size()

##H GenConstrBuilderArray F1¥ 762k,

e

int Size()

BRI

GenConstrBuilderArray H1 I ICZEA4L.

9.2.21 Cone R

Cone ZERAZHORIEAS 10 B HELR BRI SRR3R 7 PAR 7k

Cone.GetIdx()

AR R R T {H
e

int GetIdx()
RIPIMH
MR RS IME.

Cone.Remove()

M A2 3
e

void Remove()

9.2.22 ConeArray R

NITER R —4 C# Cone & XMRIFTERNE, BRORIEEGN C# #0301 T ConeArray 3¢, 42{L7

PATR ISR TTIA

424

BAE C# API SEF



HECRERE R P FH, BRA 5.0.5

ConeArray.ConeArray|()

ConeArray FH)1E EREL
g 2

ConeArray ()

ConeArray.PushBack()

7] ConeArray HLIRMEEZIH.
A%

void PushBack(Cone cone)

W

=X
=

cone: HEAHR,

ConeArray.Size()

FREL ConeArray HLEELHAEL.
iz

int Size()
R BIHE
HEZIRA

9.2.23 ConeBuilder 2k

ConeBuilder SR AZRIL MR & AT —Ir LR M AR O BRE St T AR LA T

ConeBuilder.ConeBuilder()

ConeBuilder #4415 R %1
HiE 2

ConeBuilder ()

ConeBuilder.GetSize()

AREUHE LY A AR AL
g2

int GetSize()

AL
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AR RAEL

ConeBuilder.GetType()

ARIUHELY R A
s

int GetType()
B

HELATRIAL.

ConeBuilder.GetVar()

MHEELHR P E TR AL &
%

Var GetVar(int idx)
Sh

idx: FEER) TARE.
BRI

FE5E T hRXT IV AL R

ConeBuilder.Set ()

BCE AR A A BRI
L

void Set(VarArray vars, int type)

W
e

vars: AR EMI LAY VarArray 25,
type: HELJHRZAL,
9.2.24 ConeBuilderArray 3

RO Fo—2H C# ConeBuilder % XfRHATHAE, BRI C# #2111 T ConeBuilder-
Array 28, $RUET AN

ConeBuilderArray.ConeBuilderArray()

ConeBuilderArray [ 15 R4
i 2
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ConeBuilderArray()

ConeBuilderArray.GetBuilder()

REERERG R HELR A % (ConeBuilder) .
e

ConeBuilder GetBuilder (int idx)

W
i

idx: FHERTIME.
B
TRERTMEMHEL R LK # (ConeBuilder).

ConeBuilder Array.PushBack()

[} ConeBuilderArray JEHF s insEL KA st (ConeBuilder).,
PR

void PushBack(ConeBuilder builder)

W
e

builder: #EZd A4 i#§ (ConeBuilder).

ConeBuilderArray.Size()

##HL ConeBuilderArray 254t
A%

int Size()
BRI
ConeBuilderArray EHI0ENEL.

9.2.25 QuadExpr 3

COPT —WRFERNAFHF—DLMRIA, — 28 R I KA AL AR Y 24 QuadExpr JE@ZHORMR
e TR R FEA I RS B R R AL A B, S Bt T AR AT

QuadExpr.QuadExpr()

TR R A
i

QuadExpr(double constant)
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%

b

constant: IRFIAAXI G HHYE .

QuadExpr.QuadExpr()
AR IR R AL 38 R A
R

QuadExpr(Var var, double coeff)

%

e

var: VRN —Z I I i As
coeff: YIMI—LMEINt I IS5, BMER 1.0.

QuadExpr.QuadExpr()

TIRFERAM S R, BRI R 4 E R SRR
e

QuadExpr (Expr expr)

W
e

expr: IRFRA LIRS

QuadExpr.QuadExpr()

P ek M s ) — Ik
L

QuadExpr (Expr expr, Var var)

W
e

expr: — IR ZAA .

var: 73— HIIRIMAS &

QuadExpr.QuadExpr()

(E RN e ST = ) IR S A W
e

QuadExpr (Expr left, Expr right)

W
i

left: — IR MERILA.
right: 75— IR IERIL.
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QuadExpr.AddConstant()

L)1 RS Ve Sl
L

void AddConstant (double constant)

W
i

constant: _IRFIRA IR &

QuadExpr.AddLinExpr()

e RFBA PRItk
e

void AddLinExpr (Expr expr)

W
e

expr: i LRI LA

QuadExpr.AddLinExpr()

AIM— A MBI, FHARPAGEL
e

void AddLinExpr(Expr expr, double mult)

W
e

expr: TR BN LRI

mult: f5ES50.

QuadExpr.AddQuadExpr()

FE R GBI — A Rk
e

void AddQuadExpr(QuadExpr expr)
S
expr: T BN Ik FiE

QuadExpr.AddQuadExpr()

BI—A R FIRAR I, IR LAEEL
e
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void AddQuadExpr(QuadExpr expr, double mult)

W
i

expr: Ty BN Rk #ikK
mult: fEEE5

QuadExpr.AddTerm()

li) “ R R IRIN— 2
e

void AddTerm(Var var, double coeff)

W
e

var: P AR &
coeff: FHLRTEIH ) R EL.

QuadExpr.AddTerm()

1] R R A — DRI
i
void AddTerm(
Var varl,
Var var2,

double coeff)

W
Em

varl: FIRWP KA E 1
var2: B IR IR AR R 2
coeff: T IRINH I REL.

QuadExpr.AddTerms()

fi] IR FER IR — L LT
e

void AddTerms(Var[] vars, double coeff)

W
i

vars: FrERPE AR BRI
coeff: FLRMEIIHA IR EL.

430 EBhE C# API 2EF



HECRERE R P FH, BRA 5.0.5

QuadExpr.AddTerms()

) IR R A S I LR T
i

void AddTerms(Var[] vars, double[] coeffs)

W
i

vars: AP A B
coeffs: LI A R LKA -

QuadExpr.AddTerms()

T "R FR AR LT
%

void AddTerms(VarArray vars, double coeff)

W

E:
vars: PP AR B ) VarArray 2.
coeff: FTERMEIIHIK AL REL.

QuadExpr.AddTerms()

i F AP
s
void AddTerms(VarArray vars, double[] coeffs)
vars: JTARHENUH A RN VarArray %
coetts: B FHOHAL.

QuadExpr.AddTerms()

I "R GBI L TR
e
void AddTerms (
VarArray varsli,
VarArray vars2,

double[] coeffs)

W
i
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varsl: B RIS EEE 1.
vars2: S RIS B 2.

coeffs: H I R EALAL

QuadExpr.AddTerms()

fi] IR FB I — 2L R
s
void AddTerms(
Var[] varsi,
Var[] vars2,

double[] coeffs)

W
i

varsl: BRI AYAS B4 1.
vars2: BRI IAS B 2.

coeffs: Fr " IRINHPI BB .

QuadExpr.Clone()

PRBERE DL R RiB 4
HE %

QuadExpr Clone()
BRI

S IR FRBAR SR

QuadExpr.Evaluate()

SRAR A R FIB AN
e 22

double Evaluate()
BRI

Feiks U .
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QuadExpr.GetCoeff()

ARE R FR AR 22T ED R TR i R K
L

double GetCoeff(int i)

W
i

i FRERGHE.
R
FERE R T EX L Y 2R R

QuadExpr.GetConstant()

R R FIR AR
g2

double GetConstant ()
BRI

TIRFEA A ELL

QuadExpr.GetLinExpr()

P ERIR A LR IA .
g2

Expr GetLinExpr ()
B
L RIRARR

QuadExpr.GetVarl()

R RIS E RGN TR 5 — A

g2

Var GetVaril(int i)

i FERTIME.
B
TR G MEN W IR P i o — A A
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QuadExpr.GetVar2()

RIS E RGN IR 5 A3
L

Var GetVar2(int i)

W
i

i FRERGHE.
R
RGBT H EE AR

QuadExpr.Remove()

MR — Rk Fak A g E R G E AT
g2

void Remove(int idx)

W
Em

idx: FHERTIMH-

QuadExpr.Remove()

IR — Uk Rk A 54 AL B KA I
g2
void Remove(Var var)

var: FREMIBRTAS & .

QuadExpr.SetCoeff()

BCE IR FR A E R T MEICH 1 R AL
g2

void SetCoeff(int i, double wval)

W
i

i FERTIME.
val: fEERT EHIEH S L
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QuadExpr.SetConstant()

BCE T IRERIRA R L
L

void SetConstant(double constant)

W
i

constant: " IRFESR P HIEEL
QuadExpr.Size()

AR R A A
e

long Size()
B
RIS I IR

9.2.26 QConstraint 3
QConstraint R AZHOR MR IR LB R BAFRYER, $20E T AT 50k
QConstraint.Get()

ARG IR AR R A -
e

double Get(string attr)

attr: g ZARIG B4 K

QConstraint.GetIdx()

R IRA R RGH.
g2

int GetIdx()
B
TIRYAR RS ME.
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QConstraint.GetName()

IR IRA R AR
g

string GetName()
B
TR AR

QConstraint.GetRhs()

ARAF IR AR A i L
e
double GetRhs()
BRI
TR A SR {E

QConstraint.GetSense()

ARFF IR AR A i -
e

char GetSense()
RIBIME
TR AT

QConstraint.Remove()

MAFEL g 24 Fi Y Constriant,
g 2

void Remove()

QConstraint.Set()

P Constriant 1@ H(H
g 2

void Set(string attr, double val)

%

Em
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attr: AT SR E R RIS AR .
val: e BB R

QConstraint.SetName()
W IR AR
i
void SetName(string name)

%

e

name: _IRZAHAIZFR.

QConstraint.SetRhs()

BB IR A i {H .
%
void SetRhs(double rhs)

%

il

rhs: IR i dE -

QConstraint.SetSense()

W T IRARAIRA,
i

void SetSense(char sense)

W
Em

sense: _IRZARMZI,

9.2.27 QConstrArray 3%

HITER P —4l C# QConstraint 3¢ MRIATEAE, FBCRAEARN C# 0T T QConstrArray 3,
PP T AR R A

QConstrArray.QConstrArray|()

QConstrArray FFIE EREL.
A%

QConstrArray ()
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QConstrArray.GetQConstr()

HREL QConstrArray HHHEERT MER —IRLH
L

QConstraint GetQConstr(int idx)

W
i

idx: FEERRGIME.
B

TR IRZY R

QConstrArray.PushBack()

] QConstrArray FHIM—P " IRAH,
%

void PushBack(QConstraint constr)

W
Em

constr: NI —IRA K,

QConstrArray.Size()

L QConstrArray W ICE L.
HE L

int Size()
BRI
QConstrArray FHICENEL .

9.2.28 QConstrBuilder 2%
QConstrBuilder 252 A28 bR ae PO F R AR A E g B8, $RAE T AT B i

QConstrBuilder.QConstrBuilder()

QConstrBuilder 145 BREL
HE

QConstrBuilder ()
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QConstrBuilder.GetQuadExpr()

BRBO Rk k.
RS

QuadExpr GetQuadExpr ()
BRI

TRFB AL

QConstrBuilder.GetSense()

AR IR A HA AR X R I AR I
e

char GetSense()
B M
IR,
QConstrBuilder.Set()

BE DN TIRAR RS, AR FE.

e
void Set(
QuadExpr expr,
char sense,
double rhs)
Sh

expr: 2yl R A
sense: “WAHCRAL

ths: ZJH 55— MR HELI0

9.2.29 QConstrBuilderArray 3

I PIxt— 41 CH QConstrBuilder % MEHATHAE, BRI C# #1183 T QConstr-
BuilderArray %, $2{k TPLF W7
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QConstrBuilderArray.QConstrBuilderArray()

QConstrBuilderArray 415 BREL
A%

QConstrBuilderArray ()

QConstrBuilderArray.GetBuilder()

B QConstrBuilderArray Hi38 E RS M{ER) QConstraintBuilder X142,

e

QConstrBuilder GetBuilder(int idx)

W

=
idx: FREMRGE.

B

5/ QConstrBuilder X142,

QConstrBuilder Array.PushBack()

1] QConstrBuilderArray HIII—1 QConstrBuilder.

%

void PushBack(QConstrBuilder builder)

W
e

builder: fRFEINAY QConstrBuilder,

QConstrBuilderArray.Size()

#EL QConstrBuilderArray H ¥ ICEANEL.
A%

int Size()
BRI
QConstrBuilderArray H1ICE L.

9.2.30 PsdVar

PsdVar JERMZEAARKAFS X E AL BRI BAER B, S fit T AR AT
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PsdVar.Get()

AREC A R R A
L

double[] Get(string attr)

W
i

attr: JBHEAIZ IR
B

i AR BE AL, ORAF T R L.

PsdVar.GetDim()

IR e A B YL
%
int GetDim()

AL

PsdVar.GetIdx()

BRI E AL BRI S KB
g2

int GetIdx()
B

FE AR IR K.

)d

PsdVar.GetLen()

IRECEE 2RI R R
g2

int GetLen()
R
PR RITEK .

"
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PsdVar.GetName()

AR E AR AR
L

string GetName()
B

R RAH.

PsdVar.Remove()

MR e e A
e

void Remove ()

9.2.31 PsdVarArray

HIT M P —d Psd Var XIRIEATHRAE, BRI C# #0301 T PsdVarArray €, 4247
PATR IR ITIA

PsdVarArray.PsdVarArray()

PsdVarArray {138 K%K
A

PsdVarArray ()

PsdVarArray.GetPsdVar()

R EAZ R R ERT e & .
e

PsdVar GetPsdVar(int idx)

idx: PEARET]
R

TERTINFELR.
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PsdVarArray.PushBack()

) 2 B AR B R N e e AR
P
void PushBack(PsdVar var)

%

e

var: 2P EANR

PsdVarArray.Reserve()

PorBER/INA 0 T 251 .
e

void Reserve(int n)

W
e

n: 94 n T AS[E] .

PsdVarArray.Size()

ARBF g AL B B S A BN
e

int Size()
RIBIME

AR

9.2.32 PsdExpr

COPT g Rk FHF— DA R, — Lo @ R IR A R B0 . PsdExpr R AZEOK s
T R AU X A A AL G A, 4RO T DU s Tk

PsdExpr.PsdExpr()
2 Tk A 7 R AL
%

PsdExpr(double constant)

W
i

constant: g FIRANT R HHIH &
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PsdExpr.PsdExpr()

o P A R ML 2R B 1) o s ek o
L

PsdExpr(Var var, double coeff)

W
i

var: PRI — IR Y AL &

coeff: YA —TIX IS HL, BIAEN 1.0,

PsdExpr.PsdExpr()

o ) St ok M i 2 i Rk 3
e

PsdExpr (Expr expr)

W

E=X
<

expr: WIIRILIERILA.

PsdExpr.PsdExpr()

(o1 2 5 A BRI AR O B i 1) o s ik o
e

PsdExpr(PsdVar var, SymMatrix mat)

W

E:
var: {S X — IO W A 2 E A

mat: Y5 HIARTIX —THR B A 2R AR R

PsdExpr.PsdExpr()

57 FH 2 1 A R R O I i ) o o s
g2

PsdExpr(PsdVar var, SymMatExpr expr)

W
i

var: I —I6 Y 2 B AR E

expr: 2 WP ARAE R Rk
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PsdExpr.AddConstant()

HmE Rk AL
L

void AddConstant (double constant)

W
i

constant: g FRF P LA R

PsdExpr.AddLinExpr()

A FR AR — Akl
e

void AddLinExpr (Expr expr)

W
e

expr: i LRI LA

PsdExpr.AddLinExpr()

TP E FR AR — DRI, H AR AL
e

void AddLinExpr(Expr expr, double mult)

W
e

expr: i BN et IR K

mult: f5ES50.

PsdExpr.AddPsdExpr()

Wm—A-2p e Rk I, IR AREEL.
i

void AddPsdExpr(PsdExpr expr)
Bk

expr: BRI EFILAX .

PsdExpr.AddPsdExpr()

AM—AERIBW I, HRLAEEL
e
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void AddPsdExpr(PsdExpr expr, double mult)

W
i

expr: T LRI E Fk

mult: fEEE5

PsdExpr.AddTerm()

li] P 5E R A IR — 2
e

void AddTerm(Var var, double coeff)

W
e

var: FrEPEI A A
coeff: M-I AL, BRIAMER 1.0,

PsdExpr.AddTerm()
1] 2 GE AR A I — 2 E
g 2
void AddTerm(PsdVar var, SymMatrix mat)

%

e

var: FRpEIH A

mat: S I R RO

PsdExpr.AddTerm()

I 2 5 R A I — 22 T
e

void AddTerm(PsdVar var, SymMatExpr expr)

W
e

var: B E Y E A

expr: 2 E W ARAE R k.

PsdExpr.AddTerms()

fi) 2 i FER IR — L LRI
%

void AddTerms(Var[] vars, double coeff)
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W
i

vars: FrgPEmiH ) AR S .
coeff: FLRMEIIHAILRE, BRINMEN 1.0,

PsdExpr.AddTerms()

I R A RN — LB LT
L

void AddTerms(Var[] vars, double[] coeffs)

W
i

vars: ek PEun A pgAs B .
coeffs: FrEMEIIH ) R BCEA .

PsdExpr.AddTerms()

T 2 5E R A IR L
e

void AddTerms(VarArray vars, double coeff)

W
e

vars: P& AR B B VarArray 2.
coeff: PP AR, BOAMEN 1.0,

PsdExpr.AddTerms()

I 2 5 FER A IR I AT
g2

void AddTerms(VarArray vars, double[] coeffs)

W
i

vars: M P I AE BAYNAY VarArray 2K,
coeffs: A LI i i) AR EEA -

PsdExpr.AddTerms()

) FR AR — L T
L

void AddTerms(PsdVarArray vars, SymMatrixArray mats)

\
i
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vars: BB ET R EA EEH .
mats: Hr2feE W I R B FEEA .

PsdExpr.AddTerms()

] IR AN — L8 5 T
i
void AddTerms(PsdVar[] vars, SymMatrix[] mats)

%

e

vars: i I ) A E AR AL
mats: 2 I A R B0 AL

PsdExpr.Clone()

DRIEHE DR kAN 4
e

PsdExpr Clone()
BRI

S A s B R 42

PsdExpr.Evaluate()

SRAB SRt kU
L

double Evaluate()
B

FIKAAHE

PsdExpr.GetCoeff()

RIS SUvR Wk T K RO VATV ES V8
e

SymMatExpr GetCoeff (int i)

i FHERGHHE.
R
F5E R TMEN R ek I ) R BOE R A
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PsdExpr.GetConstant()

AREC E Rk A i
L

double GetConstant()
B

e IR R

PsdExpr.GetLinExpr()

AR E RIB A LRk
e

Expr GetLinExpr()
B
i SU WO

PsdExpr.GetPsdVar()

ARECE s R AR 2 B R 2 E A
e

PsdVar GetPsdVar(int i)

W
e

i FHERGHE.
B
FERE BT ER BT~ E AL AT 42

PsdExpr.Multiply()

Xt g R AR AT EL
g2

void Multiply(double c)

W
i

c: AL
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PsdExpr.Remove()

il g 2 s Feak A g R 5 | {E T
L

void Remove(int idx)

W
i

idx: $RERT|H-

PsdExpr.Remove()

T3 ik o 5 4 AR A G A T
e

void Remove(Var var)

W
e

var: kA

PsdExpr.Remove()

il 55 2 s ek A 5 4 i 2 AR AT R
e

void Remove(PsdVar var)

W
e

=)

var: {5 R

PsdExpr.SetCoeff()

BEE E RN E 2R G ED R T 2R RO
i

void SetCoeff(int i, SymMatrix mat)

¥
e

i FERTIME.
mat: 5 FRK T EXT B 2R KO
PsdExpr.SetConstant()

BEARE FR A AL
e
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void SetConstant(double constant)

W
i

constant: g K P HEEL.

PsdExpr.Size()
BRI E FIR A 2 2 A
s
long Size()
R
Ao FaR A E AL

9.2.33 PsdConstraint

PsdConstraint J&@FZHOR AR E 2R KRR BN, $20E T AN BUATA

PsdConstraint.Get()

PAFRE LR EIEA . SRR e JE

e 2

double Get(string attr)

attr: g ZARIG B4 K
PEA
RORS B S PEAE -

PsdConstraint.GetIdx()

BRI E AR RT
s
int GetIdx()
Bl
FEARARTME.

9.2 C# LBk

451



HBCRERER P F, BRA 5.0.5

PsdConstraint. GetName()

ARHCEE AR
L

string GetName()
B
2 E LRI R -

PsdConstraint. Remove()

ANREZR A I 24 Y R 2R
e

void Remove ()

PsdConstraint.Set()

BB E AWM RV SRR e R R
e

void Set(string attr, double value)

W

E:
attr: R EREMEMHEATR.
value: TR BN E M.

PsdConstraint.SetName()

B E AR AR
g2

void SetName(string name)

W
i

name: f:5E AW A4 FR.

9.2.34 PsdConstrArray

HITE x4 C# PsdConstraint MRIATEAE, HEORESR C# #2117 PsdConstrArray
K, AT G A
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PsdConstrArray.PsdConstrArray()

PsdConstrArray R4 BRI

L

PsdConstrArray ()

PsdConstrArray.GetPsdConstr()

ARECEE AR P R E R T MEREE 2R
e

PsdConstraint GetPsdConstr(int idx)

W

e
idx: FHEMRTIE.

B

TR E L

PsdConstrArray.PushBack()

T 2P XE AR TS I — 2R E 25
e

void PushBack(PsdConstraint constr)

W
e

constr: fEENIIMEEA K.

PsdConstrArray.Reserve()

PorBER/INA 0 T 25T .
i

void Reserve(int n)

W
e

n: 2540 n 7).

PsdConstrArray.Size()

BRI E 2B P ) TTR AN
e

int Size()
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B
e OB TE R A

9.2.35 PsdConstrBuilder

PsdConstrBuilder ZE2 A2 B0 MR MRS FHX A 5 LA AR I SR8 S it T DA R LA T

PsdConstrBuilder.PsdConstrBuilder()

PsdConstrBuilder [{#4)15 pKEK .
A

PsdConstrBuilder ()

PsdConstrBuilder.GetPsdExpr()

IR 8 2 Y b
el

PsdExpr GetPsdExpr ()
Rl

i RB AN L

PsdConstrBuilder.GetRange()

TRICEE ZAUE A R AR K NI R 2 ERMKE, wAURT 0).
e

double GetRange ()
BRI

PEAEE I RE (WFAB ERKE).

PsdConstrBuilder.GetSense()

BRI E LA K AR,
L

char GetSense()
B

FEAFRA.
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PsdConstrBuilder.Set ()

BE— I EEAR R, RAERHFE.

s
void Set(
PsdExpr expr,
char sense,
double rhs)
SH

expr: AW — M) Rk,
sense: [ 7 COPT RANGE #MAKEARAEA,
rhs: 23R 55— HE00 .

PsdConstrBuilder.SetRange()

WE—MEEYR (A LT,

%
void SetRange(PsdExpr expr, double range)
expr: PERIAN . HFRKAI T E ) FOECLIRR XA 2Ry B 5.
range: ZPRIEHIYKE (MW TFAE ERIKE, BT 0).

9.2.36 PsdConstrBuilderArray

HITER xf—4 C# PsdConstrBuilder MRIATEA:, HZEIMKAFASH) C# %03 T PsdCon-

strBuilderArray 2%, 2L T DA N R H¥E:

PsdConstrBuilder Array.PsdConstrBuilder Array()

PsdConstrBuilderArray [f4 1 %K .
A

PsdConstrBuilderArray ()

PsdConstrBuilder Array.GetBuilder()

BRI 2 A AL 15 (e 2k
e

PsdConstrBuilder GetBuilder(int idx)
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%

b

idx: FE MR (.
Bl
S LA

PsdConstrBuilderArray.PushBack()

I 2P RE 2 AR AR R P I — A2 2R s
e

void PushBack(PsdConstrBuilder builder)

W
e

builder: FFIRMIFINEE LA A

PsdConstrBuilder Array.Reserve()
WAV BRI TR
e

void Reserve(int n)

W
e

n: 90 n i AS[E] .

PsdConstrBuilder Array.Size()

ARECE & LR AR AL T TR AL
e

int Size()
R
8 2 A AR B T R AL

9.2.37 SymMatrix

XRRHAL AR 2 T ) RO R, AR A, R AN B AR & . SymMatrix 2852
FZBAACKIERS SRR B, R4 T DU s ik

SymMatrix.GetDim()

BRIBOGTPRAE B 14 4 5
e
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int GetDim()
R
REFREE R 2

SymMatrix.GetIdx()
BRIBO PR 2R S A
s
int GetIdx()
BN
X PRAE R 2R 5

9.2.38 SymMatrixArray

R R4 C# SymMatriz XEIATENE, HECRMELRN C# #1111t T SymMatrixArray 2%,
PALTPAUF R ¥

SymMatrixArray.SymMatrixArray()

SymMatrixArray A 55 R %L
HE L

SymMatrixArray ()

SymMatrixArray.GetMatrix()

BRI FRAE PR HL A8 1 T AR R
e

SymMatrix GetMatrix(int idx)

W

E:

idx: XPFREE R R AR
B
T8 E P ARSI ARG .

SymMatrixArray.PushBack()

T X R A 2L B PRSI — R AR
i

void PushBack(SymMatrix mat)
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%

b

mat: XJHRHELIE .

SymMatrixArray.Reserve()
WA BER/INA o T 25 1] .
i
void Reserve(int n)

%

e

n: A4 n WA

SymMatrixArray.Size()
BRIBOG BRI A A B R 4
s
int Size()
BRI
X PRAR

9.2.39 SymMatExpr

X PRAE IR AR TR R AN, AT GRS Brid i — R . Rk i 4b a2 T DAKE
BITEEEHIE, BRI BE A E R AR AU . SymMatExpr JERAZ R MR g HOu R
Meeakis e, R4 T U sibirik:

SymMatExpr.SymMatExpr()

X AR R A BRI 1 PR K
e

SymMatExpr ()

SymMatExpr.SymMatExpr()

S PH AR A HE AR A ) ek o
e

SymMatExpr (SymMatrix mat, double coeff)

W
R
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mat: PRI T I A X FR A R
coeff: W[k, UMMAYX—TIXIKIS%. BRIAMEN 1.0,

SymMatExpr.AddSymMatExpr()

ASI— AR FRAE R R, I3 AE AL
o2t
void AddSymMatExpr (SymMatExpr expr, double mult)

%

e

expr: i TSR FRAT R IR
mult: AR AL, BOAMEN 1.0.

SymMatExpr.AddTerm()

I R AR s S s I — I
e

bool AddTerm(SymMatrix mat, double coeff)

W
e

mat: IR FRAE R .
coeff: I R AL
R nl i
iRME, FRBIRA WA -

SymMatExpr.AddTerms()

o) FR A N2 AT
e

int AddTerms(SymMatrixArray mats, double[] coeffs)

W
e

mats: I A AR A AL
coeffs: I REEA .
B
SEIMAIE. WRIR R A E, AT R I
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SymMatExpr.AddTerms()

) Fh A N2 AT
L

int AddTerms(SymMatrix[] mats, double[] coeffs)

W
i

mats: Fr P AR AR
coeffs: HilHrh i BB
Bl
M. ARGR R A, A TR N

SymMatExpr.AddTerms()

) Fh A 2 AT
e

int AddTerms(SymMatrix[] mats, double coeff)

W
e

mats: Fr IR A
coeff: P A M REL, BIMEN 1.0,
R Ml i
BRI AR AE, B IR I

SymMatExpr.Clone()

TRIZHE DURFRA ik 5
e

SymMatExpr Clone()
B
F RSB R .

SymMatExpr.GetCoeff()

AREGA 98 E R T ME LI 2R %
i

double GetCoeff(int i)

W
i
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i FRERGHE.
B
8 E RGN R Fak T AL

SymMatExpr.GetDim()

ARIFIE A AR TR R 4E L
s

int GetDim()
BN

X RAE P 4EE

SymMatExpr.GetSymMat()

AREGER AT 2R 5 [ (EX I 0 A X B
e

SymMatrix GetSymMat(int i)

i FHERGHHE.
R
TR G A IR A R 52 o

SymMatExpr.Multiply ()

XS FRAT PR SR AT EL
g2

void Multiply(double c)

W
i

c: AL

SymMatExpr.Remove()

g ek 2 i e R T I{E AT
g 2

void Remove(int idx)

W
i

idx: FHERTIME-
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SymMatExpr.Remove()

T 53 e R A i 3 b5 i R PR R AR R 0
L

void Remove(SymMatrix mat)

W
i

mat: $8E IR FREE G

SymMatExpr.Reserve()

PorBER/INA 0 T 251 .
e

void Reserve(int n)

W
e

n: A58 n 7).

SymMatExpr.SetCoeff()

BEFRA AR E R AT R %L
e

void SetCoeff(int i, double val)

W
e

i FHERGHE.
val: $8ERGEIECHIISEL.

SymMatExpr.Size()

ARBON PR PR 5P B TR
e

long Size()
B M
X PR R e ik = P A
9.2.40 ProbBuffer K&

ProbBuffer 2&Je FAFRZM XAV R, $24L T PAN SR 7k
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ProbBuffer.ProbBuffer()

ProbBuffer 45 BR %L
g 2

ProbBuffer (int sz)

W
i

sz: ProbBuffer #7145 K /N

ProbBuffer.GetData()

BRIAEGEAT L ) A 3
s

string GetData()
BRI

AT R AL o

ProbBuffer.Resize()

TRGATRN S E R
e

void Resize(int sz)

W
e

sz: FHE MR/

ProbBuffer.Size()

RHGAT RN
TR S
int Size()
B
G

9.2.41 CoptException 3%

CoptException J&EAZEIL MK A B BE R AL PR CBRAERGREHE o 24707 VAR RS I A A2 IR ff A IR 2 4%
HR AR BRI, Wl CoptException JEAYSRHAT, St T AR @ MEETS A R A 515 B -
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CoptException.CoptException()

CoptException 145 KT
g 2

CoptException(int code, string msg)

W
i

code: AR,

msg: S AR R

CoptException.GetCode()

RPAHHEIRUY .
i
int GetCode ()
B
SR .
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NI R AR A B 7 A T B IR T SR AR A TR, AL BORAFAS SO IR ML T Java 10, &
ECREXT Java £ 1 R REUES T IR I4 o

10.1 Java R

FRE T Java 4% BRI E R R, AR FEFL. SHEREENREEL. &
TR A BRI E N S [T

10.1.1 Rk
— R HOE AR Consts L. HI A LAE L copt AWM AR —AH 4L, 1 copt.Consts.
XXXX,
. LTI
— MINIMIZE
Bk Ak B ARERAL
— MAXIMIZE
B/ Ml FRR BRI
. L
— INFINITY
Jog5 EHEAE A (1e30).
. R E
— UNDEFINED
et ST (1e40).
o R
— LESS_EQUAL
T g(x) < b LIS,
— GREATER_EQUAL

A g(x) = b BZIH.

465



HBCRERER P F, BRA 5.0.5

— EQUAL
AN g(z) = b KL
— FREE
TENFLTRIFEAX
— RANGE

RINA_ERAF Y, AL < g(2) < u IR

&

=

o AE
— CONTINUQUS
LR B
— BINARY
Tt R
— INTEGER
A
« SOS Zyizz
— SO0S_TYPE1
SOS1 Zy3.
— S0S_TYPE2
SOS2 3.,
o THHEL R
— CONE_QUAD
B B4
— CONE_RQUAD
et e
o FRE
— BASIS_LOWER
JEEAR R, HUE AR,
— BASIS_BASIC
FARE,
— BASIS_UPPER
JEEAR R, HUE B,
— BASIS_SUPERBASIC

ERACE, EREAR LR,
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— BASIS_FIXED

JERAE, BEEEEME—RBA (LT HM%E).

o Bl E S

SR RERIGIE S S AR

BB

— CLIENT_CLUSTER

10.1.2

AR5 Ry 1P Mtk

CLIENT_FLOATING

LRSS f iy 1P Hudik
CLIENT_PASSWORD
TREAR 5 A 4 G o
CLIENT_PORT

A TR 5 s A £ i
CLIENT_WAITTIME

P i SRR A] o

firdR

FH AT DASE A A 3 R BB PO S, E TR AR

KT MRS R BUE XAE Status FEHL. JH PRI PAETE copt 5 A B4 Y il 86 15 ) ARRAR A
¥, Ul copt.Status.XXXX,

UNSTARTED
LESIR RN N

OPTIMAL

HE T A

INFEASIBLE

LR TR -

UNBOUNDED

H bR R EE LA 7 I B A5t
INF_OR_UNB

2 T A o H AR R B A5 T 5T T
NUMERICAL

SRAGE 2 EE )

NODELIMIT

FE e BRI 2135 AR BB 5 R A -
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+ TIMEOUT
IS [ FR Al 21035 AR B 5 R A
+ UNFINISHED

SRIGL AL (BRI TRUENE, KIS Toks haiR.

10.1.3  fHRAVHEL

fi R H0E 3AE DblInfo 2EHL. I Al PAEIL copt FAMAMAYATA VM EHEL, U copt.DblInfo.
XXXX.,

o BERAH AR
— Obj
Apik (5) B EHARERER L
~ LB
A (F)) SELHR (17) WTFH
— UB
A (9) BEAW (17) LA
o SRABEERAE KAF B
— Value
AphE (41) WIHUE.
— Slack
PASAZ S IUE, WM SRS IRFREE (activities). 3G T RIEMAIZL,
— Dual
X B AL AU . GE T2t R
— RedCost
A5 LY Reduced cost. {0 AT Ltk RIS,
o X# Farkas Fl13:70514k
PER L
LR ) ETT I A TR B TCFN, SRARS T LAIR [ Farkas (LRS00 RS2 )
oE oo (MMEIREGTER) 1A IER.

— DualFarkas

2 R RI 1) TG AT AT R, KPR R X Farkas (WA ARSI Z) o EIRE
"ReqFarkasRay" :X—Z8, PABAIRRAEES T DAIR A0 Farkas.

X Farkas ffE v DU Az = 0 and | < o < u WYZRPERIRI 2R MRS . 242 R K] Jo
FIATAET, (X Farkas [f& y AT AR R RGAFAEM %8 maxyT Az < yTb = 0,
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WA max y” Az fEH AR 6 = yT A, Y a; < O BERE o = 1 50 6 > 0 IR o =
, ATRAFRE A yT Az (IR T REHUE -

BT 53— A M RGN . ming” Az > §7b = 0. MFRLAMESL,
DARER AR [ HIXH 8 Farkas BUAESIH, B g = —y.

TERIEIL T SRAR T AR TCSE I AR A Farkas. G014 2R ML) 010 R 774 B
STILRO. E, Fef AU FeasRelax HHAETFST ok 1 5 4k MM R WA T

— PrimalRay

SRR FEUTC U, AR e (B BURSER) . T IE "ReqFarkasRay" X —Z4Y,
AR GRS A T LASR o] 2052k

S F AR R MBI AR P min cTo, Ax = band © > 0, FICHLRE r WENUT
S r>0,Ar =0 PAJ% Tr <0,

o AIATARARSHAE AR KA K

— RelaxLB
i (5) SEAR (1) TR T bia b .
— RelaxUB

T (F)) sEAR (F7) R T bR
— RelaxValue

AR AR R AR 1 (51)) HYIRUE.

10.1.4 JEPE:
FEA ) COPT J@I#RE XAE DblAttr Al IntAttr ZEHL. I Al DAL copt.DblAttr . XXXX AYIEAi1A
COPT # G2tk VAR copt. IntAttr. XXXX MfE T COPT HAY g,
o DEALRIRUA K 1k
— Cols
HAE
e (REEES) 14
— PSDCols
BAE
e AR
— Rows
BAE
2R (RBOEIEAT) B4
— Elems

BRI
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FHOEEAER TR
QElems

b2

TR AARR P AR IR I

PSDElems

HHURM

FI b bR B2 s AL
SymMats

BN

AR Xt AR R R ) B
Bins

HUURM
kR (B) AN
Ints

HAUR M
BHCB R (F1) L
Soss

HAUR M

SOS R4
Cones

HHURM

Y HEL AL
QConstrs

HHUR M
R
PSDConstrs

HHUR M

25 LRI L
Indicators

HAUR M

Indicator 255 4K
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— ObjSense
BAE .
PeteIrm .
— ObjConst
PE BN
b R 20 1 5 2o
— HasQObj
BAE L
PRALR AL S IR I H bR R 4K
— HasPSDObj
BAE
R SR A 5 2 i 30T H AR R AR
— IsMIP
RAE
B E A S BRI
o SRIBGER KB
— LpStatus
R E
LMERRRAPIRAS . T S5 H KA SRIPIREH L.
— MipStatus
R E
BBRIRAPIRES . S B RAPRAPIRESHLO
— SimplexTter
RRE .
FRATTERIE IR AL
— BarrierTter
R E .
W IR AL
— NodeCnt
Hm bk
I3 38 FHR R A

R
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— PoolSols
BAE .
figgt P R AH
— HasLpSol

BRI

Je 15 ] ASR A E M Y (R

— HasBasis
HHURM
R T DASR LR R 1 2
— HasDualFarkas

BRI

AR BT I ATRI, 2R MR Farkas (i OGRS .

— HasPrimalRay
RAE

ML T F, R AR ] e (RN ) -

— HasMipSol
KRR
SRR -
— IISCols
KRR
IS HAZ B S %ECH -
— IISRows
HHUE M-
IS 2% H .
— IISSO0Ss
R
IS H SOS 2y A% H .
— ITISIndicators

R

IIS 7 Indicator £y % H .

— HasIIS

R
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SEAAPAE TIS.
— HasFeasRelaxSol

HAURM

AR W AT A T 4,
— IsMinIIS

HHURM

T TS 275 W,
— LpObjVal

TR

QMR A e
— Best0bj

TR

HEBONKN SRR TR S5 1 E s bR 4R
— BestBnd

TR

RO KR A I T 7
— BestGap

TR

BRI R AR5 AU B L AR 28 2
— FeasRelax0bj

BB

AATALRAIAE .
— SolvingTime

T

KRR PRTEL (FD) .

10.1.5 %
) COPT S8#K & XAE DblParam Al IntParam Z5H. /0] AT copt.DblParam. XXXX HIFEZ
Vi) COPT iS4, PASGEIL copt. IntParam. XXXX 17 COPT #AZ4L.
o PREIFIZZE
— TimeLimit
RS

PSRRI )R (F5)
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— NodeLimit
TFRZHL
RO SR AR5 1B
— BarIterLimit
TFRSHL
P RTE SR AR 1) 15 AR A o
— MatrixTol
TFRSHL
AR R A
— FeasTol
TFRSHL
AphE . AR TR ZE
— DualTol
RS HL
XA AT AR 22
— IntTol
FFRSHL
AR R R RUR A 2
— RelGap
TFRSHL
BRI ) e AR A 22
— AbsGap
TFRSHL
BRI ) e LR 22
o PR K
— Presolve
BHSH.
TR AR5 o
— Scaling
BHSH.

SE TR M — T, R R ECEMEREE (Scaling)
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— Dualize

LSie 28

e 1 P SRR AR 2R

o ZRMEPLAIAN K

— LpMethod

BRSH.

SRABANME R ME R ) 355
— DualPrice

BRSH.

VesE A EFRAITEYAR) Pricing 5%
— DualPerturb

BUSH.

e FVPA E ER Al SR T b R R 5
— BarHomogeneous

BRSH.

s ISR E X
— BarOrder

BRSH.

W IR HES ) SR
— Crossover

BRSH.

45 # ] Crossover,
— ReqFarkasRay

BRSH.

PERT R LM FEUE T AT R ECE TR, R TS Farkas (L IUMOG R GTER)
s B (MR ATL) -

o 2RI R
— SDPMethod
BUSH.
SRARE AL P S
o BB K
— CutLevel

LSV 318
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A P T 3R

— RootCutLevel
BRSH.

AT LA P T Y 3 3

— TreeCutLevel
BRSH.

TR T 3

— RootCutRounds
BRSH.

RAT LA LT U

— NodeCutRounds
BUSH.

PRI A R T A R

— HeurLevel
BRSH.

JE K AR BRI .

— RoundingHeurLevel
BRSH.
Rounding J5 & XA RE .

— DivingHeurLevel
BRSH.

Diving & &N ER IR .

— SubMipHeurLevel
BRSH.

T MIP ()8 & X EER R .

— StrongBranching
BUSH.

Strong Branching {35 i .

— ConflictAnalysis

BRSH.

Fe A 9 Ar

476 $+E Java API 2EFHf



HECRERE R P FH, BRA 5.0.5

— MipStartMode
Lt e 218
AL FERI G RRI  2
— MipStartNodeLimit
BHSHL
MR SEREGWIIR AR, SRR T MIP {175 s 8RR
o FEATIFER X
— Threads
LY 218
[ AL AR o8 FH F) R AR
— BarThreads
LiYie 218
PRV B R R
— SimplexThreads
B
X B TV (8 P A R R
— CrossoverThreads
B SR
Crossover fiff Fl [ 26 FE5L
— MipTasks
B SR
MIP SR A AT 55 5K
o IS T K
— IISMethod
B SH
TR IS W7k
o AIATACRASH ISR X
— FeasRelaxMode
B SH.
TR TARAABE R ) T

o HESH

W
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— Logging
BESH.
A ARORAEH S
— LogToConsole
BUSH.

T BRR AR HEEHEH G .

10.2 Java HpiRk

RETTEARAAZ BRI 1Y Java 422 R RAL BB, O (3 F e sl 52 237 5 R A i 2y
HF X T AR A i)
10.2.1 Envr R

BIBORAFFREN R B SRR P AR DR — . ARSI — A Envr K0k, i H
WA SR B —ASRARIRE, A REAE ML A8 — s 2SR AL

Envr.Envr()

COPT Envr 25115 R %L
i 2

Envr ()

Envr.Envr()

COPT Envr 2415 KA.
B

Envr(String 1licDir)

W
e

licDir: HIFHEE MR, A AL SO B & ) i e S F

Envr.Envr()

COPT Envr 25115 k%L
HiE 2

Envr (EnvrConfig config)

W
i

config: COPT Envr [l &, (I mfRiEgniteE.
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Envr.close()

RPNEAR TR . Z BIPAS R IEAR B R, 2 IR T G ) 4=l ) RS B A28
L

void close()

Envr.createModel()

A,
L

Model createModel (String name)

name: F & XHIHEIZ TR,
B
TR,

10.2.2 EnvrConfig 3

AR P o AR A 55 47 sUB S B SR A . W DABTEEPRSEIE B IR B B COPT 1% )i
HONITA-

EnvrConfig.EnvrConfig()

Envr it & 280+ & R %L
g

EnvrConfig()

EnvrConfig.set()

W Envr BCERHRAINE.
e

void set(String name, String value)

W
i

name: [t & 1Y <58 1A o
value: Jil B2

10.2.3 Model 3%

Model IS RMAK AR AU SARIERYELRE, RAL T AT AT
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Model.Model()

L AR T PR
L

Model (Envr env, String name)

¥
il

env: FHRIFREINTS
name: A4,

Model.addCone()

)AL R i — A2 A
%
Cone addCone (
int dim,
int type,
char[] pvtype,

String prefix)

dim: HELATRAIYERE .

type: HEZYHIZRAL.

pvtype: HELARHAZ RS

prefix: HELAR AL R M FRHIZ .
P

I HELY I

Model.addCone()

AR P — AN E 2R
%
Cone addCone(ConeBuilder builder)
S
builder: HEZTHA A
R
HHELTR .
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Model.addCone()

AR i — LR
L

Cone addCone(Var[] vars, int type)

W
i

vars: 2 5HEARAS A
type: HELHRSAL,

Bl
HAHELTR

Model.addCone()

AR rh i — LR
e

Cone addCone(VarArray vars, int type)

W
e

vars: & 5HEARAYAE FEAL.
type: HEZHIARAL,

R Ml i
HHELTR

Model.addConstr()

A2 I — N P2
s
Constraint addConstr(
Expr expr,
char sense,
double rhs,
String name)
S
expr: FIARFEA.
sense: W KIHAL,
rhs: FAWRRAHMIE.
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name: FAIRBIZ K.
4 (ETf
E AL

Model.addConstr/()

AT rp I — ALY
s
Constraint addConstr (
Expr expr,
char sense,
Var var,

String name)

W
R

expr: HfARFEILA.
sense: ZWIRAL,
var: A MIERAL R, T @ 29HE R AL
name: A4 R
B
B

Model.addConstr()

AR R I — A LY
s
Constraint addConstr(
Expr 1hs,
char semnse,
Expr rhs,

String name)

W
i

lhs: FrARA A MME.
sense: W KHAL,
rhs: HABRA A IME.
name: LR FR .
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B
WL

Model.addConstr()

AT rp I — P2 R
i
Constraint addConstr (
Expr expr,
double 1b,
double rb,

String name)

W
i

expr: TR LA

1b: RN T 5E

rb: RIS

name: LA RAY AR
B

WL

Model.addConstr()

AT R I — A 2R
g 2

Constraint addConstr(ConstrBuilder builder, String name)

W
Em

builder: FrZA WA i

name: FZ R4 FK
B

HIH

Model.addConstrs()

I 20 F I e P2 A
R

ConstrArray addConstrs(
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int count,
char[] senses,
double[] rhss,

String prefix)

W
i

count: FMIMLMLIHREH .
senses: ZIRAAEAL, AR,
rhss: AR A DIE.
prefix: FrZIN A FRATL -
B
BRI ConstrArray 2.

Model.addConstrs()

I A28 R I e P2 A

e
ConstrArray addConstrs(
int count,
double[] 1bs,
double[] ubs,
String prefix)
S

count: IFMNALIELHEH .

bs: LR AL .

ubs: B A A

prefix: WPk, FrLRMAFREIL .
B

BRI ConstrArray 2.

Model.addConstrs()

I A28 R I e P2 A
g 2

ConstrArray addConstrs(ConstrBuilderArray builders, String prefix)

W
Em
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builders: LML RS

prefix: AR LIRAIH
1R Ml i

LRI ConstrArray 2.

Model.addDenseMat()

I AR P o — AN B PR A
e

SymMatrix addDenseMat(int dim, double[] vals)

W
e

dim: FFBEONFRA EIYERE .

vals: AREIC(HAA . HONRFHEFEAREIC, BB KR AR i KA
.

B
HOR PR REXT R

Model.addDenseMat()

I 28 I — A~ S5 B B e
g%

SymMatrix addDenseMat(int dim, double val)
e

dim: BFEOWFRA I 4R .

val: [l ARZICME, ARIETON A .
P

ORI PR 42

Model.addDiagMat()

A rp I — X A A R
i
SymMatrix addDiagMat(int dim, double val)

%

e

dim: XA A R 4E
val: [A—ANHEZICE, FRERNAITE.
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B
HOR XA

Model.addDiagMat ()

IR e o — A R S
g 2
SymMatrix addDiagMat(int dim, double[] vals)
S
dim: X R LA 4
vals: BURGEE(EENZH, HORIEFEXAITE.
A
xR T 42

Model.addDiagMat ()

I 23 F I — X A A
g 2
SymMatrix addDiagMat (
int dim,
double val,

int offset)

W
Em

dim: XA I

val: [Al—MEFICfE, APREEXAITER.

offset: M TARMEXI AL FFE & .
BRI

O AR 42

Model.addDiagMat()

IR R I — X R
e

SymMatrix addDiagMat(
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int dim,
double[] vals,

int offset)

W
i

dim: X A A 4
vals: BURGEE(EENZH, HORIEFEXTAITE.
offset: FHXITHRUERT AL T H & .
R nl i
X AR T 42

Model.addEyeMat ()

AR rp I — A B
L

SymMatrix addEyeMat(int dim)

dim: FALZHE I ZERE .
R
BRI XA

Model.addGenConstrIndicator()
IR I — AN R AR R A — 293K (GenConstr)
g 2

GenConstr addGenConstrIndicator (GenConstrBuilder builder)

builder: —fi%ZJ (GenConstr) 47,
R
RAERBINHT— B2 (GenConstr) .,

Model.addGenConstrIndicator()

2R R A — AN R AR AR — 2R (GenConstr )
e

GenConstr addGenConstrIndicator(
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Var binvar,
int binval,

ConstrBuilder builder)

W
Em

binvar: —PEHHERAS &
binval: BEREMELYHA LAY — BRI H R ERE (0 50 1).
builder: ZiPEAHA M.
R
RAHRA B — YA (GenConstr) .

Model.addGenConstrIndicator()

ISR g A SR AHR R B — R 29 (GenConstr) .
s
GenConstr addGenConstrIndicator(
Var binvar,
int binval,
Expr expr,
char sense,

double rhs)

W
i

binvar: " HEHHERAE .
binval: EREMELYHAAH LAY — BRI TR ERE (0 50 1).
expr: B LMELAR AL,
sense: I LIELHRLI,
rhs: HTRILMELOA M.
B
FAHRA B — W (GenConstr) .

Model.addOnesMat()

A I — AN AR T 1 R B0 FRAEL R
g 2

SymMatrix addOnesMat (int dim)

W
Em
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dim: 2B BOGHFREE P4
R
SHO R X 42

Model.addPsdConstr()

TS g i — A2 AR
s
PsdConstraint addPsdConstr(
PsdExpr expr,
char sense,
double rhs,

String name)

W
R

expr: i E AR FRLA .

sense: E AR IIFA,

rhs: B E A M.

name: AJH%, 2 TE AR H AR
BRI

g AR

Model.addPsdConstr()

LA h i — A2 E 23
s
PsdConstraint addPsdConstr(
PsdExpr expr,
double 1b,
double ub,

String name)

W
i

expr: Hif)FE AR FA .

1b: P ARAY A

ub: PE AR LA

name: [, 2 TE A H AR
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B
BEE LR

Model.addPsdConstr()

TR g i — A2 AR
i
PsdConstraint addPsdConstr(
PsdExpr 1lhs,
char sense,
PsdExpr rhs,

String name)

W
i

lhs: HpE AR ZEMRILA.

sense: A E AR ZEAL,

rhs: B E AR FREA

name: [, SHrE LRI TR
B

B E L FR

Model.addPsdConstr()

IR I — A2 E YR
g 2

PsdConstraint addPsdConstr(PsdConstrBuilder builder, String name)

W
Em

builder: H7E LA Mids .

name: FJ3E, B LWL TR.
BRI

WP AR A

Model.addPsdVar()

I RS20 R T A
R

PsdVar addPsdVar(int dim, String name)

490 $£+2Z= Java APl EFH



HECRERE R P FH, BRA 5.0.5

W
i

dim: P EAE R .

name: gL B AR
P

PP R

Model.addPsdVars()

IR AN — 282 G AR
%
PsdVarArray addPsdVars(
int count,
int[] dims,

String prefix)

W
i

count: %ﬁ*%%%%ﬁ E °

dims: BHEA, WE TRELEIYEE.
prefix: A8 S A TR -

B
BTN E AL R AL

Model.addQConstr()

]S R i — A IR AR
s
QConstraint addQConstr(
QuadExpr 1lhs,
char semnse,
QuadExpr rhs,

String name)

W
i

lhs: T IRARAG LM EGE

sense: _IRZARMZT,

ths: P IRARATAMIZRR.
name: A]3%, H T IRARMKIZIK.
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B
RGNS

Model.addQConstr()

IR I — A IR 2R
i
QConstraint addQConstr(QConstrBuilder builder, String name)
B
builder: H IRLAHA W%,
name: W%, #Hr _IKARKZL K.
Bl
WKL R

Model.addQConstr()

AR I — A IR YR
i
QConstraint addQConstr(
QuadExpr expr,
char sense,
double rhs,

String name)

W
e

expr: ST “IRAHR KR,

sense: ZIEAL,

rhs: B R A IHE.

name: [k, FIRAIRI AR,
B

WKL R

Model.addSos()

AR 7R g i —A~ SOS 243 .
g5

Sos addSos(SosBuilder builder)
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W
i

builder: SOS Yo gy .
R
B SOS #ynk,

Model.addSos()

B I —4~ SOS 23,
s
Sos addSos(
Var[] vars,
double[] weights,

int type)

W
R

vars: 25 SOS A A8 54l
weights: 215 SOS 2 Ar A E R4 -
type: SOS ZHfyKAL,

BRI
# SOS 2y,

Model.addSos()

L R —A~ SOS Zy3.
i 22
Sos addSos(
VarArray vars,
double[] weights,

int type)

W
Em

vars: 25 SOS 2y ({78 BAl i VarArray 2.
weights: 25 SOS Zydi7s &AL E 4 .
type: SOS AR yKAL,
BRI
#i SOS 2k,
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Model.addSparseMat()

T 20 A X R e
L
SymMatrix addSparseMat (
int dim,
int nElems,
int[] rows,
int[] cols,

double[] vals)

W
Em

dim: FE R FRAE R 4R o
nElems: BATFRALE A AERIC L.
rows: BB, RAF TIEZ0nfTo.
cols: BEHUAL, TRAF TAEZITMIS .
vals: JEZTCEHEA.

BRI
O FRAE X4 o

Model.addSymMat()

MR E S FRAE ek, 1B b B — S X R
HE %
SymMatrix addSymMat (SymMatExpr expr)
B
expr: X FRAFEFIBAR L.
P
LERFRAFERT S

Model::getSymMat ()

AREUSZ i 5 R G R R
s

SymMatrix getSymMat(int idx)

S
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idx: FEERTIME.
B
AEIRHR R AR o

Model.add Var()

AR rp I — AN AE B DA A AN 0 R B8
L
Var addVar (
double 1b,
double ub,
double obj,
char vtype,

String name)

W
i

1b: B R T AL

ub: HAE R LA

obj: AL ETE H ARk B LY R AL

vtype: HAERIIAL,

name: W[k, FAEERHIH K.
BRI

e

il

o

Model.add Var()

I A2 R I — AR R DA B AN B R A8
pr
Var addVar(

double 1b,

double ub,

double obj,

char vtype,

Column col,

String name)

W
Em
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1b: FAZ R T 5.
ub: HAERY B

obj: HASRAE H bR R AU R AL

vtype: FASEAYISTL,

col: FUXFSR, HITHaE R R Em— 424,

name: AR T
B
B

Pﬂﬂﬂ

Model.add Vars()

T 20 e A
2
VarArray addVars(
int count,
char vtype,

String prefix)

W
i

count: FNNAEEHIEE .

vtype: BRI,

prefix: FiAFRA & FRAIL .
R Rl

SR VarArray 28,

Model.add Vars()

IR A
L
VarArray addVars(

int count,
double 1b,
double ub,
double obj,
char vtype,

String prefix)
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W
Em

count: VAL B HEE .

b: FAE R T A

ub: FAR R FA.

obj: HAETE H br R EUE M R AL

vtype: HiALRHIIAL.

prefix: FERMAFRATH.
Bl

A BB VarArray 2,

Model.add Vars()

A h A
s
VarArray addVars(

int count,
double[] 1bs,
double[] ubs,
double[] objs,
char[] types,

String prefix)

W
e

count: VRIS AIHCE .

lbs: By N AL, RN as, TN 0.

ubs: BAE Ry RO, IS5, FRNIETS N | AT A
objs: HiAE e FARBACT Y R ECHAL, AN A, MK 0.

types: FASRAYIAL, WA,

prefix: AT FRATL -
B

PSR VarArray %,

Model.add Vars()

JASEAR 3 s B
e
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W
e

VarArray addVars(
double[] 1bs,
double[] ubs,
double[] objs,
char[] types,
Column[] cols,

String prefix)

Los: HAERAY T FORAL MEHZ, FRA 0.
ubs: BERH FIORAL, AR, FIONIE AT 1 XTI
objs: BIASHLLE HRAUT IO RHEAL, M2, M 0.

types: VERHOAT, HIRH %, MHIESL .

cols: FURFGHAL, FITHEER MHTERITIR 412058,

prefix: A E A FRATL -

B

FAS R ) VarArray 28,

Model.add Vars()

TJABEZR w1 A

1

W
e

%

VarArray addVars(
double[] 1bs,
double[] ubs,
double[] objs,
char[] types,
ColumnArray cols,

String prefix)

1bs: AR N HEH, =, FHHA 0.

ubs: PSR FFRECH, AR E, ERCRIETRS ECE 1 AT A .
objs: HiAERTE HARBRAUT M R Bl nshzs, W o,

types: FASRIIRAL, WH AT, MPESA R,

cols: FURFGeHII ColumnArray %, FT-H5E 45 MHVE R A 4127k
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prefix: AL BEMIZRETS .
BRI
AR EHY) VarArray 28,

Model.clear()
T 53¢ A 8 BB DA B ) AR
L

void clear()

Model.clone()

TRYE DAY
e

Model clone()
R
P DL

Model.computelIS()

IR ATATRLA) TIS.
e

void computeIIS()

Model.delPsdObj()

IS A R R R Ry (PRE TR ) o

g 2

void delPsdObj ()

Model.delQuadObj()

I ERASZ H b ek B — sy (PR ZEREAY) .

e

void delQuadObj ()
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Model.feasRelax()

TR AR A AT ARG .
L
void feasRelax(
VarArray vars,
double[] collLowPen,
double[] colUppPen,
ConstrArray cons,
double[] rowBndPen,

double[] rowUppPen)

W
i

vars: A EH N VarArray 25X14 .
colLowPen: ZAFw | FLF LT R4K.
colUppPen: 77 FHAALT REL.
cons: AWK ConstrArray 2E%f4 .
rowBndPen: %A im0 1) FK 11 R 4L

rowUppPen: 23 A AET] R4k,

Model.feasRelax()

THER AT TR B a4 AR RS
%
void feasRelax(int ifRelaxVars, int ifRelaxCons)

i

ifRelaxVars: & EFAGHAS

o

ifRelaxCons: ;&AL .

Model.get()

-5 45 E AL AN K AOUR B S R P
i

double[] get(String name, Var[] vars)

W
i
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name: XUKG R SR RIEI 25
vars: i EEAL

B
SRR

Model.get()

A5 5 0 AL B 5 B XORS B T S Rl SR ) L
e

double[] get(String name, VarArray vars)

W
e

name: XUKG SRS RIEI 245

vars: fiHEAL B Y VarArray 3¢,
B

SRR

Model.get()

AR5 15 2RO % B XORS 2 T SRl TR ) ML
e

double[] get(String name, Constraint[] constrs)

W
i

name: XGRS RS SR IEI 245
constrs: fiE LA

B
SRR

Model.get()

AR 5 2RO % B N0 T SRl TR A L
e

double[] get(String name, ConstrArray constrs)

W
i

name: RURE Y SHUEE BRI 2 FR .
constrs: F§EARM A ConstrArray 25,
BRI
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SRR

Model.get()

)5 4 E IR AR KBRS B B S SR (L
e

double[] get(String name, QConstraint[] constrs)

W
i

name: XUKG R SRS RIE 245
constrs: fiE _IRAREA.

B
SRR

Model.get()

IS 4 E AR KR0S B2 B S TR (L.
e

double[] get(String name, QConstrArray constrs)

W
e

name: XUKG SRl B IERY 44 5

constrs: fiE _IRARMMAY QConstrArray XK.
R

SRR MR-

Model.get()

AL 2 E LA R S TR AR (E
e

double[] get(String name, PsdConstraint[] constrs)

W
i

name: ZHEE JEIERIA PR
constrs: i E L HRAAL.
B
i HOSORS LR, AT T SRR TR

502

%E+E Java API &2 F



HECRERE R P FH, BRA 5.0.5

Model.get()

LIS 1 2 R R SR TR R (-
L

double[] get(String name, PsdConstrArray constrs)

W
i

name: ZHEE JEMERIA PR
constrs: ffiEE AL
B
UK BB, AT T SRR TR

Model.getCoeff()

AR BAEL AT 1 R H
e

double getCoeff(Constraint constr, Var var)

W
e

constr: fiEMLIH .
var: fEMRA R .
B
T8 B AR 2T P Y R AL

Model.getCol()

PSR EL RS S AR
e

Column getCol(Var var)

S
var: fEEA R
BRI
— I RTIREZ R

Model.getColBasis()

DRI RS
g2
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int[] getColBasis()
BRI
F I RRES o

Model.getCone()
AREURE N IRE R HEZTR
L

Cone getCone(int idx)

idx: $5E MM
B
AERIUR HELT 3

Model.getConeBuilders()

AREUSEZ A 2 A s o
%

ConeBuilderArray getConeBuilders ()
BRI

HELTHR A AL T ConeBuilderArray 28,

Model.getConeBuilders()

ARG T HEL AR LR R o
g2

ConeBuilderArray getConeBuilders(Cone[] cones)

cones: HEZIREA.
R
RGO HELI 2 IR ConeBuilderArray %

Model.getConeBuilders()

ARHRER E HEL AR AR A o
e

ConeBuilderArray getConeBuilders(ConeArray cones)
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W
i

cones: FEAH AN ConeArray 25,
R
REUDRIBUP) B HE 2 R 2E B #S A B ) ConeBuilderArray 28,

Model.getCones()

ARSI P T A HEZA 3R
e

ConeArray getCones()
B
HEATRFY 1 ConeArray 5.

Model.getConstr()

ARBUB I i 2 2R 5 M{E R 2R
e

Constraint getConstr(int idx)

W
e

idx: FHERTIME.
B
AEIRHR 203

Model.getConstrBuilder()

PRHIRE AR A s, IR, MXIRL, KA3UH RES,
e

ConstrBuilder getConstrBuilder(Constraint constr)

W
e

constr: FFELAN.
R B
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Model.getConstrBuilders()

SRR P A 2o AR s
R

ConstrBuilderArray getConstrBuilders()
R

Ly A U ConstrBuilderArray 2.

Model.getConstrByName()

AREURZ 8 5 44 PRI AT
e

Constraint getConstrByName(String name)

W
e

name: EELFR.
R
RN 25

Model.getConstrLowerIIS()

BRI F TIS R7S .
g

int[] getConstrLowerIIS(ConstrArray constrs)
S

constrs: FFE AWM BT ConstrArray FEXT4 .
Rl

IR S TS ARE

Model.getConstrLowerIIS()

SIAHT FH 1IS IRES.
s

int[] getConstrLowerIIS(Constraint[] constrs)
Sh

constrs: fEELFRM MY ConstrArray FKXFE .
BRI
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ZIFCH B TIS IR

Model.getConstrs()

RIS I 2950
s

ConstrArray getConstrs()
B

LI ConstrArray 2K,

Model.getConstrUpperIIS()

R A EFHY TIS IRA
e

int[] getConstrUpperIIS(ConstrArray constrs)

W
i

constrs: LY ConstrArray X4 .
R
U A TS RS

Model.getConstrUpperIIS()

AR EFHY IS IRE
L
int[] getConstrUpperIIS(Constraint[] constrs)

%

e

constrs: FEEARIY Y ConstrArray ZEXT4 .
B
2R R TIS IRES.

Model.getDblAttr()

AREL COPT XUKS 2 PERI{E
g 2

double getDblAttr(String attr)

W
i

attr: MUK Y EMER A FR
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B
XUKE B2 Ja PE R (Lo

Model.getDblParam()

I COPT RGBS U (H -
i
double getDblParam(String param)

%

e

param: XU TSR K
B
XU FE 2 SR (L

Model.getDblParamInfo()

RECY TR, BOARY, &/, RS COPT XUR RS H(HE -
e

double[] getDblParamInfo(String name)

W
e

name: RISV Z K.
B
YRE, BRARY, B/, Bk COPT XU RS H(E.

Model.getGenConstrIndicator()

RIS B RBPE R I —IRAA (GenConstr) FA AR -
e

GenConstrBuilder getGenConstrIndicator(GenConstr indicator)

W
e

indicator: KAFERAE—KAH (GenConstr) .
R B
FAFERE— B ZR (GenConstr) A e
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Model.getIndicatorIIS()

FREL Indicator ZYR Y IIS JIRES.
%

int[] getIndicatorIIS(GenConstrArray genconstrs)

W
i

genconstrs: F55E Indicator ZYR#)if) GenConstrArray Z5%4 .
R AIHE
Indicator YWy IIS RS,

Model.getIndicatorIIS()

FHL Indicator ZJHRI TIS JRES
HE L

int[] getIndicatorIIS(GenConstr[] genconstrs)

genconstrs: f57E Indicator ZJHR 1) GenConstrArray ZEXT4
R
Indicator Zy® iy IIS AR 7S,

Model.getIntAttr()

AR COPT #e AU JZ PRI (H
%

int getIntAttr(String attr)

attr: EREMER A FR.
B
A R B

Model.getIntParam()

PR COPT #ASHI(E.
i

int getIntParam(String param)

W
i
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param: FEAIBHALFR.
BRI
B SHHI(E.

Model.getIntParamInfo()

R TRY, BOAR), fohey, R COPT A SH(HE.

L

int[] getIntParamInfo(String name)

name: A SHAZFR.
Bl

LR, BOARY, B/ANY, R COPT BASHINE.

Model.getLpSolution()

PRI LP 5 %
s
Object[] getLpSolution()
Bl
value - I, FAS(E, XHE(E, B

Model.getObjective()

ARIPUSI 4 H s R ) et ik
g2

Expr getObjective()
Bl

ek,

Model.getPoolObjVal()

MG RIS i Mg H A R K
g 2

double getPoolObjVal(int idx)

W
i

idx: fRIZ S .
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B
FRRE M H AR EUE

Model.getPoolSolution()

MR RIS idx Mgk
g
double[] getPoolSolution(int idx, VarArray vars)
Bk
idx: fRIGRS .
vars: f5EMNALE,
B
Eichastiioy

Model.getPoolSolution()

MR BRI idx M
g 2

double[] getPoolSolution(int idx, Var[] vars)

W
e

idx: MRS .

vars: FRAEHIAE &,

Model.getPsdCoeff()

ARIBCE AE 2 P E A A ) RO
g 2

SymMatrix getPsdCoeff (PsdConstraint constr, PsdVar var)

W
i

constr: ZERFELR .

var: fRENEEAE .
B

XoF BV PR 2 S A R 1Y) 2R LR
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Model.getPsdConstr()

AREUZ i R 5 {E ) IR A
L

PsdConstraint getPsdConstr(int idx)

W
e

idx: FEERTIME.
R
REARERLT) — IR

Model.getPsdConstrBuilder()

R E LRI Ay, AR AR, SRAAIA R I R B RS
g2

PsdConstrBuilder getPsdConstrBuilder (PsdConstraint constr)

constr: F{EFELH .
B
E AR RARR

Model.getPsdConstrBuilders()

IR BT 2f R LA A Bl
e

PsdConstrBuilderArray getPsdConstrBuilders()
Bl
e B AR A gAY A F) PsdConstrBuilderArray 2,

Model.getPsdConstrByName()

ARIUBE I i 5 44 BRI —IRZTR

H

PsdConstraint getPsdConstrByName (String name)
B

name: f§5& IR AL FR.
B M
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REIRH ) IR AR R

Model.getPsdConstrs()

ARBUBRZ FTA > E 20
s

PsdConstrArray getPsdConstrs()
B

A E LA Y PsdConstrArray 204 .

Model.getPsdObjective()

AP F AR ) E H Ao
%

PsdExpr getPsdObjective()
B

e HARM I RB R R

Model.getPsdRow ()

RS E R P e A2, AL R A EOE R

e

PsdExpr getPsdRow(PsdConstraint constr)

W
i

constr: fifiEFELH .
B
AR FIA

Model.getPsdVar()

AR g RS E R e AR i
e

PsdVar getPsdVar(int idx)

idx: Z5|MH.
B

AR AL
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Model.getPsd VarByName()

RIS i 5 A4 BRI S AR
L

PsdVar getPsdVarByName(String name)

W
i

name: 5324 FF.
B
REARBU) 22 AR B

Model.getPsdVars()

TR RL T 2 A i
RS
PsdVarArray getPsdVars()
BRI
e B PsdVarArray 042 .

Model.getQConstr()

ARSI P i E R G ME R IR
g2
QConstraint getQConstr(int idx)
SH
idx: fHERGH.
Bl
REARIU IR 2R .

Model.getQConstrBuilder()

R E AR A gy, AR, MRS, 2RAUH RES.
H

QConstrBuilder getQConstrBuilder (QConstraint constr)
S

constr: FHELR,

B
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PR AR

Model.getQConstrBuilders()

ARSI BT AT 2 2L il o
s

QConstrBuilderArray getQConstrBuilders()
B

L I ) QConstrBuilderArray 28,

Model.getQConstrByName()

ARHUSIL P RS E A BRI IR
%
QConstraint getQConstrByName(String name)
S
name: /& _IRZIRI LK.
BRI
REARERUT) IR R4

Model.getQConstrs()

SRR A K2R
el
QConstrArray getQConstrs()
BRI
TIRAFA Y QConstrArray ZEXFR .

Model.getQuadObjective()

SRS H AR s B0 — W H b
e

QuadExpr getQuadObjective()
Rl

TR EARXT R IR AR 4
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Model.getQuadRow/()

S 5 e KRR &,

L

QuadExpr getQuadRow(QConstraint constr)

W
i

constr: 8 _IRAE.
B
TIRAHRELR A

Model.getRow/()

PWS SREARNALE, PARAH KA R L

g2

Expr getRow(Constraint constr)

constr: FEAH.,
R
YR RIBA

Model.getRowBasis()

PHATHIERES .
MR

int[] getRowBasis()
BRI

FTRERIRES -

Model.getSolution()

BRI MIP iRk Ir % .
g%

double[] getSolution()
pAEL

LAIDMIERA i

PABCAR 7 A%
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Model.getSos()

KB ERGER SOS 213
e

Sos getSos(int idx)

W
i

idx: FEERTIME.
Bl
IR SOS 23

Model.getSosBuilders()

RIS A T4 SOS 23 A Jips .
g 2

SosBuilderArray getSosBuilders()
BRI

SOS s A #8 J5) SosBuilderArray 2.,

Model.getSosBuilders()

HELE E SOS LSy A4 s -
Mg
SosBuilderArray getSosBuilders(Sos[] soss)
soss: SOS k4.
BRIl
TEAREUT ) SOS Zysi A= i A4 i) SosBuilderArray 2.

Model.getSosBuilders()

RS E SOS 2y A: i -
A%
SosBuilderArray getSosBuilders(SosArray soss)
S H
soss: SOS ZJH M SosArray 2.
B
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REPRIAY ) SOS 2y AL s #4 iiHY) SosBuilderArray .,

Model.getSOSIIS()

FREL SOS 2wy 1S RZ.
g

int[] getSOSIIS(SosArray soss)

W
i

soss: 1552 SOS AR ) SosArray R4,
BRI
SOS 2y Ky IIS IRZS.

Model.getSOSIIS()

FREL SOS 23R 1IS IRFS.
g5

int[] getSOSIIS(Sos[] soss)

soss: 1552 SOS AR SosArray ZERf4
R BIHE
SOS Zy3ny IIS RE.

Model.getSoss()

IRBUERL P ITAT SOS 295K
g 2
SosArray getSoss()
B i
SOS 2y kP SosArray 2.

Model.getVar()

IR i R [{E YA
g 2

Var getVar(int idx)

W
i

idx: R5|MH.
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B

REARI A

Model.getVarByName()

ARSI i 5 A4 PRI AS R

i

Var getVarByName (String name)
B

name: i5E % FK.
B

AR AL 5

Model.get VarLowerIIS()
IRIUVAZ B R Frrd IS RAS
e

int[] getVarLowerIIS(VarArray vars)

W
e

vars: FREAS B VarArray 25004 .
B
AR RN AL IS RES

Model.get VarLowerIIS()

ARPUE R B TIS IRE
e
int[] getVarLowerIIS(Var[] vars)

%

e

vars: $§EAS R VarArray X042,
BRI
AN IS RS
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Model.get Vars()

AREUZ A A R
L

VarArray getVars()
B
ALY VarArray 2,

Model.getVarUpperlIIS()

AR R EA IIS IRA.
e

int[] getVarUpperIIS(VarArray vars)

W
e

vars: fifE 8 B AY VarArray JEWR .
BRI
AR B IS RES.

Model.get VarUpperlIS()

PR R R TS RES.
%
int[] getVarUpperIIS(Var[] vars)
vars: f§E L BN VarArray BXF4
B
AR R R TIS RAS.

Model.interrupt()

H BT 244 T VA SR A o
e

void interrupt()
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Model.loadMipStart()

A et L 4 2 N R A A A AR
L

void loadMipStart()

Model.read()

MICPER U, k758, &, MIP start w3 COPT 244,

e

void read(String filename)

W

=X
=

filename: ¥y A4

Model.readBasis()

MU -
e

void readBasis(String filename)

W

=X
LN

filename: ¥y A 044,

Model.readBin()

MO AR COPT = 3E % 2K 14 1) 5
g5

void readBin(String filename)
B
filename: ¥ AW SCIF44

Model.readCbf()

MR CBFE #2XA 1) AE
i

void readCbf (String filename)

%

Em

filename: #j A4
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Model.readLp()

MR LP KXY i A
L

void readLp(String filename)

W
i

filename: i A4 .

Model.readMps()

MICHEFEEE MPS A% i
e

void readMps(String filename)

W
e

filename: #ij A {444

Model.readMst()

MR MIP start {5 B .
g

void readMst(String filename)

W
e

filename: i A4 .

Model.readParam()

MR COPT 244
i

void readParam(String filename)

\
e

filename: % A4 .

Model.readSdpa()

I 2B SDPA. H 2  17) 5
e

void readSdpa(String filename)
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W
i

filename: ¥y A4

Model.readSol()

M BRI PR 5 5
o2t
void readSol(String filename)

%

e

filename: ¥y A 044 .

Model.remove()

ALY H fif] B — 2R 51 A
%
void remove(Var[] vars)

%

il

vars: ASEEA .

Model.remove()

MBI e — R AL
g 2

void remove(VarArray vars)

W
Em

vars: ZS BN VarArray 25,

Model.remove()

MBI e R — RSN 25
R

void remove(Constraint[] constrs)

W
Em

constrs: A4,
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Model.remove()

MR il — RSN A
L

void remove(ConstrArray constrs)

W
i

constrs: AR AY ConstrArray 35,

Model.remove()

MBLRL R ER— & 51 SOS 255
e

void remove(Sos[] soss)

W
e

soss: SOS %4,

Model.remove()

MBLRL R — 251 SOS 295
e

void remove(SosArray soss)

W
e

soss: SOS ZJH M AT SosArray 2,

Model.remove()

MR I B — 251 B AR
i

void remove(Cone[] cones)

W
e

cones: _rHELATREIH.

Model.remove()

ML R — 251 B AR
e

void remove(ConeArray cones)
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W
i

cones: _FrHEATHH N ConeArray 5.

Model.remove()

MBI — B — R 3
i
void remove(GenConstr[] genConstrs)

%

e

genConstrs: — A

Model.remove()

MBI e — 2R — R 3
i
void remove(GenConstrArray genConstrs)

%

il

genConstrs: —RAFM LAY GenConstrArray 25,

Model.remove()

MR F i B — 28 IR
i

void remove(QConstraint[] qconstrs)

W
Em

qconstrs: IRZYHELA.

Model.remove()

MSEZR o ff e — 2 R
i

void remove(QConstrArray qconstrs)

W
Em

qconstrs: " IRARM I QConstrArray 2,
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Model.remove()

MR et g A A
L

void remove(PsdVar[] vars)

W
i

vars: EAS A BN PsdVarArray 2%,

Model.remove()

MR et A A
e

void remove(PsdVarArray vars)

W
e

vars: EASEAY MY PsdVarArray 2%,

Model.remove()

MR ol e — L s 2
e

void remove(PsdConstraint[] constrs)

W
e

constrs: R EAR A PsdConstrArray 25,

Model.remove()

MR il e — L2 2R
i

void remove(PsdConstrArray constrs)

W
e

constrs: P EARM A PsdConstrArray 25,

Model.reset()

FUEHTiCE R -
e

void reset()
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Model.reset All()

HOFBCE MRS HAEE .
L

void resetAll()

Model.resetParam()

R ESEONERIAME
A
void resetParam()

Model.set()

VEEAT 1 AL R A R AU SR TR P R

s
void set(
String name,
Var[] vars,
double[] vals)

name: XUKG RIS R EH B LA R
vars: FEEAS BRI .

vals: ﬁﬁﬁ}%@%{ﬁo

Model.set()

VOB 4 8 A B A A R0RS BE LS4 R R A
i
void set(
String name,
VarArray vars,
double[] vals)
S
name: XUKG SRl mER 24 5.

vars: 5 EAS B A VarArray 28,
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vals: S EMERIME.

Model.set()

VBS54 E 2O S A R0RS B2 LS4 R R H
s
void set(
String name,
Constraint[] constrs,

double[] vals)

W
e

name: XU RIS H & B IERI 4 K
constrs: FEEAHREAH.
vals: %%%&EZJ%@B@{E

Model.set()

VAT 1 2O AU SR SR R e

L
void set(
String name,
ConstrArray constrs,
double[] vals)
SH

name: AURSE RIS EEE B IEM 4 FR
constrs: F§EARM N ConstrArray 25,

vals: %ﬁﬁ@@ﬁﬁﬁ

Model.set()

BCE -G E 58 AU K HBOR B S (A
i
void set(
String name,
PsdConstraint[] constrs,

double[] vals)
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W
i

name: XN RS E & TR .
constrs: F§E 2 E AR T PsdConstrArray 5,
vals: AURGFERVELH, RAF T S80PMHE.

Model.set()

BCE SR E 2 8 O R A0 2L S 4O (H
LTS
void set(
String name,
PsdConstrArray constrs,

double[] vals)

W
R

name: XUKSEEISHAI 4 FR .
constrs: 1§E R EARMNH PsdConstrArray 2.
vals: AURSFERVEAH, RAF T S50 .

Model.setBasis()

BCEATHIR AR
L

void setBasis(int[] colbasis, int[] rowbasis)

W
i

colbasis: F|EARTS.

rowbasis: F7HIELRES,

Model.setCoeff()

WHE R R
LTS
void setCoeff (
Constraint constr,
Var var,

double newVal)

W
i
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constr: FHERAW.
var: f5ENAE T,

newVal: #5450,

Model.setDblParam()

WE COPT XU RS HE.
g e

void setDblParam(String param, double val)

W
i

param: B ERLSEH 44 TR
val: BUREFEBYSHIE.

Model.setIntParam/()

w8 COPT B SV
e

void setIntParam(String param, int val)

W
e

param: FERSEH A TR,
val: BRSHIIE.

Model.setLpSolution()

WHE LP fif.
s
void setLpSolution(
double[] value,
double[] slack,
double[] rowDual,

double[] redCost)

W
e

value: A5 REAYMR.

slack: MAHBAZ R .
rowDual: FATHIAS &1 EE .
redCost: AF AR H{E.
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Model.setMipStart()

WEAEMHAZRIIARE, WH— IR,
L

void setMipStart(int count, double[] vals)

W
i

count: X BRI

vals: AP EHIH.

Model.setMipStart()

BCEAE A R HIRI IR -
e

void setMipStart(Var var, double val)

W

=
H
. Yoz TR B
var: fREA .

val: AR RIR{E .

Model.setMipStart()

WE— RN BB
s
void setMipStart(Var[] vars, double[] vals)
SR AIN

vars: i€ EEAL

vals: A8 B WIAA{E .

Model.setMipStart()

BE— RV RAVIIA{E.
e

void setMipStart(VarArray vars, double[] vals)

W
e

b P R L

vars: f8EZE B KN VarArray 25,

vals: ﬂ{‘%ﬂg@]ﬂﬁ{ﬁ °
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Model.setObjConst()

B H AR R B A A AL
L

void setObjConst(double constant)

W
i

constant: HENAIE.

Model.setObjective()

BRI H AR L
e

void setObjective (Expr expr, int sense)

W
e

expr: HARpREAI#RIAK,
sense: St /ML | E % B COPT MINIMIZE; %f & & 4k ) 50 % &
COPT_ MAXIMIZE,

Model.setObjSense()

T F bR e R 2828
g2

void setObjSense(int sense)

W
Em

sense: HARpRERIEAL,

Model.setPsdCoeff()

BB E AR P e AL B R B
L
void setPsdCoeff (
PsdConstraint constr,
PsdVar var,

SymMatrix mat)

W
i
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constr: ENEEL R,
var: 8 ERLELE .

mat: F RZBUEIE.

Model.setPsdObjective()

BCEMB A E H R
L

void setPsdObjective(PsdExpr expr, int sense)

W
i

expr: B H AR R E ko
sense: R FIAOLILTT 1] -

Model.setQuadObjective()

WA R AR,
e

void setQuadObjective(QuadExpr expr, int sense)

W
e

expr: B HARRE ik # ik
sense: ERIAH 0 F/RABUEAAL S H AL 1]

Model.setSlackBasis()

WEMHRE .
g2

void setSlackBasis()

Model.setSolverLogFile()

#E COPT 1y H ks
g

void setSolverLogFile(String filename)

N
i

filename: H & 0444
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Model.solve()

SRAEARHTR MIP [
L

void solve()

Model.solveLp()

SRAFUHTH LD FIRE
e

void solveLp()

Model.write()

SO I, RS, MIP start s BB G COPT 244,
L
void write(String filename)

filename: #0445 .

Model.writeBasis()

ek 2] “.bas™ O,
g2

void writeBasis(String filename)

W
T

filename: #0444

Model.writeBin()

B EA COPT — it il i th 2] SC i
g

void writeBin(String filename)

W
B

filename: %0445 .
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Model.writeIIS()

K 1IS Hg th 2 3L
L

void writeIIS(String filename)

\
il

filename: % {444 .

Model.writeLp()

FeinREA LP g b 2 5k
e

void writeLp(String filename)

W
e

filename: %444 .

Model.writeMps()

HEFIRIA MPS #3002 SefF s
e

void writeMps(String filename)

W
e

filename: #1444 .

Model.writeMpsStr()

LA MPS A% ) 2] B A7
s

ProbBuffer writeMpsStr()
A

i MPS M AR

Model.writeMst()

¥ MIP start {52 #H% “.mst” 304,
A

void writeMst(String filename)
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%

b

filename: Eéﬁ.':lj E’Jiﬁlg o

Model.writeParam()

FEEWUGEH COPT 28 i F] “.par” 3CfF,
i
void writeParam(String filename)

%

e

filename: #0445 .

Model.writePoolSol()

P E R P RO Z5 R A I E) “.sol” S0P
i
void writePoolSol(int idx, String filename)

%

il

idx: PR RS .
filename: i CH4% .

Model.writeRelax()

REATAT AR SR IR A ) 2 SO
L

void writeRelax(String filename)

W
e

filename: % {444 .

Model.writeSol()

Fep )T S E] “sol” SCF.
e

void writeSol(String filename)

W
i

filename: %044 .

536

%E+E Java API &2 F



HECRERE R P FH, BRA 5.0.5

10.2.4 Var K

Var R AR MR M A R AA] SRR, 4R 4L T DU s ik

Var.get()

PR BB .. K% Value” |, “RedCost” , “LB” , “UB” ,and “Obj” J@#k.
s

double get(String attr)

attr: JEMEIAFR.
B
JRMERI(E.

Var.getBasis()

RIS A EARA .
s

int getBasis()
Bl

AR AR .

Var.getIdx()

R B R T ME.
s

int getIdx()
S (e

ECILIER

Var.getLowerIIS()

IR R FY 1S IRES.
i

int getLowerIIS()
S ] (e

A N TIS ARE.
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Var.getName()

RHAE B AR -
L

String getName ()
BRI

AT

Var.getType()

R B,
e

char getType()

BRI

Var.getUpperIIS()

IREUR B ER IIS RAS.
L

int getUpperIIS()
B
s FARY LIS R

Var.remove()

ML i A
i

void remove()

Var.set()

ﬁﬁﬁﬁé@%‘rﬁ'fﬁo i}—%n LB” , uUBw %ﬂ “Obj” %,TEO

e

void set(String attr, double val)

Em

%
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attr: JBHERI LK.
val: F{E.

Var.setName()
BB R AR
i
void setName(String name)

%

e

name: A8 EZFR,

Var.setType()
BCEAS RN IR
e
void setType(char vtype)

%

il

vtype: AR,

10.2.5 VarArray

HITER P —4 Java Var 5 MRIFTHNE, ZEILHCRAERD Java O BT T VarArray 28, $2{i

T ARGk

VarArray.VarArray()

VarArray 1441 K5
HE L

VarArray ()

VarArray.getVar()

AREL VarArray KR ERGIHIZ R

e

Var getVar(int idx)

W
e

idx: FHERTIME.
BRI
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TRERT MEHM AL R

VarArray.pushBack()

] VarArray RS il— 8

e

void pushBack(Var var)

W
i

var: A8 &,

VarArray.size()
IREL VarArray A2 H%H -
e

int size()
R
VarArray 578 BRIECH .

10.2.6 Expr 3k
Expr JEAZHOR MRS T T etk Rk SR B AL A3, $RBE T AR R 3

Expr.Expr()

Expr (A1 AL

e
Expr()

Expr.Expr()

Expr (1435 B
%
Expr(double constant)

%

e

constant: Expr ) H{H.
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Expr.Expr()

FA T Expr (415 B %L
L

Expr(Var var)

W
i

var: PRI — IR Y AL &

Expr.Expr()

FA T Expr (415 B %L
e

Expr(Var var, double coeff)

W
e

var: PN — IR Y AL &

coeff: PN —Ti X W 1S40

Expr.addConstant()

)| BN -
g 2

void addConstant (double constant)

W

=X
LN

constant: FKikA I HEEA & .

Expr.addExpr()

S Im—A etk .
g%

void addExpr(Expr expr)
S

expr: T BUSINILMERL

Expr.addExpr()

BIM— A SRR, IR ARG L
e
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void addExpr(Expr expr, double mult)

W
i

expr: T LRI Ltk

mult: fEEE5

Expr.addTerm()

I FER A — 5
e

void addTerm(Var var, double coeff)

W
e

var: FHH A,

coeff: FUIHH AL,

Expr.addTerms()

1) R ARSI o
g 2

void addTerms(Var[] vars, double coeff)

W
e

vars: FI AR R A
coeff: Fuil vy /AL R EL.

Expr.addTerms()

I FER AR I o
e

void addTerms(Var[] vars, double[] coeffs)

W
e

vars: A g As B .

coeffs: FuilH i) RELEA

Expr.addTerms()

li FER A A
e

void addTerms(VarArray vars, double coeff)
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W
i

vars: A ER L) VarArray 25,
coeff: Fui AR L.

Expr.addTerms()

I FER AR I o
L

void addTerms(VarArray vars, double[] coeffs)

W
i

vars: A BT VarArray 25,
coeffs: i) =B

Expr.clone()

RS DGR A
%

Expr clone()
B

S HFE AR

Expr.evaluate()

SR JE o ik Al
s

double evaluate()
B

Fk A

Expr.getCoeff()

REEA A E R I P B R 5L
LTS
double getCoeff (int i)
Sh
i $ERTIME.
R
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T T MEIUECH 9 R 4L

Expr.getConstant()

R AL
e

double getConstant ()
B
FIEAX PRI

Expr.getVar()

AREFR KA R T EHIRC P A

%

Var getVar(int i)
S

i HERTIME.
BRI

FRERGETECH AR .

Expr.remove()

il 55 ek 2 b 4 e R T I{E Y T
L

void remove(int idx)

W
e

idx: $7ERT | H-

Expr.remove()

il 55 ek 2 b 5 i AR A R P T
e

void remove(Var var)

W
i

=)

. |y | =N
var: ¥5ELH,
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Expr.setCoeff()

BEFRA AR E R AT I R 5L
L

void setCoeff(int i, double wval)

W
i

i FRERGHE.
val: $8ERGEIECHIISEL.

Expr.setConstant()

BCERR PR E L
e

void setConstant(double constant)

W

=X
L:: N

constant: FikFX A HEL.

Expr.size()

AREEE A T I
e

long size()
Bl
FakA BT

10.2.7 Constraint 3%

Constraint FEZMZHORMGLIEL RN CEAERERE, S0t T AT R T

Constraint.get()

/8 Constriant @ MH:{E. ¥ Dual” |,
g 2

double get(String attr)

W
R

attr: JIrRs ZARIS R E LS R
B

“UB” )%ll\_/i“o
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eI

Constraint.getBasis()

#45 Constriant FJEIRZS.
e

int getBasis()
R
Constriant FERES.

Constraint.getIdx()

FBL Constriant 123 [{H.

e

int getIdx()
R
Constriant FJZ5[{H.

Constraint.getLowerIIS()

RHAHT B TIS IRA
e

int getLowerIIS()

B

ZIFCN A LIS RS

Constraint.getName()

#FEL Constriant 44 F5 .
LTS

String getName()
R M

Constriant i) 5.
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Constraint.getUpperIIS()

A EFHY TIS IRE
L

int getUpperIIS()
B
2P FAY TS RAS .

Constraint.remove()

MAEZY R 24 Fi ) Constriant.
g 2

void remove()

Constraint.set()

P Constriant @M. X LB” , “UB” BTt
HiE 2

void set(String attr, double val)

W

E:
attr: R EREMEMHEATR.
val: Fras BB E e .

Constraint.setName()

% B Constriant 44 FF.
%

void setName(String name)

W
i

name: Constriant 44 F5.

10.2.8 ConstraArray K

AR P20 Java Constraint %& XRIEATEANE, EECKERSRD Java #0181 T ConstrArray 28,
PEEE T PR B ik
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ConstrArray.ConstrArray()

ConstrArray IR EREL.
g 2

ConstrArray ()

ConstrArray.getConstr()

B ConstrArray TS E RS [ Constraint,

e

Constraint getConstr(int idx)

W

E:
idx: FHEMRTIE.
BRI

5 € Constraint,

ConstrArray.pushBack()

[a] ConstrArray F¥sil—> Constraint,

e

void pushBack(Constraint constr)

W
e

constr: fEINY Constraint.,

ConstrArray.size()

FREL ConstrArray Y LE L.
g 2

int size()
R
ConstrArray FH)ICENE.

10.2.9 ConstraBuilder 3%

ConstrBuilder Z&JE 2 BUL ALK fftas ke 3 e M 2 B A g A8 R4 T DU R 2

548

%E+E Java API &2 F



HECRERE R P FH, BRA 5.0.5

ConstrBuilder.ConstrBuilder()

ConstrBuilder F#43 BB %L

L

ConstrBuilder ()

ConstrBuilder.getExpr()

AR LA A 0 G ek 3.
LTS

Expr getExpr()
B L

Expression X% .

ConstrBuilder.getRange()

PR AA A R AL K N AR ERRKE, »AURT 0).
el

double getRange ()
BRI

ZRFEEM R (AWF RS EARKEE).

ConstrBuilder.getSense()

AR A AR R I AR A
%

char getSense()
Bl

LIFEA,

ConstrBuilder.set()

WE— R E LR A
i
void set(
Expr expr,
char sense,

double rhs)
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%

b

expr: AWM FIEA.
sense: [ 7 COPT RANGE #MYZA R,
rhs: 20 55— A 550

ConstrBuilder.setRange()

WEMEHEYR A ETR).
e

void setRange(Expr expr, double range)

W
e

expr: ZPRIAA . HAGAX AR BI ACHSR XAAH B 5
range: ZIRGEHIKE (W FAE EAWRE, BAKT 0).

10.2.10 ConstrBuilderArray 3%

HITER P41 Java ConstraBuilder 5 MRIATHNE, ZEACKIEGRT Java H BT T Constr-
BuilderArray 28, $fft 7 PATR AT

ConstrBuilderArray.ConstrBuilderArray ()

ConstrBuilderArray fRI#)1E BREL

g2

ConstrBuilderArray()

ConstrBuilderArray.getBuilder()

#HL ConstrBuilderArray 358 E &5 {EH) Constraint,
A%

ConstrBuilder getBuilder(int idx)

W
e

idx: FEEMRGIMAE.
B

¥ EW ConstrBuilder,
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ConstrBuilder Array.pushBack()

[4] ConstrBuilderArray Hi§ill—~ ConstrBuilder.

L

void pushBack(ConstrBuilder builder)

W
i

builder: fFERNAY ConstrBuilder,

ConstrBuilderArray.size()

#REL ConstrBuilderArray F10E 4.
g 2

int size()
Sy (I
ConstrBuilderArray F1 I ZE 4.

10.2.11 Column 2K

RT I R A L 2, AZERASK R 1 Java 2210301 T Column 28, $241L T PAUF B 5 7
W

Column.Column()

Column Fy#4) 3% PREL.
g

Column ()

Column.addColumn()

AM—AFIRI, FHARDAFEL
R

void addColumn(Column col)

W
e

col: FHEAMAIFIXIR
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Column.addColumn()

AT, FHARDAFEL
L

void addColumn(Column col, double mult)

W
i

col: FrELAIMMIBINI S .
mult: REREEL.

Column.addTerm()

A I—AHrg 1.
e

void addTerm(Constraint constr, double coeff)

W

E:
constr: FRANINIIAYLIELIR .
coeff: FRUSIINIAIREL.

Column.addTerms()

A IM—A~ A H I

L
void addTerms(ConstrArray constrs, double coeff)
constrs: FFINIIIARI LML HRA M ConstrArray %K.
coeff: RN REL

Column.addTerms()

AIM—A 2 Z A H I
e

void addTerms(ConstrArray constrs, double[] coeffs)

W
e

constrs: FRRNINIIAYL LR ConstrArray 25,
coeffs: FFANHITIK) R B .
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Column.addTerms()

A I—A 2 Z A H
L

void addTerms(Constraint[] constrs, double coeff)

W
i

constrs: RRISIMI A L2 B .
coeff: FFUSINITNT AL,

Column.addTerms()

AM—A A HH I
e

void addTerms(Constraint[] constrs, double[] coeffs)

W

E:
constrs: PFURIIHY LML A .
coefts: PRV ZROHAL.

Column.clear()

1525 Column HYHNZ .
it 5L

void clear()

Column.clone()

Az Column FYREEFE DL,
g

Column clone()
RIBIME
Column PR EEFE IS .

Column.getCoeff()

A5 Column 155 1 T R %L
i

double getCoeff (int i)
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%

b

i: 251 KRG E.
R
Column F%8 i T R L.

Column.getConstr()

A5G Column 155 1 TH L LA K
R

Constraint getConstr(int i)

W
e

i: 2 1 WK RG M.
BRI
Column HHE5 i TR 2R

Column.remove()

M Column FHALERHE E H T
L

void remove(int idx)

W
e

idx: FFREIRIINRGIE.

Column.remove()

M Column FHASERAG & LML LR T

e

void remove(Constraint constr)

W
e

constr: 8 ELMATHR.

Column.size()

L Column H1ICEIAEL
g

int size()

BRI
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Column HICERI L.

10.2.12 ColumnArray %

R PS4 Java Column % X4 T8AE, B ALK LY Java 32 101%11 T ColumnArray
K, RO TR BT

ColumnArray.ColumnArray()

ColumnArray 1141 K5
HiE 2

ColumnArray ()

ColumnArray.clear()

ES AR Column,
HE

void clear()

ColumnArray.getColumn()

FREL ColumnArray 8 E RS |{ER) Column,
A%

Column getColumn(int idx)

W
e

idx: FEERIRGIMAE.
B

2E R Column,

ColumnArray.pushBack()

1] ColumnArray s iI—4 Column.
%

void pushBack(Column col)

W
T

col: FRisniy Column,
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ColumnArray.size()

#HEL ColumnArray I ICE AN
P

int size()
BRI
ColumnArray FHIICE L.

10.2.13 Sos K

SOS FEAZHCR MY SOS LR MM S BRIEREE, H LA TN B 534

Sos.getIdx()

IREL SOS 4R RE [MH .
T3

int getIdx()
BRI
SOS IR ZRGE.

Sos.getIIS()

FREL SOS Zy3Rpy IIS R7S.
g5

int getIIS(Q)
RIPIMH
IIS KA.

Sos.remove()

MBI SOS 23
e

void remove()
10.2.14 SosArray K

NTTER R —41 Java Sos & XPRIFTEAE, RECRESRE Java #208IT T SosArray 28, 21T VA
R
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SosArray.SosArray()

SosArray R BREL
g 2

SosArray ()

SosArray.pushBack()

[4] SosArray HLEAN SOS #Hk.
R

void pushBack(Sos sos)

W

=X
=

sos: SOS #ZJif.,

SosArray.size()

FREL SosArray B SOS 4K
HiE 2

int size()
R BIHE
SOS 24K

10.2.15 SosBuilder 3%

SOSBuilder ZRAZ ALK R4 T SOS Lyd Mg B, $R4E T AR LR ik

SosBuilder.SosBuilder()

SosBuilder [7#415 BR%KL
HiE 2

SosBuilder ()

SosBuilder.getSize()

BRI SOS LRIt R AL
s
int getSize()

AL
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TEERENEL

SosBuilder.getType()

FREL SOS Ly A,
%

int getType()
R

SOS ZyHiAA,

SosBuilder.getVar()

M SOS Ly E KT ICER PR AL i .
%
Var getVar(int idx)
Sh
idx: FRERIERTIME.
BRI
TEERTICER A&

SosBuilder.getWeight()

M SOS AR FgE &5 1 TCE FIRBURE .
g

double getWeight(int idx)

W
e

idx: FRERIERTIME.
R
PR R T CR AP AL

SosBuilder.getWeights()

AU SOS 23R i A TC 2N W AL
s

double[] getWeights()
Bl

ER iR
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SosBuilder.set()

WE SOS 2y AL BHIRE .

s
void set(
VarArray vars,
double[] weights,
int type)
SH

vars: AR VarArray 25,
weights: tWEAA.
type: SOS A AYIEA,

10.2.16 SosBuilderArray 2%

SNFE R PSF—4 Java SosBuilder & STRMEATEAE, 25K REZRN Java #1013 T SosBuilder-
Array 28, $EHET DA A A

SosBuilderArray.SosBuilderArray()

SosBuilderArray 1418 FRER
g 2

SosBuilderArray ()

SosBuilderArray.getBuilder()

PRIFRE R HRY SOS LA it (SosBuilder).
e

SosBuilder getBuilder(int idx)

W
e

idx: FHERTIME-
B
TRERTIMER SOS LYREiE: (SosBuilder).,
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SosBuilderArray.pushBack()

] SosBuilderArray Z5H %1 SOS Zysi 4 g% (SosBuilder) .
g 2

void pushBack(SosBuilder builder)

W
i

builder: SOS o4 li#s (SosBuilder),

SosBuilderArray.size()

#REL SosBuilderArray 25 IGE L.
P

int size()
Sy (I
SosBuilder Array 25H G MK

10.2.17 GenConstr R

GenConstr SR ZEAL K2R Indicator 2R A S ERMERD %S, FRAL T DA B0 vk

GenConstr.getIdx()

KL GenConstr [T
s

int getIdx()
R

GenConstr fJZ&5 .

GenConstr.getIIS()

RE— R TIS R
g 2

int getIISQ)
B

I1S RE.
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GenConstr.remove()

MAERL G GenConstr.
g 2

void remove()

10.2.18 GenConstrArray 3R

7 G P4 Java, GenConstr % MUEFTHAE, ELLALRIRESH Java B 1823 T GenConstrAr-
ray %, BT AT BB

GenConstrArray.GenConstrArray()

GenConstrArray fH)1E R %L
i 2

GenConstrArray ()

GenConstrArray.getGenConstr()

#HEL GenConstrArray HFITEEZRTEN GenConstr,
%

GenConstr getGenConstr(int idx)

idx: FEEMRGME.
BRI

¥85%E 1) GenConstr,

GenConstrArray.pushBack()

1] GenConstrArray Jsii—4 GenConstr.
%

void pushBack(GenConstr genconstr)

W
e

genconstr: fERINAY GenConstr,
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GenConstrArray.size()

#RHL GenConstrArray H ) ITE L.
P

int size()
BRI
GenConstrArray FHICE ML

10.2.19 GenConstrBuilder &

GenConstrBuilder 822 B Rl ES H#9# Indicator ZYs I Fy E g B 4L T DA N LB ik

GenConstrBuilder.GenConstrBuilder()

GenConstrBuilder 11438 B8 %1 .
g 2

GenConstrBuilder ()

GenConstrBuilder.getBinVal()

HKELS GenConstr [RAH I —HEHIME.
%

int getBinVal()
B

HEHIE

GenConstrBuilder.getBinVar()

G GenConstr AH KIRAY —HE A2 & .
LTS

Var getBinVar()
BRI

kAR

2

GenConstrBuilder.getExpr()

RELS GenConstr [AH IR FE .
g 2
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Expr getExpr()
R
FrAZ .

GenConstrBuilder.getSense()

RS GenConstr FAH IR LY AT,
s

char getSense()
BN

ZIRRA,

GenConstrBuilder.set()

B H GenConstr — il A&, —HEHASEIE, ks, ZRIeAL,
s
void set(
Var binvar,
int binval,
Expr expr,

char sense)

W
i

binvar: —HFfIAE R,
binval: il A8 B HUH.
expr: Fikx,

sense: ZJHAAL,

10.2.20 GenConstrBuilderArray 2k

R Pst—2H Java GenConstrBuilder % X2 3A7HAE, HELAL RS Java 3 113%31 T Gen-
ConstrBuilderArray 28, 24T AR ¥

GenConstrBuilder Array.GenConstrBuilderArray()

GenConstrBuilderArray FF415 BREL .
HiE 2

GenConstrBuilderArray ()
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GenConstrBuilderArray.getBuilder()

#HL GenConstrBuilderArray H$5 ER5|{EK GenConstrBuilder,
%

GenConstrBuilder getBuilder(int idx)

W
i

idx: FEERRGIME.
B

¥ E M GenConstrBuilder,

GenConstrBuilder Array.pushBack()

1] GenConstrBuilderArray Hifsfil—4> GenConstrBuilder.
%

void pushBack(GenConstrBuilder builder)

W
Em

builder: NN GenConstrBuilder,

GenConstrBuilderArray.size()

#HL GenConstrBuilderArray JITE 4.
S

int size()
R

GenConstrBuilderArray H I I0ZEANEL.

10.2.21 Cone 3
Cone JEZAZUORMA W LRI RBRIER RS, HEiFeft 7 LA R R T4
Cone.getIdx()

ARIHEL A T ARME.
g2
int getIdx()
Bl
HELTHY N A
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Cone.remove()

MR R £ 3
L

void remove()

10.2.22 ConeArray 3K

R ER F—4 Java Cone % XFRMITEAE, FECRKMAART Java 8210858717 ConeArray 25, 21T
PATR B3

ConeArray.ConeArray|()

ConeArray 138 R
i 2

ConeArray ()

ConeArray.pushBack()
i) ConeArray HLNINHEZH
s

void pushBack(Cone cone)

W
i

cone: HEAHR

ConeArray.size()

FEL ConeArray BHEZTR L.
PR

int size()
R IAH
HELTHRANEL
10.2.23 ConeBuilder %k

ConeBuilder e AZE LMK & AU —Ir LR RO M B R OB FRBE T AR LA
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ConeBuilder.ConeBuilder()

ConeBuilder #4415 bR %L
g 2

ConeBuilder ()

ConeBuilder.getSize()

AR R AR R AL
e
int getSize()

B

ConeBuilder.getType()

RIHEL R
s

int getType()
Bl

HEL A,

ConeBuilder.getVar()

MHELTR 45 T AR AL
s

Var getVar(int idx)
S

idx: fEER) TARE.
AR L

FEIE T ARSIV AL

ConeBuilder.set()

BCE AR A AR BRI
e

void set(VarArray vars, int type)
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W
i

vars: ZS BN VarArray 25,

type: HEAJHFSEA,

10.2.24 ConeBuilderArray 3%

RO Fkf—4 Java ConeBuilder % X EFTHAE, MK ERT) Java #1111 T ConeB-
uilderArray 2, ${LT AR B ¥k

ConeBuilderArray.ConeBuilder Array()

ConeBuilderArray {435 BREL
g 2

ConeBuilderArray()

ConeBuilderArray.getBuilder()

REERE R AR HELR A % (ConeBuilder) .
e

ConeBuilder getBuilder(int idx)

S
idx: FHERTIME-
BRI

R MEMHEL R AE N (ConeBuilder).

ConeBuilderArray.pushBack()

[i] ConeBuilderArray Z&FRimaE2ydi 4 ii#§ (ConeBuilder).
R

void pushBack(ConeBuilder builder)

W
e

builder: #EZH A i#s (ConeBuilder).

ConeBuilderArray.size()

#REL ConeBuilderArray i cZEA4L
g 2

int size()
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BRI
ConeBuilderArray KW I0E 4L

10.2.25 QuadExpr &

COPT “RFANAFHE DM, — L TR R R AR Y R QuadExpr KREZHCK#
for A R RA A A R A R AL G A, 4R T AR il s ik

QuadExpr.QuadExpr()

TR I R
g2

QuadExpr ()

QuadExpr.QuadExpr()

TRFIRA I R
e

QuadExpr(double constant)

W
e

constant: _IRFEIAXFHIEHE.

QuadExpr.QuadExpr()

— R IR A T R L
e

QuadExpr(Var var)

W
e

var: PRI WY Y AL B

QuadExpr.QuadExpr()

— R IR A T R AL
i

QuadExpr(Var var, double coeff)

\
e

var: YSHNAY—R T W A AR & .
coeff: USMIA)—LAEINT Y. S 4L
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QuadExpr.QuadExpr()

TIRFERAMI S R, BRI 4 R SRR
L

QuadExpr (Expr expr)

W
i

expr: IRFRA P HLIETR S

QuadExpr.QuadExpr()

B S AT - S eiea W 3 e R S S W
e

QuadExpr (Expr expr, Var var)

W
e

expr: — IR IEZAA

var: 55— MR AR &

QuadExpr.QuadExpr()

{2 S VNN A = R S PA W
e

QuadExpr (Expr left, Expr right)

W

E:
left: — IR LRI
right: 75— IR IERIA.

QuadExpr.addConstant()

B R A AL
g2

void addConstant (double constant)

W
i

constant: _IRFIAAH A EEE E

10.2 Java BB 569



HBCRERER P F, BRA 5.0.5

QuadExpr.addLinExpr()

e RFBA IRkl
L

void addLinExpr (Expr expr)

W
i

expr: i LRI LA

QuadExpr.addLinExpr()

AI— A 2B IH, FHARPAGEL
e

void addLinExpr (Expr expr, double mult)

W
e

expr: TR BN LRI

mult: fFHSAL

QuadExpr.addQuadExpr()

TE R FRA I — Tk Rk
g5

void addQuadExpr(QuadExpr expr)

W

=X
LN

expr: T BRI IR FEA .

QuadExpr.addQuadExpr()

BIN—A R Rk, I e AREEL
i

void addQuadExpr(QuadExpr expr, double mult)
Bk

expr: T ELR MM IR FikAX

mult: S
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QuadExpr.addTerm()

I "R FIRA IR — 2
L

void addTerm(Var var, double coeff)

W
i

var: PRI AR
coeff: FTLRMIN K R EL.

QuadExpr.addTerm()

fi] “RFEA AN —A ]I
%
void addTerm(
Var varl,
Var var2,

double coeff)

W

E:
varl: I AL
var2: i I A E 2

coeff: F —WRIIH I REL.

A=A
=1

QuadExpr.addTerms()

li) “IR GBI LE LT
e

void addTerms(Var[] vars, double coeff)

W
e

vars: g PEm R pg AR E AL
coeff: LR TEI A FH 2B

QuadExpr.addTerms()

I R FGR AN — LRI
i

void addTerms(Var[] vars, double[] coeffs)
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%

b

vars: FrgPEmiH ) AR S .
coeffs: FLR I ) R B4 .

QuadExpr.addTerms()

I RGBT o
L

void addTerms(VarArray vars, double coeff)

W
i

vars: BRI R AS B ) VarArray 28,
coeff: LM H AT A LR,

QuadExpr.addTerms()

I “ R R IR
e

void addTerms(VarArray vars, double[] coeffs)

W
e

vars: P& AR B B VarArray 2.

coeffs: Pk IR R B .

QuadExpr.addTerms()

ff] R FR RN — LRI
e
void addTerms(
VarArray varsl,
VarArray vars2,

double[] coeffs)

W
i

varsl: F IR AR B 1.
vars2: P IR RAR R 2.

coeffs: F —IRINAHY R EEAH .
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QuadExpr.addTerms()

[ Y =5 VS VG S 1 TR @ 8

LTS
void addTerms(
Var[] varsi,
Var[] vars2,
double[] coeffs)
Sht

varsl: #rRWIPIA R 1.
vars2: H IR RYAR R 2.

coeffs: H RIH I R AELAL

QuadExpr.clone()

REEHE DL IRk AR R
g2

QuadExpr clone()
R
S IR FRE LTS .

QuadExpr.evaluate()

RIS IR AU
g2

double evaluate()
R
Pk A

QuadExpr.getCoeff()

RIS A E R G AR R T 1 R 5
2

double getCoeff(int i)

W
B

i FERTIME.
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B
TR R G E R TR Y R R

QuadExpr.getConstant()
BRI R EB A L
i
double getConstant()
BN
CIRFR A ELL
QuadExpr.getLinExpr()
PR FR A etk
s
Expr getLinExpr ()
BN
2 RIRARR

QuadExpr.getVarl()
BRI R FE AT E RGME I i S — 8 i
s

Var getVarl(int i)

i FERTIME.
B
PR R G ER R IR 26— A

QuadExpr.getVar2()

DN STR W =y G RO PVATE S GRIU R g = 8
e

Var getVar2(int i)

W
i

i FERTIME.
B
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FERE R G ER R UL 2 — A

QuadExpr.remove()

i — kR A g R G [ {E T
e

void remove(int idx)

W
i

idx: FHERTIME.

QuadExpr.remove()

g — ok Rk Ao 5 5 A A G
e

void remove(Var var)

W
i

var: fEEMERAAL 5

QuadExpr.setCoeff()

W T RFRR A E R METRH R
e

void setCoeff(int i, double val)

W
i

i FERTIME.
val: fRERT EIEH S AL

QuadExpr.setConstant()

BE IR FE A AL
R

void setConstant(double constant)

W
Em

constant: _IRFEEX P HIEEL.
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QuadExpr.size()

AR R FRIR A AL
L

long size()
B
TRERIRA R I IR

10.2.26 QConstraint 3R

QConstraint IR AZHORAFAS X IR KBRS, SRt TRAR AT

QConstraint.get()

A IR R A -
L

double get(String attr)

W
e

attr: g ZARIG B4 K

B
JE A

QConstraint.getIdx()

P IRARRTHE
g2
int getIdx()
BNl
TIRZPRIRGIME.

QConstraint.getName()

AR IRAHR AR
s
String getName ()
Bl
TIRYTRI TR
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QConstraint.getRhs()

PG IR A A A i
e

double getRhs()
R

TR .

QConstraint.getSense()

ARAF IR AR A i L
e

char getSense()
B
TRAPR AR E

QConstraint.remove()

MAFZL R 24 7 ) QConstriant.
HE e

void remove()

QConstraint.set()

#E% QConstriant B JEME(E .
s

void set(String attr, double val)
S

attr: T ZCE R IR

val: Bk BB E A JE P

QConstraint.setName()

WCE IR LR
g2

void setName(String name)

W
e
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name: YR AR LR

QConstraint.setRhs()

BB IR AR e
e

void setRhs(double rhs)

W
i

ths: “IRZARMA IR

QConstraint.setSense()

BCE IR,
e

void setSense(char sense)

W
i

sense: _IRZJR A,

10.2.27 QConstrArray 2

HITER R —4 Java QConstraint & MRIATEE, HECRMERN Java #1081 T QConstrArray
xR, RUET AT MR

QConstrArray.QConstrArray()

QConstrArray TS REL.
HiE 2

QConstrArray ()

QConstrArray.getQConstr()

L QConstrArray I8 EZRT{E QConstraint.
%

QConstraint getQConstr(int idx)

idx: $EEMERG MH.
Bl

g€ QConstraint.
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QConstrArray.pushBack()

1] QConstrArray HifII—4 QConstraint.
%

void pushBack(QConstraint constr)

W
i

constr: fHENINAY QConstraint.

QConstrArray.size()

FREL QConstrArray HHICER AL
e

int size()
R
QConstrArray FIHICE NS

10.2.28 QConstrBuilder 3%

QConstrBuilder J&@AZRIALRAEAS A IR AR AR B, 448 T DU sk

QConstrBuilder.QConstrBuilder()

QConstrBuilder [#)#415 pR%L .
g 2

QConstrBuilder ()

QConstrBuilder.getQuadExpr()

AR IR A A AR X S (1 k2
e

QuadExpr getQuadExpr ()
BRI
R E. S W

QConstrBuilder.getSense()

IRE IR AR R AR R LRI
e
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char getSense()
R
AR,
QConstrBuilder.set()

WE— D TIRAR RN, R RE.

L
void set(
QuadExpr expr,
char sense,
double rhs)
S

expr: 2yl kA
sense: YRAHCHKAL

rhs: 295055 — M) &K .

10.2.29 QConstrBuilderArray 3%

K P4 Java QConstrBuilder % WHEFFTHAE, A8 HRARIRIY Java 18T QCon-
strBuilderArray 28, 2L T PATN MG HE:

QConstrBuilderArray.QConstrBuilderArray()

QConstrBuilderArray {438 KL

g2

QConstrBuilderArray ()

QConstrBuilderArray.getBuilder()

#FHL QConstrBuilderArray TS E &5 {HI) QConstraint,
%

QConstrBuilder getBuilder(int idx)

W
e

idx: f5EMRGIME.
4 (I
1 EN QConstrBuilder.
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QConstrBuilderArray.pushBack()

1] QConstrBuilderArray HIII—1 QConstrBuilder.
R

void pushBack(QConstrBuilder builder)

W
i

builder: fFERINAY QConstrBuilder,

QConstrBuilderArray.size()

##HL QConstrBuilderArray F1 7M.
S

int size()
RIBIME

QConstrBuilderArray H1ICE 4L

10.2.30 PsdVar
PsdVar 2R AZ AR M n] 212 A8 BEROAH S BAERY B, R BE T PATF Uk
PsdVar.get()

BRI E AR B R A
e

double[] get(String attr)

attr: JEMERIAFR.
B
gy UG FE B, ARAE T @R .

PsdVar.getDim()

BRI AL R YESE
g2

int getDim()
Bl

e AR R YE

@
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PsdVar.getIdx()

BTk AT IF K B
pr
int getIdx()
Bl
oS BT R B

u

PsdVar.getLen()

LSRRI RH K
i
int getLen()
Bl
PSRRI R 0 K.

e

PsdVar.getName()

IRECEE R PR
e

String getName()
B

kB RAH.
PsdVar.remove()

MR e e A i
i

void remove()

10.2.31 PsdVarArray

HIT R P —8 Psd Var MGHEFTHAE, FZBUMOR AR Java 211301 T PsdVarArray 28, 424t 7
PATR LTI
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PsdVarArray.PsdVarArray()

PsdVarArray FH585 pREL

L

PsdVarArray ()

PsdVarArray.getPsdVar()

BRI E AL R AR E R G 1P e

e

PsdVar getPsdVar(int idx)

W

E:
idx: PEAEIRT]
B

TERGIMFEA .

PsdVarArray.pushBack()

1S AL I 2
%

void pushBack(PsdVar var)

W
e

var: JEARE

PsdVarArray.reserve()

PorBER/INA 0 T 25T .
i

void reserve(int n)

W
e

n: 2540 n 7).

PsdVarArray.size()

AREC 5 A B B S A B
e

int size()
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B

B AL AL

10.2.32 PsdExpr

COPT p g Fh A — N ERIERIAK, —Le2p AR B R B . PsdExpr 22 A HOR R
T kU X e A R A R AL G A, 4R T AR s ik

PsdExpr.PsdExpr()

R SR A T R AL
g2

PsdExpr(double constant)

W
e

constant: R EFEA MR PHEE.

PsdExpr.PsdExpr()

o P A R A H R RO s ) e ik 5
g2

PsdExpr(Var var)

W
i

var: PRI —IPONS [ 2 B

PsdExpr.PsdExpr()

A RIS R SR 2 et
%

PsdExpr(Var var, double coeff)

var: FRANGIK U AL R

coet£: IRIMIIL—TRIRIZHK, BINEH 10,

PsdExpr.PsdExpr()

il etk M 3 1) o S k3
i

PsdExpr (Expr expr)
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W
i

expr: FIIRIILIERIRN,

PsdExpr.PsdExpr()

5 P 2 R A e ARG AR IO M 3 ) o 5 ks
i
PsdExpr(PsdVar var, SymMatrix mat)

%

e

var: IR — X Y ) 2 AR
mat: SN IX—T50%F Y ) 22 B0 G

PsdExpr.PsdExpr()

ok P 2 AR BRI 2R RO P Rk s O e 0 2 ek

e

PsdExpr(PsdVar var, SymMatExpr expr)

W
e

var: IR SORTRAG b A
expr: BPY TR

PsdExpr.addConstant()

HmeE kA AL
e

void addConstant(double constant)

W
i

constant: 5 FIRA A EH B &

PsdExpr.addLinExpr()

TEpE FBAF IR — etk ks
e

void addLinExpr (Expr expr)

W
i

expr: i LN & MERIA A
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PsdExpr.addLinExpr()

A FIR IR — A I, H AR AL
L

void addLinExpr (Expr expr, double mult)

W
i

expr: TR BN LRI

mult: 545,

PsdExpr.addPsdExpr()

AS—A2ERIBW I, HRLAEEL
e

void addPsdExpr (PsdExpr expr)

W

=X
L:: N

expr: i TSI EFRIKK

PsdExpr.addPsdExpr()

AS—A-2ERIB I, FHRLAEEL
e

void addPsdExpr(PsdExpr expr, double mult)

W

E:
expr: T BRI E Fik.

mult: f5%5.

PsdExpr.addTerm()

I 2 5 R A I — LRI
g2

void addTerm(Var var, double coeff)

W
i

var: P AR &

coeff: FLRMIN A1) R EL.
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PsdExpr.addTerm()

fi 2 5 FER A I — 22 T
L

void addTerm(PsdVar var, SymMatrix mat)

W
i

var: P I A

mat: 7 T ) R RO

PsdExpr.addTerm()

li 2 5E R A I — 2 T
e

void addTerm(PsdVar var, SymMatExpr expr)

W

E:
var: PR g ) B AR

expr: T E T AP ARAR R 2k

PsdExpr.addTerms()

145 RSP M — SR
s

void addTerms(Var[] vars, double coeff)
B

vars: BRAAHEIT I AL

coett: HIAMEIMI AL RHL.

PsdExpr.addTerms()

[CIESUSaE SN /[t 2 R
e

void addTerms(Var[] vars, double[] coeffs)

W
e

vars: Fre I AR S .
coeffs: FrAMEI ) R EUEAL.
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PsdExpr.addTerms()

T 2 5 R A IR L
L

void addTerms(VarArray vars, double coeff)

W
i

vars: B R pYAE S AT VarArray 28,
coeff: FLRMEIHK A IR EL.

PsdExpr.addTerms()

T 2 5E FR A RN L
e

void addTerms(VarArray vars, double[] coeffs)

W

E:
vars: Fr& LI AR SR ) VarArray 28,

coeffs: ML MEIN A i) A B .

PsdExpr.addTerms()

IR A RN — 2L T

L
void addTerms(PsdVarArray vars, SymMatrixArray mats)
vars: e I 2 E AR AL

mats: FrE I ) R L AL

PsdExpr.addTerms()

) Zk P NI — L E T
e

void addTerms(PsdVar[] vars, SymMatrix[] mats)

W
e

vars: BB ET R EA EEH .
mats: H2fe W I R B FEEA .
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PsdExpr.clone()

TREEPS DL Rk A
L

PsdExpr clone()
BRI
LIRSS wlE

PsdExpr.evaluate()

SRR R IR U
e

double evaluate()
RIBIME
Feik A

PsdExpr.getCoeff()

ARBTG5 X T R AL
e

SymMatExpr getCoeff (int i)

W
e

i FHERGHE.
B
FERE BT EDRH L P s ek 2 ) AR B0 e 2K

PsdExpr.getConstant()

BRI g ek O
g2

double getConstant ()
R

e FR P B RO
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PsdExpr.getLinExpr()

I Fk A At Rk
s

Expr getLinExpr ()
B

LepERIB AR R

PsdExpr.getPsdVar()

ARECE s 2R AU 2 B R 1 A
e

PsdVar getPsdVar(int i)

W
e

i FHERGHE.
AL
FERE R T MER B~ E A AT 42

PsdExpr.multiply()

X2 FR AR AT R
L
void multiply(double c)

c: AL

PsdExpr.remove()

s 2 s Feak A g R 5 | {E AT
g2

void remove(int idx)

W
i

idx: FHERTIMH-
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PsdExpr.remove()

T3 i Rk o 5 4 AR AT A T
L

void remove(Var var)

W
i

=)

. Wy | =N
var: ¥5EH,

PsdExpr.remove()

i 55 2 s ek A 5 i i 2 AR AR SR
e

void remove(PsdVar var)

W
e

=)

var: {5 R

PsdExpr.setCoeff()

B E RN E 2R G EDR R T 2R RO

e

void setCoeff(int i, SymMatrix mat)

W
e

i FHERGHE.
mat: 58 R R I ) AR KRR .

PsdExpr.setConstant()

BEARE FR A AL
e

void setConstant(double constant)
B
constant: g Fik X P Iy E L.

PsdExpr.size()

ARECE s R A 2 S AL
g 2
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long size()
BRI
RN I E T

10.2.33 PsdConstraint

PsdConstraint JSRAZHOR MG E LRI BB, $20E T U R34

PsdConstraint.get()
PGP E AR R SCRPEE KA JE .
g2

double get(String attr)

Bhk

attr: FrfqERT R RIS AR
P

KUK SR AR

PsdConstraint.getIdx()

BRI E AR RG MHE.
s

int getIdx()
S ] (e

FE AR RETIME.

PsdConstraint.getName()

BRI E LR R
s

String getName()
Bl

FE LR LR
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PsdConstraint.remove()

ANRREZR A I 24 Y R 2R
L

void remove()

PsdConstraint.set()

BB E AW RYEE . SRR e R R
e

void set(String attr, double value)

W

E:
attr: TR ER EMEMHEATR.
value: TR EN B,

PsdConstraint.setName()

B E AR Z R
L
void setName(String name)

name: f:5E AR A4 FR.

10.2.34 PsdConstrArray

RO O —2H Java PsdConstraint XFRIATEAE, AZBCRMERRT) Java #2111t T PsdConstrArray
%, AT AT A

PsdConstrArray.PsdConstrArray()

PsdConstrArray [ R 4L
g 2

PsdConstrArray ()

PsdConstrArray.getPsdConstr()

ARECE E AR T R E R T MEREE 2R
e

PsdConstraint getPsdConstr(int idx)
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%

b

idx: FHEMRTIH.
B
TR E LR

PsdConstrArray.pushBack()

T 2 XE AR TS I — 2R E 205K
e

void pushBack(PsdConstraint constr)

W
e

constr: FRESIAYEE LR,

PsdConstrArray.reserve()
WAV BRI TR
e

void reserve(int n)

W
e

n: 90 n i AS[E] .

PsdConstrArray.size()

ARHCEE A H AL TR
e

int size()
R
2P E AR I TR AL
10.2.35 PsdConstrBuilder

PsdConstrBuilder 22 A2 80K S T A 5 LR R RS RS RE St T AR LA T

PsdConstrBuilder.PsdConstrBuilder()

PsdConstrBuilder [##45 %
HE e

PsdConstrBuilder ()
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PsdConstrBuilder.getPsdExpr()

BRI 8 AT Kbk
s

PsdExpr getPsdExpr ()
B

FEFAAI R

PsdConstrBuilder.getRange()

IRBCEE AR E A R AR B K E (NI AR BRI, WAIRT 0).
e

double getRange()
B
FEAEH R (W FRB ERRKE).

PsdConstrBuilder.getSense()

IRECE 5 AR R AR
e

char getSense()

BRI

PsdConstrBuilder.set()

BE M EEAR RS, AR E.

i
void set(
PsdExpr expr,
char sense,
double rhs)
Sh

expr: ZR— MY E Fik =
sense: [ 7 COPT_ RANGE #MAKEATRAEA,
rhs: 2597 — MR RN .
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PsdConstrBuilder.setRange()

WEMEBEZR A ETR).
L

void setRange(PsdExpr expr, double range)

W
i

expr: HERIAN . HERXRH LI OISR XA E5E
range: PGB (W FAE EAMRE, BAKT 0).

10.2.36 PsdConstrBuilderArray

SRR FPS%F—4H Java PsdConstrBuilder ST FTHAE, HEALRIBERST Java 3211531 T PsdCon-
strBuilderArray 25, 24t T PAN R

PsdConstrBuilder Array.PsdConstrBuilderArray()
PsdConstrBuilder Array F{#)38 BR%K .

e

PsdConstrBuilderArray ()

PsdConstrBuilderArray.getBuilder()

ARECE 5 A AR AR 9 E R T MERY R E L
L

PsdConstrBuilder getBuilder(int idx)

idx: FEEMRTIME.
B I
FRE R R RS

PsdConstrBuilderArray.pushBack()

I 2 5 AL AR B TS I — 2 R 2R Al -
g 2

void pushBack(PsdConstrBuilder builder)

W
Em

builder: RFASHNAYEE LA AL s -
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PsdConstrBuilder Array.reserve()

PorBER/INA 0 T 25 1] .
L

void reserve(int n)

W
i

n: A4 n i As[E] .

PsdConstrBuilder Array.size()

ARECE E LA AR AL R TR
e

int size()
RIBIME
g A A A B T R AL

10.2.37 SymMatrix

XFRHAL AT A2 T ) R B, B TR E Rk, BRI B AR &t . SymMatrix 2852
FZBAACK IR PR PR B, 4RO T DU s 7k

SymMatrix.getDim()

ARIBO TR R 4EE o
7R3

int getDim()
B

X PR 14 4 2

SymMatrix.getIdx()

BRI FRAE PR T HE
%

int getIdx()
B

X PRAE 2R T H
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10.2.38 SymMatrixArray

HITE P4 Java SymMatriz SFRIATEAE , ALHORMERH Java 220301 T SymMatrixArray 28,
Fefit 7 LAN AR

SymMatrixArray.SymMatrixArray()

SymMatrixArray 41 K%L
g 2

SymMatrixArray ()

SymMatrixArray.getMatrix()

ARBON PRI PR B E AR B X R
e

SymMatrix getMatrix(int idx)

W
i

idx: XPFREEFER) R AR
B
FEE P AR AR

SymMatrixArray.pushBack()

T R R A5 L L A — S R PR
e

void pushBack(SymMatrix mat)

W
i

mat: XPRRHAE P,

SymMatrixArray.reserve()

o BER/INA 0 T 251 .
e

void reserve(int n)

W
e

n: A4 n i AS[E] .
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SymMatrixArray.size()

AR IO R R P 5 4L HE O AR AL
L

int size()
RIPIME
RIFRHAL SN

10.2.39 SymMatExpr

MR FERR SO T PR R A A, HT B EPR IR IS — DX FRAE . ks A i PASE
BIEEURAN, BLRBCE R E AR e 2R E AR B . SymMatExpr S8R A2 R0 (LR &5 rhou B
Megeaks s, 4RO T DU i rik:

SymMatExpr.SymMatExpr()

R e e 2R BRI A i BRI
e

SymMatExpr ()

SymMatExpr.SymMatExpr()

T PR AR BRI R B T Y i85
2

SymMatExpr (SymMatrix mat, double coeff)

W
B

mat: G0 A X TR R A X AR R R
coeff: VNI —TiXT W 1S4

SymMatExpr.addSymMatExpr()

SN —AXIFRA R AR T, AR AREEL
e

void addSymMatExpr(SymMatExpr expr, double mult)

W
R

expr: Ty BN FRA Rk 2
mult: ZREREEL.
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SymMatExpr.addTerm()

)X AR ek s s I — T
L

Boolean addTerm(SymMatrix mat, double coeff)

W
i

mat: SFI R R
coeff: HIiH I FEL.
B
HiRME, FRHTURA RN -

SymMatExpr.addTerms()

) Fh A 2 AT
e

int addTerms(SymMatrixArray mats, double[] coeffs)

W
e

mats: Fr IR A
coeffs: Hilirh iy REEAL

R Ml i
B, WRGR A, RN

SymMatExpr.addTerms()

) F kAR Z AN
e

int addTerms(SymMatrix[] mats, double[] coeffs)

W
e

mats: FrI R A
coeffs: Hui it REE 4

B
AR AR AE, B IR I
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SymMatExpr.addTerms()

) Fh A N2 AT
L

int addTerms(SymMatrix[] mats, double coeff)

W
i

mats: Fr P AR AR
coeff: HFIHA T FEL.
Bl
M. ARGR R A, A TR N

SymMatExpr.clone()

TREEPS DUXHRRAE ek
e

SymMatExpr clone()
B
USSR 8

SymMatExpr.getCoeff()

AREGEER 4 E R T M R 2R %
i

double getCoeff(int i)

W
e

i FHERGHE.
BRI
FERE BT EDRH L PR 2k (I ) R 5

SymMatExpr.getDim()

BRIFIE AR FRAE R 4E L
2

int getDim()
BRI

X B R 48
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SymMatExpr.getSymMat()

AREGR UG 2R 5 [ {E I T A X B e
L

SymMatrix getSymMat(int i)

W
i

i FRERGHE.
R
FEAE BT ERT BT R FRA R RS 42 o

SymMatExpr.multiply()

SR FRAR 2R SR PAF L
g2

void multiply(double c)

W
Em

c: AL

SymMatExpr.remove()

B 5t b 4 (A
s
void remove(int idx)

idx: FHERTIMH-

SymMatExpr.remove()

T 53 o A ik 3 b5 i R PR A S A 0T
g2

void remove(SymMatrix mat)

W
i

mat: *EKHEE/‘]XQL%%E |3¢ °
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SymMatExpr.reserve()

PorBER/INA 0 T 25 1] .
L

void reserve(int n)

W
i

n: 540 n WEY2sE.

SymMatExpr.setCoeff()

BE AR E R AT R %L
e

void setCoeff(int i, double val)

W
e

i FHERGHE.
val: $8ERGEIECHIISEL.

SymMatExpr.size()

ARBON R PR 5P B TR
e

long size()
BRI
X R Rk 5 R ) T
10.2.40 ProbBuffer 3k

ProbBuffer 2&J& FAFM S XAV R, $24L T PATN SR 7k

ProbBuffer.ProbBuffer()

ProbBuffer 415 B %L
HiE 2

ProbBuffer(int sz)

W
R

sz: ProbBuffer [1J#J4&/»
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ProbBuffer.getData()

ARBE AT B A P A
L

String getData()
B

AT AL o

ProbBuffer.resize()

TRGATRN S E R
e

void resize(int sz)

W
e

sz: FHE MR/

ProbBuffer.size()

RHGAT RN
s
int size()
B
AT

10.2.41 CoptException 2

CoptException J&IE 2RI MK fffas BB R AL PR C BV RE A o 24707 VA8 RS I A A2 IR fff e IR J2 4%
PR AR BRI, Wl CoptException JEMY5RHE, SRt T AR B MRS FAH R R A 515 B -

CoptException.CoptException()

CoptException M43 K%L

e

CoptException(int code, String msg)

W
i

code: RHHHRICHD.

msg: IR RE
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CoptException.getCode()

ARHU A R AUAD
s
int getCode()
B
SR .

10.2 Java EfE3E
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41 —x Python API Z5 Tl

N T I7 I ORSRZR Y 3 S AT B A SR A TSR, ARORR RSO IR UL T Python 10,
AREAREXT Python 5 LI REIEAT BiA .

11.1 COPT ¥k

HRE LT Python # ITEBIN AR HEL, WHF—BHEEL FE. SEMEMEIYRIEHL. &7
R A _EaR PR AR5 M 7 ik

11.1.1 %
— MR T T R A, AR AR R BAOR AR SE . T PidEad COPT Wity
M40, U COPT. VERSION_MAJOR F/R#M KR A S5 4.
o AGFR:
— VERSION_MAJOR
BAFRIAS
— VERSION_MINOR
A/ N A
— VERSION_TECHNICAL
BAB I A =
o AT
— MAXIMIZE
SN AE RN
— MINIMIZE
H/ME H AR R £L
o JCiF
— INFINITY
TLi A2 BINE (1e30)
o REX
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— UNDEFINED
S5 LIRIIERIAE R (Led0)
. YR
— LESS_EQUAL
A g(x) < b B2k
— GREATER_EQUAL

FEan g(x) > b BIZR

— EQUAL

e g(x) = b HZIR
— FREE

Tei ARk
— RANGE

[INA ETRARE, T < g(x) < u LR

Kt

e

— CONTINUOUS

S R

— BINARY
kAR R

— INTEGER
Ly iG ey

o SOS 2y

— SOS_TYPE1

N

SOS1 #y3k
— SOS_TYPE2
S0S2 #y3f
o TR
— CONE_QUAD
T B
— CONE_RQUAD
TiERE — e
o R

— BASIS_LOWER

608
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TeRA R, BUE TS .
— BASIS_BASIC
BAr
— BASIS_UPPER
B R, BUH B
— BASIS_SUPERBASIC
R R, HEREAE LT
— BASIS_FIXED
JEEAEE, BEEfEEME AR (EFIRHEE).
o RS
— UNSTARTED
E SR
— OPTIMAL
H2 TR
— INFEASIBLE
B2 TR -
— UNBOUNDED
A B EAE AL Ay I B L 5
— INF_OR_UNB
R TCAf ul H AR e LA T 1 3 i 5
— NUMERICAL
BN SEEIEICENap I
— NODELIMIT
T s B B35 1R R 50 K i«
— TIMEQUT
E I 1] BR ) 1 35 Wi R RE 72 K iR o
— UNFINISHED
RAFLAL . (ER I TR, RIS Ok a a3t
— INTERRUPTED
APk,
o BUMACE S

— CLIENT_CLUSTER
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AR 55 AR 1P Hudik

CLIENT_FLOATING

LR S5 i 1P ik
CLIENT_PASSWORD
WLREAR 55 AR D -
— CLIENT_PORT
A JIR 55 AR 17 i
— CLIENT_WAITTIME

B AR SRR ]

11.1.2 58

FEREHOIEREALE B AR AR X EE . F st COPT. Info HIZKSIMI{EE 4L, 4N COPT.
Info.0bj FRAEWHFRRE AL HEHEETHT Model.getInfo() #il Model.setInfo() ¥k,
Var.getInfo() fll Var.setInfo() J5¥£. Constraint.getInfo() Fl Constraint.setInfo() JF¥EH,
R EAH KAE B

o BIAUHXAE R
— 0bj
i (4)) 0 H bR REREL
— LB
B (F]) SeEAWR (17) TS5
— UB
R (9)) BELAR (17) B EA.
o SRABEERAN AR
— Value
AR (5) BYBUE.
— Slack
PAGBAZ BEAHUA, R TR ERFERE (activities). (W& F T2t si s
— Dual
X AR U . (GE T MR
— RedCost
AS Y Reduced costo {3E FI Lk LRI AL .
o XIH Farkas Fl4: 42k
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PEFT I -
USRI FEUTC AT AT AR R TR, SR T LAIR [BIX) ] Farkas (A RO £0)
BH IO (WM Z) MR UERT .

— DualFarkas

NMERLRI A RETC AT A TR, VR0 XHE Farkas (o ny (OGRS 2 ) o i
W "ReqFarkasRay" iX—Z%k, PABHLRKAEAS AT AR IXHE Farkas.

S Farkas f1E M W AITEN Az = 0 and | < @ < u FIZRAEFILRI 2 o fRE
MLV T AT AT RIS, X Farkas [a)i y 7T DATERI &ML R RS0
A gE s maxy” Az < yTb = 0. WHAIHE maxy” Az: fHfE a =y" A,
Y a; < 0 WHESE © = 1 B35 4 > 0 BHESE o = w; , WRATHER I ERIBAK
yT Az (KT BEEUH .

L AT — A Bt R Geoh 4 iF]: ming” Az > 57b = 0. %4
FUAU, T DARR RS A Farkas TG (ESLHL, B g = —y.

TEMSR DL, SRAFAS T RETCTRIR A R X Farkas. 3024 20 1]
RN PIATHE RO LS o B, FRATEUY PeasRelax IIREWFIE o & 125
MM A ATA T

— PrimalRay

LR )T A, AR BT (AR L) o iR E
"ReqFarkasRay" iX—Z4, DABAORIKAMRES T PAIR ] S TCHT 2k .

SFF— AR AR IMELE B M ML 8 min T, Az = band @ > 0, FICH4%
R T R AR 4 7> 0,Ar =0 DU ¢Tr < 0,

o AATALRASREE A KARE
— RelaxLB
Ak (B1) SFEAR (1) TR TR .
— RelaxUB
Ak (B) BEEAHR (7)) BRI T it
— RelaxValue

TR TR A 7 (51)) A HUE.

11.1.3 B

SHCRFE BRI HCR Rk S5 PRl COPT. Param %% IR S4(H 4L, 41 COPT.Param.
TimeLimit F/RBIZIHIRMEMTEIFRH . SEEEEE] T Model.getParam() . Model.setParam() Al
Model.getParamInfo() JriEH, SRS BEMAKESEME . SEEEMEE SGEN 72 BTN

o PREIFIZZE
— TimeLimit

PSRRI )R (FD)
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— NodeLimit
RS SR AR L H R A
— BarIterLimit
PR SRR ) 25 AR B
— MatrixTol
R R 22
— FeasTol
AR ZRIBUE I AT A 22
— DualTol
X R AT A 22
— IntTol
AR R R A 2
— RelGap
HEBOIR ) e oA 225 o
— AbsGap
BRI P R AR 22
o TORAEM X

— Presolve

TSR AR 33
— Scaling

SE R AR — T, B ARBUEMREE (Scaling) .
— Dualize

S R HEH SRR A2
o ZRTEMLRIA G

— LpMethod
SRAGEAERLI MY 3 o
— DualPrice
Ve Xl R AETEL Y Pricing 5834
— DualPerturb
e SR VPRMBER AT S H AR s a3 .
— BarHomogeneous
R BRI S DOK DiR
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— BarOrder

W RIRA S S
— Crossover

B 4T Crossover,
— ReqgFarkasRay

PEB IR . 24 AR B TE P AT AR TE A, SR T SEX i Farkas (4o iU 00 ()
PRATER) B otk (IR 4R .

o PERLIAR K
— SDPMethod
25 MRR A v
o REHORIIAA K
— CutLevel
AR R T R
— RootCutLevel
AT A PP T P
— TreeCutLevel
AR He PRSP T P8
— RootCutRounds
AR e A BHP T R
— NodeCutRounds
SRR SR U TR B
— HeurLevel
JE R ER SR
— RoundingHeurLevel
Rounding J5 & R BE MR
— DivingHeurLevel
Diving i &AM .
— SubMipHeurLevel
BT MIP (15 & RS0
— StrongBranching
Strong Branching [,

— ConflictAnalysis

vl U PUIEAS T
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— MipStartMode
AL PR AR Iy 2
— MipStartNodeLimit
A TERERRIAEIERT , SRABR) T MIP #9745 SRR -
o FEAFIEA X
— Threads
TF) RS g (o P R
— BarThreads
PN A 2R
— SimplexThreads
X AT R G Y AR
— CrossoverThreads
Crossover i Fl I ZEREEK
— MipTasks
MIP SRAGMTAE 555
o IIS 15A %
— IISMethod
T IS WP 53
o AIFTARAASITHEAH &
— FeasRelaxMode
THERATA T AARS St B FH A 5

- HEZH

W

— Logging
e SRR H
— LogToConsole

e AR H GRS

11.1.4 J@k
JEPERE B FEIACBIBURNSR AR S5 AR @tk . it COPT. Attr HIZEVS @ MR 4L, 4 COPT. Attr.
Cols FnBd P A S H . BIERFEEIN T Model.getAttr (O JrykH, FREUH XJEPEME.
o PUALBIAUR X JE P
— Cols

Ak (REUEIES) WAL

N
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— PSDCols
B AR B AN
— Rows

AR (REOEEAT) WA

— Elems

FHEFEAER TR
— QElems

TR EARR AP AR I
— PSDElems

ERZNEE GRS RN @

— SymMats
PRI R FRRE R
— Bins

kAR (51) MR
— Ints
HpER (51) AELG
— Soss
SOS 2R IA4L
— Cones
B AR AL
— QConstrs
R
— PSDConstrs
A E LRI
— Indicators

Indicator 2y B4,

— ObjSense

fefbrn.
— ObjConst
ERINEER S GG AN
— HasQObj

BRSO H AR R 4L
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— HasPSDObj
BRI A A 2 E T H AR pR
— IsMIP

BB RO AL
o SRIGLRAKJEE
— LpStatus
LHMMRDRIEIRAS . S I SRAPIRAS T RO .
— MipStatus
HEGRI SRR o 35S B A ISR RS RO
— SimplexIter
FRATTE R A AL
— BarrierIter
R E AR
— NodeCnt
53 38 FHE R L
— PoolSols
figth R
— HasLpSol
FEA A AR AL A B (A
— HasBasis
A AT DABR AL SR R ) o
— HasDualFarkas
ME MR I TC AT, R AR A Farkas (dLIUBOHERSTLR) o
— HasPrimalRay
ME MR TR, AR B IO (R ) .
— HasMipSol
AL AR -
— IISCols
IS Az & A HH .
— IISRows
I1S 2R icH

— IISSO0Ss
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IIS 7 SOS W% H .

— IISIndicators

IIS 7 Indicator ZYRIELH .

— HasIIS

SEMATAE 11S,

— HasFeasRelaxSol
FE T AEAE P A T A -
— IsMinIIS
T IS 2 AR/,
— LpObjVal
LR H AR R AR
— BestObj
BRI SRR EE TR B B B 1 B AR R AR
— BestBnd
RO R AREE A B I N A
— BestGap
FEROIA SR ARG A Bl B AR 25 25
— FeasRelax0bj
AATALRAIAE .
— SolvingTime

SRAGB R e (B

11.2 fLfesdt e

SR BOR IR Python A RRINEES, BRI T FE A MAIE, T MR
FSLIRI SRR R A LA o AT Py opoRF RN Ik 5 YR D e -5 1 5

11.2.1 EnvrConfig &
EnvrConfig 282 AZHCK MR I P im e B A S BRAE R B 25E , $RAE T DU B ¥

EnvrConfig()

%

EnvrConfig()
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filiid
EnvrConfig AT REL, %I IERFQIEFFR Bl —AEnor Config 5 X4,
il

# ARV HKRBEP HRE

envconfig = EnvrConfig()

EnvrConfig.set()

%

set (name, value)

=
[

BER PRI ES .

W
e

name
AL E SR .
value
P E S .
il

# REEFREESE
envconfig.set (COPT.CLIENT_WAITTIME, 600)

11.2.2 Envr R

Envr JGRAZHORARSHCREPRFA KRB, 3208 T AR 7k

Envr()
g
Envr (arg=None)
P
Envr ZSH8055 B8, 07 QIR I — A Enor & 34
Sk
arg
BRI o PRI, WTHESH0, BRIAK Nome .
Al
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# AEYRREERETE

env = Envr()

Envr.createModel()

%
createModel (name="")

il

I;E

BIEAATY IR [A]—A~Model % X4,
%

Em

name
Ol ABIR A FR. TS, Bk .
7

# BN BORA B R ER

model = env.createModel("coptprob")

Envr.close()

Tl %

close()
filiid

KM AR e 55 e A
il

# KXW RARRS B0 B

env.close()

11.2.3 Model %k
R T T T AL A A TR AR A S50 (E, Model B4244t TIE A Model . Rows Wi =0, HHY
SCRERJEETEL 2 1 F5, XTRAEES, KRG TR,

FEIGHIR, AT RS B EORIAL, #3Eid Model.objval Fl Model.status FREUFZLAY H br
PRAE AR RS -

SHFACK ESE, F PR UGBS IE U "Model . Param. TimeLimit = 10" 5 ik BEALS 5. H i
T SEA TR A4 4y,

Model ZERAZBORARFA AN KRR R, $R4O8 T AN BTk
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Model.addVar()

T %
addVar (1b=0.0, ub=COPT.INFINITY, obj=0.0, vtype=COPT.CONTINUQOUS,

name="", column=None)
ik
Whn— e BEA Y, H R BB A Var & X4,

W
Em

1b

\

BRI, kS E, Bk 0.0,
ub

A E R IS, BRIACH COPT.INFINITY .

\\

obj
A HARR B R A TSR, BIAK 0.0,
vtype
ARERM, WESHE, BAIACKN COPT.CONTINUOUS , WIMR{EIEILE +X7
name
BREILT. SR, B8 ", BORAEESNES E SR
column
AR Y. IS, BRIAK None .
il

# A NELTE

x = m.addVar()

# R HHEE

y = m.addVar (vtype=COPT.BINARY)
#RM—ANEHEE, TRA-1.0, LRA 1.0, HEHEEREH 1.0, TELH"2"
z = m.addVar(-1.0, 1.0, 1.0, COPT.INTEGER, "z")

Model.add Vars()

%
addVars (*indices, 1b=0.0, ub=COPT.INFINITY, obj=0.0, vtype=COPT.
CONTINUQUS, nameprefix="C")

ik
Win—A A m B A Y IR A tupledict & X5, HAR AR B FIR, [ER04
NH) Var & X5,
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Sh
*indices
LB R
1b
AERT . WESE, BiIh 0.0,
ub
ARER S, WIS, BRIACH COPT. INFINITY
obj
AR EH AR AR WikSE, BN 0.0,
vtype
BHRAL, WS R, BRIAH COPT.CONTINUOUS , AIHUEIEIL T &£ 7
nameprefix
R AIRAI . RS E, BRI "C, HERARE G R TR A
SIS
il

#AMZEEELTE 2, Hit 6 ML E
x = m.addVars(1l, 2, 3, vtype=COPT.INTEGER)
B 2 AESTE y, KTRE 01 PHTEHE, TREHEA 0L
tl = tuplelist([(0, 1), (1, 2)1)
y = m.addVars(tl, nameprefix="t1")

Model.addConstr()

i

addConstr(lhs, sense=None, rhs=None, name="")

filiik

ﬁm*A%E%% e 2R L Indicator ZYSRENBIA A HaRk 1AM E Constraint

£ X%, PsdConstraint 3 X528 GenConstr 2 X4,
ERMAIEA A, WEH hs THEHVar £ W%, LinBor %

8¢ ConstrBuilder % T2 HIIEEAR, W% 1hs wHUE N PsdBxpr
£ St PsdConstrBuilder % X%, Z5UIN Indicator 43R, W% 1hs

b GenConstrBuilder % %15, H 2L ESE.

W
i

1hs

LA LRI A i T B 2 R R -

11.2  fift@mse

621




HBCRERER P F, BRA 5.0.5

sense

LMEAPRIIEM., TSR, BUAH None . WIHUEPEILZ R AT .

rhs
AMLR AR, ATES R, BUACH None . AIHUE AL, Var & Xf
S\ LinFapr 3 %4,

name

LMELPRIATR. TS, BIACH ", HORAFS NER B S .
Bl

# R —NERERN K ¢ +y == 2
m.addConstr(x + y, COPT.EQUAL, 2)

# R NEEARTETHR: o + 24y >= 3
m.addConstr(x + 2xy >= 3.0)

# Ifm—/ Indicator #4%

m.addConstr((x == 1) >> (2*%y + 3%z <= 4))

Model.addBoundConstr()

5%
addBoundConstr (expr, 1b=-COPT.INFINITY, ub=COPT.INFINITY, name="")

]

i;E

Am—AN T RS LR BB R, IR SN Constraint 52 3R

W
e

expr
LR TR EIR. TBUE R Var £ Stk LinErpr % S5,
1b
LR TR, kS &, 2K -COPT.INFINITY .

ub

)

LRI ER. kS &, BUAK COPT.INFINITY .

name

SNELARM AR TSR, B ", HRAgE AR A A .
il

#AMEWRANE: -1 <=z +y <=1
m.addBoundConstr(x + y, -1.0, 1.0)
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Model.addConstrs()

T %

addConstrs(generator, nameprefix="R")
filiid
AR R B R A

#5H generator EEH, Wi [A]—/~ConstrArray % X4, HIGE N generator
D2t Constraint 3 X%, PB4 E X AR KGR H#25
generator NFAINAALRE, WLR[E—Atupledict 3 X5, HEENEIEZARN T
bR, {EHIM K Constraint % St5, GAERAE A Constraint % 14,

B
generator
BRI RS
nameprefix
AL SRR, AT, B "Cr, HLSRRA TR AL 2R
R 3L
b

# A 10 NEMAK, BANAERM W z[0] + y[0] >= 2.0
m.addConstrs(x[i] + y[i] >= 2.0 for i in range(10))

Model.addSOS()

5%
adds0S (sostype, vars, weights=None)
ik
A—A~ SOS ZPRFBIA A, FFREIGMATSOS & WR.

154 sostype NSOSBuilder % ¥4, WS4 vars 1S4 weights MYHUE K
20 #5540 sostype Sh SOS WAL, WHUENSOS 29 =% &7, WS4 vars
FoR SOS ZRAe R, ATUER VarArray & XR. 5%, Ftupledict & X}
%5 ABH weights 4 None , W] SOS Zysi ()78 FALE th >R fiftas H sl AR B, 50
R P AR AR, THUE AR, T tupledict 55 X4,

sostype
SOS LKA SOS Ay ds.
vars

SOS IR IAS & o
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weights

SOS AR ML BRFE . AIEE, BRIAH None,
ZNi|

# R jn—/~ S0S1 AR, aFEE o fn oy, MELF A 1 fn 2
m.addS0S(COPT.SOS_TYPELl, [x, yl, [1, 2]1)

Model.addGenConstrIndicator()

%

addGenConstrIndicator (binvar, binval, lhs, sense=None, rhs=None)
filiid

HIN—A~ Indicator R EEAI IR [BIGINAY GenConstr 2 X4 .

PBH 1hs Ky ConstrBuilder % %14, WZE sense FIZ%L rhs [HHUE 1 Z 1K ;
BS54 1hs FORKMELA R, WHUEN Var & MR LinErpr % X4,

Sh
binvar
Indicator A5 & .
binval
Indicator 2 & BUE, BIHUE N True =Y False ,
1hs
Indicator ZH i Mk 24 TR 1) 2 ity TR B 2 P 2 sROAL i
sense
Indicator Y EMELHR P EAL, TS5, BRIAN None o WHUETEN 2
RER
rhs
Indicator 2T PR IEZRIN AR AlikSa, BRIAH None . WIHUEN
AL
il
At —A Indicator 43, % z HHK, ZBAE y + 24z >= 3 KT

m.addGenConstrIndicator(x, True, y + 2%z >= 3)

Model.addConeByDim()

T

addConeByDim(dim, ctype, vtype, nameprefix="ConeV")
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=
=

AM— AT EHE LR I HEL R, FRR BRI Cone & XA .

W
e

dim

T HELR I 4ERE
ctype

T HEARAY AT,
vtype

T HEL AR A B 2R

nameprefix

B AR R A AR . FTREUE, BRIAY "ConeV",

Zni|

# N —A 5 HEw e s I 4k
m.addConeByDim(5, COPT.CONE_RQUAD, None)

Model.addCone()

%

addCone (vars, ctype)
filiik
ISI— A8 R AL B R B E 2R

241 vars h ConeBuilder % X%, WZSEL ctype WIENF A0 #AS4K vars
AR, WTHUER VarArray & X4, 1. Fliktupledict & X145, B8 ctype

PR B HEAR A KA.

Sh
vars
P I B S 2 TR A
ctype
BRI
il

# Rl [z, =, y] HEREIREZ AR
m.addCone([z, x, y], COPT.CONE_QUAD)
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Model.addQConstr()

TH%
addQConstr(lhs, sense=None, rhs=None, name="")

ik
HRA A L 2 SR K S R BB 963 8RN 19 Constraint % A4
5 QConstraint 3 X4,
BRMAEL R, WS 1hs RN Ver % MG, LinEopr % X%
g ConstrBuilder & X4 FHEM KL, WSHL 1hs 2 QConstrBuilder & Xt
%, HAHESH.

W

5
lhs
LY P e i T B 2 R e
sense
ZPRRYRAL, ATES A, ERIACH None o WIHUETEILZ) R LT .
rhs

AR I, kS aE, BRIAH None o WIHUEMHEEL. Var £ X4,
LinExpr % X4 QuadExpr & %42,

LRI AR, TSR, BN ", HRARES NES B 2 A
Bl

#AM—PNEUERAR: ¢z +y == 2
m.addQConstr(x + y, COPT.EQUAL, 2)
# R —NZRAR: wra + yFy <= 3
m.addQConstr(x*x + y*y <= 3.0)

Model.addPsdVar()

%
addPsdVar(dim, name="")
fifiid

Am—A-P AR
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2N

#ORMERN 3, BAA X A ELE
m.addPsdVar(3, "X")

Model.addPsdVars()

P

addPsdVars(dims, nameprefix="PSDV")

filiik

In—H A5,

W
Em

dim

AR RIYEE -
nameprefix

PR RAF AL

ZNi|

¥R 2 MEEHY 3 HEETE
m.addPsdVars([3, 3])

Model.addSparseMat ()

%

addSparseMat (dim, rows, cols=None,

]

i;{;

AN IR G R R PR A

W
e

dim
X FRHA PR 4

rows

XFRA AR E TR TR .

cols
MR FEIERITTR GRS
vals

vals=None)
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XIFRA AR E TR .
= pil

#EMAEN 3 B AR
m.addSparseMat (3, [0, 1, 2], [0, 1, 2], [2.0, 5.0, 8.0])

Model.addDenseMat ()

B

addDenseMat (dim, vals)
filiik

I B RS B FRAE o

W
Em

dim
X PRAR A A 4R
vals
XA ER IR, TIE : WEL SR
ZNi|

RS 3 #1421 AR
m.addDenseMat (3, 1.0)

Model.addDiagMat ()

%

addDiagMat (dim, vals, offset=None)
itk
T TIOGT F 0 R

W
e

dim
X FRHA PR 4

vals

XA ICRA. WTHUE R : R PR

offset

AR E MR, AR, WXEmLkn W, & n i, WX

2l Mg -
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Bl

#ORAGERE S 3 WAL
m.addDiagMat (3, 1.0)

Model.addOnesMat ()

T %

addOnesMat (dim)

=2
5

w4 15,

W
i

dim
4 1SR4 .
il

#RMEER 3 ML 1R
m.addOnesMat (3)

Model.addEyeMat ()

i

addEyeMat (dim)

]

[

A BRI R o

W
e

dim
BN A PR 4
2N

#ORMAER A 3 R
m.addEyeMat (3)

Model.setObjective()

%

setObjective(expr, sense=None)

filiid
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BRI H AR R L

W
i

expr

AR SR, AE R M. Var % X% LinEpr % 4%
M QuadExpr & X5,

sense

H AR E L7 1] WIS, BRIAK None , FRAEEhAL A b b7
] o L ST AT 1) JE P ObjSense i . AIHUEIRILE LT ) o

2N

#RBEEAERA o +y, RUTAARAN
m.setObjective(x + y, COPT.MAXIMIZE)

Model.setObjSense()

%

setObjSense (sense)
filid
BCE H bR ek B A 7

W
i

sense
HFreRE A . nTBUETE R 7 @ o
ZN |

# RERAT 1A &AM
m.setObjSense (COPT.MAXIMIZE)

Model.setObjConst()

%

setObjConst (const)
itk

T H R e B0 RS
%

e

const
H A bR B0 B
ZN /|
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# L;Z'tij El '*f B 1){ wf] 20 /k’f‘;/z] 1.0
m.setObjConst(1.0)

Model.getObjective()

T

getObjective ()
filiik

AP B AR, AR Bl—A LinExpr %
il

< R

# KL By H AR B #ok ik A
obj = m.getObjective()

Model.delQuadObj()
%
delQuadObj ()
fifiik
T — Y H AR ek R ) ki
ZN |

# Ml B AT B B kR
m.delQuadObj ()

Model.delPsdObj()

%
delPsd0bj ()
filiid
M55 IF A R 5 ) 2 2 T

m.delPsd0bj ()
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Model.getCol()

%
getCol (var)
fili ik
HPEREZBX NV, R [\l—A Column % 4.

Bl

# FAEE o A1KH )

col = m.getCol(x)

Model.getRow/()

LR

getRow(constr)
filiid

IR E RV RR AT, IR\ —ALinEzpr & X4
il

# RBABYE conz MM HAT

linexpr = m.getRow(conx)

Model.getQuadRow()

%

getQuadRow (qconstr)
filiik

PR E IR ARI AT, BBl —A QuadEzpr & X4,
il

# HRE KK geonz A BIAT
quadexpr = m.getQuadRow(qconx)

Model.getPsdRow/()

TP

getPsdRow(constr)
filiid
AREUE A E AR RLAT , R 8] —A>PsdEapr 5 34

632
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Bl

# RECE R LR psdeon A RLHYAT
psdexpr = m.getPsdRow(psdcon)

Model.getVar()

T %

getVar (idx)

=2
5

MRS R AER ) AR AR &, R

W
i

idx
AL RBURE PR MR, BLIGHR 0.
ZN ]

[\l —A Var %

SPUE

#HRRTRA 1 WEE
x = m.getVar(1)

Model.getVarByName()

i

getVarByName (name)

]

[

RIS R L AR AL &R, R

W
e

name
AR AR
il

|l —A Var £ %14,

# RMARA "z WEE
x = m.getVarByName("x")

Model.getVars()

%

getVars()

filiid
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P PRy e b, IR —A> Vardrray & R
2N

#REEATHEHTE

vars = m.getVars()

Model.getConstr()

%

getConstr (idx)
filiik

MR AR AR T i ARSI R AR PR3, R [E]—AS Constraint % X4,
S

idx

BAELRAE R BOEME T TR IRk 0.

|

# RBTAA 1 WAEAR
r = m.getConstr(1l)

Model.getConstrByName()

T %

getConstrByName (name)
filiik

HRAE LA LRI S PRI LML, R [1]—A> Constraint & X4
S

name

RIELIRA TR

il

# FRAHA B K

r = m.getConstrByName("r")

Model.getConstrs()

TP

getConstrs ()
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filiik

AP AP Y AR AR LR, IR [0l —A> ConstrArray 5 X5

ZNi|

# KRB i 2HMAEL K

cons = m.getConstrs()

Model.getConstrBuilders()

%

getConstrBuilders (constrs=None)
ik
ARECY H R P A M LY ARAT Y A %

¥+ 24 constrs 4 Nome, i [m] 4x ¥ £k M 2 M BV A EE g H B —
A~ ConstrBuilderArray 2 S5 #/34( constrs A Constraint 3 XF4:, MR A4S
TEAWRA MY ConstrBuilder % X154, 35550 constrs "N Fak ConstrArray %
PG, WSR [B1 4 2 29SO WAL R AU — A~ ConstrBuilderArray & X4 #%
B constrs JyF B tupledict & X5, WHREEATEE AR MR, [HAEED

HOAH R AR AR AL — P tupledict & R4

S
constrs
TREMLIELA R . kS8, BIAH None ,
Bl

# RBUNTA B R R B

conbuilders = m.getConstrBuilders()

#ORBMAML R o MRS

conbuilders = m.getConstrBuilders(x)

# RBMAELR o fn oy HEHHMESR

conbuilders = m.getConstrBuilders([x, y])

# S tupledict A% oo b K I FH R 7 B

conbuilders = m.getConstrBuilders(xx)

Model.getSOS(sos)

i

getS0S(sos)

]

i;E

MRPEFEE R SOS LRI SOS 2ty gs, iRk [al—A~SOSBuilder & MR

W
i
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sos
F5EM SOS Zy3k.
il

# KB SOS HK sosw H KL A H &
sosbuilder = m.getS0S(sosx)

Model.getSOSs()

%

gets0Ss )
fifiid

ARBUERL 1 478 SOS 23R, IRl —ANS0SArray % X4,
ZN ]

# KRB i 23 S0S K
soss = m.getS0Ss()

Model.getSOSBuilders()

%
getS0SBuilders (soss=None)
il
REARE SOS LAY SOS L fyE s .

#HZH soss N Nome, N[ 4 SOS 2y 3 A W 4 2 2% 2H B ) —
ASOSBuilderArray % X4 #7540 soss HSOS % X4, WhakElHgE SOS 5%
I SOSBuilder % X145 ; #2380 soss NHIEKBSOSArray £ XF4, WHR A4
& SOS A s AH N M g 4 W —ASSOSBuilder Array % %42,

S
soss
H/EM SOS 43R, WikZ4, BUAN None .
ZN ]

# A B A SOS 4000 i # M7 38
soss = m.getS0SBuilders()

Model.getGenConstrIndicator()

%
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getGenConstrIndicator (genconstr)

PEFE E Indicator ZY9AH N B Indicator R #EEESE, 1R [Bl—A> GenConstrBuilder
EIPOE

genconstr
819 Indicator 253,

Bl

# HEBL Indicator ¥R genz N iyl Z &

indic = m.getGenConstrIndicator(genx)

Model.getCones()

%
getCones ()
filiik
RBP4 B2, R[] —A> ConeArray 5 XR.
il

# KEUER 2B 4 4R

cones = m.getCones()

Model.getConeBuilders()

%
getConeBuilders (cones=None)
itk
BRIIEE B HELY R R D 2T A 2

# S ¥ cones N Nome, NI [u] 4x 7 B HE 2 AR B A 4 2H B —
A~ConeBuilderArray % X1 4; #75Z%0 cones HCone £ X%, NIk FEIEE
T EELRAH R R ConeBuilder 3 X5, #5531 cones “NFFEE ConeArray % %}
S MBI E A IR — - Cone Builder Army % %4

S
cones
TREM W2k . WiESH, BIAH None .
Bl
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# RBUEAL B BT A — 4 2 R B A

cones = m.getConeBuilders()

Model.getQConstr()

T

getQConstr(idx)

=2
I;;

R4 IR A RAERRY FR ) S FRARBUF B ) — IR Z0R, R [8]—A~ Q Constraint & X4,

S
idx
TIRAFAER R R EARY 0.
Bl

# KRBT A 1 R4 K
qr = m.getQConstr(1)

Model.getQConstrByName()

T %

getQConstrByName (name)

=2
5

AR IR AR A BRI B IR A, R [m]—A>Q Constraint 5 X4

S
name
TIRARIAR
il

#RBMARA "gr" R K
qr = m.getQConstrByName("qr")

Model.getQConstrs()

%

getQConstrs ()

ARPUSIL AP Y A —IRAR, IR 8 —A4>QConstrArray & MR

638

%+—% Python API 2EF i}




HECRERE R P FH, BRA 5.0.5

Bl

F CLELPS BV RS

qcons = m.getQConstrs()

Model.getQConstrBuilders()

T %

getQConstrBuilders(qconstrs=None)
ik

BRI HARZRL PP I 2 SRR R 1 ) A

# S8 qconstrs 4 Nome, 3 [H] 4x ¥ YR 24 HRAH R AL AL A
NQConstrBuilderArray % X4 ; #5348 qconstrs A QConstraint 3 X4, Nk 1]
T8 E AR ) Q ConstrBuilder & X5 ; 5541 qconstrs "N FKEL Q ConstrArray
J g, MR (8145 5@ 20 AR B AL @ g S — A Q ConstrBuilderArray 5 3P4
#5800 qeonstrs NP ME tupledict & XF5, WIRBIEEA 5 E LR AR, EHHN

T8 LA F B R AR — A tupledict J& X5,

S
qconstrs
FER RLR. kS &, ERIAK None .
2N

# IRECHTA By 2R A R R A

qconbuilders = m.getQConstrBuilders()

# KRB KA qu A8 R H A R 25

qconbuilders = m.getQConstrBuilders(gx)

# R ZRAR o fuoy MM A2 2

qconbuilders = m.getQConstrBuilders([gx, qyl)

# FEL tupledict W4 quae B Z U4 FOAE R A Ay 5

qconbuilders = m.getQConstrBuilders(qxx)

Model.getPsdVar()

i %

getPsdVar (idx)
itk

AR 2 R AL AR Y SRR U I 2 AL i, Rl —AS Psd Var & XFR.
S

idx

FE A BAER RN R EIRY 0.
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Bl

#RRTARA 1 HFELE
x = m.getPsdVar(1)

Model.getPsdVarByName()

T %

getPsdVarByName (name)
ik

MR 2SR A PR B e AR i, R[] — A Psd Var 52 MR
S

name

FEA BRI

il

#ERAETA "o R

x = m.getPsdVarByName("x")

Model.getPsd Vars()
%
getPsdVars ()
PP P ) T e AL R, Rl —A>PsdVarArray % X4,
ZN ]

#RIEE P AN EREE

vars = m.getPsdVars()

Model.getPsdConstr()
%
getPsdConstr (idx)
filiik
AR 5 LA P AR RO R ) 2 YR, Rk [0 —A>Psd Constraint 5 %
%o
St
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idx
P A RAEBTP R R iR, RLIRH 0.
7N

# KB A 1 WP EYR
r = m.getPsdConstr(1)

Model.getPsdConstrByName()

%

getPsdConstrByName (name)

il

i;&;

AR E LR A BRI B B2 Y3, R [l —A>PsdConstraint 3¢ X4,

W
e

name
E LRI R -
il

# REARA " WK
r = m.getPsdConstrByName("r")

Model.getPsdConstrs()

P

getPsdConstrs ()

il

PRI & M 20K, 3Bl PsdConstrArray % 4.

Bl

#ORBEE i 2R AR

cons = m.getPsdConstrs()

Model.getPsdConstrBuilders()

%
getPsdConstrBuilders (constrs=None)

filiik
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bRE RS AL VAL e R

EBH constrs Oy Nome, IR [l 4 oK i £ ok A I 9 58 AL HLAY
A PsdConstrBuilderArray % Xt4; #5540 constrs JPsdConstraint % %}

%, AR 8] 48 5 2 52 29 ) AH Y 1Y Psd ConstrBuilder

X4 #5255 constrs

NN R PsdConstrArray & WG, R [R5 5 2 5 29 OH W A4 S 4% 20 A0 —
A~ PsdConstrBuilderArray & Y55 #2480 constrs FFMliupledict 3 X
G, R[] 6 R 45 RE 2 E LR TR, B3 R 2 2 AR R A AR AL —

Atupledict 3 SFH

B
constrs
TREREAR . TkSH, BRIACH None .
il

R UL LTV LR P
conbuilders = m.getPsdConstrBuilders()

# REFEAHK = A HER

conbuilders = m.getPsdConstrBuilders(x)

# RBMFEAR o My MRS

conbuilders = m.getPsdConstrBuilders([x, y]l)

# REL tupledict XY wx By 5T L4 M B 0y M 2 22

conbuilders = m.getPsdConstrBuilders (xx)

Model.getCoeff()

Tk %

getCoeff (constr, var)

=
5

ARBUAL BAE LRI A ) R R

W
e

constr
R AL

var

Zni|

# RRLE ¢ EHR ¢ PHAK
coeff = m.getCoeff(c, x)
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Model.setCoeff()

T %

setCoeff (constr, var, newval)

=2
5

BCEA B A AR T R AL

W
i

constr
e M MEZIH .
var

TREMAL

I

o

newval
R BB R A
il

# WELTE o« BHR c FHAHA 1.0

m.setCoeff(c, x, 1.0)

Model.getA ()
%
getA()
filiik
RPB ) R B, R[5l —4> scipy.sparse.csc_matrix X4, %I IAHOH
scipy T.HA,

Bl

# RBUE AL R BT
A = model.getA()

Model.loadMatrix()

%

loadMatrix(c, A, lhs, rhs, 1b, ub, vtype=None)
fifiik

TN A ) R A B AR . % VA scipy THRAL,
Sk
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c
HVReRECR S A8 None, IR HFREER 4N 0.
A
FRHRE . BARIER Y scipy. sparse.csc_matrix,
1hs
LR IA R
rhs
IRy B,
1b
AR R . #58 None, WIFRFiiA4 R 0.,
ub
AF R BB, #58 None, WIZE/R Fii %4>k COPT. INFINITY,
vtype
AR, BRAK None, FnANELEA R,
ZN ]

# W

m.loadMatrix(c, A, lhs, rhs, 1lb, ub)

Model.getLpSolution()

%
getLpSolution()

filiid
ARIEAE R A IR . AL R IRE . WS B UE IS 5 ) Reduced
cost, &[A—PUTTICHXSS, TCAHPRATTREA—PDIIERNL.

il

# KB AR AL o A

values, slacks, duals, redcosts = m.getLpSolution()

Model.setLpSolution()

%

setLpSolution(values, slack, duals, redcost)

filiik
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BCEAME LRI B A A S IE L FAS A IR A AL B A A Reduced

cost,

W
e

values

A B HUE .
slack

A AL B IR .
duals

X (AL B HU(EL
redcost

A5 Reduced cost,

Zni|

# W E &M RIEAR o
m.setLpSolution(values, slack, duals, redcost)

Model.get Values()

i

getValues()
il

AR SR O R () A U, R ] — BT 52
Zni|

# R B BT A R E A BUE

values = m.getValues()

Model.getRedcosts()

%

getRedcosts ()
filiik

ARELEPE RIS 430 A8 5 1) Reduced cost, iR [H]—MF1 X4
Bl

# HREBEA P AL E W Reduced cost

redcosts = m.getRedcosts()
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Model.getSlacks()

T %

getSlacks()
filiid

AR AR At AL B A (R, R [m]— RS
Bl

# FICBEAL AR R R
slacks = m.getSlacks()

Model.getDuals()

LR

getDuals ()
filiid

AR AR AR AL B AR, R Bl — ISR
il

# BEBURR A 6 L
duals = m.getDuals()

Model.get VarBasis()

%

getVarBasis (vars=None)
ik

FRIUHE 228 B FRES

# 24 vars 2y None, N3 [l 4= AR B BORASLIRAY— BRI G B4 vars
g Var 3 X%, WERIHE EAZ BREARE; ASE vars WFIRSE Vardrray & X
5, WAR )48 5 28 R RS AR — IR R s B8 vars 7 dialitupledict
B ORR, WLR WG E R IR, (812 R EARSHA — tupledict

ESPUE W
Sh
vars
TRENAE. kS E, BIAH None ,
2N
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# RBEA T LT EHERS

varbasis = m.getVarBasis()

# RPLE oy wERS

varbasis = m.getVarBasis([x, y])

# KA tupledict XE zx P H &L EAM MK IRA

varbasis = m.getVarBasis(xx)

Model.getConstrBasis()

i

getConstrBasis (constrs=None)
filiid
ARHCRAME LRI e PR R RS

#1241 constrs A None, W3R 0] 4 FRE A 2o (1) AR AL — IR S A5
ﬁcmﬂm#ﬂMMmmbﬁﬁﬁ,WL@%%%@%%Mﬁﬁu,ﬁgﬁcmam
RN FREL ConstrArray & X4, WK B E LM 2o 1) FOAR L ST — 4> 571 Fxt
%5 BB constrs HTF B tupledict F X5, TR [N E L IELA R Tz,
B A48 2R P FERS A — A tupledict & X4,

S
constrs
TRERLIELA R . kS &, BIAH None ,
Bl

# RIUEE b 2 W K B R A
conbasis = m.getConstrBasis()

#OETA P RIHR 70 F vt AR B RRA
conbasis = m.getConstrBasis([r0, ril])

# 3RBL tupledict W& rr LML FA N ERA

conbasis = m.getConstrBasis(rr)

Model.getPoolObjVal()

%

getPoolObjVal(isol)
fifiid

AR P AR isol AMER HARKEUE, BRI — AL
Sh

isol

fEth R RS
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Bl

# REE 2 A E AT BB
objval = m.getPoolObjVal(2)

Model.getPoolSolution()

fii %
getPoolSolution(isol, vars)
itk
PRI E isol MR E A B BUE.

BSH vars BVar % A%, WEESEERIIIG HEH vars I
S Vardrray % %, R RAGUERE M FIFATR 2554 vars
RISk tupledict % A%, WIS A 578 BA AR, (k672 RS
H—ANtupledict 35 X4,

W
e

isol
f PR =S| .

vars

TRERAL

b

o

il

#ERE 2 METEE o M

xval = m.getPoolSolution(2, x)

Model.get VarLowerIIS()

%
getVarLowerIIS(vars)
filiik
AR AL =T A TTS AR

BB vars yVar & R, NWREFGEAZ RN AFH IS RE; A4 vars O
PV VarArray 3¢ X5, WR 148 E A2 8RR IS RS — 51 2R 525
HSH vars T B tupledict & R, MR WA REE AL B IR, (EATRERL
NS IS ARESLUSH— A tupledict 3 XFR.

648 %+—%F Python API 2EFHi}




HECRERE R P FH, BRA 5.0.5

Bl

#RBEE o fn y WTARE IIS KA

lowerIIS = m.getVarLowerIIS([x, yl)

# KB tupledict R zz PHEETARMEE IIS KA
lowerIIS = m.getVarLowerIIS(xx)

Model.get VarUpperlIIS()

TP

getVarUpperIIS(vars)
filiik
PR E AR EIFH) IS RE.

LB H vars JyVar & WG, WREHEEAE EAFH IS RE; HSH vars 2
PR VarArray 5 X5, WIR 16 AR B E i R TIS RESH B — A5 2R 52 5
B vars Pt tupledict & XFAR, MR WIS RS E AR B TR, (HATER
g ENFRY 1S RELUSH— A tupledict 3 XFR.

S
vars
THEMA R
il

#RBEE ¢ fo oy WEARE IIS KA

upperIIS = m.getVarUpperIIS([x, yl)

# HRE tupledict R zz PR E LA FMMH IIS KA
upperIIS = m.getVarUpperIIS(xx)

Model.getConstrLowerIIS()

%

getConstrLowerIIS(constrs)
filiik

BRI E AR AR TIS RS

HZHU constrs Sy Constraint & X5, MEREHEEAR TAAR TS KL £S5
$ constrs NHIFKEK ConstrArray J& X4, WHRRHEE LR AR IS REH
B —AFNFRT S #5580 constrs HFMT tupledict 3 X4, WER[EEE RIS E
ZIRITTRR, N E AR T AR TS JRASLRA— S tupledict £ X142

constrs
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TEER LR
2N

# HBEAFAR ro fr or1 MBETHRE IS KA
lowerIIS = m.getConstrLowerIIS([r0, ri])

# KBl tupledict W& rr PHAKRTHRMEN IIS KA
lowerIIS = m.getConstrLowerIIS(rr)

Model.getConstrUpperIIS()

%

getConstrUpperIIS(constrs)
filiik
ARG E 2R EILF TIS RS

5 constrs N Constraint 3 Xj‘% NRREFE AR _E A 1S ks &S
B constrs HHFEB ConstrArray & X154, NLERMEAEEA R _F AR IS IRESH
WA PSR Gs #BE constrs Wy sk upledict % A%, MRS
W IR, (H T8 2R E B IS RASH R —A tupledict £ X452,

Bht
constrs
TEERZH
Znii|

# RBUEAR B4R ro 1 rl AN LR IIS %A
upperIIS = m.getConstrUpperIIS([r0, ril)

# KBl tupledict X% rr PHAKR LA RN IIS KA
upperIIS = m.getConstrUpperIIS(rr)

Model.getSOSIIS()

%
getS0SIIS(soss)
HHUEE SOS 23Ry 1IS ARES.

B soss FSOS & X, WLRMHEE SOS Ly 1IS IRES:; A S%K soss

FIRBLSOSArray J X4, WEREFEE SOS Ry IS ARZSH LA — DI RN S ;

B SR soss JyF M tupledict J X5, MR E SOS 9K Tix, HN
5 SOS YR IS ARSH ) — A tupledict & XFH .

W
e
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soss
F5EM SOS Zy3k.
il

# REURA S S0S 4R ro f r1 MMW IIS KA
sosIIS = m.getSOSIIS([r0, ri])

# KB tupledict St% rr FH SOS HEAMME IIS ki
sosIIS = m.getSOSIIS(rr)

Model.getIndicatorIIS()

A
getIndicatorIIS(genconstrs)

ik
FPEFEE Indicator YRy 1IS HRE.
#7548 genconstrs jGenConstr & Xt , Mg $5E Indicator ZYR [ IIS ARES;
EHSH0 genconstrs NAFEL GenConstrArray % X145, MR MFEE Indicator %
WA TIS RSB — DN RX S A B4 genconstrs Ry al tupledict 5 %}
%, MR [ B R 45 E Indicator Z9H A AR, {E A48E Indicator ZY3REY IIS IRASH
SR — N tupledict 2 XT4

Sh
genconstrs
S EM Indicator Y,
il

# KEBER  Indicator 43K r0 fo r1 MR A IIS RE
indicatorIIS = m.getIndicatorIIS([r0, ril])

# KA tupledict S Z rr W Indicator XA H IIS KA
indicatorIIS = m.getIndicatorIIS(rr)

Model.get Attr()
%
getAttr(attrname)
fiti ik
PG E AR, IR — AL
4
attrname

TRER RIS . FTBETEILE 4 #5).
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Bl

# HRECE AT & B F BT
objconst = m.getAttr (COPT.Attr.0bjConst)

Model.getInfo()

%

getInfo(infoname, args)
ik

IR E R B

HZHL args Ny Var & WG Constraint & X5, WHEREIFE & A8 Bk AR WEE
HEE EHESE args FHFE. VarArray & SR ConstrArray & ¥4, Nik[H
AL B AR R BEA R — DRI R B4 args N F sl tupledict &
XSG, W3 ] Ry i e AR BB AT AR, B A AR A R B R ) A A L —
Atupledict 3 X%,

infoname
RERIF A ITHUEHEILES & 74
args
TR B AL R B 250
Bl

F UL LES TUTS SRS I

1b = m.getInfo(COPT.Info.LB, m.getConstrs())

# HRELTE ooy WEERGER

sol = m.getInfo(COPT.Info.Value, [x, yl)

# FREL tupledict X & shipconstr Wy &M 24 FA B AT XX ERE R &
dual = m.getInfo(COPT.Info.Dual, shipconstr)

Model.getVarType()

Tl %
getVarType (vars)

filiik
ARG E A BIIA,
HBW vars KyVor kAR, MARFEHEEERIER: HBH vars A%
B VarArray % %4, Wk 48 5E 28 5 BB B — DI RIS A SH vars
HF g tupledict 35 %G, R 5 E AL B T AR, (48 2 72 B Y RN
B—A~tupledict 3 X5,
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Bl

#HREE o WAL

xtype = m.getVarType(x)

#RAEE ooy 1oz WEA

xtype = m.getVarType([x, y, z])

# HB tupledict W& zdict FHEEHER
xtype = m.getVarType(xdict)

Model.getParam()

%

getParam(paramname)
filiik

PR E AL SR M {E, R E— A
S

paramname

TREMIASEA . ATIETEIL 220 57

il

# R B K ] PR Y 2 R (E
timelimit = m.getParam(COPT.Param.TimeLimit)

Model.getParamInfo()

P

getParamInfo (paramname)

filiid
PR EMASEEE, RBR—MITdN S, HooRaih: S84 . 4niE.
BOME. H/MEMEKE

S
paramname
TRERAL SR . AR A2 38y .
- hil
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# KRB K A BT IR S 4 5 B

pname, pcur, pdef, pmin, pmax = m.getParamInfo(COPT.Param.TimeLimit)

Model.setBasis()

%
setBasis(varbasis, constrbasis)

il

I;E

DB LR A B A R I FOR TS . 240 varbasis fll constrbasis i
It ge, HITREH o BIARE A i A8 B B BRI St 29 o R B

varbasis
A e EARAS
constrbasis
LML RS .
Bl

# REEA LT EMAE LR ERS

m.setBasis(varbasis, constrbasis)

Model.setSlackBasis()

i
setSlackBasis()
Hiid
B L LA B A
A

# R B EORA A A

m.setSlackBasis()

Model.setVarType()

P

setVarType(vars, vartypes)

filiik
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BEEFEE AR A,

HSH vars yVar & XR, WS vartypes HEF LY HiE; HSH vars Hy
F B tupledict 2 X4, WS vartypes 1] T & £ A H&., FHaltupledict %
MR HSE vars NIRS Vardrray & X5, MBEL vartypes o %k & X7
TR RS .

u

W
e

vars
TREM AL

vartypes

Bl

E

WETE z #EETE
.setVarType(x, COPT.INTEGER)
RELE o fo y A-#HLE

.setVarType([x, y], COPT.BINARY)

KE tupledict X Z zmdict PTHETEAELT &

.setVarType(xdict, COPT.CONTINUOUS)

B % B % B %

Model.setMipStart()

5%
setMipStart(vars, startvals)

fili ik
WEIRE L RIVIGE, (O BEERRIEAA L.
HHR vars N Var £ W%, WS startvals NEE; &S vars N7
B tupledict 2 X4, WSEL startvals 0] &, FHE tupledict £ X5 &S
# vars RHIRE Vardrray & X5, WS startvals ARG RS .
R AT DA 2 R RO B R AR R R AG R . 5 55 WTE A SR )G, A
loadMipStart ().

W
e

vars
TRER AL &,
startvals
T5E 1A SRR -
il
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REXE = WWHMA 1

.setMipStart(x, 1)

REXE o by HABBAAA 2 3
.setMipStart([x, yl, [2, 3])

WE tupledict X% zdict PHML EWAMBBEA 1
.setMipStart(xdict, 1)

# B ow B %

=]

# A A 3 A
m.loadMipStart ()

Model.loadMipStart()

%
loadMipStart ()
filiid
FFYUHIC 88 R IREAE A — A AR B 2 B A

W WHIAG, FE S 2 A E AR EE S, 1] AREERS B B0 4R
fift

Model.setInfo()

5%
setInfo(infoname, args, newvals)

itk
WE A E LA R B .
S args Ky Var & XF% 8 Constraint % X35, WS4 newvals N &; H5
B args LB tupledict % X, NS newvals n] N &E . FHE tupledict
£ X5 EHBE args WHNFR. Vardrray % W8 ConstrArray £ %%, MSE
newvals ] A BB RS .

S
infoname
TREE 4. WIREIERLE & 7.
args
T AL BB M2
newvals
T8 E B B
Bl
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WETE s WWERA 1.0
.setInfo(COPT.Info.UB, x, 1.0)

WELTE o fn y WTIRGHHN 1.0 fr 2.0
.setInfo(COPT.Info.LB, [x, y], [1.0, 2.01)

#* B % B »

.setInfo(COPT.Info.0BJ, xdict, 0.0)

=]

BE tupledict X zdict THAEWHRERALHA 0

Model.setParam()

i

setParam(paramname, newval)

]

i;;

WEIMS IR EE.

W
e

paramname
TRERACSE. THUETEIL A4 7
newval
TE M IS HOHE
il

# RE NSRRI RE A 1 A
m.setParam(COPT.Param.TimeLimit, 3600)

Model.resetParam()

%

resetParam()
filiid

R T A S E R B
il

# EEEATARNSENBRAE

m.resetParam()

Model.read()

T %

read (filename)
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filiik
RIS )5

FUH S MPS MBS (RN

SIS A A B

".mps' B} '.mps.gz') .

LP g5

P (52K '.1p' 50 '.1p.gz'). SDPA MABA I (J54H . dat-s' B '.
dat-s.gz'). CBF #g=0HE 4 (J54 N ' .cbf' By '.cbf.gz'). COPT 3
Hikg RS (5% ' bin' ) o BEMESCHE (G258 ' .bas') o RS (G5EH
'.sol'). WM (GZA .mst') FMISECUE (59K ' .par').

S H
filename

FFEEUCIFRI 2 PR -
Bl

# JLE MPS H XA U
m.read('test.mps.gz')
# BB LP A RHE X H
m.read('test.1lp.gz")

# BBl COPT — | RAEA U
m.read('test.bin')

# B AR M
m.read('testlp.bas')

# EELR U
m.read('testmip.sol')

# BB U
m.read('testmip.mst')

# LB S E
m.read('test.par')

Model.readMps()

%

readMps (filename)

il

I;E

I MPS SCPFRS 2SO E I SCPF SR

W
i

filename

FFEEUOCE4
< hil

# 1% B MPS XFA LB "test.mps. gz"
m.readMps('test.mps.gz")

(T gkER)
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# %8 MPS SU{EAS RIEBUUHF "test. lp.gz”
m.readMps('test.lp.gz')

Model.readLp()

T %

readLp(filename)

£
[

M LP OO U 2 i SO R

S
filename
FFEEPUOCEA
il

# B LP LR IEB U "test . mps. gz
m.readlp('test.mps.gz')

# %R LP U R ILE U "test. lp. gz
m.readlp('test.1lp.gz')

Model.readSdpa()

T %

readSdpa(filename)

if

i;g

M SDPA SCPAR U E 1 SO R

W

=
filename
FFEEBOC T4 o
il

# 1% M8 SDPA SU{F#E LB "test. dat-s"
m.readSdpa('test.dat-s')

Model.read Cbf()

i

readCbf (filename)
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il

i;{;

I CBF SUPFAR SR 1 SO R

W
e

filename
FREREIUCC 44
il

# BB CBF SUMFA% S IEZE UM "test. cbf”
m.readCbf ('test.cbf')

Model.readBin()

%

readBin(filename)
ik
Fie i COPT kil Se s = e s e i S B A e v

S
filename
FFEEUOCIE4
il

# I8 COPT — 34| LA LB U "test. bin”

m.readBin('test.bin')

Model.readSol()

%
readSol (filename)
fifiid
e AR TGO R A

AR A EPUNT, WS (R SR BB AR — LR A6 . SCHF P AR
ERPETAEERE (BOAMER 0), FHRATRMPUERE T2, WRARG—
WHE R

W
i

filename

FEEOC A o

L

Bl

660 %+—%F Python API 2EFHi}



HECRERE R P FH, BRA 5.0.5

# AR B AR SR R A "testmip. sol”
m.readSol('testmip.sol')
# 4 B AE R SR RGBS "testmip. tat”
m.readSol('testmip.txt')

Model.readBasis()

%
readBasis(filename)

ik
g NE B SCA AR X HOAE B P2 M 29 R A FOIR S BB rpr (S ) T et I R A
A,

filename
FRFEEIUCC44
il

# 1% BB SRS R B "testmip. bas”
m.readBasis('testmip.bas')
# 14 PRE AR A R B "testmip. tot”

m.readBasis('testmip.txt')

Model.readMst()

%
readMst (filename)
filiik
Eig i EOI o R LR W eI ey 5 IR

W AU, WS (LR B RO R R R AR — LRGSO P AR
EBUERTA S EIRE, AR PR E T 20, MR H)G— R AEER(E.

B
filename
FFEEBOC T4
Bl

# 15 P A6 R SO S L B "testmip. mst "
m.readMst('testmip.mst')

(FIgkse)
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# 4% A R S A B "testmip. tat
m.readMst ('testmip.txt')

Model.readParam()

T %

readParam(filename)
filiik
B MSHO R GEBU A S R R
WA ARECS B BUERE T 20, MR s — IR A E R .

B
filename
FFEEBOC T4 -
Bl

# Y B A B S GE B "testmip. par”
m.readParam('testmip.par')
# % BB HOUHE AEBUOC "testmip. tat”

m.readParam('testmip.txt')

Model.write()

%
write(filename)
fifiid
R SO JE 2844 I SRR I 5 Hh B REAE -

H ISR MPS MU (408 mps '), LP A% AR (JF40h . 1p ).
CBF MBS (408 . cbf! ). COPT ZibflksASCF (JF48h ' bin'),
B Jagh ' vas') o SR (G408 ' .sol') . WIGMESCIE (J2h
tomst') FISHO (RN " par').

S
filename
T SO
Zn |
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Wi MPS A AR S
.write('test.mps')
W LP A AR U
.write('test.1lp')

frd COPT — 3l A B S
.write('test.bin')
2R S
.write('testlp.bas')
iy 45 R XM
.write('testmip.sol')
i A 46 AR SO
.write('testmip.mst')
# BRI

m.write('test.par')

%E’%E%

E%E%B%E

Model.writeMps()

%
writeMps (filename)

]

i;E

eI A 1 2 MPS A% SRR SR

W
R

filename
Fif th MPS A& S 4
il

# Wl MPS AR S "test.mps”
m.writeMps('test.mps')

Model.writeMpsStr()

T

writeMpsStr()
filiik

R FIAL LA MPS % U B AR 5.
il

# YA EA DL MPS B Rt BT R buff P EHEE A
buff = m.writeMpsStr()
print (buff.getData())
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Model.writeLp()

T %

writeLp(filename)
filiid
RF 2 HP LR 1 2 LP MU S

S
filename
et LP A US4
Bl

# Al LP 5 RAEA U "test. 1p”
m.writeLp('test.1lp')

Model.writeCbf()

%
writeCbf (filename)

]

i;{;

F Y iR 3] CBF A% sURER S

W
e

filename
Fifth CBF 8RB S0 444 .
2N

# M CBF A XA U "test. cbf"”
m.writeCbf('test.cbf')

Model.writeBin()

%

writeBin(filename)

]

I;t;

F Y BT 1 F) COPT IR BRI S v

W
e

filename

it COPT ks A4
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Bl

# firt COPT |45 VR A X ff "test. bin”

m.writeBin('test.bin')

Model.writeIIS()

T %

writeIIS(filename)

=2
5

YA/ NP AR E A TIS AR UBEA SR

S
filename
fopfa it IS AR URIR R4
il

# i IIS % AR X fF "test. 198"

m.writeIIS('test.iis')

Model.writeRelax()

i

writeRelax(filename)

=
[

SFFTA AL SRR H 5] Relax K508 S .

Sk
filename
it Relax A% UBIR R4
il

# Wl Relaz #-RAEA X "test.relaz”

m.writeRelax('test.relax')

Model.writeSol()

%

writeSol (filename)

filiid
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R 45 Rt BN ERSCEH

S
filename
Tr AR SR
Zn |

# W 4 E U "test.sol"

m.writeSol('test.sol')

Model.writePoolSol()

%

writePoolSol(isol, filename)
filiik

R E R TP AR S B SR

W
Em

isol
R R RS

filename
Rt th 45 S0 44
il

# A PR 1 AR SR S "poolsol_1.s0l"
m.writePoolSol(1l, 'poolsol_1.sol')

Model.writeBasis()

%

writeBasis(filename)

]

i;{;

RF LA AL B2 P AP i ) B AR S

W
e

filename
ot th B AR SO 44
il
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# M B U "testlp. bas”

m.writeBasis('testlp.bas')

Model.writeMst()

%
writeMst (filename)

il

I;E

X BRI, it 24 e i BB B R AR ST E rh . A o RO, W
B PR A R — A UG R

filename
Rt W R RS 44
ZN ]

# AR U "testmip. mst "

m.writeMst('testmip.mst')

Model.writeParam/()

T

writeParam(filename)
filid

i S BOASEUEAMIR R SEE S HC P
B

filename

it S RO

Bl

# Wy 5B U "testmip. par”

m.writeParam('testmip.par')

Model.setLogFile()

T %
setLogFile(logfile)

filiik
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BCEOR AR H G

W
i

logfile
H &3
Bl

# WE A LA "copt. Log”
m.setLogFile('copt.log')

Model.setLogCallback()

%

setLogCallback (logch)
il

VSR AR H 5 10 bR AR

W
Em

logcb
SR A H G I R
ZN /|

# EHLEEZEA Python EEL 'logebfun’
m.setLogCallback(logcbfun)

Model.solve()

%
solve()
i3k
SRARIAREL.
e

# KA AHER

m.solve()

Model.solveLP()

i

solvelLP ()
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filiik
RGN, 2 SRR, W 4 VR e LS B2 S A o
< pil

# T 5 AR A2 A
m.solveLP()

Model.computelIS()

%

computeIIS()
filiik

AT TIS.
ZN ]

# HERTIRA Y 118

m. computeIIS()

Model.feasRelax()

%

feasRelax(vars, lbpen, ubpen, constrs, rhspen, uppen=None)
filiik

R AT AT W AT RA T .

1lbpen
AR AR T #5708 None, WZ/RANHATH T 5t #5 AE5T1 A 14 COPT.
INFINITY, DZRIRAAAGIAHN B2 & T3,

ubpen
A ARSI . #5708 None, WIIZERANAATM F A #4550 H 74 COPT.
INFINITY, DUZFIRAPATAH R 728 & B

constrs
FEFATIZ A

rhspen
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ZIRH DA T #70 None, WIZIRAMSIAR A #IESH T4
COPT. INFINITY, WISR/RAHATAH AR
uppen

A ARAAERGA LR, MR EF G T #78 None, MIAETT
T-H1 rhspen J§5E; A EN A T4 COPT.INFINITY, JZ&/RAHASATRY
YR R

2N

LE

# VSR T AT B AT AL B

m.feasRelax(vars, lbpen, ubpen, constrs, rhspen)

Model.feasRelaxS()

i

feasRelaxS(vrelax, crelax)

=
=

TR AATBRR R AT AT AR b o

W
i

vrelax
e TR AR
crelax
SE TR
Zni|

# SR TR T A

m.feasRelaxS(True, True)

Model.interrupt()

T %

interrupt ()
filiik

HBT Y IR AR B
il

# TS R KA A

m.interrupt ()
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Model.remove()

T %

remove (args)
filiid
ML RS AR Bl 4

FREBAT R, WIBH args WHUE N Var & W5, Vardrray 3 X5, F1F. 7l
Stupledict % X5 HHREAHR, MSEL args ATHYH N Constraint 5 X5,
ConstrArray & X145, FF. FHI tupledict 2 X5 ; FfE SOS 443, N4
args WHUE N SOS £ X4, SOSArray % X5, HFk. FHialtupledict & XF4;
AR IR, WBH args WA Cone % X%, Conedrray % W% 7
. FHS tupledict % W5 FRBE RGN, MSHL args \TBYH N QConstraint
£ N4, QConstrArray % %4, HFE. FHB tupledict 3 J8; HEBEEELR,
WZ%L args A PUE N PsdConstraint 3% Xf4, PsdConstrArray % X4, 3. F
sl tupledict & XF52; #F5FR Indicator ZY3, NS4 args WIHUE N GenConstr
£ WE. GenConstrArray & X5 HF., FHB tupledict & .

S
args
TR IR R 2R
Bl

# HHAMYE conz
m.remove (conx)
# HHETE zf oy

m.remove([x, y])

Model.reset All()

i

resetAl1()

filiid

R £ R AR BRI AR (R S

Zni|

# ERHAFNERGE BB ERE R
m.resetAll()

Model.reset()

P
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reset ()
filiik

AR R AE R
Bl

*EERAFHERGE

m.reset ()

Model.clear()

T %

clear()
fliid

ERy st L b pa
< pil

# EEBEFHRE

m.clear()

Model.clone()

fiH %

clone()

BB UL, IR IT—A>Model & X4,
Ny |

# ) 2R BRI

mcopy = m.clone()

11.2.4 Var R

AT R PO AE R F R, Var KEEME TIRA var . LB By . BB SR E B LS &
oy MTRHMEEA, KINFTX.

BEAh, BRI PAESE Var . x 5SS AYIE, @il Var. vtype {48 H LA, Vunmemmﬁgm
LFR, it Var.rc PJi ikl 25 E 1 Reduced cost {f, it Var.basis Uj[li] AENERSER,
PASGH I Var . index 5128 S 7E R BEFE A N AR,

WTASRERA XA, PASEEIRAAAPR, H P DUl IEA "Var . LB = 0.0" (1 I EAH
SRS
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Var KA HOR IS AL RN BAER BB, SRt T AR AT

Var.getType()

%

getType O
filiik

AR BRI,
il

= Ll S 3
# R }L( TE v I j( jﬂi

vtype = v.getType()

Var.getName()

i %
getName ()
filiid
G S A

il

# BT E v AT

varname = v.getName()

Var.getBasis()
%
getBasis ()
filiid
P A EDRAS .
il

# RAEE v WERS

varbasis = v.getBasis()

Var.getLowerIIS()

%

getLowerIIS()
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filiik
PRI 7 A7) 1IS RES
il

#RBLE v TARE IIS KA
lowerIIS = v.getLowerIIS()

Var.getUpperlIS()

T

getUpperIIS()
filiid

AR ER B F TIS RS
il

# RBLE v LARE IS RE
upperIIS = v.getUpperIIS()

Var.getIdx()

i

getIdx ()
ik

ARIUAE B R B AR T AR
ZN ]

# HKREE v T H

vindex = v.getIdx()

Var.setType()

%

setType (newtype)

=
I%

WEA BRI,

W
i

newtype

RFAA. ATIRMEPEIL T ¥ %
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Bl

# RETE v A

v.setType (COPT.BINARY)

Var.setName()

T %

setName (newname)
ik

WEA R TR.
S

newname

AR A PR

il

Ny e B Ll A Lh
# HETE v AR

v.setName('v')

Var.getInfo()

%

getInfo(infoname)

RPUE R E R, BR— AL
Sh

infoname

TR R4 . PTHUETERL S & T4

ZN ]

# KBLE ¢ TR
1b = x.getInfo(COPT.Info.LB)

Var.setInfo()

%

setInfo(infoname, newval)

filiid
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A B ERT RN AR

W
i

infoname
FPRCEE B4 . TBETEILE & W),
newval
FFBCE B B
il

SL B R B bh OB
#RETE ¢ TR

x.setInfo(COPT.Info.LB, 1.0)

Var.remove()

T %

remove ()
filiik

MERZR v 24 A
ZNi|

# MpLE

x.remove ()

11.2.5 VarArray R

NITE PR 4L Var & MRIATEAE, HECRMEERN Python 3 AT T VarArray 28, $2fit TPAT
T

VarArray()

%
VarArray (vars=None)
ik
BE—A VarArray % X% .

PiBEL vars i None, MGHE—ANa3i VarArray £ S5, B WPASEL vars W15
AT BB VarArray 25 $F4.

W
B

vars
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FrEImAS . kS, BUASH None. WHUEN Var & X4, VarArray
£ W, PFE. FE tupledict & N5 .

il

# B —NZ=H Vardrray £ X4
vararr = VarArray()
# Gl — A Vorarray %34, HFEATE o By WL

vararr = VarArray([x, y]l)

VarArray.pushBack()
%
pushBack (var)
filiik
WA B ZA Var 2 X5,
Sh
var
PRI B, WBUAN Var % XHR. Vardrray % ¥R, 5%, F
B tupledict & X5,
Bl

# AmELE ¢ F vararr F
vararr . pushBack(x)

# AL E z f1 y F vararr ¥

vararr.pushBack([x, yl)

VarArray.getVar()

%

getVar (idx)
fiti ik

MRYEAS AR VarArray & XEE PR N ARIRBUH R AS &, AR l—A> Var & X4,
Sh

idx

AERAE VarArray & MEPE IR BLIGH 0.

il

# RE vararr BTAA 1 WEE

var = vararr.getVar(1)
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VarArray.getAll()
b %
gethAll()
filiid
I VarArray & MRPWRYETALE, RE—DIFRTR.
il

# KRB vararr LA
varall = vararr.getAll()

VarArray.getSize()
LR
getSize ()
filiik
B VarArray & MEHITRI L.
il
# HKB vararr $LEHAE

arrsize = vararr.getSize()

11.2.6 PsdVar %

\

PsdVar JER2ZHCR M aRF 2 2 BRI BRI RS, $20E T AT IR ITI4:

PsdVar.getName()

%

getName ()
filiik

I E AR T
il

# KL ETE v WEF

varname = v.getName ()
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PsdVar.getIdx()
b %
getIdx (O
filiid
ARHCE E 28 AR P T AR

Bl

#RPFELE v WTAT
vindex = v.getIdx()

PsdVar.getDim()

LR

getDim()
filiid

R E AL R YERE .
il

#RPFETE v WHEE

vdim = v.getDim()

PsdVar.getLen()

%

getLen()
filiik

BRI E AL BT R R B
il

# KBFETE v BFREHKE

vlen = v.getLen()

PsdVar.setName()

TP

setName (newname)

ik
BB AR AR o
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S5
newname
A R ATR
A0l

#REFELE v WA

v.setName('v')

PsdVar.getInfo()

T %

getInfo(infoname)

=
[

ARHCEE AR ER B EH, R,

S
infoname
FERUE B . WTHUETERLE & R0
Bl

# RBMFELE o WA

sol = x.getInfo(COPT.Info.Value)

PsdVar.remove()
5%
remove ()
filiik
MBEZL v i e 24 2 AL
ZN |

# HBEEEE

x.remove ()

11.2.7 PsdVarArray R

NITER R —d PsdVar & SRIFTEANE, ZECKES Python #1117 PsdVarArray 28, ${it
T ARGk
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PsdVarArray()

T %

PsdVarArray (vars=None)
filiid
B 7@E—APsdVarArray % X5,

#Z 4 vars 2 None, NWRIE—AZSH) PsdVarArray J X5, BMPASEL vars 4]
AACHTBIEERY Psd VarArray 5 MR

Shi
vars
BRI @ 4s 5. nkesiE, BN None, WHUE N PsdVar % X154, Ps-
dVarArray %& Xge. 1R, FHBupledict & XR.
ZN |

# G| E— /N2 H PsdVardrray KXt %
vararr = PsdVarArray()
# QB —A PsdVardrray X34 %, HEHA¥ELE o f1 y WL

vararr = PsdVarArray([x, y])

PsdVarArray.pushBack()

T %

pushBack (var)

=
5

INIEAA L ZAPsd Var % 4.

S h
var
RIS R, WU PsdVar % 3% PsdVardrry % 3%, A1,
FHLE tupledict 3 X4,
il

# An¥ 2L E z 2| vararr §
vararr . pushBack(x)

#AMELEEE o B y 3 vararr F
vararr.pushBack([x, yl)

PsdVarArray.getPsdVar()

T
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getPsdVar (idx)

TR 2 e A8 S AE Psd VarArray 5 X4 i R AR SREUM B 1) 2F g 242 &, 1R o] —
ANPsdVar £ 4.,

S
idx
A RAE Psd VarArray 5 SRR &N 0.
Bl

# HI vararr BTARA 1 WEEZE

var = vararr.getPsdVar(1)

PsdVarArray.getSize()

%

getSize ()
filiik

PRI PsdVarArray & R ITCRIINEL
il

# B vararr #EEEEHIK

arrsize = vararr.getSize()

11.2.8 SymMatrix 3%

SymMatrix J&i 2 MU AR PR A AR 345 T AR IR T ¥k

SymMatrix.getIdx()
b %
getIdx()
filiid
AR FRA AR AR A
il

# KBS AEE mat BT A7
matidx = mat.getIdx()
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SymMatrix.getDim()

b %

getDim()
filiid

AR FRA A A ZE
il

# KBS mat B4
matdim = mat.getDim()

11.2.9 SymMatrixArray R

N7 B PR —d SymMatriz % WRIFTEAE, HEOKMER Python 2 13T SymMatrixArray 3¢,
Fefit T LAN A TIA

SymMatrixArray()

it
SymMatrixArray (mats=None)
filiik
BE—ASymMatrizArray % I,

28 mats o None, NIE#E— S SymMatrizArray 2 X4, HNPASE mats
VIR QIR SymMatrizArray & X4,

S ht
mats
BRI FRAERE . kS, BAK None. WHUE N SymMatriz & X5,
SymMatrizArray & X5, P, FHupledict £ X4,
ZN /|

# QE /)= SymMatrizArray %Xt %
matarr = SymMatrixArray()
# G|E—/ SymMatrizArray KXt %, HERNHIEE mate F1 maty FiEIL

matarr = SymMatrixArray([matx, maty])

SymMatrixArray.pushBack()

i

pushBack (mat)
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il

i;E

WSIEEANEE ZAS SymMatriz 3 %14,

W
e

mat
R IRERALRE . FTHUE A Sy Matric % R4, SymMatrivArroy % F4:,
HFE. FHEL tupledict £ X4,

Bl

# RN EE matz | matarr #
matarr.pushBack (matx)
# BN HENE matz 1 maty B| matarr §

matarr.pushBack([matx, maty])

SymMatrixArray.getMatrix()

Tl %

getMatrix (idx)

ik
FRPEXIFR AL SymMatrizArray 2 X5 H )R AR RBUH B X AR A RS, 3R [B]—
ASSymMatriz % X5 .

S
idx
XFRREEAE SymMatrizArray & SRR TAR. &I 0.
il

# R matarr FTARH 1 WA

mat = matarr.getMatrix(1)

SymMatrixArray.getSize()

fii %

getSize ()
itk

KELSymMatrizArray % X5 ITE N
il

# KA matarr XA I A5

arrsize = matarr.getSize()
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11.2.10 Constraint &
R T R P UTR ZRA R ef5 B, Constraint JE4R{L T JE AN Constraint . LB W ifjH) 7. HAEISCREY
FEIEILE & . MTRAMEES, KAINETX.

IAh, A DAL Constraint.name PR A AFR, il Constraint.pi ij )L i AL &t
WIEE, i#id Constraint.basis JfHARMEIRSEE., PAMKIEL Constraint.index 1Jj1 £ HRAEFR
BOEFER IR AR

XTS5 5 BRI 45, F P38 AT DA A0 "Constraint . 1b = 100 f 73X B BLHIAY
o B

Constraint JEZZHORMGLNEL AR IR ERE, SRt T PAT AT

Constraint.getName()

%
getName ()
AL R AR
il

# R YR con HBHF

conname = con.getName()

Constraint.getBasis()

fii %
getBasis ()
filiik
BRI R ELRTS
i hil

# RMEMA R con HERS

conbasis = con.getBasis()

Constraint.getLowerIIS()

P

getLowerIIS()
AR Y 1IS R
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Bl

# REAHE con FHREM IIS WA
lowerIIS = con.getLowerIIS()

Constraint.getUpperIIS()
b %
getUpperIIS()
ik
IR _E A TIS ARES.
2N

# KB E con FUMREH IIS KA
upperIIS = con.getUpperIIS()

Constraint.getIdx()

P

getIdx()

RN L AAE R RO R A8

2N

# FBMEMA R con 1 TIT

conidx = con.getIdx()

Constraint.setName()

P

setName (newname)

=
5

BCE L IEL R AR

S
newname
LIRAH AR
- pil
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# RELEMEAR con My A

con.setName('con')

Constraint.getInfo()

T

getInfo(infoname)

=2
I%

RBGREMEEME, &E—EE

N
i

infoname

TR B4 . PTHUETEILE & 3R
Bl

# KB LYK con TR
conlb = con.getInfo(COPT.Info.LB)

Constraint.setInfo()

T %

setInfo(infoname, newval)

=2
5

BEEGHTRIS BME A 1 BAIELR.

S
infoname
BN THUETERE & 0
newval
PR BB E B
2N

# HEEXBEANE con TR

con.setInfo(COPT.Info.LB, 1.0)

Constraint.remove()

%

remove ()
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filiik
AR F 5 244 T LR 2
ZNi|

# MBpEMEL K cona

conx.remove ()

11.2.11 ConstrArray

HITER P —4 Constraint 3¢ RRIATHENE, BZEOKMEE Python 11T 7 ConstrArray 3¢, £
T A MG ik

ConstrArray()

%

ConstrArray (constrs=None)
filiid

B 7@ —A~ ConstrArray 3 W4,

5% constrs N Nome, NEIZE—A2H) ConstrArray 3 %4, HNPASEL
constrs IR A ConstrArray & X4,

SH
constrs
FRRIMEPELR . WikS &, BUIAN None. TTHUE N Constraint J XF4.
ConstrArray % %5, HFE. FHLE tupledict % FFT5.
il

# QB —/)NZ=W Constrdrray KXt H
conarr = ConstrArray()
# Q| E— ConstrArray %Kit %, HFEMLEL R conz 1 cony i

conarr = ConstrArray([conx, conyl)

ConstrArray.pushBack()

i

pushBack (constr)

]

i;f;

WSHEEASEE ZAS Constraint % X4,

W
i

constr
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BHISIMEME AR . AJBEYE N Constraint % X4, ConstrArray % St4. %

. FHMB tupledict % S5

il

# AMEMLHE r B conarr H
conarr . pushBack(r)
# RIMEZENE ro F1 r1 3| conarr ¥

conarr.pushBack([r0, ri])

ConstrArray.getConstr()

LR
getConstr (idx)

]

i;f;

MR Lk YR ConstrArray & XA I ARIRBUH BL A R AL L3, R o] —

™ Constraint % X4,

W

=X
L:: N

idx

LMELRTE ConstrArray & X FhR. EI5HR 0.

Bl

# FREL conarr HTARA 1 WARMEAE

con = conarr.getConstr(1)

ConstrArray.getAll()

s
gethAl1()

filiik

B ConstrArray & JFRHRETAMELAR, R E—FIRI G

ZNi|

# KB conarr Wy eI &M 4K

cons = conarr.getAll()

ConstrArray.getSize()

%

getSize()
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ik
B ConstrArray & JZHPILREINEL.
il

# KB conarr &ML KA

arrsize = conarr.getSize()

11.2.12 ConstrBuilder 3}

ConstrBuilder SR AZHORMEAS TR LM LR A R IR, R8T A sl 73k

ConstrBuilder()

TS

ConstrBuilder ()
ik

BIEE—231 ConstrBuilder % %4 .
il

# AR R R RS

constrbuilder = ConstrBuilder()

ConstrBuilder.setBuilder()

fii %
setBuilder (expr, sense)
itk
B L2 AL R I Rk R 2 R A

W
i

expr
HE k. AR Var £ R Linkpr £ %4,
sense
KA WUETEIL Y R R A
il

PREREHRHRBORARA: o +y - 1, HRADAST
constrbuilder.setBuilder(x + y - 1, COPT.EQUAL)
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ConstrBuilder.getExpr()

b %

getExpr O
filiid

RN AR A G
il

#EIRAM A RHEBHRAR

linexpr = constrbuilder.getExpr()

ConstrBuilder.getSense()

LR

getSense ()
filiid

AR R AR R I LRI
il

F LT ECEE LT E L

consense = constrbuilder.getSense()

11.2.13 ConstrBuilderArray 3%

R B FIt—4H ConstrBuilder % XA THAE , 280K ER) Python #1411 7 ConstrBuilderAr-
ray 28, $MET AR A

ConstrBuilderArray()

%

ConstrBuilderArray(constrbuilders=None)
filiid

B iE— ConstrBuilderArray % %4,

28 constrbuilders °4 None, NG ZE—A2SH) ConstrBuilderArray & X5, 15
MIPAZ%L constrbuilders #EIL IR ConstrBuilderArray % X142,

constrbuilders

FRIN IR AR R . WES &, BRUAH None. WIHUH N ConstrBuilder
£ W4, ConstrBuilderArray % X5, 3. FHLsktupledict 2 X145,
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Bl

# RBlE—/RH ConstrBuilderdrray %%t %
conbuilderarr = ConstrBuilderArray()
# QE —> ConstrBuilderdrray KX %, HEMAMEEX L condbuilders 1 condbuildery 4

conbuilderarr = ConstrBuilderArray([conbuilderx, conbuildery])

ConstrBuilder Array.pushBack()

LS

pushBack (constrbuilder)
fili ik

IINEAANEL LA ConstrBuilder % X5,
%

Er

constrbuilder

FRIR ML RS . FTIR(E N ConstrBuilder % %%, ConstrBuilder-
Array % X5, 532, FHE tupledict £ X142,

Zn |

# ORI M A R EE conbuilders 3| conbuilderarr H
conbuilderarr.pushBack(conbuilderx)
#ARME WY ENELE conbuilders 1 conbuildery %| condbuilderarr ¥

conbuilderarr.pushBack([conbuilderx, conbuilderyl])

ConstrBuilderArray.getBuilder()

%
getBuilder (idx)
filiid
MR AL A RARAE ConstrBuilderArray 3¢ X5 H BT ARSRIBUR B F i g 3F
£
Sh
idx
LA HARAE ConstrBuilderArray & XPRAHTHR. &N 0.
il

# B conbuilderarr ¥ TAA 1 WHHER

conbuilder = conbuilderarr.getBuilder (1)
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ConstrBuilderArray.getSize()

%
getSize ()
fili ik
PE ConstrBuilderArray % ST ICE M.

Bl

# KB conbuilderarr WAYHE EH N

arrsize = conbuilderarr.getSize()

11.2.14 QConstraint &
T I PU5A ZIR AR R AE R, QConstraint 28R4 /AN QConstraint. Slack W5,
H iSRG BRI 2 3. M TEMEER, KNS X.

AN, IAETPAIE T QConstraint .name 1511 “IRARMKIZ PR, 1T QConstraint.index Jji] IR A HRAE
PR ) R R

X F TIRAPR B AU AR A AR, e DA AN "QConstraint.vhs = -100 HYJ7 s EA
VADEEHSNIe

QConstraint SR AZKCRAFAS IR ARAAN ERAEA B, R4 T DU ik

QConstraint.getName()

%

getName ()
filiik

BRI IR A TR
il

# RIMZKAK qeon Hy 4 HK

qconname = qgcon.getName ()

QConstraint.getRhs()

%

getRhs ()
filiik

ARHC IR LA A A i 200
il
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e — V) . Ll ) L
# REBL WA E qcon W HEIETR

qconrhs = qcon.getRhs()

QConstraint.getSense()

P

getSense ()
filiik

R T IRARI LRI,
il

# HEZRAK geon HAKAD

qgconsense = qcon.getSense()

QConstraint.getIdx()

getIdx()
ik

I IR AR TR
ZN ]

# KB ZKE R geon B TAT
qconidx = qcon.getIdx()

QConstraint.setName()

i

setName (newname)

=

BCE KRR AR

S
newname
TIRATRIH AR
Zni|

# REZRAR qeon HAAF

qcon.setName('qgcon')
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QConstraint.setRhs()

T %

setRhs(rhs)

BCE IR AR A i

W
i

rhs
IR A i .
il

#WE WA KE qcon WHEIMET A 0.0

qcon.setRhs(0.0)

QConstraint.setSense()

%

setSense(sense)
ik
BEE IR AR ET,

W
B

sense
TIRAHRAF LRI,
il

ys

# B ZRH R qeon MHRRA K NTET
qcon.setSense (COPT.LESS_EQUAL)

QConstraint.getInfo()

%

getInfo(infoname)
fili ik

PR E R, R — .
Sh

infoname

FRIREUE B4 . PTHUATEILE & #4.

il
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# R ZKA R qeon B9 ATEE
qconlb = gcon.getInfo(COPT.Info.Slack)

QConstraint.setInfo()

T

setInfo(infoname, newval)

=2
I;;

BRI BEAFEE KA

N
Em

infoname
FFRCEFEEA . TBUEEIE & 5.
newval
FFBCEBT (R EH.
il

# B ZRHR geon BT R
qcon.setInfo(COPT.Info.LB, 1.0)

Constraint.remove()

%

remove ()
filid

MBEZR F 5 24 i R
2N

# MBIk 4% geonz

qconx.remove ()

11.2.15 QConstrArray 3

NTTER R —41QConstraint & MRIATIRME, ZUCKMEESI Python #1117 QConstrArray 3,

PP T AR A T
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QConstrArray()

T %

QConstrArray(qconstrs=None)
filiid
BE—AQConstrArray % ITH.

#Z U qconstrs Jy None, WIBIH—P= QConstrArray & X, HMWPASEL

qconstrs FIAHT BRI QConstrArray & XT4.

St
qconstrs
PRI IR . TS &, BRAH None. WHUE K QConstraint % X5,
QConstrArray % X, $IF. FH tupledict & IR,
il

# QE /)W @Constrdrray KXt £
qconarr = QConstrArray()
# Rl E—/ QConstrAdrray kXt %, HEH KA K qconz F1 gcony HIEA

qconarr = QConstrArray([qconx, qconyl)

QConstrArray.pushBack()

T %

pushBack (constr)

=
5

WA A QConstraint % X5,

S
constr
RN IRAH . ATHUE A QConstraint % 5%, QConstrArray % 4.
Y32, FHLE tupledict % X4 .
Bl

# A k%K qr B| gconarr ¥
qgconarr . pushBack (qr)

# B KK qro F1 gr1 5| geonarr
qconarr . pushBack([qr0, qril)

QConstrArray.getQConstr()

T
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getQConstr(idx)

MR IR A WAL QConstrArray 5 WG HY R FR gk BUM B 19 IR 95, 3R [m] —
A~QConstraint £ N4,

Bk
idx
LA QConstrArray % MEIHHFER. K 0.
e

# KB qeonarr FTRARA 1 HZRAK

qcon = qconarr.getQConstr(1)

QConstrArray.getSize()

fi %

getSize ()
fifiid

HKELQConstrArray % X ITCENEL
Zy1|

# AL qeonarr 4K By M

garrsize = qconarr.getSize()

11.2.16 QConstrBuilder 2%

QConstrBuilder J&@AZHOR g AU IR AW OB R, SR Bt T RA R A

QConstrBuilder()

%

QConstrBuilder ()
fitiik

A EE—ANZ3 Q ConstrBuilder % 4,
ZR |

# R — N R 2R G R A 2

qconstrbuilder = QConstrBuilder()
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QConstrBuilder.setBuilder()

T %

setBuilder (expr, sense, rhs)

=2
5

BCE IR FA SR AR

W
i

expr

R EFRIEA, WEBYE N Var £ 4. LinEzpr £ %R QuadExpr £ X}
%

sense
TIRAPRIA, AHUETEIL Y R .
rhs
TR I

2N

#REZRARMAEBNRERA: ¢ +y, ARRBANTHET, AmIA 1.0
qconstrbuilder.setBuilder(x + y, COPT.LESS_EQUAL, 1.0)

QConstrBuilder.getQuadExpr()

i

getQuadExpr ()
ik

IRIL IR ARG AR R b
ZN |

# REC R A R B e Rk X
quadexpr = constrbuilder.getQuadExpr ()

QConstrBuilder.getSense()

%

getSense ()
filiik

R IR A HA AT R I LRI
il
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# KRB R A R R AW A R R A

qconsense = qconstrbuilder.getSense()

11.2.17 QConstrBuilderArray 3%

Ry R k2 Q ConstrBuilder % X MATHAE , 2 ECR A1 Python #1111 T QConstrBuilder-
Array 25, $RUET AR BT YE:

QConstrBuilderArray()

P
QConstrBuilderArray(qconstrbuilders=None)
filiid
B 7@ —A~ QConstrBuilderArray & %4,

#2481 qconstrbuilders 4 None, WIEIE-—23) Q ConstrBuilderArray %& X4,
BMPAZEL gconstrbuilders FITALE BN Q ConstrBuilderArray & FF4 .

S
qconstrbuilders
TR IR LAy e o M2, BRI None. RIHUE Q ConstrBuilder
X MR, QConstrBuilderArray % M5, FF. FHLstupledict & IR,
Bl

# RlE— /W QConstrBuilderdrray %%t £
qconbuilderarr = QConstrBuilderArray()
# G|# —/ QConstrBuilderdArray XXt %, HEAMBERNE qeondbuilderz F1 gconbuildery AL

qconbuilderarr = QConstrBuilderArray([qconbuilderx, qconbuildery])

QConstrBuilder Array.pushBack()

T

pushBack (qconstrbuilder)
ik
WINEAAS B Z A Q ConstrBuilder % X4,

b

%

qconstrbuilder

BRI WA R A @25, v BUE N QConstrBuilder % %14, QConstr-
BuilderArray 3 Y%, 7). FHIG tupledict £ X5,

Bl
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# O RN KA ELR qconbuilderz Z| gconbuilderarr ¥
qconbuilderarr.pushBack(qconbuilderx)

# ORI RN RS gqconbuilderz F1 gqconbuildery %| gconbuilderarr
qgconbuilderarr.pushBack([qconbuilderx, gconbuildery])

QConstrBuilderArray.getBuilder()

P
getBuilder (idx)
filiik

AR IR AR A AR AE Q ConstrBuilderArray 36 XFG AR T ARZRIBUR . (1 4 4%
PIE 8

W
i

idx
TRGRAFEARAE Q ConstrBuilder Array & ST TR, &LIGH 0.
7N

# B qeonbuilderarr # AN 1 WHHE
qconbuilder = gconbuilderarr.getBuilder (1)

QConstrBuilderArray.getSize()

fil %

getSize()
fifiid

L QConstrBuilderArray % W4 h TTZE I
il

# B gconbuilderarr WAZEEHE

garrsize = qconbuilderarr.getSize()

11.2.18 PsdConstraint &
PsdConstraint ZJ&EAZHOR MR E LRI R ERAER B4, 3RUET U R LR ¥

PsdConstraint.getName()

T %

getName ()
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filiik
R E LRI AR
< pil

# KRBT YR con Hy B

conname = con.getName()

PsdConstraint.getIdx()

T

getIdx()
filiid

BRI E LRI A AR
il

# HKECEEAR con B TAT

conidx = con.getIdx()

PsdConstraint.setName()

%

setName (newname)
ik
BEE A E IR ZFR o

B
newnane
LRI TR
)

#AREXTEHNE con W4T

con.setName('con')

PsdConstraint.getInfo()

%
getInfo(infoname)
fifiik
PRI ERE B, R —HEE.
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S
infoname
BB . TR G 0 255
Bl

# RALKHK con WTR
conlb = con.getInfo(COPT.Info.LB)

PsdConstraint.setInfo()

T %

setInfo(infoname, newval)

=2
5

WE B AR E e 2R

W
i

infoname
FFRCEEEA . TBUEEILE & W),
newval
FFBCE R B
il

# REFEHR con TR

con.setInfo(COPT.Info.LB, 1.0)

PsdConstraint.remove()

%

remove ()
il

AL 55 24 i 2
Bl

# Ml FE 4R conz

conx.remove ()
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11.2.19 PsdConstrArray 2k

ST %t —2H PsdConstraint & XTR$EFTEAE, HECKRMLZEH Python #1011 T PsdConstrArray
%, AT AT AT

PsdConstrArray()

i
PsdConstrArray(constrs=None)
ik
B 7@ —APsdConstrArray 3 X4,

5% constrs "N None, MEIE—A2SHIPsdConstrArray & YT, 15 WPASEL
constrs UGB PsdConstrArray % X142,

Sh
constrs
RRS I E R nkeS i, BRIAH None. WIHUE N PsdConstraint % X
% . PsdConstrArray 3 W4, FF. Fiiaftupledict & X5,
ZN ]

# Q| E—/=H PsdConstrAdrray kX%
conarr = PsdConstrArray()
# Q|E — A PsdConstrdrray XX %, @ AFE AR conz F cony A

conarr = PsdConstrArray([conx, conyl])

PsdConstrArray.pushBack()

%

pushBack (constr)

=
=

WINBAANBE Z 4> PsdConstraint & %4,

Sh
constr
BB AR, vJBYE N PsdConstraint 3 %142, PsdConstrArray 3 %}
S . T pledict % HR.
il

# RmEELE r B conarr F

conarr .pushBack(r)

(FoaED)
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# RMEENE ro Fo r1 3| conarr ¥

conarr.pushBack([r0, r1])

PsdConstrArray.getPsdConstr()

T %

getPsdConstr (idx)

il

i;‘;

MR 2 E IR AE Psd ConstrArray 5 X5 B N ARSRIBUR Y 2 E 200, 3z [a]—
A~PsdConstraint 3 %4,

Bk
idx
N B AHRAE PsdConstrArray 3 X4 N R, &N 0.
il

# HB conarr BTHA 1 HERHK

con = conarr.getPsdConstr(1)

PsdConstrArray.getSize()

fi %

getSize ()
fifiid

HELPsdConstrArray % 35 HICERINEL.
Zo |

# KB conarr P EFHKHANE

arrsize = conarr.getSize()

11.2.20 PsdConstrBuilder 3%

PsdConstrBuilder 22 A2 0K i A HEA ML AN A A SR I B3, 4@ BE T PAR L5

PsdConstrBuilder()

i

PsdConstrBuilder ()
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BEE— M PsdConstrBuilder % W4,

2N

#UE— WL RARHEE

constrbuilder = PsdConstrBuilder()

PsdConstrBuilder.setBuilder()

P

setBuilder (expr, sense, rhs)
ik
BEE N A A @ as i kX RS BYATA i

W
Em

expr
i E AR WTBUYE N PsdVar 3 S48 PsdExpr % 4.
sense
PR, ATHUETEIL 29 R R ERAY
rhs
LI S
-l

#RBFEARMBERNRARAN: ¢ +y ==1, AREBAET
constrbuilder.setBuilder(x + y, COPT.EQUAL, 1)

PsdConstrBuilder.setRange()

%
setRange (expr, range)
filiik
BCE A A R g R R B T, B3N expr /NFET 0, HRTEET -

range.

\
i

expr

g Fk . WHUE N PsdVar % S8k PsdExpr % S5,

range

Range 53R 0, E7 .
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Bl

# REFRARMBRHRARA: o +y - 1, range HH{IA 1

constrbuilder.setRange(x + y - 1, 1)

PsdConstrBuilder.getPsdExpr()

fii %

getPsdExpr ()
ik

ARECE 8 LY R AT R R
hil

# ORI 4 RM R B W R R
psdexpr = constrbuilder.getPsdExpr ()

PsdConstrBuilder.getSense()

%

getSense ()
filiid

BRI TE LY R AR R R B LRI
il

# AR S AR 4R

consense = constrbuilder.getSense()

PsdConstrBuilder.getRange()

P

getRange ()
filiid

ARECEE 2R AR R 1Y range A7, RIZR ER A2 22,

2N

# R A RAE B H) range A3 T

rngval = constrbuilder.getRange ()
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11.2.21 PsdConstrBuilderArray 2%

R E I A8 PsdConstrBuilder % XFRIATHAE, HECRMELT Python #11#7t T PsdConstr-
BuilderArray 3¢, f@fft 7 DA R4

PsdConstrBuilderArray()

i
PsdConstrBuilderArray(builders=None)
fili ik
B 7@ —A~PsdConstrBuilderArray 3 %4,

24 builders S None, NGIE—A2SH) PsdConstrBuilderArray 3 X4, 50|
PAZEL builders ¥4 AN PsdConstrBuilderArray 2 X4,

St
builders
FEs I g AR dds. v S &, BRIA N None. 1 HUH
N PsdConstrBuilder 3% %}%. PsdConstrBuilderArray % %1%, %)
Z¢, i tupledict 2 X4,
2N

# @Ui%*‘ﬁ\ﬁiéﬁ PsdConstrBuilderArray EPp
conbuilderarr = PsdConstrBuilderArray()
# R —/) PsdConstrBuilderdrray X3t %, HFEHMEHENEZ conbuilderz Fo conbuildery #iE1L

conbuilderarr = PsdConstrBuilderArray([conbuilderx, conbuildery])

PsdConstrBuilder Array.pushBack()

%

pushBack (builder)
filiik

WINBAAN 8 Z A~ Psd ConstrBuilder % X4,
B

builder

I E AR g . A BYE N PsdConstrBuilder 3 X5, PsdConstr-
BuilderArray 3 Y%, 73, FHG tupledict & XF5 .

Bl
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# ORImEE L EMER conbuilders | conbuilderarr W
conbuilderarr.pushBack(conbuilderx)
# AR E N KL conbuilderz 1 conbuildery %| condbuilderarr ¥

conbuilderarr.pushBack([conbuilderx, conbuilderyl])

PsdConstrBuilderArray.getBuilder()

P
getBuilder (idx)
filiik

TR B AR AN ESAE Psd ConstrBuilder Array 3 S H B S ARG B B R e
5.

W
i

idx
2L IR M ERSAE Psd ConstrBuilder Array 3 X s, #1585 0.
ZN /|

# BB conbuilderarr T TARA 1 WHHEHE

conbuilder = conbuilderarr.getBuilder (1)

PsdConstrBuilder Array.getSize()

T
getSize()
ik
HHLPsdConstrBuilderArray % X8It Z AL

il

# FREL conbuilderarr P HIE MM

arrsize = conbuilderarr.getSize()

11.2.22 SOS 3%

SOS ZERIZHCK AR SOS LM K BRI RS, HAHRAL T DA b7 ik

SOS.getIdx()

T %

getIdx()
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filiik
ARHL SOS AHAER 1 R A5
ZNi|

# B SOS 4K sosz W AR

sosidx = sosx.getIdx()

SOS.remove()

%

remove ()
filiid

MBI 24 T SOS 231
< hil

# % S0S ¥1% sosz

sosx.remove ()

11.2.23 SOSArray K

NIT B —A1S08 5 MRIATHANE, BORMEAR Python #1117 SOSArray 3¢, 2L TPATF
IR RTTIA:

SOSArray()
P
SO0SArray (soss=None)
filiik
BIE—NSOSArray & X%,
“ZH soss Iy None, WIBIH AW SOSArray & MR, BMASEL soss Ktk
PRI SOSArray 5 X5
B
soss
RSN SOS 293, iS4, BRIAH None. W] HUE N SOS & X4, SOSAr-
ray £ Xt 3. FME tupledict £ TR,
Bl
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# R —/NETH) SOSArray Xt &
sosarr = SOSArray()
# QA E#—/ SOSArray W%, HEF SOS 4K sosz f1 sosy i

sosarr = SOSArray([sosx, sosyl)

SOSArray.pushBack()

P

pushBack(sos)
ik
WA A0S % XR.

W
i

SOsS

RSN SOS Ay, WHUERSOS % X5, SOSArray % S$4. FFkK. F
WLE tupledict & X4

Zni|

# Uin S0S #1K sosz F| sosarr W
sosarr . pushBack (sosx)
# Ajm SOS #93K sosz F1 sosy %| sosarr ¥

sosarr.pushBack([sosx, sosyl)

SOSArray.getSOS()

%

getS0S (idx)

.

&

it SOS LYWAESOSArray F XL HE FARRBHI ) SOS 443, & [H]—A~50S
ED O N

W
e

idx
SOS AYWRAESOSArray & XL MR &N 0,
il

# KRB sosarr W TAFAH 1 By SOS %13k
sos = sosarr.getS0S(1)
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SOSArray.getSize()
i %
getSize ()
filiik
RIS OS Array & XZHITTEIANEL.
Zo |

# kB sosarr ¥ SOS HFEMANH

arrsize = sosarr.getSize()

11.2.24 SOSBuilder 3}

SOSBuilder R ECK AR HHUH SOS LR Mg EE , S0t AN A T4

SOSBuilder()

i %

S0SBuilder )

B E—ANZ3[K SOSBuilder % X4,
il

# Q28— N2 W SOSBuilder X%
sosbuilder = SO0SBuilder ()

SOSBuilder.setBuilder()

%
setBuilder(sostype, vars, weights=None)
filiik
WESOSBuilder % XREFM, AL EFNLRALTE .
S
sostype
SOS LA, WHYATEILSOS 29 = KA .
vars
SOS ZyiyAE s, AIPUEN Vardrray & X4, FIR. FHstupledict %
xR
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weights

SOS 2Ry B A E . W REHUE, ERIAK None, WIHUE MFIF. F it
B tupledict 2 K4,

Bl

# RE SOS HRMEBWAR K S0S1, TEH = Fn y, RENNERAA 1 fn 2
sosbuilder.setBuilder (COPT.SOS_TYPE1, [x, yl, [1, 21)

SOSBuilder.getType()

%

getType )
iifiik

FRELSOSBuilder % XF41F) SOS 2L,
ZN ]

# FREL SOS Yy AR sosz W ER
sostype = sosbuilder.getType (sosx)

SOSBuilder.getVar()

%

getVar (idx)

it

i;f;

WRPALBAESOSBuilder & X GH N ARIRBUHIV A AE B, R [0 —A> Var 5 X5,

\
i

idx
AR EAESOSBuilder 2 X4 H W) N R, &GN 0.
ZN ]

# KB SOS Y RAEZE sosz BT A 1 HEE

sosvar = sosx.getVar(1)

SOSBuilder.getVars()

%

getVars ()
filiik
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RHUSOSBuilder 3 YR TAA R, &RE—A Vardrray & 4.
il

# HA SOS WRMHEE sose HH LR

sosvars = sosx.getVars()

SOSBuilder.getWeight ()

B
getWeight (idx)
filiik
WRARAS SAE SOSBuilder & XG0T R RO Y. ) A8 AL EE

W
Em

idx
ARRAESOSBuilder 5 XRPH TR, N 0.
-l

# HB S0S WRWHE soso # TN 1 WEEMEHAE
sosweight = sosx.getWeight(1)

SOSBuilder.getWeights()

%

getWeights()
fifiid

IRELS OSBuilder % X4 v A A8 B IALE
il

# KT 505 HAMBE soso b HALEHME
sosweights = sosx.getWeights()

SOSBuilder.getSize()

fiH %

getSize ()
fifiidk

LS OSBuilder % ¥4 hITE MM
o]
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# A S0S HRMAE soss #REW Y

sossize = sosx.getSize()

11.2.25 SOSBuilderArray %

NIT P HSOSBuilder & XMRIATIRANE, AZECRMEARN Python #1117 SOSBuilderArray
%K, RUET AT MR I

SOSBuilderArray()

P
S0SBuilderArray(sosbuilders=None)
filiid
B 7E—A~SOSBuilderArray & %4,

FBH sosbuilders A None, NIAI#EH—AZSWSOSBuilderArray 3 $F4, MDA
Z sosbuilders WAL H BT SOSBuilderArray 3 X4,

Sk
sosbuilders
RN SOS 2l dids . AlikZa, BUAH None., RIHUENSOSBuilder
X X%, SOSBuilderArray % ¥4, A3, Fltupledict & Jf4,
ZN ]|

# R|E— /W SO0SBuilderArray X%
sosbuilderarr = SO0SBuilderArray()
# Q| #E—/ SOSBuilderArray X%, /1 S0S YK HER sosz Fn sosy FEHEN

sosbuilderarr = SOSBuilderArray([sosx, sosyl)

SOSBuilderArray.pushBack()

Tl

pushBack (sosbuilder)
fiiid

BN AN LA SOSBuilder % 4.
%

b

sosbuilder

Frasn SOS Zymi#ygdtes . WHUE K SOSBuilder 3 4. SOSBuilderArray
(N, FE. FEk tupledict £ W5,

Bl
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# Un S0S Yy EAEE sosz F| sosbuilderarr W

sosbuilderarr.pushBack(sosx)

SOSBuilderArray.getBuilder()

T

getBuilder(idx)

=2
I;;

M SOS LAY RARAESOSBuilderArray 5 XY T HRERIBUR R HIAY H 4 o

N
Em

idx
SOS R EEHHESOSBuilder Array % XTGP FhR. EIEH 0.
il

# KH sosbuilderarr P TIA 1 W SOS X RMELR

sosbuilder = sosbuilderarr.getBuilder (1)

SOSBuilderArray.getSize()

%
getSize ()
fifiidk
HKILSOSBuilderArray % W4 IeE 4L

)

# FREL sosbuilderarr ¥ L&

sosbuildersize = sosbuilderarr.getSize()

11.2.26 Cone R

Cone JSZAZHORMEAH W HELRAOA] BRI R B, H AT 7 AR ISR 594

Cone.getIdx()

%

getIdx ()
filiik
AREC G L RAE R ) TR AR
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Bl

# R M4 K cone B TAT

coneidx = cone.getIdx()

Cone.remove()
5%
remove ()
ik
AR I B 24wl — B 2o
ZN ]

# MR O # AR cone

cone.remove ()

11.2.27 ConeArray

AT X Cone & XRUEATHAE, FZBCRAEART Python B8 T ConeArray 38, 21 17 PA

AR

ConeArray()

Wi

ConeArray (cones=None)
ik

B 7@ —A ConeArray 3 N4,

#2240 cones A None, WIBIE—ANZE) Conedrray % X5, THMPASEL cones ¥)
BALH AN ConeArray & X5,

Sh
cones
TR B 20 Wik S, BACH None. RIHUE K Cone 5 X4, Con-
eArray % Xfg. HZE. FHtupledict £ 4.
ZN /|

# QE /I Conedrray Xt 4
conearr = ConeArray()
# M7 —/ Conedrray Xt %, 3 F M4 4K conez 1 coney HH 1L

conearr = ConeArray([conex, coney])
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ConeArray.pushBack()

T %

pushBack (cone)

=2
[

IIMBAA B Z A Cone % X4,

B
cone
FEIR L. ATHRE, Cone % A%, ConeArmy % X%, 512,
FHLE tupledict % 5.,
o

# ORI 4L R conex F| conearr H
conearr . pushBack(conex)
# BN LK conex 1 coney E| conearr H

conearr.pushBack([conex, coney])

ConeArray.getCone()

fii %
getCone (idx)

itk
WA B fE L RTE ConeArray 5 X4 PR ARIRIBUR B2 — B fELY SR, a& [m]—
A~ Cone % 4.

W
e

idx
B HELRAE ConeArray & XA T bR, ELGHR 0.
il

# KRB conearr HTAA 1 W44 K

cone = conearr.getCone(1)

ConeArray.getSize()

%
getSize()
fifiik
I ConeArray % WEHITTREN L.
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Bl

# FREL conearr W[4k E BN

arrsize = conearr.getSize()

11.2.28 ConeBuilder %k

ConeBuilder 22 AZHOR s P HE T Br 2R A @SR OB, $RB8E T RAF G Uk

ConeBuilder()
%
ConeBuilder ()
filiik
BE—AN25 1 ConeBuilder % %4,
Ze |

# R H#—/N W ConeBuilder X%

conebuilder = ConeBuilder ()

ConeBuilder.setBuilder()

%

setBuilder(conetype, vars)

il

i;f;

& ConeBuilder & XHMZ2ER, R,

W
e

conetype

THrHEARIEA, ATHUE TR =4

vars

T HEAR AR B, AT VarArray %
XI5

2N

XTE . P FE ., FHE tupledict 3k

# I E M R R KA AR E W 4
conebuilder.setBuilder (COPT.CONE_QUAD, [z, x, yl)

11.2  fift@mse

719




HBCRERER P F, BRA 5.0.5

ConeBuilder.getType()

b %

getType O
filiid

IRIL ConeBuilder 5 X 2y ZAL.
il

# KB AR ER conex Hh KA

conetype = conebuilder.getType (conex)

ConeBuilder.getVar()

%

getVar (idx)
il

i;{;

WA RAE ConeBuilder 3¢ JFGH TARRPAHN A AL R, & [al—A Var & X5

W
i

idx
AR EAE ConeBuilder % SR I TR, 24N 0.
ZN |

# RN RMAES conex FTARN 1 WEE

conevar = conex.getVar(1l)

ConeBuilder.getVars()

%

getVars ()
filiik

P ConeBuilder % XMRHIPTAALE, RIE—4Vardrray % R
il

# KRB M4 R ERE conex WAL E

conevars = conex.getVars()
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ConeBuilder.getSize()

T

getSize ()
filiik

BRI ConeBuilder % XL TCRI L.
25!

# KB A RMER conex TR MM

conesize = conex.getSize()

11.2.29 ConeBuilderArray

R F%E—4H ConeBuilder 3 S5 THAE, HECRERH Python #2 11#%31 T ConeBuilderArray
%, AT AT A

ConeBuilderArray()

%
ConeBuilderArray(conebuilders=None)
fili ik
B 7@ —A~ ConeBuilderArray 3 %4,

280 conebuilders A None, MGIE—A2SH) ConeBuilderArray % X4, N
PAZ B conebuilders #JUAIL B ConeBuilderArray % XF5 .

it
conebuilders
FRAS I B HE 20 s . "Ik S, BN K None. AJHUEZH ConeBuilder
£ 5. ConeBuilderArray & Xp4, #F. FWHB tupledict & XT4,
ZN /|

# Q| EZ—/=H ConeBuilderdrray X%
conebuilderarr = ConeBuilderArray()
# G| —/ ConeBuilderdrray X%, H{EJH W44 A HEER conex fo coney Wi

conebuilderarr = ConeBuilderArray([conex, coney])

ConeBuilderArray.pushBack()

i

pushBack (conebuilder)
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il

i;E

NI 24~ ConeBuilder 2 14,

W
e

conebuilder

PRI e SRATERS o FTHRAEH ConeBuilder % X%, ConeBuilder-
Array & W5, FFR. Fiatupledict £ X5,

Bl

# ORI IR R conex 3| conebuilderarr

conebuilderarr.pushBack(conex)

ConeBuilderArray.getBuilder()

T %

getBuilder(idx)

=
=

Wb B LSRR AE Cone Builder Array 5t X5 b i M ARZRIUH R A 2% -

W
i

idx
LR AR AE ConeBuilderArray & XZHPHT TR &N 0.
il

# KB conebuilderarr M TARA 1 W_M4ENEHER

conebuilder = conebuilderarr.getBuilder(1)

ConeBuilderArray.getSize()

i %

getSize ()

IKE ConeBuilderArray % %5t k.
il

# HHL conebuilderarr W ILZ W3

conebuildersize = conebuilderarr.getSize()
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11.2.30 GenConstr 3}

GenConstr LKA Indicator YRR ARIERIESRE, 2O T DUR AT

GenConstr.getIdx()

fiH %

getIdx()

FREL Indicator ZYHAERIZY P 1) Rz,
il

# 3B Indicator #4E indicz W T4
indidx = indicx.getIdx()

GenConstr.remove()

P

remove ()
il

MARZL iR 24 B Indicator 23,
- hil

# W% Indicator %% indz

indx.remove ()

11.2.31 GenConstrArray

R PR —2# GenConstr % XFRMATHEAE, HZECKAELST) Python $2111#5¢71 T GenConstrArray 2%,
PAETPAUR R

GenConstrArray()

%
GenConstrArray(genconstrs=None)
filiik
B #E—A>GenConstrArray 3 W4,

#ZH genconstrs iy None, NA#E— N2/ GenConstrArray & X4, FNPAS
%1 genconstrs WG BN GenConstrArray & XT4.
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S
genconstrs
RSN Indicator 243, WikZ &, BRIAH None. WIHUE K GenConstr %
X%, GenConstrArray & X&., H|FE. FHMB tupledict & KT,
il

# Al ZE— /NI GenConstrArray X4
genconstrarr = GenConstrArray()
# G| #E —/ GenConstrArray %%, H{#Jf Indicator % genz F1 geny F a1l

genconstrarr = GenConstrArray([genx, genyl)

GenConstrArray.pushBack()

%

pushBack (genconstr)
il
WA ZA GenConstr 3 W4,

W
i

constrs

AN Indicator 24K . AIBUE A GenConstr % %4, GenConstrArray %
X5, R, FHE tupledict % X,

ZNi|

# Afn Indicator #4%K genzc | genconarr H
genconarr . pushBack (genx)
# A Indicator %413 genz fo geny F| genconarr

genconarr . pushBack([genx, genyl)

GenConstrArray.getGenConstr()

i

getGenConstr (idx)

]

i;E

4 Indicator ZJHAE GenConstrArray % XA FARHFREH N A Indicator %)
W, R[4~ GenConstr & X4,

W

=
B
idx

Indicator ZJHAE GenConstrArray & SRPH TR #1585 0.
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Bl

# HKHL genconarr W TARA 1 # Indicator #41%

genconstr = genconarr.getGenConstr (1)

GenConstrArray.getSize()

%
getSize ()
ik
KEL GenConstrArray % X% TCE ML

# B genconarr W ILE WK

genconsize = genconarr.getSize()

11.2.32 GenConstrBuilder 2%

GenConstrBuilder JE@AZECK AR T 198 Indicator LRI GRIERE, F20E T AN MATIA:

GenConstrBuilder()

%
GenConstrBuilder()
filiid
BEE— 1 GenConstrBuilder 3 %4,

il

# Q| E— =W GenConstrBuilder X%

genconbuilder = GenConstrBuilder ()

GenConstrBuilder.setBuilder()

%
setBuilder(var, val, expr, sense)
itk

P8 GenConstrBuilder % X5 Indicator A8+, Indicator AF g HUE. kM4
IR ARNL LR A 2AL,

\
i
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var
Indicator AF .
val
Indicator 25 £ ) BUH .
expr
AR FIR . WHUER Var & MR Linkopr % XR.
sense

LMELRIIEA . THUETRIL 29 R K2
ZN|

# KE Indicator 4 RKMELRE Indicator TEH z, Y% = HEHM, KMANE z +y == 1 &L
genconbuilder.setBuilder(x, True, x + y - 1, COPT.EQUAL)

GenConstrBuilder.getBinVar()

%

getBinVar ()
filiid

KRB GenConstrBuilder 2 %41 Indicator A8 &
ZN ]

# KBl Indicator XM AELR genbuilderz By Indicator T &

indvar = genbuilderx.getBinVar ()

GenConstrBuilder.getBinVal()

il %

getBinVal()
fifiik

IREL GenConstrBuilder % X4 Indicator A% & i HUH
il

# KE Indicator N EMEZH genbuilders B Indicator i 874 3t #yBUE
indval = genbuilderx.getBinVal()

GenConstrBuilder.getExpr()

T
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getExpr O
fifiik

KRB GenConstrBuilder 3 JTRLIELA RFE LK.
il

# FKH Indicator ¥R EE genbuilderz LM 4K Kk &
linexpr = genbuilderx.getExpr()

GenConstrBuilder.getSense()

%

getSense ()
itk

I GenConstrBuilder % WAL PHELARAAL,
il

# KBl Indicator XM EL genbuilderz WAM L FEA,

linsense = genbuilderx.getSense()

11.2.33 GenConstrBuilderArray 3

KB P —2 GenConstrBuilder % St 3tA784E, HBORMEZN Python #2011 T GenConstr-

BuilderArray 28, $fft 7 PATR AT A

GenConstrBuilderArray()

P

GenConstrBuilderArray(genconstrbuilders=None)

ik
B 7#E—A~GenConstrBuilderArray 3¢ %4,

F B genconstrbuilders i None, NIAHE—/N2S1) GenConstrBuilderArray %
X4, BN PASEL genconstrbuilders FIIRLHT 18 1 GenConstrBuilderArray %

%4,
SH
genconstrbuilders
B Indicator LR EEE. WIS &, BRIAA None. W HU{H
ki GenConstrBuilder & %1% . GenConstrBuilderArray % $4. ¥|FE. F
Wl tupledict 2 X4,
ZN |
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# R|E— /%W GenConstrBuilderArray %%

genbuilderarr = GenConstrBuilderArray()

# Q| #—/ GenConstrBuilderArray Xt % , 1 /H Indicator A EMHELRE genbuilderz F genbuildery ]
A

#h A,

genbuilderarr = GenConstrBuilderArray([genbuilderx, genbuilderyl])

GenConstrBuilder Array.pushBack()

%
pushBack (genconstrbuilder)
filiik
WM, 2 A~ GenConstrBuilder & X4,
Bt
genconstrbuilder
AN Indicator ZysM) RS . R BUE N GenConstrBuilder % ¥4, Gen-
ConstrBuilderArray 3 X154, FF. FH I lupledict & X%,
il

# Ahn Indicator ¥R M EZHZF genbuilderarr ¥
genbuilderarr.pushBack(genbuilderx)

# A Indicator 4R A#EE#E genbutlderz Fu genbuildery S genbutlderarr H
genbuilderarr.pushBack([genbuilderx, genbuildery])

GenConstrBuilderArray.getBuilder()

P
getBuilder (idx)
filiik

I Indicator A4 EEAE GenConstrBuilder Array 4 X5 H K R ARSECH . Y
ey, IRE—A GenConstrBuilder % %14,

Sk
idx
Indicator ZYH M EELTE GenConstrBuilderArray % X5 FiR. RIEHN
0,
ZN ]|

# HEL genbuilderarr W TARA 1 B Indicator Y RMELE
genbuilder = genbuilderarr.getBuilder (1)
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GenConstrBuilderArray.getSize()

i %

getSize ()
filiik

KB GenConstrBuilderArray % X5 HICE ML
il

# HKHL genbuilderarr FILR W%

genbuildersize = genbuilderarr.getSize()

11.2.34 Column 3

W
Column()
5%
Column(constrs=0.0, coeffs=None)
ik

Bl — Column 3 K5,

554 constrs 5 None, B4 coeffs 4 None, MIG|EE—AH) Column % Xt
%, MWRMHZE constrs Ml coeffs HIMMIMLHIBIER Column & MR . HSHL
constrs i Constraint 3 WY Column 3 %1%, MIBE coeffs NEE, XS5
coeffs >}y None, NIM4VEREEL 1.05 &S constrs NHFEML, B coeffs N
None, MZ4Y constrs PITCR AW, REG: X THESHIHIE, WA
F¥E addTerms #JAGALFT B2 Column 2 X4,

W
i

constrs
IR
coeffs
AR BAEL ML AT R HL
Bl

T Ir B ORI S AL O A, AR IEAR Python BT T Column 3§, $2fftT AR b7

# P E—/ =B Column X4

col = Column()

# AE—A Column MR, HAMB NI 4K conz PRERAEA 2, K cony PREREA 3
col = Column([(conx, 2), (cony, 3)])

(Fogkse)
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J

# AlE—/ Column X, HAHMENT: AR conze PLTEREA 1, AK conyy PLERHEHN 2

col = Column([conxx, conyyl, [1, 2])

Column.getCoeff()

T %

getCoeff (idx)

=2
5

RIETCEAE Column K XTGP ) AR Y 241

W
e

idx
TCEM Fhr. im0,

Bl

# KA col WTARA 0 WT My 2 %K
coeff = col.getCoeff(0)

Column.getConstr()

i

getConstr(idx)

]

i;{;

MRIGTCEAE Column 3¢ XN ARIRIBU BZZ P20

W
i

idx
TCEM Fhr. EIfHh 0.
il

# REL col WTARA 1 BT R By &M 4 K

constr = col.getConstr(1)

Column.getSize()

%

getSize()
ik
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REL Column F XI5 IC R4
ZN ]

# FE col FTLEWAMK

colsize = col.getSize()

Column.addTerm()
%
addTerm(constr, coeff=1.0)
filiid
A
Sh
constr
TN IR 2 (4 2 P2
coeff
TR 2% TS i, BOAEN 1.0
il

# ANm—PNIE| col, HEAKN cony, REH 2.0
col.addTerm(cony, 2.0)
# FI—ATE cot, £UKA cons, KA 1.0

col.addTerm(conx)

Column.addTerms()

b %

addTerms (constrs, coeffs)
filiik

AR B AT

5 constrs N Constraint £ X4, NBEL coeffs NHE;, #S% constrs
K ConstrArray 5 MREINRXNFG, WSE coeffs NHHEIIFEMNS: HSH
constrs NFHNF R B tupledict 3 X4, WIBE coeffs N E. FHLEL tupledict

EPIE
B
constrs
FHAS I ITONS I B 25
coeffs
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(ERANIIRTPOINAES (@

2N

# RMBANITR: AR cone PEREREN 2.0,
col.addTerms([conx, cony], [2.0, 3.0])

NE cony WL EFRE

# 3.0

Column.addColumn()

P

addColumn(col, mult=1.0)

filiik

PRI ENEIE I e

W
Em

col

RSB 52

mult

FHAMIRBOR R %L Wiks &, BOMEN 1.0,

7Bl

# BB coly FHIEF| colex F, coly FHITMAZE AN 2.0

colx.addColumn(coly, 2.0)

Column.clone()

%

clone ()
fifiid

DI IR GTRYE UL
il

# R2ED col WHEEN

colcopy = col.clone()

Column.remove()

%

remove (item)

filiid
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MBI G PR 45 R T

HER item NEAL, WRSERTEE TARX I BIMSEL item Sy Constraint 5

PIE

item
AT PR EURERS BRI B I 2 PR 25
ZN ]

# M7 col WHEBRTAA 2 AR H A
col.remove(2)
# MF col HREBREMNE conz FTERIN

col.remove (conx)

Column.clear()
5%
clear )
fitiid
BRI .
ZN ]

# HEF| col HHAE

col.clear()

11.2.35 ColumnArray K

R P8 Column % STRIFTEAE, HECRIESEH) Python #1111 7 ColumnArray 38, $24t

TUAFHLB ik

ColumnArray()

T %

ColumnArray (columns=None)
fili ik
BEE—A ColumnArray & F4E.

# B4 columns Jy None, NWIBIE—%H ColumnArray & X5, HMASEL

columns FUHALHFBIE A ColumnArray 3 X5,

\
i

columns
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RN . T 25, B None . WTHRAE S Column % Xt5% . Column Array
£ wig, R, FEl tupledict £ XFE

il

# AE—/NZ=H Columndrray Xt %
colarr = ColumnArray()
# RlE— ColumnArray Xt %, HFEHF colz F1 coly Wi

colarr = ColumnArray([colx, coly])

ColumnArray.pushBack()

LR
pushBack (column)
il

i;E

WA LA Column % X4,

W
e

column

FwEma) . aTBUE N Column £ Xt5:. ColumnArray £ Xt5. 53,
B tupledict % X4,

N

Bl

# W% colx F| colarr ¥
colarr.pushBack(colx)
# HAuF| colx Fu coly F| colarr ¥

colarr.pushBack([colx, coly])

ColumnArray.getColumn()

fi %

getColumn (idx)
fifiidk

WRIEFITE ColumnArray 5 JFG A N RIRBUENIGFY , & Bl—A> Column % X4
S 4

idx

HIAE ColumnArray % SFERHHTFhR. #IHHN 0,

il

# REL colarr #TAFA 1 #7]

col = colarr.getColumn(1)
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ColumnArray.getSize()

%

getSize ()
filiik

B ColumnArray & P ICEITEL.
il

# HKH colarr FILER W /ME

colsize = colarr.getSize()

ColumnArray.clear()

%

clear()
filiik

123 ColumnArray % STEHIINZE.
Zni|

# WX colarr A K

colarr.clear()

11.2.36 ExprBuilder &

ExprBuilder J&@AZHCK AR T T BRI R B , S48 T AU A v -

ExprBuilder()

%
ExprBuilder(argl=0.0, arg2=None)
il

B @—A~ ExprBuilder % Y4,

EHBHR argl HEE, S40 arg2 i None, W|GIE—A>FrprBuilder % 5%, LA
ZH argl WEWIIRIL: HSHL argl Jy Var & R EaprBuilder 5 X4, W2
£ arg2 HHEL, S8 arg2 W None, M MIEREL 1.0, HPASEL argl Fil arg2
BIAEAC B B BoprBuilder 5 X4; #2540 argl #l arg2 NFIRXFG, W55
FORMAMAM TR R BB, FHFORHEIER BrprBuilder % X4

W
i

argl
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S, BOAER 0.0,
arg?2
nfkEZa, ERIAE N None,
Bl

# G)#— AN H EzprBuilder X%, HATHMLA: 0.0
expr0O = ExprBuilder()

# A|#—/ EzprBuilder X%, FAthhA: = + 2+y
expr2 = ExprBuilder([x, yl, [1, 21)

ExprBuilder.getSize()

%
getSize()
filiid
ARIFGA A A s rp I A
il

# RMAURARMESR expr PLEMPK

exprsize = expr.getSize()

ExprBuilder.getCoeff()

%

getCoeff (idx)

il

i;‘;

MRS A R TR I P AR IR R %L

W

e
idx
ZE AR AR P TR BN 0.
Bl

# RBEMRAAMES expr £ 1 THRK

coeff = expr.getCoeff (1)

ExprBuilder.getVar()

i

getVar (idx)
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=
=

MR AE BAEFOR P B A S AR IR Y Y AL B, IR

S
idx
AR AR AR P TR RN 0.
ZNi|

[\ —AVar % X4,

# RRAURARMESR expr § 1 THLE
x = expr.getVar(1)

ExprBuilder.getConstant()

T

getConstant ()
filiid

BRI A R P B
il

#RRAMRAR eopr 9% R

constant = expr.getConstant ()

ExprBuilder.addTerm()

%

addTerm(var, coeff=1.0)
filiid

S IR TR 24 i ek A e o
B

var

TR NI AL 6
coeff
RN 2 8. WTikS &, BOAMER 1.0,

il

# ORI 2xx BlAURAAMESR expr F
expr.addTerm(x, 2.0)
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ExprBuilder.addExpr()

T %

addExpr (expr, coeff=1.0)

=2
5

A gy kA B 2 M prR s A e .

S
expr
(ERINIIE U (AFcE R
coeff
TR IMFE AR R TSR, BOAMEN 1.0,
- pil

#ORMAMRAAMBEN R 2% + 2vy B AU RAAMBES expr ¥

expr.addExpr(x + y, 2.0)

ExprBuilder.clone()
%
clone()
filid
B FR A AR RIS DL
il

# AIEEMERAAMER expr HREN

exprcopy = expr.clone()

ExprBuilder.getExpr()

%

getExpr )
filiid

BIEH PRI FR AR ML 2B, R [l LinEapr % R
il

# RBABERAAGELR exprbuilder M HFKER

expr = exprbuilder.getExpr ()
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11.2.37 LinExpr K
LinExpr &R AZHCR M H T 2 vk 3k U A8 B AH L A e, $R08 T DU LR vk

LinExpr()

i %
LinExpr(argl=0.0, arg2=None)
B @E—ALinExpr 3% X4,
HBA argl AL, S%L arg2 h None, WIGIE—ALinExpr % X4, HASE
argl WEAIIGEI; S50 argl h Var & X8 LinBrpr % X154, MSE arg2
WE, S%( arg2 K None, MWHIMIEREL 1.0, HPASEL argl fil arg2 #iHik

FRVER LinErpr 5 X5 #5450 argl AHIFNS, S0 arg2 4 None, NS4
argl IR AL R, R, HLASEL argl Fl arg2 WILRH A &R LinBrpr

K XGs MTHESHEE, WHMMATE addTerms YA MHQERY LinEapr
ESPUE

S
argl

S, BOAMER 0.0,
arg?2
n[kEZa, ERIAE N None,
Bl

# QB — /NI LinEzpr X%, WA 0.0
expr0 = LinExpr()

# Rl — LinEzpr X%, FWHBNA: 2%z + 3xy
exprl = LinExpr([(x, 2), (y, 3)1)

# QA #—/> LinEzpr St Z, FHME A z + 24y
expr2 = LinExpr([x, yl, [1, 2])

LinExpr.setCoeff()

%

setCoeff (idx, newval)
itk
MRS AR FRIB A P B N AR I B LR

W
i

idx
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AR RAERIB AP TR &AM 0.

newval

AR BB AR
Bl

# RERMERAR expr & 0 TINAEEAN 1.0
expr.setCoeff (0, 1.0)

LinExpr.getCoeff()

T %

getCoeff (idx)

=2
5

MR AE BAEZGR P B ARSI R R

S
idx
ZERAERIAAP I TR 'R 0.
Bl

# RMEAMRAR ezpr & 1 T AK
coeff = expr.getCoeff (1)

LinExpr.getVar()

%

getVar (idx)

]

i;{;

MRPEAE BAEFR P B ARSI R A AE B, kol —A> Var & X4

W
e

idx
A RAERIBA PR MR ZLIEH 0.
il

# REAA& M RAL
x = expr.getVar(1)

A expr B 1 ML E
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LinExpr.getConstant()

%
getConstant ()
filiik
BRI R A HE O

Bl

# HRBAMEZRAR expr BE TR

constant = expr.getConstant()

LinExpr.getValue()
LR
getValue ()
filiid
AR T BUE TR i Fah N (.
il

# RBEMREAR expr B YURHE
val = expr.getValue()

LinExpr.getSize()
%
getSize()
filiik
BRIFRIK A I 4L
il

# RMAMKRAR expr PLEHIMK

exprsize = expr.getSize()

LinExpr.setConstant()

TP

setConstant (newval)

ik
BCE R
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%

b

newval
R E B .
il

#WELUKRAR expr HEETA 2.0
expr.setConstant (2.0)

LinExpr.addConstant()

T %

addConstant (newval)

=2
5

A e Feak s

S
newval
FFAN I AL
ZNi|

#AIMER 2.0 B AMRAR ezpr P
expr.addConstant (2.0)

LinExpr.addTerm()

%

addTerm(var, coeff=1.0)

=
=

A TR 24 i 2k

Bt
expr
(SRR
coeff
TR AT HCR R T2, BOAEN 1.0,
il

# ORI @ BAMRAR eapr

expr.addTerm(x)
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LinExpr.addTerms()

T %

addTerms (vars, coeffs)
filiid

A EAAS B A 1) ek o

L5 vars S Var £ W2, MBE coeffs NEH, HSE vars i VarArray
£ MEEINFXNG, WSEL coeffs HHEHINRMNG HSE vars HFMITHR
wftupledict 3 X5, WBEL coeffs HEH. FHoktupledict & W5,

W
e

vars
FHAS AL &
coeffs
[ERANIIRTIEIEN i &
il

# AT 2%z + 24y B| LM RAR expr F
expr.addTerms([x, y], [2.0, 3.0])

LinExpr.addExpr()

%
addExpr (expr, coeff=1.0)
filiik
IIGHT BB F 2 1 2k
S
expr
TR A Fh U R R
coeff
Frgs AR B2 8. Wik, BOMEN 1.0.
il

# ORI MRAR 2%z + 2%y B LM RAR expr F
expr.addExpr(x + y, 2.0)
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LinExpr.clone()

b %

clone()
filiid

Bl A R TRSE UL
Bl

# A HEEAMRER expr HEHEN

exprcopy = expr.clone()

LinExpr.reserve()

%

reserve(n)

=
=

HFGRAF R I LS -

S
n
Ty Eer 2k A I AL H
il

# B RER expr B E A 100

expr.reserve(100)

LinExpr.remove()

i

remove (item)
ik
MR RS BRI

HEAR item NHERL, WIRSERIGE TARK AT BSEL item Jy Var & WR.

S
item
FRCT AR A BRI Y R AS
2N
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# WM RER expr FHBR TN 2 4N KT
expr.remove (2)
# NEMERAR eapr FHBREE o HE T

expr .remove (x)

11.2.38 QuadExpr 3

QuadExpr J&RAZBOR M T T AR U A RO AH G A, S0 T AR ROk

QuadExpr()

%
QuadExpr (expr=0.0)
itk
B —A QuadBrpr % 4.
BHY expr NEEL. Var % W52, LinErpr % SH45% QuadErpr % 4.

expr
S, BIAMER 0.0
ZN ]

# A E—NFH QuadEzpr X%, HwHEMLA: 0.0
quadexpr0 = QuadExpr ()

# Gl —/ QuadEzpr X%, HMipfh: 2+ + 3*y
quadexprl = QuadExpr(2*x + 3*y)

# G~ QuadEzpr X%, WA oxo + ryre
quadexpr2 = QuadExpr(x*x + 2*y*z)

QuadExpr.setCoeff()

%

setCoeff (idx, newval)

il

1;5

MRS AR R I M AR R AR

W

%
idx
ARAEFRBA PR MR ’LIGH 0.

newval
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AR R AL
2N

# WE KK RA quadezpr £ 0 WWEEA 1.0
quadexpr.setCoeff (0, 1.0)

QuadExpr.getCoeff()

B
getCoeff (idx)
filiik
MRS B AEFIR P A IR RBUL R KL

W
Em

idx
BRAERIBA P TR A4HH 0.
ZN /|

# R ZRKIAR quadezpr F 1 T ZH
coeff = quadexpr.getCoeff (1)

QuadExpr.getVarl()

%

getVarl (idx)
filiik

AR E R RIS — &, R El—A>Var & X5,
S

idx

IR AR EARN 0.

il

# KBE 1 DRI E 1 NTE

x = expr.getVarl(1l)

QuadExpr.getVar2()

i

getVar2(idx)
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=
=

ARBURE I RIS AR, R A~ Var & X5

W
e

idx
TR R R. A 0.
il

#RIE 1 AZYAME 2 MEE

y = expr.getVar2(1)

QuadExpr.getLinExpr()

T

getLinExpr ()
filiid

BRI IR A Rk
il

# HRB R EKARA quadezpr FHEMRAR linezpr
linexpr = quadexpr.getLinExpr ()

QuadExpr.getConstant()

%
getConstant ()
fifiid
ARIFEA A A
il

# KBk kA quadezpr B FE BT

constant = quadexpr.getConstant ()

QuadExpr.getValue()

%
getValue()
filiik
ARHAAE B A T 9 Sk U
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Bl

# Rk kiR quadezpr By Y HlE
val = quadexpr.getValue()

QuadExpr.getSize()
b %
getSize ()
ik
ARPFRIL A I AL
il

# KPR KA A quadezpr FILE BN

exprsize = quadexpr.getSize()

QuadExpr.setConstant()

P

setConstant (newval)

BCE RN F L.

S
newval
HRR LRSI
il

# BB _RKAR quadexpr WHEEITHA 2.0
quadexpr.setConstant (2.0)

QuadExpr.addConstant()

P

addConstant (newval)

=
5

IR EI S U

W
i

newval
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(BRI IR
= pil

# ANEH 2.0 Bk EKARA quadezpr H
quadexpr.addConstant (2.0)

QuadExpr.addTermy()

P

addTerm(coeff, varl, var2=None)
filiik

AT IR 24 s

S
coeff
TR Y 2R 2
varl
TR NI (Y 5 — g
var2
FRON I SE — A8 . W] PASK None, FTRUNIMNETI,
il
# AW ¢ B|ZREKAR quadezpr

quadexpr.addTerm(1.0, x)

QuadExpr.addTerms()

%
addTerms (coeffs, varsl, vars2=None)

il
AN EAAS B 2 A 2 k5

R varsl Sy Var £ %%, WSE vars2 i Var £ X428 None , B4 coeffs
HHEEG BHBE varsl Ny VarArray & S FEX S, WSEL vars2 2 VarArray
£ 4. FIFRIGT None | BU coetts WHMAPIFRIG: £EH varst HF
Wt Z el tupledict % %15, WBE vars2 HFHXTE . tupledict £ %P4 B None |,
ZH coeffs NEE. T tupledict £ X5,

W
e

coeffs
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FEUS NI 250
varsl
RERS IR 56— NS i

vars2

PRI S A8 B, W DABUE None, FHRVRIIZAET.

ZNi|

# AT 2%z + 3y + 2¥xxx + *zxy B| KK R quadezpr F
# E%: addTerms I FFFiR& S M Z KT
quadexpr.addTerms([2.0, 3.0], [x, y1)
quadexpr.addTerms([2.0, 3.0], [x, x], [x, y1)

QuadExpr.addLinExpr()

T %

addLinExpr (expr, mult=1.0)

=23
[

AT FRIL 2 Rk .

S
expr
FrN Il el Zah AR X 5
mult
TR INFE MR L. TS E, BIAMEN 1.0,
ZN ]|

# AR EERKR 2% + 2%y B KKK R quadezpr F
quadexpr.addLinExpr(x + y, 2.0)

QuadExpr.addQuadExpr()
%

addQuadExpr (expr, mult=1.0)

il
B R FaR B2 iRk

W
e

expr

TRl e Fak A B X AR .
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mult

RN IMFBAWBORFR L. TSR, BIAES 1.0,

ZNi|

# ORI ZREFARA: zxr + 2%y B KKK A quadezpr F

quadexpr.addQuadExpr (x*x + 2%y, 2.0)

QuadExpr.clone()

T

clone ()
filiik

BIEFRAS R TRE UL
il

# Al KK A quadezpr BIEFEN

exprcopy = quadexpr.clone()

QuadExpr.reserve()

%
reserve (n)
filiid
NFEAR GBS ] .

n
MRS S .
a7

# PoE Rk expr FHEEE A 100

expr.reserve (100)

QuadExpr.remove()

T

remove (item)

filiik
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MBI E I
HER item NERL, WIRSERIGE PARK VAT BMSEL item Jy Var & WR.

S
item
FRCT AR A BRI Y R AL
ZNi|

#NZREAR quedeapr FHBTIRA 2 485 87
quadexpr . remove (2)
# NZREKAR quadezpr FHRELE = M H T

quadexpr .remove (x)

11.2.39 PsdExpr 3%

PsdExpr J&@ BRI T2 8 Rk U A8 SR R AL G A, S0 T DUR U ¥

PsdExpr()

LR
PsdExpr (expr=0.0)
il

i;E

BIEE— PsdExpr % X4

W
e

expr

TS AL, BN 0.0, FTHUENHE. Vor & X, LinEopr % X%
M PsdExpr & %74,

Bl

# G~ A8 PodBopr wH&, HAHUA: 0.0
expr0 = PsdExpr()

# 41— PsdEopr &, HATHMLA: 240 + Sxy
exprl = PsdExpr(2*x + 3*y)

PsdExpr.setCoeff()

T
setCoeff (idx, mat)
filiik
AR AR AR FR 2 P B AR R HR PR R 5

752 %+—%F Python API &EF



HECRERE R P FH, BRA 5.0.5

W
Em

idx

N

A RAEFRB P TR I 0.
mat
248 A B TR FRAE A R
< hil

# REFRRARX expr & 0 THRBAXNHLESE mat
expr.setCoeff (0, mat)

PsdExpr.getCoeff()

%

getCoeff (idx)
ik

R 2 1 A8 e R A ) N AR SR PR [ 22 4
St

idx

g A AR M iR. LG 0.

-l

# HHE T REAR expr H 1 B HREE R K
mat = expr.getCoeff (1)

PsdExpr.getPsdVar()

fik %

getPsdVar (idx)
g

M A BAEFRIK AP TARKBUH I Y 2 g B, R Ml—>Psd Var % X4
Shk

idx

AR RAERIBA TI TR, LA 0.

a1

# R EERAER expr £ 1 W I ELE
x = expr.getPsdVar(1)

11.2  fift@mse
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PsdExpr.getLinExpr()

b %

getLinExpr )
filiid

PFR ALtk
il

#ERERKAER eopr HABRAR
linexpr = expr.getLinExpr ()

PsdExpr.getConstant()

LR

getConstant ()
filiid

B FR A HEEO
il

#HEAERER eapr %5

constant = expr.getConstant ()

PsdExpr.getValue()

%

getValue ()

il

ARHUA G AL R AN R U330 s

il

# KRB R RERX expr HLHE
val = expr.getValue()

PsdExpr.getSize()

%
getSize()
filiik
BRI 8 kA I
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Bl

# REFRRAR expr F IR HAH

exprsize = expr.getSize()

PsdExpr.setConstant()

T %

setConstant (newval)

B R RO

il

# WEHELEFRARA expr WHEHTA 2.0
expr.setConstant (2.0)

PsdExpr.addConstant()

i

addConstant (newval)

=
[

AR e Rk

Sh
newval
TR K
il

#RMER 2.0 B FTRARX ezpr F
expr.addConstant (2.0)

PsdExpr.addTerm)()

%

addTerm(var, mat)

filiid
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S B U 24 1 i ksl

W
i

var
TSNP 2 T A
mat
RN TR R o
Bl

#ORMEET C1 o+ X B R RKIR expr F
expr.addTerm(X, C1)

PsdExpr.addTerms()

T %
addTerms (vars, mats)
filiid
A EAAS B A TR o Rk

BRI vars N PsdVar £ Xt%, WZE mats N SymMatriz £ W5, EHSE vars
“hPsdVarArray % S FXTE, WBE mats K SymMatrizArray % X553
XL

\
b

vars
TR T Y E AL
mats
TR 5 TR R B R o
Bl

# AT C1 * X1 + C2 * X2 B|EEFRARA expr F
expr.addTerms ([X1, X2], [C1, C2])

PsdExpr.addLinExpr()

%

addLinExpr (expr, mult=1.0)

B Lt ik s E) 2w e kA
%

Em
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expr
RNt Fib e Ltk Tk A B ER T 5
mult

TR MEANERA R R TS5, BOAMER 1.0.
2N

# A& MRER: 2%z + 24y F|EERER expr F
expr.addLinExpr(x + y, 2.0)

PsdExpr.addPsdExpr()
%
addPsdExpr (expr, mult=1.0)
fili ik
IR s ik H) 24 mi e g ks
Sh
expr
fris I ik,
mult
RSN ERIR A HCR R L. T2 &, BOAEN 1.0,
2N

# R RRAR: C* X B TRAKX ezpr F
expr . addPsdExpr (C*X)

PsdExpr.clone()
LR
clone()
filiid
BRI R TRE UL
il

# G HPERERX expr HEFEN

exprcopy = expr.clone()
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PsdExpr.reserve()

T %

reserve(n)

=2
5

HE FR A R BL S (8] o

S
n
T FCAY 2 Fk AP A H
Bl

# PABEERARN expr PHHBHEH 100

expr.reserve (100)

PsdExpr.remove()
%
remove (item)
ik
M E FR P R IR E
BB ttem KRHL, WBSBAE FARMIN B SHL 1tem HyPsdVar % %f
%o
SH
item
BT AREUF AL BRI WY A~ A
il

# NFTRRAR expr FHRTAFH 2 AN #
expr.remove (2)
# WFRRFIRX expr PHRIEZLE « HELHT

expr .remove (x)

11.2.40 CoptError 3%
CoptError Z&@ A BOR M 1 4 1R AL AR SCHRAERY B4 . 205 U8 FIXE R B AZ BOR R A5 IS 2 4 1 AR
BRI, WL CoptError e, 248 T DUR R EE T R B R 4 55 5 -

e CoptError.retcode

BRI,
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e CoptError.message

BRMEEE .

11.3  Highea%c's THR

FD R S T HRELT Python WIREARUERBIEATEE, S0t T 5 MAOBR I, TPty i 2
AL AAEZ . AR Bl L Eh e 5 B O3k

11.3.1  HhbheR%k

multidict()

%

multidict(data)
filiik

R AR T IR AR i 5 2 AP I R IR ]
Sh

data

TR PR T IS PN RS 0 AME

il

keys, dictl, dict2 = multidict({
"hello": [0, 1],
"world": [2, 31})

quicksum()

%

quicksum(data)

filiik
Pk LR, REl—ALinExpr % X5,

W
i

data
A R R
ZN ]

expr = quicksum(m.getVars())
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11.3.2 tuplelist

tuplelist J&@HT Python SIZERERE, AL T AT MR TA:

tuplelist()
%
tuplelist(list)
IR B — N tuplelist % X5 .
St
list
Python %1 FXT 4.
ZN ]

tl = tuplelist([(0, 1), (1, 2)1)
tl = tuplelist([('a', 'b'), ('b', 'c¢")])

tuplelist.add()

P

add (item)

=
5

) tuplelist & XFG R,

B
item
FFANmI, WU A Python JUX4 .,
il

tl = tuplelist([(0, 1), (1, 2)1)
tl.add((2, 3))

tuplelist.select()

P

select (pattern)
filiid
MR E AR AR B AT A 2R PRI T, AR ]~ tuplelist 52 RF5E.
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S
pattern
5 E M VLR
Bl

tl = tuplelist([(0, 1), (0, 2), (1, 2)]1)
tl.select(0, 'x')

11.3.3 tupledict K&

tupledict /2T Python FMIEHERE, RO T AR U T4

tupledict()

i

tupledict(args, kwargs)

QIR [ tupledict 3 RH.

Znii|

d = tupledict([(0, "hello"), (1, "world")])

tupledict.select()

%

select(pattern)
ik

MR E R RS B AT & 2RI, R Bl —ANtupledict 5 XA
Sht

pattern

e LR .

ZN ]
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d = tupledict([(0, "hello"), (1, "world")])
d.select()

tupledict.sum()

T

sum(pattern)
filiik

MG E BRI RN, SR [ml—A>LinEzpr & X4
S

pattern

5 E I VLR

il

expr = x.sum()

tupledict.prod()

%
prod(coeff, pattern)
filiik
MR E PR TRE, IS RBRECRIRI, Bl —A>LinEwpr & R,
S
coeff
FFARLL AT T s tupledict 5 X5
pattern
T R PERCA .
il

coeff = dict([(1, 0.1), (2, 0.2)1)
expr = x.prod(coeff)

11.3.4 ProbBuffer %

ProbBuffer 282 4R Znh KA EH , 44T PAR LG Uk
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ProbBuffer()

T %

ProbBuffer (buff)

=2
[

B 7RI R [B]—AS ProbBuffer 3 %4,

S
buf £
ZEWIX I, BRIAK None, HPZEIX /N 0.
il

N ;1# X

#AAAK 100 BT HR2
buff = ProbBuffer (100)

ProbBuffer.getData()

LR
getData()
filiid
PIFFRR G X PR INE .
il

#ATHFHRE K buff PHAE

print (buff.getData())

ProbBuffer.getSize()

%
getSize()

filiik
PIFFFR G XA RN

il

# REFHREAK duff A
print (buff.getSize())
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ProbBuffer.resize()

%

resize(sz)
filiik

PR FRRR G R B RN
S h

sz

ERULRS T PN NS

il

# PEFHRENK buff HAN
buff.resize(100)
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