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Optimizer xpress. pwd
No purchased authorization found student
mode Optimizer
Optimizer
XPRESS Xpress-MP
DLLs executables XPRESS
Optimizer
$555$$$$
problem_name Optimizer
MPS problem_name. mat
problem_name. bi f problem_name. sol
Optimizer optim zer.ini
Optimizer ASCII
Optimizer
Xpress
Xpress Optimizer
C:\> optinmzer [problem_name] [ @ilename] ]
Optimizer
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QU T STOP
XPRSf r ee
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Problem-Solving with
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XPRSdest r oypr ob
XPRSf r ee
Optimizer
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XPRSset | ogfile
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5.3
2.3
Optimizer Optimizer
XPRSr eadpr ob (READPROB) MPS
LP XPRSI oadl p
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MIP

MIP XPRSgl obal (GLOBAL)

5.2
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Problem-Solving with
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XPRSr eadbasi s
XPRS| oadbasi s
XPRSr eaddi r s
XPRSmaxi m
XPRSm ni m
XPRSgl obal
XPRSr ange
XPRSget basi s
XPRSwri t ebasi s

XPRSwri t esol ASCII
XPRSwri t eprtsol

XPRSwri t er ange ASCII
XPRSwriteprtrange

XPRSget sol
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XPRSget dbl attrib

XPRSget strattrib
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Optimality, Infeasibility
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Optimizer

Xpress-MP
SCALI NG
SCALI NG
SCALI NG
XPRSr eadpr ob (READPROB)
XPRSscal e (SCALE) XPRSal t er (ALTER)
XPRSr ecur se(RECURSE)
XPRSscal e (SCALE) SCALI NG
SCALI NG 35
XPRSr eadpr ob (READPROB) SCALI NG
SCALI NG LP
XPRSgl obal (GLOBAL)
MIP
0 1
1 2
2 4
3 8 maximin
4 16 Curtis-Reid
5 32 0 =
1 =
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CROSSOVER
LP CROSSOVER

BARGAPSTOP
BARGAPSTCOP =1.0E-8
BARPRI MALSTOP BARDUALSTOP

BARGAPSTOP
BARPRI MALSTOP BARDUALSTOP
10 100
BARSTEPSTOP
BARSTEPSTOP
Optimizer
XPRSset | ogfil e XPRSsetchbarl og
BAROUTPUT
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1.0 dualobj +
BARGAPSTOP .
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0.1 XPRSr eaddi rs (READDI RS)
LP
NODESELECTI ON BACKTRACK VARSELECTI ON BREADTHFI RST
NODESELECTI ON
BACKTRACK
NODESELECTI ON
NODESELECTI ON
NODESELECTI ON
NODESELECTI ON BREADTHFI RST
BACKTRACK BACKTRACK
M PTARGET
BACKTRACK M PTARGET

Forrest-Hirst-Tomlin
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M PRELCUTOFF M PADDCUTOFF M PADDCUTOFF
Optimizer
M PADDCUTOFF ~ XPRSmi nim (M NI M XPRSmaxi m (MAXI M
LP
M PADDCUTOFF
max (M PADDCUTOFF,0. 01* M PRELCUTOFF* LP_value)
LP_value LP Optimizer LP
M PADDCUTOFF M PADDCUTOFF LP Optimizer
M PRELCUTOFF LP Optimizer

VARSELECTION Estimated Degradation (deg)

OO~ WN PP

min upjdownj, ()
i

upj down; + ()
]

2.0 min upjdownj , () *max upj down;, () +{ }
i

max upj down;j, ()
i

downj
i

upj
J

Xpress-Optimizer Reference Manual Integer Programming — The Global Search 27

Performance Issues 4

MIP M PPRESCLVE

XPRSm ni m(M NI M XPRSnmaxi m
(MAXI M ()
M PPRESCLVE
M PPRESCLVE 1+2=3



MSI

1
2
4

press-Optimizer Reference Manual Integer Programming — The Global Search 28

XN — O

Performance Issues 4

Xpress-Optimizer Reference Manual Viewing and Modifying the Matrix 29
Implementing

Algorithms 5

5
5.1

Xpress-Optimizer

Xpress-MP

Optimizer

PRESOLVESTATE

XPRSget r ows
XPRSget r owt ype XPRSget r owr ange XPRSget nanes
XPRSget rhs XPRSgetr hsrange
XPRSget obj

XPRSget qobj
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XPRSget nanmes

XPRSget ub  XPRSget | b
XPRSget col t ype XPRSget col range XPRSget col s



MSI

XPRSaddr ows
XPRSaddcol s XPRSdel rows XPRSdel col s

EXTRAROWS, EXTRACOLS, EXTRAELEMS, EXTRAM PENTS

XPRSchgr owt ype, XPRSchgcol t ype

XPRSchgcoef , XPRSchgntoef
XPRSchgrhs  XPRSchgr hsrange
XPRSchgobj XPRSchgqobj
XPRSchgnmobj
XPRSchgbounds
Optimizer
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Implementing

Algorithms 5
5.2

Optimizer
Optimizer

PRESCLVE

Optimizer

XPRSmaxi m (MAXI M XPRSmi ni m (M NI M)

EXTRAPRESOLVE
XPRSr eadpr ob (READPROB)

CTRL-C



LPITERLIM T MAXTI ME
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Working with Presolve 5

C )
LP
=0.
XPRSmaxi m (MAXI M), XPRSni ni m (M NI M)
XPRSgl obal (GLOBAL)
LP
LP
LP
LP XPRSmM ni m (M NI M), XPRSmaxi m (MAXI M
I
0.2
LP LP
XPRSmM ni m (M NI M), XPRSmaxi m (MAXI M g
XPRSgl obal (GLOBAL)
SOLUTI ONFI LE
XPRSget sol
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XPRSgl obal (GLOBAL)
XPRScopypr ob XPRSwr i t epr ob

(WRI TEPROB)
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XPRSget pr esol vebasi s, XPRSget scal edi nf eas,

XPRSI oadpr esol vebasi s, XPRS| oadpr esol vedirs

5.3
Optimizer
Optimizer
XPRSset | ogfile

Optimizer

Optimizer
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Working with the Cut

Manager 5
LP
Optimizer
XPRSset cbhnessage Optimizer

XPRSset chl pl og XPRSset chbar| og
LPLOG BAROUTPUT

Optimizer
XPRSset cbpr enode

XPRSset cbi nf node
XPRSset cbi nt sol

XPRSset cbnodecut of f
XPRSset cbchgbranch XPRSset cbchgnode

XPRSset chsepnode  XPRSset cbesti mat e

XPRSset cbhopt node
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XPRSset chgl obal | og LP
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Optimizer
Optimizer

XPRSaddcut s
XPRSdel cut s

XPRSaddcut s
XPRS| oadcut s
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XPRSdel cut s

XPRSst or ecut s

XPRS| oadcut s XPRSst or ecut s

XPRSdel cpcut s
XPRSget cpcut | i st
XPRSget cpcut s XPRSget cut | i st

XPRSset cbi ni t cut ngr XPRSset cbhf reecut ngr
XPRSset cbcut ngr
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Implementing

Algorithms 5
5.5

Optimizer

XPRSgoal (GOAL)



goal 1 (Gl): 7*x + 3*y >= 40
goal 2 (&): 10*x + 5*y = 60
goal 3 (G3): 5*x + 4*y <= 35
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Goal Programming 5
LIMT : 100*x + 60*y <= 600
50

7 3* 40

Penalties

goal 1 (Gl): 7*x + 3*y >= 40 8
goal 2 (&): 10*x + 5*y = 60 3
goal 3 (G3): 5*x + 4*y >= 351
LIMT : 100*x + 60*y <= 600
Minimize 8*d1 + 3*d2 + 3*d3 + 1*d4
Subject to: 7*x + 3*y + d1 >= 40

10*x + 5*y + d2 - d3 = 60

5*x + 4*y + d4 >= 35

100*x + 60*y <= 600

dl >= 0, d2 >= 0, d3 >= 0, d4 >= 0
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Implementing

Algorithms 5

10 20
-4.615385

1.6

10

6.0

MSI
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5*x + 2*y - 20 >= -4.615385 - 0.1*4.615385
10
51.133603

-3*x + 15*y - 48 <= 51.133603 + 4

Sense D/P Deviation

goal 1 (OBJ1): 5*x + 2*y - 20 max P 10
goal 2 (0BJ2): -3*x + 15*y - 48 min D 4
goal 3 (0OBJ3): 1.5*x + 21*y - 3.8 max P 20
LIMT : 42*x + 13*y <= 100

Xpress-Optimizer Reference Manual Goal Programming 40

Goal Programming 5
141.943668 20

1.5*x + 21*y - 3.8 >= 141. 943995 - 0. 2*141. 943995
0.238062 6.923186

1*(-3*x + 15*y - 48) - 100*(5*x + 2*y - 20) - 0.01*(1.5*x +
21*y - 3.8)

OBJ1: 5*x + 2*y - 20 = -4.615389
OoBJ2: -3*x + 15*y - 48 = 67.384613
OBJ3: 1.5*x + 21*y - 3.8 = 157. 738464
0.0 7.692308
Weights Sense
goal 1 (0OBJ1): 5*x + 2*y - 20 100 nmx
goal 2 (0BJ2): -3*x + 1b*y - 48 1 nmin
goal 3 (0OBJ3): 1.5*x + 21*y - 3.8 0.01 nBmx
LIMT : 42*x + 13*y <= 100
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Console and Library

Functions 6

6

Xpress-Optimizer

Optimizer



6.1

Optimizer
Xpress

ALTER

FI XGLOBAL
GLOBAL

GOAL

HELP

s

MAXIM / M NI M
QUT

RANGE
READBASI S
READDI RS
READPROB
RECURSE
RESTORE
SAVE

SCALE
SETPROBNAVE

Optimizer

Optimizer
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Console and Library

Functions 6

6.2

NULL

STOP

Xpress

Xpress

Optimizer

MSI

53

83

141
144
146
147
175
179
180
182
184
186
189
191
193
194
232

235



VRl TEBASI S

VARl TEOWNI OMNI
WRI TEPROB

VRl TEPRTRANGE

VARl TEPRTSOL

VARl TERANGE

VRl TESOL
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Console and Library

Functions 6

Optimizer
XPRSgetintattrib(prob, XPRS_ERRORCODE, &er r or code) ;

XPRSget | asterror

XPRSgetintattrib
Xpress Xpress-MP Essentials

Xpress-Optimizer Reference Manual Console and Library Functions 44

XPRSaddcols 6

XPRSaddcols
Optimizer

i nt XPRSaddcol s( XPRSprob prob, int newcol, int newnz,

doubl e *objx, int *nstart, int *nrw nd, double *dmatval,

doubl e *bdl, double *bdu);

Integer
Double

MSI

240
242
244
246
248
250
252

XPRS_
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prob

newco

newnz

obj x newcol

net art ntwi nd dmatva
newcol +1

nrwi nd newnz

dmat val newnz

bdl newcol

bdu newcol

EXTRACOLS

EXTRAELEMS

EXTRAM PENTS

MATRI XTOL
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XPRSaddcols 6

XPRSaddcol s @ (b XPRSaddnanes
obj[0] = 3;

metart[] = {0, 3};

nmw nd[] = {0, 1, 3};

matval [] = {2.0, 1.0, 3.0};

bdl[0] = 0.0; bdu[0] = 12.0;

XPRSaddcol s(prob, 1, 3, obj , nstart, nrw nd, mat val , bdl , bdu) ;
XPRSaddnames( prob, 2, "z", 2, 2);

1. EXTRACOLS EXTRAELEMS EXTRAM PENTS

2. XPRS_PLUSI NFI NI TY
XPRS_M NUSI NFI NI TY

XPRSaddnanes, XPRSaddr ows, XPRSal t er , XPRSdel col s.
(a) Maximize (b) Maximize
Subiject to: Subject to:
2Xy +2xy 3z ++

X4y +24 .

y5.

3xy +20.

Xy+9.

X4y 2z + +24 .

yz+5.

3xy +20.
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Xy3z++9.

z12.
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XPRSaddcuts 6

XPRSaddcuts

i nt XPRSaddcut s( XPRSprob prob, int ncuts, int *ntype,
char *qrtype, double *drhs, int *nstart, int *ntols,
doubl e *dmatval);

prob
ncuts .
ntype ncut s
XPRSdel cut s
grtype ncuts
L
G
E
dr hs ncuts
mst ar t ncol s dmatval
ncut s+1
nst art[ ncuts] ncut s+1
ncol s mstart[ncuts]-1
dmat val mstart[ncuts]-1

Xpress-Optimizer Reference Manual Console and Library Functions 47

XPRSaddcuts 6

Double
1. XPRSaddcut s ncols dmatva
net art
nmst art ncol s dmmat val ncut s+1

ncut s+1 mst ar t [ ncut s]
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ncuts 0, , ROWN&-ncut s-1
ROWS-ncut s, , ROWNG-1 CUTS

XPRSaddr ows, XPRSdel cpcut s, XPRSdel cut s, XPRSget cpcutli st,
XPRSget cut | i st, XPRSI oadcut s, XPRSst or ecut s, 4

MATRI XTOL
Xpress-Optimizer Reference Manual Console and Library Functions 48

XPRSaddnames 6

XPRSaddnames

ASCII XPRSaddnanes

i nt XPRSaddnanes( XPRSprob prob, int type, char *cnanes,
int first, int last);

Integer

ab profit first second
char rnanmes[] = "profit\0Ofirst\0Osecond”
char cnanmes[] = "a\0b";

XPRSaddnames( prob, 1, rnanes, 0, nrow 1) ;
XPRSaddnanes( prob, 2, chanes, 0, ncol -1);

prob
type 1

cnanes NULL MPSNAMEL ENGTH+1
NULL

first
| ast

MPSNAMELENGTH
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XPRSaddnames 6
XPRSaddcol s, XPRSaddr ows, XPRSget nanes.
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XPRSaddrows 6
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XPRSaddrows
Optimizer

i nt XPRSaddr ows( XPRSprob prob, int newow, int newnz,
char *qrtype, double *rhs, double *range, int *nstart,
int *nclind, double *dmatval);

prob
newr ow
newnz
qrtype newr ow
L
E
G
R
N
rhs newr ow
range nclind dmatval
newr ow NUL L
range R
nmet art nmclind dmatval
newr ow+1
nclind newnz
dmat val ( ) newnz
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XPRSaddrows 6

Integer
Double

NewRow:
artype[0] ="L";
rhs[0] = 25.0;
mstart[] 0, 3};
nclind[] 0, 1, 2};
dmatval[] = {8.0, 9.0, 10.0};

=
=1

XPRSaddr ows( prob, 1, 3, grtype, rhs, NULL, nstart, ntlind,
dmat val ) ;
XPRSaddnames( prob, 1, " NewRow', 4, 4) ;



EXTRAROWS EXTRAELEMS

XPRSaddcol s, XPRSaddcut s, XPRSaddnanes, XPRSdel r ows.
EXTRAELEMS
EXTRAROWS
MATRI XTOL
Maximize:
Subiject to:
2xy 3z ++
X4y 2z ++24 .
yz+5.
3xy 20 .+
Xy3z++9.

8x 9y 10z + + 25 .
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XPRSaddsetnames 6
XPRSaddsetnames

ASCII

i nt XPRSaddset names( XPRSpr ob prob, char *nanmes, int first,
int last);

Integer

setl set2
char snanes[] = "set1l\0Oset?2"

XPRSaddset nanes( prob, snanes, 0, 1);

XPRSaddnanes, XPRSI oadgl obal , XPRSI oadqgl obal

prob
nanes NULL MPSNAMEL ENGT H+1

first
| ast

MPSNAMEL ENGTH
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XPRSalter

MSI

NULL



MSI

ALTER 6

XPRSalter ALTER

i nt XPRSal t er (XPRSprob prob, const char *fil enane);
ALTER [ filename]

Integer
Double

1( )

problem_name. al t

XPRSal ter (prob,"");

2 ( )
fred.alt
ALTER fred
1 filenane. alt A.6 (.alt)
ASCII MPS REVI SE
MODI FY
prob
fil enane 200
problem_name .alt
EXTRAELEMS
MATRI XTOL
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XPRSalter
ALTER 6
2. XPRSal t er (ALTER) EXTRAELEMS
XPRSr eadpr ob(READPROB)
3.
PRESCLVE O XPRSr eadpr ob (READPROB)
A.6 (.alt)
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XPRSbranchcut 6

XPRSbranchcut



MSI

XPRSset cbsepnode

i nt XPRSbr anchcut (XPRSprob prob, int ncuts, int *m ndex);

XPRSset chsepnode( pr ob, sepNode, NULL) ;

sepNode
i nt sepNode( XPRSprob prob, void *my_object, int ibr
int iglsel, int ifup, double curval)
{
int index;
doubl e dbd;
i f(ifup)

{
dbd = fl oor(xval);
XPRSst or ebounds(prob, 1, & gl sel ,"U", &lbd, & ndex) ;

}

el se

gbd = ceil (xval);

prob

ncuts

m ndex XPRSst or ebounds
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XPRSbranchcut 6
XPRSst or ebounds(prob, 1, & gl sel ,"L", &lbd, & ndex) ;

}
XPRSbr anchcut (prob, 1, & ndex) ;
return O;

}

XPRSget cpcut | i st, XPRS| oadcut s, XPRSset cbesti mat e,

XPRSset cbsepnode, XPRSst or ecut s, 5.4
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XPRSbtran 6

XPRSbtran

()



MSI

i nt XPRSbt r an( XPRSpr ob prob, double *vec);

Double

i row

z
/* M ninmum size of arrays:
y: nrow + ncol;
metart: 2;
nrowi nd, dmatval: nrow. */
/* set up the unit vector y to pick out row irow */
for(i = 0; i < nrow, i++)
y[i] = 0.0;
yl[irow] = 1.0;
rc = XPRSbtran(prob,y); /* y = e*B"{-1} */
/[* Formz =y * A*/
for(j =0; J < ncol, j+H){
rc = XPRSget col s(prob, nstart, nrowi nd, dnmat val , nr ow,

&nelt,j,j);

for(d = 0.0, ielt =0, ielt <nelt; ielt++)

prob

vec ROWS
ETATOL
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XPRSbtran6
d += y[nrowind[ielt]] * dmatval[ielt];
y[nrow + j] = d;

}
XPRSbt r an

XPRSf t r an.
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XPRSchgbounds 6
XPRSchgbounds

i nt XPRSchgbounds( XPRSpr ob prob, int nbnds, int *m ndex,
char *qgbtype, double *bnd);



MSI

0 0.5
m ndex[ 0] = O;
gbtype[0] = "U;
bnd[ 0] = 0.5;

XPRSchgbounds( prob, 1, mi ndex, gbt ype, bnd) ;
1. m ndex

2. XPRSchgbounds

prob
nbnds
m ndex nbnds
gbt ype nbnds
U
L
B
bnd nbnds

Xpress-Optimizer Reference Manual Console and Library Functions 60

XPRSchgbounds(S
3. XPRS_PLUSI NFI NI TY
XPRS_M NUSI NFI NI TY (bnd)

XPRSget | b, XPRSget ub, XPRSst or ebounds.

Xpress-Optimizer Reference Manual Console and Library Functions 61
XPRSchgcoef(S

XPRSchgcoef

i nt XPRSchgcoef (XPRSprob prob, int irow, int icol
doubl e dval);

Double

0.33
XPRSchgcoef (prob, 2,1, 0. 33);

XPRSchgcoef XPRSchgntoef



XPRSaddcol s, XPRSaddr ows, XPRSchgntoef , XPRSchgnmgobj ,

XPRSchgobj , XPRSchgqobj , XPRSchgr hs, XPRSget col s, XPRSget r ows.

prob
irow
i col
dval dval

MATRI XTOL
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XPRSchgcoltype 6

XPRSchgcoltype

i nt XPRSchgcol t ype( XPRSprob prob, int nels, int *m ndex,
char *qctype);

m ndex[ 0] = 3; mindex[1l] = 5;

qctype[0] = "I1"; qctype[l] ='B;
XPRSchgcol t ype( prob, 2, mi ndex, qctype);

MIP
XPRSchgcol type

XPRSaddcol s, XPRSchgr owt ype, XPRSdel col s, XPRSget col t ype.

prob

nel s

nm ndex nel s

qctype nel s
C
B

|
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XPRSchgmcoef 6

XPRSchgmcoef

MSI



MSI

i nt XPRSchgntoef ( XPRSprob prob, int nels, int *nrow,
int *ncol, double *dval);

Double

nr owf 0] 0; nrow 1]

ncol [ 0] 1, nrol[1] ;

dval [ 0] 2.0; dval[1] 0.0;

XPRSchgntoef ( prob, 2, ntow, ntol , dval ) ;
20 0.0

IRSE

XPRSchgntoef XPRSchgcoef

prob

nel s

nr ow nel s

ncol nel s

dval nel s dval

MATRI XTOL
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XPRSchgmcoef 6

XPRSchgcoef , XPRSchgnmgobj , XPRSchgobj , XPRSchgqobj , XPRSchgr hs,

XPRSget col s, XPRSget r hs.
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XPRSchgmaqgobj 6

XPRSchgmqobj

i nt XPRSchgnmobj ( XPRSprob prob, int nels, int *ngcol 1,
int *nygcol 2, double *dval);

nmgcol 1[0] = 0; nmcol 2[0] = 0; dval[0] = 6.0;
mgcol 1[1] = 1; mgcol 2[1] = 0; dval[1] = 3.0;
XPRSchgnmobj ( prob, 2, ngcol 1, ngcol 2, dval ) ;



MSI

1. mgcol 1 ngcol 2
XPRSaddcol s
2. XPRSchgqobj
XPRSchgnmobj
prob
nel s
ngcol 1 nco
ngcol 2 ncol
dval dval 0

6X1()23x1()x2()x3x2()x1()x++()2.
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XPRSchgmqobjES
XPRSchgcoef , XPRSchgntoef , XPRSchgobj , XPRSchgqobj , XPRSget qobj .
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XPRSchgobj 6
XPRSchgobj

i nt XPRSchgobj (XPRSprob prob, int nels, int *m ndex,
doubl e *obj);

XPRSchgobj

m ndex[0] = 0; nmindex[1l] = 2; mndex[2] = 5;
obj[0] = 25.0; obj[1] = 5.3; obj[2] = 0.0;
XPRSchgobj ( prob, 3, m ndex, obj);

OBJFI XED

XPRSchgcoef , XPRSchgntoef , XPRSchgnmobj , XPRSchgqobj ,

XPRSget obj .

prob

nel s

m ndex nel s -1
obj nel s
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XPRSchgqgobj 6



XPRSchgqgobj

Hessian (icol,jcol)

i nt XPRSchgqobj ( XPRSprob prob, int icol, int jcol
doubl e dval);

icol =jcol = 0; dval = 6.0;
XPRSchgqobj (prob,icol,jcol,dval);
icol =0; jcol = 1; dval = 3.0;
XPRSchgqobj (prob,icol,jcol,dval);

1. i col jcol

2. icol jcol icol, jcol j col

XPRSchgcoef , XPRSchgntoef , XPRSchgnmgobj , XPRSchgobj ,
XPRSget qobj .

prob

i col

j col

dval Hessian

6X1()23x1()x2()x3x2()x1()x++()2.
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XPRSchgrhs 6
XPRSchgrhs

i nt XPRSchgr hs( XPRSprob prob, int nels, int *m ndex,
doubl e *rhs);

2 6 8
mi ndex[ 0] = 2; nmindex[1] = 8; mndex[2] = 6;
rhs[0] = 5.0; rhs[1] = 3.8; rhs[2] = 5.7,
XPRSchgr hs( prob, 3, m ndex, rhs);

MSI

XPRSaddcol s

i col Hessian

dval 0



XPRSchgcoef , XPRSchgntoef , XPRSchgr hsr ange, XPRSget r hs,
XPRSget r hsr ange.

prob
nel s
m ndex nel s

rhs nel
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XPRSchgrhsrange 6
XPRSchgrhsrange

i nt XPRSchgr hsrange( XPRSprob prob, int nels, int *m ndex,
doubl e *rng);

m ndex[0] = 5; rng[0] = 2.0;
XPRSchgr hsrange( prob, 1, m ndex, rng) ;

XPRSchgcoef, XPRSchgntoef , XPRSchgr hs, XPRSget r hsr ange.

prob

nel s

m ndex nel s

rng nel s
r

;<y+10.8xy+10..
ro.b=b.br-ajx__b..
ro.b.bajx__ br+..
rO<b=b.bajx__br-..

ro<b.br+ajx__b..
Xpress-Optimizer Reference Manual Console and Library Functions 71

XPRSchgrowtype 6

XPRSchgrowtype

MSI



MSI

i nt XPRSchgr owt ype( XPRSprob prob, int nels, int *m ndex,
char *qrtype);

m ndex[0] = 4; qrtype[0] = "FE;
XPRSchgr owt ype( prob, 1, ni ndex, qrtype);

R L XPRSchgr hsr ange

XPRSaddr ows, XPRSchgcol t ype, XPRSchgr hs, XPRSchgr hsr ange,
XPRSdel r ows, XPRSget r owr ange, XPRSget r owt ype.

prob

nel s

nm ndex nel s

qrtype nel s

Z T O mr
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XPRScopycaHbacks(S
XPRScopycallbacks

i nt XPRScopycal | backs( XPRSpr ob dest, XPRSprob src);

probl cal | back prob2

XPRScr eat epr ob( &pr obl) ;
XPRSset chnmessage( probl, cal | back, NULL) ;



MSI

XPRScr eat epr ob( &pr ob2) ;
XPRScopycal | backs(prob2, probl);

XPRScopycontrol s, XPRScopypr ob

dest

Src
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XPRScopycontrols 6

XPRScopycontrols

i nt XPRScopycontrol s( XPRSprob dest, XPRSprob src);

probl prob2
XPRScr eat epr ob( &pr obl);
XPRSset i ntcontrol (probl, XPRS_PRESOLVE, 0) ;
XPRScr eat epr ob( &pr ob2) ;
XPRScopycontrol s(prob2, probl);

XPRScopycal | backs, XPRScopypr ob

dest

Src
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XPRScopyprob 6
XPRScopyprob

i nt XPRScopypr ob( XPRSprob dest, XPRSprob src,
char *probnane);

probl prob2
XPRSpr ob probl, prob2

XPRScr eat epr ob( &pr ob2) ;
XPRScopypr ob(prob2, probl, " MWProb");
XPRScopycontrol s(prob2, probl);
XPRScopycal | backs(prob2, probl);



MSI

XPRScopypr ob
XPRScopycal | backs, XPRScopycontrols

XPRScopycal | backs, XPRScopycontr ol s, XPRScr eat epr ob
dest

src

pr obnane 200
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XPRScreateprob 6

XPRScreateprob
Optimizer

i nt XPRScr eat epr ob( XPRSpr ob *prob);

mypr ob
XPRSpr ob prob

XPRSi ni t (NULL) ;
XPRScr eat epr ob( &pr ob) ;
XPRSr eadpr ob( prob, "nmyprob","");

1. XPRScreateprob XPRSinit Optimizer

XPRSdest royprob

XPRSdest r oypr ob, XPRScopypr ob, XPRSi ni t .

prob
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XPRdecMsES

XPRSdelcols

i nt XPRSdel col s( XPRSprob prob, int ncols, int *m ndex);



MSI

m ndex[ 0] = 3;
XPRSdel col s(prob, 1, m ndex) ;

0 cas-1 CALS

XPRSaddcol s, XPRSchgcol t ype, XPRSdel r ows.
prob
ncol s

m ndex ncol s
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XPRSdelcpcuts 6

XPRSdelcpcuts

XPRSdel cut s
XPRSdel cpcut s

i nt XPRSdel cpcut s( XPRSprob prob, int itype, int interp
int ncuts, int *ncutind);

XPRSaddcut s, XPRSdel cut s, XPRSI oadcut s, 5.4

prob
itype
interp

-1

1

2

itype
3
itype

ncuts -1

nmcut i nd ncuts -1



MSI

NULL ncuts
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XPRSdelcuts 6

XPRSdelcuts

XPRSaddcuts XPRSI oadcut s

i nt XPRSdel cut s( XPRSprob prob, int ibasis, int itype,
int interp, double delta, int num int *ncutind);

prob
i basi s
itype
interp itype
-1
1
2
itype
3
itype
delta delta
XPRS M NUSI NFI NI TY
num -1
ncuti nd num -1
NUL L num
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XPRSdelcuts 6

i basi s
i basi s

2. delta



MSI

0,...,ncuts-1 ( ncuts
ncut s,...,ncut s+nadded- 1 nadded
) CUTS

XPRSaddcut s, XPRSdel cpcut s, XPRSI oadcuts, 5.4
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XPRdenode(S
XPRSdelnode

i nt XPRSdel node( XPRSprob prob, int inode, int ifboth);

XPRSdel node( pr ob, 10, 0) ;

10
prob
i node
i fboth
0
1
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XPRSdeHows(S

XPRSdelrows
Optimizer

i nt XPRSdel r ows( XPRSprob prob, int nrows, int *m ndex);

0 10
m ndex[ 0] = 0; mindex[1l] = 10;
XPRSdel r ows( prob, 2, m ndex) ;



MSI

0 RON&-1
ROWS

XPRSaddr ows, XPRSchgr owm ype, XPRSdel col s.
prob

nr ows

m ndex nr ows
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XPRSdestroyprob 6
XPRSdestroyprob

i nt XPRSdest r oypr ob( XPRSpr ob prob);

mypr ob

XPRScr eat epr ob( &pr ob) ;

XPRSr eadpr ob( prob, "myprob","");
XPRSmaxi m( prob, "");

XPRSdest roypr ob( prob);

XPRSdest royprob NULL

XPRScr eat epr ob, XPRSf r ee, XPRSi ni t .

prob
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XPRSfixglobal

FIXGLOBAL 6

XPRSfixglobal FIXGLOBAL

i nt XPRSfixgl obal ( XPRSprob prob);
FI XGLOBAL



1( )
nmypr ob
mypr ob
XPRSr eadpr ob( prob, "nmyprob","");
XPRSm ni m( prob,"g");
XPRSr eadpr ob( prob, "nmyprob","");
XPRSf i xgl obal (prob);
XPRSm ni m( prob, "");
XPRSwri t eprtsol (prob);

2 ( )

READPROB
MN M -g

READPROB

FI XGLOBAL
M NI M

PRI NTSOL

prob
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XPRSfixglobal

FIXGLOBAL 6

1. XPRSfi xgl obal (FI XGLOBAL)
2,

XPRSf i xgl obal (FI XGLOBAL)

XPRSf i xgl obal (FI XGLOBAL)

MIP

XPRSgl obal (GLOBAL), XPRSr ange (RANGE).
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XPRSfree 6

XPRSfree

i nt XPRSfree(void);

prob
XPRSdest r oypr ob( prob);
XPRSfree();

XPRSgl obal

XPRSf i xgl obal

(GLOBAL)

XPRSr ange (RANGE)

MSI



MSI

return O;

XPRSf r ee XPRSi ni t

XPRSdest r oypr ob, XPRSi ni t .
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XPRSftran 6

XPRSftran

i nt XPRSftran(XPRSprob prob, double *vec);

Double
j col

/[* Mn size of arrays: nstart: 2; nmrowi nd, dmatval & y:
nrow. */

/* Get colum as |oaded originally, in sparse format */
rc = XPRSget col s(prob, nstart, nrow nd, dmatval, nrow,
&nelt, jcol, jcol);

/* Unpack into the zeroed array */

for(i = 0; i < nrow, i++)
y[i] = 0.0;
for(ielt = 0; ielt < nelt; ielt++)
y[nrowi nd[ielt]] = dmatval[ielt];
rc = XPRSftran(prob,y);

2

i row

pr ob
vec ROWS
ETATOL
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XPRSftran6

/[* Mn size of arrays: y: nrow */

/* Set up the original slack colum in full format */
for(i = 0; i < nrow, i++)

y[i] = 0.0;

y[irow] = 1.0;

rc = XPRSftran(prob,y);



XPRSbt r an
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XPRSgetbanner 6

XPRSgetbanner

i nt XPRSget banner (char *banner);

XPRSget banner

char banner[256];
i f (XPRSi ni t (NULL))

XPRSget banner (banner) ;
printf("%\n", banner);
return 1,

}
XPRSget banner (banner) ;
printf("%s\n", banner);

XPRSi ni t

XPRSi ni t.

banner
256
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XPRSgetbasis 6

XPRSgetbasis

i nt XPRSget basi s( XPRSprob prob, int *rstatus,
int *cstatus);

Integer

(NULL

MSI



int rows, cols, *rstatus, *cstatus;

XPRSm ni m( prob,"");
XPRSgetintattrib(prob, XPRS_ROAS, & ows) ;
XPRSgetintattrib(prob, XPRS_COLS, &col s) ;
rstatus = (int *) malloc(sizeof (int)*rows);
cstatus = (int *) nmalloc(sizeof(int)*cols);

prob
rstatus
ROWS
0 , .
1 , .
2 , ,
NULL
cstatus COoLS
0
1
2
NULL
SOLUTI ONFI LE
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XPRSgetbasis 6
XPRSget basi s(prob, rstatus, cstatus);

XPRSget pr esol vebasi s, XPRSI oadbasi s, XPRSI oadpr esol vebasi s.
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XPRSgemoHangees

XPRSgetcolrange

XPRSr ange

i nt XPRSget col range( XPRSpr ob prob, doubl e *upact,
doubl e *| oact, double *uup, double *udn, double *ucost,
doubl e *lcost);

int cols, *upact, *loact, *uup, *udn, *ucost, *|cost;

XPRSgetintattrib(prob, XPRS_COLS, &col s) ;
upact = malloc(col s*(sizeof(int)));
| oact mal | oc(col s*(sizeof (int)));

MSI



uup = nmlloc(col s*(sizeof (int)));

udn = mal |l oc(col s*(sizeof (int)));

ucost = malloc(col s*(sizeof(int)));

| cost = malloc(col s*(sizeof(int)));

XPRSr ange( pr ob) ;

XPRSget col range( prob, upact, | oact, uup, udn, ucost, | cost);
prob

upact COLS
| oact CaLS
uup COoLS
udn CcaLs
ucost CaLS

| cost CaLS

Xpress-Optimizer Reference Manual Console and Library Functions 92

XPRSgetcolrange 6

(problem_name. r ng)

XPRSget r owr ange, XPRSr ange.
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XPRSgetcols 6

XPRSgetcols

i nt XPRSget col s(XPRSprob prob, int *nstart, int *nrw nd,
doubl e *dmatval, int size, int *nels, int first,
int last);

int nels, cols, first = 0, |ast;

prob
et art mw nd dmatval
last-first+2
i ntrwi nd dnatval metart[i]
nmetart[i+1]-nstart[i] NULL
nrwi nd si ze
NULL

dmat val si ze

MSI

NULL



si ze
nel s nrwi nd,dmat val
si ze si ze
nels size nel s
first
| ast
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XPRSgetcols 6

XPRSgetintattrib(prob, XPRS_COLS, &col s) ;

| ast = col s-1;

XPRSget col s(prob, NULL, NULL, NULL, O, &el s, first,last);
nel s

mstart ,ntw nd,dnat val NULL
si ze

XPRSget r ows.
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XPRSgetcoltype 6

XPRSgetcoltype

i nt XPRSget col t ype( XPRSprob prob, char *coltype, int first,
int last);

int cols, i;
char *types;

XPRSgetintattrib(prob, XPRS_COLS, &col s) ;
types = (char *)mall oc(sizeof(char)*cols);
XPRSget col t ype( prob, types, 0,col s-1);
for(i=0;i<cols;i++) printf("%\n",types[i]);

XPRSchgcol t ype, XPRSget r owt ype.
prob
col type last-first+1

MSI



T o0V

first
| ast
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XPRSgempcuﬂBtES

XPRSgetcpcutlist

i nt XPRSget cpcutli st ( XPRSprob prob
doubl e delta, int *ncuts, int size,
doubl e *dviol);

1. delta

XPRS_M NUSI NFI NI TY delta

prob
itype
interp
-1
1
2
itype
3
itype
delta delta
ncuts
si ze
ncut i nd
dvi ol
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XPRSgetcpcutlist 6
2. si ze
ncuts
nmcut i nd

int itype, int interp
int *ncutind,
itype
si ze
si ze
size ncut s
si ze ncut s

MSI



XPRSget cpcut s, XPRSget cutlist, 5.4
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XPRSgetcpcuts 6

XPRSgetcpcuts

m ndex
ncol s, dmat val
nst art

i nt XPRSget cpcut s( XPRSprob prob, int *nindex, int ncuts,
int size, int *ntype, char *qrtype, int *nstart,
int *ncols, double *dmatval, double *drhs);

prob

m ndex ncuts

ncut s

si ze

ntype ncut s

grtype (L,G, B) ncut s

net art ncol s dmat val
ncut s+1 ncut s+1

ncol s si ze
dmat val si ze

dr hs ncuts
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XPRSgetcpcuts 6
XPRSget cpcut | i st, XPRSgetcutlist, 5.4
Xpress-Optimizer Reference Manual Console and Library Functions 100

XPRSgetcutlist 6

XPRSgetcutlist

int XPRSgetcutlist(XPRSprob prob, int itype, int interp,
int *ncuts, int size, int *ncutind);

MSI



si ze si ze
ncuts size ncuts
XPRSaddcut s
-1

XPRSget cpcut | i st, XPRSget cpcuts, 5.4

prob
itype -1
interp

-1

1

2

itype

3
ncuts itype
si ze
nmcut i nd si ze
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XPRSgetdblattrib 6

XPRSgetdblattrib

i nt XPRSget dbl attri b(XPRSprob prob, int ipar,
doubl e *dval);

doubl e | pobj val
thSnaxin(probﬂ”ﬁ;

XPRSget dbl attri b(prob, XPRS_LPOBJVAL, & pobj val);
printf("The maxi mum profit is %\n", | pobjval);

XPRSgetintattrib, XPRSgetstrattrib.

ncuts

MSI

mcut i nd

itype



prob
i par
Xprs.h

dval
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XPRSgetdblcontrol 6

XPRSgetdblcontrol

i nt XPRSget dbl cont rol ( XPRSprob prob, int ipar,
doubl e *dgval);

XPRSget dbl control (prob, XPRS_M PTOL, &ni ptol);

XPRSset dbl control , XPRSgeti nt control , XPRSget strcontrol
prob

i par

Xprs. h
dgval
Xpress-Optimizer Reference Manual Console and Library Functions 103

XPRngst(S
XPRSgetdirs

XPRSgetdirs

i nt XPRSget dirs(XPRSprob prob, int *ndir, int *ntols,
int *npri, char *qgbr, double *dupc, double *ddpc);

1. ndi r M PENTS

XPRSgetintattrib(prob, XPRS_M PENTS, &ni pent s)
2. prob ndir NULL
prob

ndir

MSI



MSI

ncol s 0,1, 2,... ( -1, -2,... )
ndi r

npri ndir
gbr ndi r

U

D

N
dupc ndi r
ddpc ndir
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XPRngst(S
XPRS| oaddi r s, XPRSI oadpr esol vedi rs.
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XPRSgetglobal 6

XPRSgetglobal
XPRSni ni m  XPRSmaxi m
i nt XPRSget gl obal ( XPRSprob prob, int *nglents, int *sets,
char *qgtype, int *ngcols, double *dlim char *qgstype,
int *nestart, int *mscols, double *dref);
prob
ngl ents
M PENTS

sets SOS1 SO0S2 SETS
qat ype ngl ents

B

I

P

S

R
nmgcol s ngl ents
dlim

ngl ents

gstype sets

1 SOS1

2 SOS2



MSI
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XPRSgetglobal 6

ngcol s qrtype
int nglents, nsets, *ngcols;
char *qrtype;

XPRSget gl obal (prob, &gl ents, &set's, NULL, NULL, NULL, NULL,
NULL, NULL, NULL) ;

nmgcol s = mal | oc(ngl ents*si zeof (int));

grtype = mall oc(ngl ents*sizeof (char));

XPRSget gl obal (prob, &gl ent s, &isets, qtype, gcol s, NULL,
NULL, NULL, NULL, NULL) ;

prob,ngl ents,sets NULL

XPRS| oadgl obal , XPRSI oadqgl obal

nestart nscol s dref
sets+1 nscol s dref
SETMEMBERS sets+1
nscol s SETMEMBERS
dref SETVEMBERS
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XPRSgetiis 6
XPRSgetiis
s ams) 1
i nt XPRSgetiis(XPRSprob prob, int *col nunber,
int *rownunber, int *miscol, int *misrow);
Integer
prob s

int ncols, nrows, *miiscol, *misrow

XPRSi i s(prob,"");

XPRSgetii s(prob, &col s, &rows, NULL, NULL) ;
miscol = malloc(ncol s*sizeof (int));

misrow = mall oc(nrows*sizeof (int));

XPRSgetii s(prob, &col s, &rows, m i scol, m i srow);



XPRiis XPRSgetiis s

XPRSi i s.

prob

col nunber s

rownunber s

m i scol s col nunber
NULL

misrow s rownunber
NULL

MAXI | S
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XPRSgeﬂndex(S

XPRSgetindex

i nt XPRSgeti ndex( XPRSprob prob, int type, char *nane,
int *seq);

Integer

probl em n 0203
int seqr, seqc;

XPRSr eadpr ob( prob, "problem',"");

XPRSget i ndex(prob, 1,"n 0203", &seqr);
XPRSget i ndex( prob, 2,"n 0203", &seqc);

if(seqr==-1 && seqc ==-1) printf("n 0203 not there\n");

if(seqr!=-1) printf("n 0203 is row %\ n", seqr);
if(seqc!=-1) printf("n 0203 is columm %\ n", seqc);
XPRSaddnanes.
prob
type 1

2
name MPSNAMELENGTH (NULL

)
seq
-1

MPSNAMEL ENGTH
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XPRSgetinfeas 6

MSI



MSI

XPRSgetinfeas

i nt XPRSget i nf eas( XPRSprob prob, int *npv, int *nps,
int *nds, int *ndv, int *nx, int *nslack, int *ndual
int *nmdj);

Integer
Double

prob

npv

nps

nds

ndv

X npv NULL

nsl ack nps NULL
nmdual nds NULL

ndj ndv
NULL

91

422

SOLUTI ONFI LE

FEASTOL RHS

OPTI MALI TYTOL

Xpress-Optimizer Reference Manual Console and Library Functions 110

XPRSgetinfeas 6

NULL XPRSget i nf eas

int npv, nps, nds, ndv, *nx, *nslack, *ndual, *ndj;

XPRSget i nf eas(prob, &npv, &nps, &nds, &ndv, NULL, NULL,
NULL, NULL);

mx = mal loc(npv * sizeof (*nx));

msl ack = mal |l oc(nps * sizeof (*nsl ack));

mdual = mall oc(nds * sizeof (*ndual));

mdj = malloc(ndv * sizeof (*mdj));

XPRSget i nf eas(prob, &npv, &nps, &nds, &ndv, nx, nsl ack,
mdual , nmdj);



MSI

1. SOLUTIONFILE O SOLUTI ONFI LE
1 . sol
2. NULL

XPRSgetii s, XPRSget scal edi nf eas, XPRSi i s.
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XPRSgetintattrib 6

XPRSgetintattrib

int XPRSgetintattrib(XPRSprob prob, int ipar, int *ival);

int cols;
doubl e *I b;

XPRSget i nt at t ri b( pr ob, XPRS_COLS, &col s) ;
I'b = (double *) mall oc(sizeof (doubl e)*col s);
XPRSget | b(prob, I b, 0, col s-1);

XPRSget dbl attri b, XPRSgetstrattrib

prob
i par
Xprs. h
i val
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XPRSgeﬁntconUoI(S
XPRSgetintcontrol

i nt XPRSgeti nt control (XPRSprob prob, int ipar, int *igval);

defaultalg



MSI

XPRSmaxi m( prob, "");
XPRSget i nt control (prob, XPRS DEFAULTALG, &def aul tal g) ;
printf("DEFAULTALG is %\ n", defaul tal g);

SCALI NG

XPRSset i nt control , XPRSget dbl cont r ol , XPRSget st rcont r ol
prob
i par

Xprs. h
i gval
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XPRSgetlasterror 6

XPRSgetlasterror

i nt XPRSget | asterror ( XPRSprob prob, char *errnsg);

voi d error (XPRSprob myprob, char *function)

{
char errnsg[ 256];

XPRSget | ast error (myprob, errnsg);

printf("Function % did not execute correctly: %s\n",
function, errnsg);

XPRSdest r oypr ob( nyprob);

XPRSf ree();

exit(1);

}

XPRSpr ob prob

i f (XPRScr eat eprob( &prob)) error(prob, " XPRScreat eprob");

, ERRORCODE,
XPRSset chnmessage, XPRSset | ogfi | e.

prob
errnsg 256
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XPRSgetlb 6

XPRSgetlb



MSI

i nt XPRSget | b( XPRSpr ob prob, double *Ib, int first,

int last);
int cols;
doubl e *I| b;

XPRSget i nt at t ri b( pr ob, XPRS_COLS, &col s) ;
I'b = (double *) mall oc(sizeof (doubl e)*col s);
XPRSget | b(prob, I b, 0, col s-1);

XPRS_PLUSI NFI NI TY XPRS_M NUSI NFI NI TY

XPRSchgbounds, XPRSget ub.

prob

I b last-first+1
first

| ast
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XPRSgetnames 6

XPRSgetnames

NULL

i nt XPRSget nanes( XPRSprob prob, int type, char *nanes,
int first, int last);

Integer
1

int cols, rows, nl;

XPRSgetintattrib(prob, XPRS_COLS, &col s) ;
XPRSgetintattrib(prob, XPRS_ROAS, & ows) ;

XPRSget i nt control (prob, XPRS_MPSNAMELENGTH, &nl ) ;
cnanes = (char *) malloc(sizeof(char)*(nl+1)*cols);

prob



MSI

type 1

2
nanes

MPSNAMEL ENGTH NULL

nanes (first-last+1)*( MPSNAMELENGTH+1)
/ first+i

i * MPSNAVEL ENGT H+i names
first
| ast
MPSNAMEL ENGTH
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XPRSgetnames 6

rnanes = (char *) mall oc(sizeof (char)*(nl+1)*rows);
XPRSget nanmes( prob, 1, rnanes, 0, rows-1);
XPRSget nanmes( pr ob, 2, chanes, 0, col s-1);

2

C nanes[i]
i nt nanel engt h;

XI'DRSget i nt control (prob, XPRS_MPSNAMELENGTH, &nanel engt h) ;
printf("%", nanmes + i*(nanmel ength+l));

XPRSaddnanes.
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XPRSgetobj 6
XPRSgetobj

i nt XPRSget obj ( XPRSprob prob, double *obj, int first,
int last);

int cols;
doubl e *obj;

.XiDi?Sgeti ntattri b(prob, XPRS_COLS, &col s);
obj = (double *) mall oc(sizeof (doubl e)*col s);
XPRSget obj (prob, obj, 0, cols-1);

XPRSchgobj .
prob



obj last-first+1

first

| ast
Xpress-Optimizer Reference Manual Console and Library Functions 118

XPRSgetpivotorder 6

XPRSgetpivotorder

i nt XPRSget pi vot or der ( XPRSprob prob, int *npiv);

pPi vot
XPRSgetintattrib(prob, XPRS_ROAS, & ows) ;
pPivot = nmalloc(rows*(sizeof(int)))
XPRSget pi vot or der ( prob, pPi vot);

MSI

0 ROWs-1 ROWG+SPARERONS  ROWS+SPAREROWS+COL S-1

XPRSget pi vot s, XPRSpi vot .
prob

npi v ROWS
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XPRSgetpivots 6

XPRSgetpivots
in

i nt XPRSget pi vot s( XPRSprob prob, int in, int *outlist,
doubl e *x, double *dobj, int *npiv, int maxpiv);

int npiv, outlist[5];
doubl e dobj;

XPRSget pi vot s(prob, 6, outlist, NULL, &Jobj , &pi v, 5);
prob
in



MSI

outli st maxpi v
NULL

X in

ROWS+SPAREROWS+COL S NULL
dobj in
npi v
maxpi v
425 in
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XPRSgetpivots 6

1. in
npi v maxpi v
maxpi v outli st in
outli st
dobj
2. 0 ROWs-1 ROWS+SPAREROAS ROWS+SPAREROWS+COLS-1

XPRSget pi vot or der, XPRSpi vot .
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XPRSgetpresolvebasis 6

XPRSgetpresolvebasis

i nt XPRSget pr esol vebasi s( XPRSprob prob, int *rstatus,
int *cstatus);

XPRSpr ob prob;
int i, cols, *cstatus;

XPRST eadpr ob( prob, "nygl obal prob","");
XPRSmi ni m( prob, "");

prob
rstatus



MSI

ROWS

=

NULL
cstatus CaLSs

0
1
2

NUL L
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XPRSgetpresolvebasis 6

XPRSgetintattrib(prob, XPRS_COLS, &col s) ;
cstatus = mall oc(col s*sizeof (int));
XPRSget pr esol vebasi s( prob, NULL, cst atus);
for(i=0;i<cols;i++)

printf("Colum %: %l\n", i, cstatus[i]);
XPRSgl obal (prob);

XPRSget basi s, XPRSI oadbasi s, XPRSI oadpr esol vebasi s.
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XPRSgeUNesoNesoIES

XPRSgetpresolvesol

i nt XPRSget presol vesol ( XPRSprob prob, double *x,
doubl e *sl ack, double *dual, double *dj);

« )

XPRSr eadpr ob( prob, "MyProb","");
XPRSmaxi m( prob, "");
XPRSgetintattrib(prob, XPRS_COLS, &col s) ;

x = mal | oc(col s*si zeof (doubl e));

XPRSget pr esol vesol (prob, x, NULL, NULL, NULL) ;
for(i=0;i<cols;i++)

printf("Presolved x(%) = %\n",i,x[i]);
XPRSgl obal (prob);

prob

X CaLs NULL



MSI

sl ack ROWS NULL
dual ROWS
NUL L
dj CaLSs
NULL
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XPRSgetpresolvesol 6

2. XPRSget sol

XPRSget sol, 5.2
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XPRSgetprobname 6

XPRSgetprobname

i nt XPRSget pr obnanme( XPRSpr ob prob, char *probnane);

The following returns the problem name into pr obnane:
char probname[ 200] ;

.XiDiQSget pr obnane( prob, probnane) ;

XPRSset pr obnane.
prob

pr obnamne 200
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XPRSgetqobj 6
XPRSgetqobj

Hessian (icol, jcol)

i nt XPRSget qobj ( XPRSprob prob, int icol, int jcol,
doubl e *dval);



val ue
doubl e val ue;

XbﬁSgetqobj(prob,0,0,&vaIue);

dval Hessi an
3.0
6.0

XPRSchgqobj , XPRSchgnmgobj .
prob

i col

j col

dval

x0 ()2

X1 ()x2()x3x2 ()x1()x+()2.
6x1()2()2.
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XPRSgeUhs(S
XPRSgetrhs

i nt XPRSget r hs( XPRSprob prob, double *rhs,

int last);

int rows;
doubl e *rhs;

XPRSgetintattrib(prob, XPRS_ROAS, & ows) ;
rhs = (double *) malloc(sizeof (double)*rows);

XPRSget r hs(prob, rhs, 0, rows-1);

XPRSchgr hs, XPRSchgr hsrange, XPRSget r hsr ange.

prob
rhs

first
| ast
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XPRSgetrhsrange 6

XPRSget qobj

int first,

last-first+1

MSI

XPRSget qobj



XPRSgetrhsrange

i nt XPRSget r hsrange( XPRSpr ob prob, doubl e *range,
int first, int last);

int rows;
doubl e *range;

thSgetintattrib(prob,XPFELFKMB,&roms);
range = mall oc(rows*si zeof (doubl e));
XPRSget r hsrange( prob, range, 0, rows) ;

XPRSchgr hs, XPRSchgr hsr ange, XPRSget r hs, XPRSr ange.
prob

range last-first+1

first

| ast
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XPRSgetrowrange 6

XPRSgetrowrange

XPRSr ange

i nt XPRSget r owr ange( XPRSpr ob prob, doubl e *upact,
doubl e *| oact, double *uup, double *udn);

int rows;
doubl e *upact, *loact, *uup, *udn

XPRSr ange( pr ob) ;
XPRSgetintattrib(prob, XPRS_ROAS, & ows) ;
upact = mall oc(rows*si zeof (doubl e));

thSgetromwange(prob,upact,loact,uup,udn);

(problem_name. r ng)

MSI



MSI

XPRSchgr hsr ange, XPRSget col r ange.

prob

upact ROWS
| oact ROWS
uup ROWS
udn ROWS
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XPRSgetrows 6

XPRSgetrows

i nt XPRSgetrows(XPRSprob prob, int *nstart, int *ntlind,

doubl e *dmatval, int size, int *nels, int first,
int last);
prob
nst art nclind dmat val
| ast-first+2
i nrwind dmatval nstart[i]
metart[i+1l]-nstart[i] NULL
nclind si ze
NULL
dmat val si ze NULL
si ze
nel s nclind dmatval
size si ze
nels size nel s
first
| ast

Xpress-Optimizer Reference Manual Console and Library Functions 131

XPRSgetrows 6

int size=6, nels, nstart[3], ntlind]6];
doubl e dmatval [ 6] ;



XPRSget r ows( prob, nstart, nclind, dmtval, si ze, &el s, 0, 1) ;
for(i=0;i<nels;i++) printf("\toR. 1f\n",dnmtval[i]);

nstart, ntlind, dnatval NULL
si ze 0

XPRSget col s, XPRSget r owr ange, XPRSget r owt ype.
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XPRSgetrowtype 6

XPRSgetrowtype

i nt XPRSgetrowt ype( XPRSprob prob, char *qrtype, int first,
int last);

grtype
int rows;
char *qrtype;

XPRSgetintattrib(prob, XPRS_ROAS, & ows) ;

gqrtype = (char *) nmalloc(sizeof (char)*rows);
XPRSget r owt ype( prob, qrtype, 0, rows-1);

XPRSchgr owt ype, XPRSget r owr ange, XPRSget r ows.

prob
grtype last-first+1
N
L
E
G
R
first
| ast
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XPRSgetscaledinfeas 6

XPRSgetscaledinfeas

MSI



MSI

i nt XPRSget scal edi nf eas( XPRSprob prob, int *npv, int *nps,
int *nds, int *ndv, int *nx, int *mslack, int *ndual
int *nmdj);

Double

prob

npv

nps

nds

ndv

X npv NULL

msl ack nps NULL
ndual nds NUL L

ndj ndv
NUL L

422

FEASTOL RHS

OPTI MALI TYTOL
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XPRSgetscaledinfeas 6

NULL XPRSget scal edi nf eas

int *nx, *nslack, *ndual, *ndj, npv, nps, nds, ndv;

XPRSget scal edi nf eas(prob, &npv, &nps, &nds, &ndv, NULL,
NULL, NULL, NULL);

mk = mall oc(npv * sizeof (int));

nsl ack = mall oc(nps * sizeof(int));

mdual = nmalloc(nds * sizeof (int));

mdj = malloc(ndv * sizeof (int));
XPRSget scal edi nf eas(prob, &npv, &nps, &nds, &ndv, nx,
nmsl ack, ndual, ndj);

NULL

XPRSgetiis, XPRSget i nf eas, XPRSi i s.
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XPRSgeBoI(S

XPRSgetsol

i nt XPRSget sol ( XPRSprob prob, double *x, double *slack

doubl e *dual, double *dj);

Integer

(x) MIP (y)
int cols;
doubl e *x, *y;

XPRSmaxi m( prob, "");
XPRSgetintattrib(prob, XPRS_COLS, &col s);
x = mal | oc(col s*si zeof (doubl e));
XPRSget sol ( prob, x, NULL, NULL, NULL) ;
XPRSgl obal (prob);

y = mall oc(col s*si zeof (doubl e));
XPRSget sol (prob, y, NULL, NULL, NULL) ;

prob

X COLS

sl ack ROWS
NUL L

dual ROWS

NULL

dj CALS
NUL L

REL10STYLE

SOLUTI ONFI LE
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XPRSgemoIES

1. Optimizer XPRSmM nim  XPRSmaxi m
XPRSmi ni m XPRSmaxi m XPRSgl oba

2. XPRSgl obal XPRSget so
LP

SOLUTI ONFI LE
3. XPRSm ni m XPRSmaxi m

MSI

NULL

XPRSgl oba
XPRSget so

XPRSgl obal



MSI

4. XPRSget sol
XPRSget pr esol veso

5. XPRSM ni m XPRSmaxi m

XPRSm ni m XPRSmaxi m
6.

XPRSgl obal M P
XPRSni ni m XPRSmaxi m
XPRSgl oba
MIP MIP
(XPRSset chi nt sol )
XPRSget sol

XPRSget presol vesol , XPRSwri t eprtsol , XPRSwri t esol .
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XPRSgetstrattrib 6

XPRSgetstrattrib

int XPRSgetstrattri b(XPRSprob prob, int ipar, char *cval);

char matri xnanme[ 256] ;

XPRSr eadpr ob( prob, "nmyprob","");
XPRSget strattri b(prob, XPRS_MATRI XNAME, natri xnane);

XPRSget dbl attri b, XPRSgetintattrib.
prob
i par

Xprs. h

cval ( NULL
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XPRSgetstrcontrol 6

XPRSgetstrcontrol

i nt XPRSget strcontrol (XPRSprob prob, int ipar,



MSI

char *cgval);

MPSBOUNDNAME
char npsboundnane[ 256] ;

XPRSget st rcontrol (prob, XPRS_MPSBOUNDNAME, npsboundnane) ;
printf("Nanme = %\ n", npsboundnane);

XPRSget dbl control , XPRSget i nt control , XPRSset strcontrol

prob
i par

Xprs. h
cgval (NULL
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XPRSgetub 6

XPRSgetub

i nt XPRSget ub( XPRSpr ob prob, double *ub, int first,
int last);

int cols;
doubl e *ub;

thSgetintattrib(prob,XPRS_CCLS,&coIs);
ub = (double *) mall oc(sizeof (doubl e)*ncol);
XPRSget ub( pr ob, ub, 0, ncol -1);

XPRS_PLUSI NFI NI TY XPRS_M NUSI NFI NI TY

XPRSchgbounds, XPRSget | b.

prob

ub last-first+1
first

| ast
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MSI

XPRSgetunbvec 6

XPRSgetunbvec

i nt XPRSget unbvec( XPRSprob prob, int *junb);

XPRSget unbvec

XPRSget i nf eas, XPRSnaxi m / XPRSm ni m

prob
j unb
(" )junb(junb

0 rowl ) () junb-ROAS-SPAREROAS j unb
ROWG+SPAREROAS  ROAG+SPAREROWG+COL S-1

91
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XPRSglobal

GLOBAL 6

XPRSglobal GLOBAL

XPRSnmaxi m ( MAXI M) XPRSNi ni m (M NI M LP

i nt XPRSgl obal ( XPRSpr ob prob);
GLOBAL

Integer

prob

BACKTRACK

BREADTHFI RST

COVERCUTS

CPUTI ME 1 CPU 0
CUTDEPTH

CUTFREQ



CUTSTRATEGY

DEFAULTALG

GOMCUTS Gomory
KEEPM PSCL

MAXM PSCL M P
MAXNODE

MAXSLAVE M P
MAXTI ME

M PLOG

M PPRESOLVE

NODESELECTI ON

REFACTOR

SBBEST

SBITERLIM T
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XPRSglobal

GLOBAL 6
Double

1( )

fred. mat, LP

XPRSr eadpr ob(prob, "fred","");
XPRSmaxi m( prob, "");
XPRSgl obal (prob);
XPRSwri t eprtsol (prob);

2 ( )

Optimizer

READPROB fred
MAXI M
GLOBAL
VRl TEPRTSOL

1. XPRSmaxi m (MAXIM XPRSmi nim (M N M) LP
XPRSgl obal (GLOBAL)
2. XPRSgl obal (GLOBAL)

TREECOVERCUTS

TREEGOMCUTS Gomory
VARSELECTI ON

M PADDCUTCFF

DEGRADEFACTOR

M PABSCUTOFF LP

M PABSSTOP

M PRELCUTCFF

M PRELSTOP

MSI

XPRSi ni t gl obal



MSI

M PTARGET
M PTCL

PSEUDOCCOST
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XPRSglobal

GLOBAL 6
3. M PLOG n A.7

4. XPRSmaxi m (MAXI M / XPRSmi ni m(M NI M XPRSgl obal (G.OBAL)
g XPRSmaxi m (MAXI M) / XPRSni ni m(M NI M)

5 ( ) CTRL-C
6. Optimizer MIPSTATUS
7. Optimizer GB (
) name
probname. gl b probname. gl b. 1,

probname. gl b. 2,.... 2GB

8. XPRSminim (M NN XPRSmaxi m (MAXI M)
XPRSgl obal (GLOBAL)

9. MIP MIP KEEPM PSOL 10
M P probname. sol KEEPM PSCL
2 M P
probname. so0 2 probname. sol 3
10 MIP
probname. sol probname. so0 probname. so09
Optimzer XPRSwitesol
(MRI TESCL) e ASCl |
XPRSf i xgl obal (FI XGLOBAL), XPRSi ni t gl obal , XPRSrmaxi m (MAXI M) /
XPRSm ni m (M NI M), A7
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XPRSgoal
GOAL 6

XPRSgoal GOAL

i nt XPRSgoal ( XPRSprob prob, char *fil ename, char *fl ags);
GOAL [ filename] [ - flags]



Integer

1( )

Goal ex gb1l. gol
XPRSr eadpr ob( prob, "goal ex","");
XPRSgoal ( prob, "gb1","fo");

2 ( )
oBJ1
READPROB
GOAL
P
0]
prob
fil enane 200
. gol )
flags XPRSgoal (GOAL)
o}
I
f filenane.grp
KEEPM PSOL
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XPRSgoal

GOAL 6

oBJ1

MAX

P

5

<empty line>

1. XPRSgoal (GOAL)
XPRSgoal (GOAL)

2. ( ) GOAL fil enane
fil enane. gol
Opti m zer

3. KEEPM PSCL
XPRSwr it esol (WRI TESQOL) e

5%

MSI



5.5
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HeLp O
HELP

Optimizer

HELP

Optimizer
HELP
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XPRSiis

IIS6
XPRSiis IS

(11S)

int XPRSiis(XPRSprob prob, char *fl ags);
I'1'S [-flags]

Integer
1( )
IS s
int iis;
.XiDiQSi is(prob,"f");
XPRSgetintattrib(prob, XPRS IIS, &iis);

printf("11S = %\n", iis);
2 ( )
MAXI | S s
IS
prob
fl ags XPRSiis (11S)

0 s

MSI



f problem_name.iis IS

s

MAXI | S
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XPRSiis

s 6

s MAXIIS
IS MAXIIS
s
2. (IS s

XPRSgetiis, 3.2
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XPRSinit 6

XPRSinit

Optimizer

i nt XPRSi nit(char *xpress);

XPRSi ni t

i f(XPRSi nit(NULL)) printf("Problemwi th XPRSinit\n");

s
Optimizer
XPRSiis (119S)
MXITS -1
XPRSi ni t

MSI



XPRScr eat epr ob, XPRSf r ee.
Xpress Xpresss-MP

NUL L
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XPRSinitglobal 6

XPRSinitglobal

XPRSgl oba
XPRSgl obal
XPRSi ni t gl obal XPRSgl obal

i nt XPRSi ni t gl obal ( XPRSprob prob);

XPRSi ni t gl obal (prob);
XPRSmaxi m( prob, "g");

XPRSgl obal , XPRSnmaxi m / XPRSni ni m
prob
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XPRSloadbasis 6

XPRSloadbasis

i nt XPRS| oadbasi s( XPRSprob prob, int *rstatus,
int *cstatus);

XPRSr eadpr ob( prob, "probl ent,"");
XPRS| oadbasi s(prob, rstatus, cstatus);
XPRSmi ni m( prob,"");

MSI



MSI

prob
rstatus
ROV
0
1
2
cstatus CcaLs
0
1
2

Xpress-Optimizer Reference Manual Console and Library Functions 152

XPRSloadbasis 6

. (cstatus[icol]=0)
(cstatus[icol]=2)

. (rstatus[jrow =1)

XPRSget basi s, XPRSget pr esol vebasi s, XPRSI oadpr esol vebasi s.
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XPRSloadcuts 6

XPRSloadcuts

XPRSI| oadcut s
XPRSdel cut s

i nt XPRSI oadcut s( XPRSprob prob, int itype, int interp,
int ncuts, int *ncutind);

XPRSaddcut s, XPRSdel cpcut s, XPRSdel cuts, 5.4

prob

itype

interp
-1
1
2



MSI

3 itype
ncut s -1 itype
ncuti nd ncuts -1
NULL ncuts -1
XPRSst or ecut s m ndex

XPRS| oadcut s
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XPRSMadst(S
XPRSloaddirs

i nt XPRSI oaddi r s( XPRSprob prob, int ndir, int *ntols,
int *npri, char *qgbr, double *dupc, double *ddpc);

XPRSget di r s, XPRS| oadpr esol vedi rs, XPRSr eaddi rs.

prob
ndir
ncol s ndi r
( -1 -2 )
npri ndir NULL
gbr ndir
U
D
N
NUL L
dupc ndir
NUL L
ddpc ndir
NUL L
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XPRSloadglobal 6

XPRSloadglobal

Optimizer



i nt XPRSI oadgl obal ( XPRSprob prob, char *probnanme, int ncol
int nrow, char *qrtype, double *rhs, double *range,

doubl e *obj, int *nstart, int *mmel, int *nrw nd,

doubl e *dmatval , double *dl b, double *dub, int ngents,

int nsets, char *qgtype, int *ngcols, double *dlim

char *qstype, int *nsstart, int *nscols, double *dref);

prob

pr obnamne 200

ncol

nrow

grtype nrow

Z 0o mr

rhs nrow

range nrow
NULL

obj ncol

nst art nrw nd dmat val

ncol mel  NULL

ncol +1
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XPRSloadglobal 6

mel ncol
NULL

nrwi nd

nst art[ ncol - 1] +mel [ ncol - 1]

mel NULL nstart[ncol ]

dmat val nrw nd

dl b ncol

dub ncol

ngent s

nsets SOS1 SO0OS2

qgt ype ngents

B
I

p
S

MSI



MSI

R
ngcol s nget s
dlim ngent s
(
) NULL
gstype nsets
1 SOS1
2 S0S2
NULL
nest art nscol s dref
nset s+1 nsets+1
NULL

Xpress-Optimizer Reference Manual Console and Library Functions 157

XPRSloadglobal 6

Integer
Double

X,y gl obal Ex
char probnane[] = "gl obal Ex";
int ncol =2, nrow = 2;

char grtype[] = {"L ,'L};

doubl e rhs[] {400. 0, 200.0};

int metart[] {0, 2, 4};

int nrw nd[] {0, 1, 0, 1};

doubl e dmat va = {3.0, 1.0, 2.0, 3.0};
doubl e obj coe = {1.0, 2.0};

doubl e dl b[] .0, 0.0};

doubl e dubl[] 0

nscol s nestart[nsets]-1

- ==1 1un
U)l—|

dr ef mestart[nsets]-1
NULL

EXTRAELEMS

EXTRACOLS

EXTRAM PENTS

EXTRAPRESOLVE

EXTRAROWS

KEEPNROWS

SCALI NG

MATRI XTOL

SOSREFTOL
Maximize
Subiject to:
X2y +

3x 2y +400 .



x 3y +200 .
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XPRSloadglobal 6
int ngents = 2;
int nsets = 0;
char qgtype[] = {"1","1"};
int ngcols[] = {0, 1};

XPRS| oadgl obal (prob, probnanme, ncol, nrow, qrtype, rhs,
NULL, objcoefs, nstart, NULL, nrwi nd, dmatval, dlb,
dub, ngents, nsets, qgtype, ngcols, NULL, NULL,

NULL, NULL, NULL);

1. 0 nrow 1 0 ncol-1 C

2. XPRS_PLUSI NFI NI TY

XPRS_M NUSI NFI NI TY

3. R

XPRSaddset nanes, XPRSI oadl p, XPRS| oadqgl obal , XPRSI oadqp,
XPRSr eadpr ob.
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XPRSloadlp 6
XPRSloadlp

Optimizer

i nt XPRSI oadl p( XPRSprob prob, char *probname, int ncol,
int nrow, char *qrtype, double *rhs, double *range,
doubl e *obj, int *nstart, int *mel, int *nrw nd,

doubl e *dmatval, double *dl b, double *dub);

prob

pr obnane 200

ncol

nr ow ( )
grtype nrow

Z 0 o mr

r hs nrow
range nrow

MSI



NUL L
obj ncol
net art nmw nd dmat val
ncol mel  NULL
ncol +1
mel ncol
NULL
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XPRSloadlp 6

Integer

Double

LP XPRSI oadl p Optimizer
char probnanme[] = "snall";

int ncol = 2, nrow = 4;

char grtype[] = {'N,'"G, "G, G},
double rhs[] ={ 0, 3, 3, 11},;
nrw nd
nTw nd
1] +mel [ ncol - 1] mmel
nmstart[ncol ]
dmat val dmat val

dl b ncol
dub ncol
EXTRAELEMS

EXTRACCLS

EXTRAPRESOLVE

EXTRAROWS

KEEPNROWS

SCALI NG

MATRI XTCL
Maximize
Subiject to:
Xy +

2x 3>

X2y +3>

Xy+1>
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XPRSloadlp 6

doubl e obj[]
int nmstart][]

1, 11},
o, 4, 7%,

{
{

nst art[ ncol -
NULL

nrwi nd

MSI



MSI

int mwind[] ={ 0, 1, 2, 3, 0, 2, 31},

double dmatval[] ={ 1, 2, 1, 1, 1, 2, 1};
double dlb[] ={ 0O, 0 };

doubl e dub[] = {XPRS_PLUSI NFI NI TY, XPRS_PLUSI NFI NI TV} ;
XPRSI| oadl p( prob, probnane, ncol , nrow, qrtype, rhs, NULL,
obj, mstart, NULL, ntwi nd, dmat val , dl b, dub)

1. 0 nrow1 0 ncol-1 C
2. XPRS PLUSI NFI NI TY
XPRS M NUSI NFI NI TY

3. range R

4. rhs rng
XPRS| oadgl obal , XPRSI oadqgl obal , XPRS| oadqp, XPRSr eadpr ob.
rhsj rngj — aijxi

|

rhsj ..
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XPRSloadmodelcuts 6

XPRSloadmodelcuts

i nt XPRSI oadnodel cut s( XPRSprob prob, int nnod, int *nrows);

nmypr ob
int mows[] = {0,1,2,3,4,5}

.XiDIRSI oadnodel cut s( prob, 6, ntows) ;
XPRSmi ni n(prob, "g");

2. MIP

5.4



MSI

prob
nnod
nT ows

268
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XPRSloadpresolvebasis 6
XPRSloadpresolvebasis

i nt XPRSI oadpr esol vebasi s( XPRSprob prob, int *rstatus,
int *cstatus);

int rows, cols, *rstatus, *cstatus;

XPRSr eadpr ob( prob, "myprob","");

XPRSM ni m( prob, "");

XPRSgetintattrib(prob, XPRS_ROAS, & ows) ;
XPRSgetintattrib(prob, XPRS_COLS, &col s);
rstatus = malloc(rows*sizeof(int));

cstatus = mall oc(col s*sizeof (int));

XPRSget pr esol vebasi s(prob, rstatus, cstatus);

prob
rstatus
ROWS
0
1
2
cstatus CaLS
0
1
2
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XPRSloadpresolvebasis 6

XPRSr eadpr ob( prob2, "nyot her prob”,"");
XPRSni ni m( prob2,"");
XPRS| oadpr esol vebasi s(prob2, r st at us, cst at us);

XPRSget basi s, XPRSget pr esol vebasi s, XPRS| oadbasi s.
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MSI

XPRSloadpresolvedirs 6

XPRSloadpresolvedirs

i nt XPRSI oadpr esol vedi rs( XPRSprob prob, int ndir,
int *ncols, int *npri, char *gbr, double *dupc,
doubl e *ddpc);

0
int ncols[] = {0}, npri[] = {1};

XPRSm ni m( prob,"");
XPRSI| oadpr esol vedi rs(prob, 1, ncol s, npri, NULL, NULL, NULL) ;

prob
ndir
ncol s ndi r
(-1 -2 2 )
npr i ndir
NUL L
gbr ndir
0]
D
N
NUL L
dupc ndir
NUL L
ddpc ndir
NUL L
ndir NUL L
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XPRSloadpresolvedirs 6
XPRSni ni m( prob, "g");

XPRSget di rs, XPRSI| oaddi rs.
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XPRSloadqgglobal 6

XPRSloadqgglobal

Optimizer



i nt XPRSI oadqgl obal ( XPRSpr ob prob, char *probnane,

int ncol, int nrow, char *qrtype, double *rhs,

doubl e *range, double *obj, int *nstart, int *mel

int *nrwi nd, double *dmatval, double *dl b, double *dub
int nqtr, int *ngcl, int ngc2, double *dge, int ngents,
int nsets, char *qgtype, int *ngcols, double *dlim
char *qstype, int *nmsstart, int *mscols, double *dref);

prob

pr obnane 200

ncol

nr ow

grtype nr ow

230 6 mr

rhs nrow
range nr ow

NUL L
obj ncol
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XPRSbadngbalES

nst art nmw nd dmatva
nco
ncol +1
mel ncol

nmrwi nd

nrw nd nmst art[ ncol -

mel NULL

1] +mmel [ ncol - 1] mmel  NULL

nstart[ncol ]
dmat val nTwi nd

dl b ncol
dub ncol
nqgtr

mw nd

MSI

NULL



ngcl 1

nqc2 2

dge nqtr
ngents

nsets SOS1 SO0S2

qgt ype ngent s

I wnw T —

ngcol s ngents
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XPRSbadngbalES

Integer
Double

int nrow =1, ncol = 2, nquad = 3;
int nstart[] = {0, 1, 2};
dlim

ngent s

gstype nsets
SOs1
S0S2
NULL
nest art nmscol s dref
nsets+1

N

MSI

ngtr
nqt r

NULL

nsets+1
NUL L

nscol s mestart[nsets]-1

NULL

dr ef
NULL

EXTRAELEMS
EXTRACCLS
EXTRAM PENTS
EXTRAPRESOLVE
EXTRAROWS
KEEPNROWS
SCALI NG
MATRI XTOL
SOSREFTOL

nestart[nsets]-1



6x1—2X12
2X1X2—2X%2 2

++x1x2+1.9.x1
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XPRSloadqglobal 6

int mw nd[] = {0, O0};

doubl e dmatval [] = {1, 1};

double rhs[] = {1.9};

char grtype[] = {"L"};

doubl e | bound[] = {0, 0};

doubl e ubound[] { XPRS_PLUSI NFI NI TY, XPRS_PLUSI NFI NI TY};
doubl e obj[] = {-6, 0};

int mgcl[] = {0, 0, 1};

int mgc2[] = {0, 1, 1};

doubl e dquad[] = {4, -2, 4};

int ngents = 1, nsets = O;

int mgcol s[] = {0};

char qgtype[]={"1"};

doubl e *primal, *dual

primal = nalloc(ncol *si zeof (doubl e));
dual = mal |l oc(nrowsi zeof (doubl e));

XPRS| oadqgl obal (prob, "nmyprob", ncol, nrow, qgrtype, rhs,
NULL, obj, mstart, NULL, nrw nd, dmatval, | bound,
ubound, nquad, nmgcl, mgc2, dquad, ngents, nsets,
ggtype, ngcols, NULL, NULL, NULL, NULL, NULL)

1. 0 nfrow1 O ncol-1 C

2. XPRS_PLUSI NFI NI TY

XPRS_M NUSI NFI NI TY

XPRSaddset nanes, XPRSI| oadgl obal , XPRS| oad| p, XPRSI oadqp,

XPRSr eadpr ob.
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XPRSloadqgp 6
XPRSloadqp

Optimizer

i nt XPRSI| oadqp( XPRSpr ob prob, char *probname, int ncol,
int nrow, char *qrtype, double *rhs, double *range,
doubl e *obj, int *nstart, int *mmel, int *nrw nd,

doubl e *dmatval, double *dl b, double *dub, int nqtr,
int *ngcl, int *nmgc2, double *dge);

prob

MSI



pr obnane
ncol
nrow

qrtype

rhs
range

obj
net art

Z 06 mr

Xpress-Optimizer Reference Manual Console and Library Functions 172

XPRSloadqgp 6

Integer
Double

int nrow = 1, ncol

mel
nmrwi nd

dmat val
dl b

dub

nqtr

ngcl

ngc2

dge
EXTRAELEMS
EXTRACOLS
EXTRAPRESOLVE
EXTRAROW\S
KEEPNROWS

MSI

200
nr ow
nr ow
nrow
NULL
ncol
nmw nd dmatval
ncol mel  NULL
ncol +1
2, nquad = 3;
ncol
ncol +1 nmstart[ ncol ]
NULL
nrwi nd nmst art [ ncol - 1] +mel [ ncol - 1]
mel NULL nmet art [ ncol ]
nrwi nd
ncol
ncol
1 nqtr
2 nqtr
nqt r



MSI

SCALI NG
MATRI XTOL
6Xx1—2x12
2X1X2 —2X2 2

++Xx1x2+1.9.
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XPRSloadqp 6

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

int nrwind[] = {0, 0};

doubl e dmatval [] = {1, 1};

double rhs[] = {1.9};

char grtype[] = {"L"};

doubl e I bound[] = {0, 0};

doubl e ubound[] = {XPRS_PLUSI NFI NI TY, XPRS_PLUSI NFI NI TY};

double obj[] = {-6, 0};

int mci[] = {0, 0, 1};

int mgc2[] = {0, 1, 1};

doubl e dquad[] = {4, -2, 4};

doubl e *prinmal, *dual;

primal = nmalloc(ncol *si zeof (doubl e));
dual = mall oc(nrowsizeof (double));

XPRS| oadqp( prob, "exanple", ncol, nrow, qgrtype, rhs,
NULL, obj, mstart, NULL, nrw nd, dmatval, | bound,
ubound, nquad, ngcl, mgc2, dquad)

1. 0 nfrow1 0 ncol-1 C
2. XPRS_PLUSI NFI NI TY
XPRS_M NUSI NFI NI TY

3. R

XPRS| oadgl obal , XPRSI oadl p, XPRSI oadqgl obal , XPRSr eadpr ob.
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XPRSloadsecurevecs 6
XPRSloadsecurevecs

i nt XPRSI| oadsecurevecs( XPRSprob prob, int nr, int nc,
int *nrow, int *ntol);



int nrow ]
int ncol[]

XPRSr eadpr ob( prob, "nmyprob","");
XPRS| oadsecur evecs(prob, 6, 4, ntow, ntol ) ;
XPRSm ni m( prob, "");

5.2

prob

nr

nc

nr ow nr

ncol nc
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XPRSmaxim / XPRSminim

MAXIM / MINIM 6

XPRSmaxim / XPRSminim MAXIM / MINIM

LP

i nt XPRSnmaxi m( XPRSpr ob prob, char *fl ags);
i nt XPRSmi ni m( XPRSpr ob prob, char *fl ags);
MAXI M [ - flags]
M NI M [ - flags]

Integer
prob
flags XPRSmaxi m (MAXIM  XPRSminim (M N M
mn NULL
DEFAULTALG
b
p
d
l L )
g XPRSgl obal (GLOBAL)
LP
AUTOPERTURB

BARI TERLIM T
BARVMEMORY

MSI

NULL

NULL

pPg



BARORDER
BAROUTPUT
BARTHREADS
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XPRSmaxim / XPRSminim

MAXIM / MINIM 6

Double

Bl GWETHCOD Big M
CACHESI ZE

CPUTI ME 1 CPU
CRASH

CROSSOVER

DEFAULTALG
DENSECOLLIM T

| NVERTFREQ

I NVERTM N

KEEPBASI S

LPITERLIM T

LPLOG

MAXTI VE

PRESCLVE

PRESOLVEOPS

PRI Cl NGALG

REFACTOR

SCLUTI ONFI LE

TRACE

BARDUALSTOP
BARGAPSTOP

BARPRI MALSTOP
BARSTEPSTOP

Bl GV

CHOLESKYTCL

ELI MTOL

ETATCL

FEASTOL RHS
MARKOW TZTOL

M PABSCUTOFF LP
OPTI MALI TYTOL

PENALTY

PERTURB

Pl VOTTOL

phasel / phasel |

0
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XPRSmaxim / XPRSminim

MAXIM / MINIM 6

MSI



1( )
XPRSmaxi n( prob, "b");

2 ( )

MSI

M N M-g
1. DEFAULTALG
LP MIP QP
2.
3.
XPRSmaxi m (MAXIM  XPRSm nim (M NI M)
SOLUTI ONFI LE
4. ( ) CTRL+L
XPRSgl obal (GLOBAL), XPRSr ecur se (RECURSE), XPRSr eadbasi s
(READBASI S), XPRSgoal (GOAL), 4
PPFACTOR
RELPI VOTTOL
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XPRSpivot 6
XPRSpivot
in out
i nt XPRSpi vot (XPRSprob prob, int in, int out);
Double
XPRSpi vot (prob, 6, 4)
0 ROWS-1 ROWS+SPAREROWS ROWS+SPAREROWS+COL S-

XPRSget pi vot or der , XPRSget pi vot s.
prob

in

out

425 in



426 out

Pl VOTTOL

RELPI VOTTOL
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QUIT 6

QUIT
0s Optimizer
QUT

( )
QUT
1 oS
2. STOP
STOP, XPRSsave (SAVE).
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XPRSrange
RANGE 6

XPRSrange RANGE
problem_name. r ng

i nt XPRSr ange( XPRSpr ob prob);
RANGE

1( )

| eonor.rrt

XPRSr eadpr ob( prob, "l eonor”,"");
XPRSmaxi m( prob, "");

XPRSr ange( pr ob) ;

XPRSwri t eprtrange(prob);

MSI



MSI

2 ( )
READPROB | eonor
MAXI M
RANGE
PRI NTRANGE
1. XPRSmaxi m{(MAXI M

XPRSNi ni m (M NI M

2. XPRSrange (RANGE)

prob
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XPRSrange
RANGE 6
XPRSget col range XPRSgetrowrange XPRSwriteprtrange
(VWRI TEPRTRANGE) / XPRSwr i t erange (ARl TERANGE)
3. MIP XPRSf i xgl obal (FI XGLOBAL)

LP XPRSf i xgl obal (FI XGLOBAL)

XPRSget col r ange, XPRSget r owr ange, XPRSwr i t eprt range
(WRI TEPRTRANGE), XPRSwr i t er ange (Rl TERANGE).
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XPRSreadbasis

READBASIS 6

XPRSreadbasis READBASIS
Optimizer

i nt XPRSreadbasi s( XPRSprob prob, char *fil enane,
char *flags);
READBASI S [ - flags] [ filename]

1( )
Optimizer
XPRSr eadpr ob(prob, "fil ename","");
XPRSr eadbasi s(prob,"","");
XPRSmaxi m( prob, "g");
MIP

2 ( )



MSI

READPROB

READBASI S

MAXI M -g

pr ob

filenane 200
problem_name . bss

fl ags XPRSr eadbasi s (READBASI S)
t
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XPRSreadbasis

READBASIS 6

XPRSr eadbasi s (READBASI S)
Optimizer

XPRS| oadbasi s, XPRSwr i t ebasi s (WRI TEBASI S).
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XPRSreaddirs

READDIRS 6

XPRSreaddirs READDIRS

i nt XPRSreaddi rs(XPRSprob prob, char *fil enane);
READDI RS [ filename]

Double
1( )

steve sue. dir
XPRSr eadpr ob( prob, "steve","");
XPRSr eaddi r s( prob, "sue");
XPRSni ni m( prob, "g");

2 ( )
READPROB
READDI RS
MNM-g
.dir
1. PRESOLVE O

XPRSNi ni m (M NI M



XPRSmaxi m (MAXI M

prob

filenanme 200
NULL) problem_name

PSEUDOCOST
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XPRSreaddirs

READDIRS 6
2.

1000

3. XPRSgl obal (GLOBAL)

uP DN XPRSgl obal

XPRSgl obal (GLOBAL)
PU PD

LP

PR x1* 2

XPRSI oaddi rs, A5 (.dir)
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XPRSreadprob

READPROB 6

XPRSreadprob READPROB

(X)MPS LP

i nt XPRSreadpr ob( XPRSpr ob prob, char *probnane,
char *flags);
READPROB [ - flags] [ probname]

MSI

.dir

500

(.dir)

PSEUDOCCST

Optimizer

x1



MSI

Integer
prob
pr obnane pr obnarne 200
( ) problem_name

flags

I pr obnane. | p

b np

np Bl FGENERATE
probnane. bi f probnane. sol

EXTRAELEMS
EXTRACOLS
EXTRAM PENTS
EXTRAPRESOLVE
EXTRAROWS
KEEPNROWS
MPSECHO MPS
MPSERRI GNORE
MPSFORNMAT MPS
MPSNAMELENGTH
SCALI NG
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XPRSreadprob

READPROB 6

Double
String

1( )
XPRSr eadpr ob( prob, "nmyprob","");

nyprob. mat nyprob. nps (LP ) myprob.|lp MPS
Optim zer
2 ( )
READPROB - |
Optimzer LP problem_name. | p
1. .mat,.nps,.Ip
p( LP ) XMPS MPS
2. probnane pr obnane
3. MPSOBJNANVE XPRSr eadpr ob ( READPRCB)
N
MPSCOBJ NAVE

MPSRHSNAME, MPSBOUNDNAME, NMPSRANGENAME



MSI

MPSOBJINAME=" Cost ’ !
MPSRHSNAMVE=" RHS 1’ !
READPROB

N KEEPNROWG KEEPNROWS
1 0
-1 PRESCLVE 0

MATRI XTCL
SOSREFTOL
MPSBOUNDNAME
MPSOBJ NAVE
MPSRANGENAME

MPSRHSNANE
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XPRSreadprob

READPROB 6

4. Optimizer
Optimizer

5. MPSFORNVAT -1 XPRSr eadpr ob(READPROB) MPS
MPSFORMAT 0

MPS 1 NAME,
ROWS, COLUMNS, QUADOBJ, SETS, RHS, RANGES, BOUNDS

MPSFORVAT 0O (

)
6. XPRSr eadpr ob (READPROB)

SCALI NG 0
7. MPS MPS LP
MPSNAMELENGTH MPS

8 64

XPRS| oadgl obal , XPRSI oadl p, XPRSI oadqgl obal , XPRSI oadqgp.
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XPRSrecurse

RECURSE 6
XPRSrecurse RECURSE



NLP

i nt XPRSrecur se( XPRSpr ob prob);
RECURSE

Integer
Double

1( )
10

i nt recconverge;

XPRSr eadpr ob( prob, "nmyprob","");

XPRSmaxi m( prob, "");

XPRSset i ntcontrol (prob, XPRS RECMAXPASSES, 10) ;
XPRSr ecur se( prob);

XPRSgetintattrib(prob, XPRS_RECCONVERGE, &r ecconver ge) ;

printf (" RECCONVERGE = %d\ n", recconverge);
prob

CPUTI ME 1 CPU 0
RECMAXPASSES

RECEXPAND BX SB

RECSHRI NK BX SB
RECSTEPLENGTH

RECSTOP
Xpress-Optimizer Reference Manual Console and Library Functions 190
XPRSrecurse

RECURSE 6

2 (
KEEPNROWS
READPROB
M NI M
RECSHRI NK
RECEXPAND
RECURSE

QUT

1
"‘v

=o
o

XPRSr ecur se( RECURSE)

XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.
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XPRSrestore

MSI



MSI

RESTORE 6

XPRSrestore RESTORE

Optimizer XPRSsave (SAVE)

i nt XPRSr est or e( XPRSpr ob prob, char *probnane);
RESTORE

1( )
XPRSr est ore(prob,"")

2 ( )

RESTORE
1. XPRSsave (SAVE) problem_name. svf
problem_name. sol
problem_name. gl b and problem_name. ct p
. svf Optimizer
Optimizer
2. ( ) XPRSsave (SAVE) XPRSrestore (RESTORE)
CTRL+C Optimizer
XPRSal t er

(ALTER
prob
pr obnane 200
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XPRSrestore
RESTORE 6

XPRSal t er (ALTER), XPRSsave (SAVE).
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XPRSsave

SAVE 6
XPRSsave SAVE

i nt XPRSsave( XPRSprob prob);
SAVE



1( )
XPRSsave( prob);
2 ( )
SAVE
probl em nane. svf.
( RESTORE)

pr obl em nane. sol
probl em nanme.glb  probl emnnane. ctp
XPRSsave ( SAVE)
XPRSsave ( SAVE)
. svf
Optimizer

XPRSr est or e (RESTORE).

prob

Xpress-Optimizer Reference Manual Console and Library Functions 194
XPRSscale

SCALE 6

XPRSscale SCALE

i nt XPRSscal e( XPRSprob prob, int *nrscal, int
SCALE

Integer

1( )
XPRSr eadpr ob(prob, "jovial","");
XPRSal t er (prob, "serious");
XPRSscal e( prob, NULL, NULL) ;
XPRSM ni m( prob, "");

Optimizer

*ncscal ) ;

MPS jovial . mat serious.alt

2 ( )

READPROB j ovi al
ALTER seri ous
SCALE

M NI M

prob

MSI

XPRSr est or e



MSI

nr scal 2 ROWS
NUL L

ncscal 2 CaLs
NUL L

SCALI NG
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XPRSscale

SCALE 6

1. nrscal ntscal NULL

SCALI NG

XPRSal ter (ALTER) XPRSchgntoef, XPRSaddr ows

2. XPRSscal e (SCALE)

XPRSal t er (ALTER), XPRSr eadpr ob (READPROB).
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XPRSsetcbbarlog 6

XPRSsetchbarlog

i nt XPRSset cbbar| og( XPRSpr ob prob
int (XPRS_CC *fubl) (XPRSprob nmy_prob, void *my_object),
voi d *obj ect);

1
XPRSset cbhbar | og(prob, bar Log, NULL) ;
XPRSmaxi n( prob, "b");

i nt XPRS_CC bar Log( XPRSprob prob, void *object)
{

printf("Next barrier iteration\n");

}

prob

f ubl my_prob my_object
f ubl

my_prob fubl
my_obj ect XPRSset cbbar | og



obj ect

f ubl
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XPRSsetcbbarlog 6

XPRSset chgl obal | og, XPRSset chl pl og, XPRSset chnessage.

Optimizer
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XPRSsetcbchgbranch 6

XPRSsetcbchgbranch

MIP

i nt XPRSset cbhchgbranch( XPRSpr ob prob

voi d (XPRS_CC *fucb) (XPRSprob ny_prob
int *entity, int *up, double *estdeg),

prob
fucb

my_prob
my_obj ect

entity

up

estdeg
obj ect

voi d *ny_obj ect,
voi d *object);

MSI

my_prob my_object, entity up estdeg

fuch
XPRSset chchgbr anch
0,1,.(CAs-1)
entity
0 entity

3

fuchb
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XPRSsetcbchgbranch 6

typedef struct {
doubl e* sol n;
char* type
doubl e tol

int cols;

obj ect

0, 1, ..(SEETS- 1)



MSI

} sol utionDat a;
sol uti onDat a nodeDat a;

XPRSm ni m( prob,"");

XPRSset i ntcontrol (prob, XPRS_M PLOG, 3) ;

XPRSset i nt control (prob, XPRS_CUTSTRATEGY, 0) ;

/* setup data */

XPRSgetintattrib(prob, XPRS_COLS, & nodeDat a. col s));
XPRSget dbl control (prob, XPRS_MATRI XTOL, & nodeData.tol));
nodeDat a. sol n = (doubl e*)

mal | oc(si zeof (doubl e) *nodeDat a. col s) ;

nodeDat a. type = (char*)

mal | oc(si zeof (char) *nodeDat a. col s) ;

XPRSget col t ype( prob, nodeDat a. t ype, 0, nodeDat a. col s-1);
XPRSset cbchgbranch( prob, var Sel ecti on, &odeDat a) ;
XPRSgl obal (prob);

voi d XPRS_CC var Sel ecti on( XPRSprob prob, void* vdata,
int *i Colum, int *iUp, double *dEstimte )

{

doubl e dDi st, dUpDi st, dDownDi st, dG eatestDi st=0;
int icCol;

sol uti onDat a *nodeData = (solutionData*) vdat a;
XPRSget pr esol vesol (prob, (*nodeData).soln, NULL, NULL,
NULL) ;

for(iCol=0;iCol <(*nodeData).cols;iCol ++)
if((*nodeData).type[iCol]=="1" ||

(*nodeData).type[i Col]=="B")

{
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XPRSsetcbchgbranch 6

dUpDi st =cei |l ((*nodeData).soln[iCol]) -
(*nodeDat a) . sol n[i Col ];

dDownDi st = (*nodeData).soln[iCol] -
floor((*nodeData).soln[iCol]);

dDi st = (dUpDi st >dDownDi st) ?dUpDi st : dDownDi st ;
i f(dDownDi st > (*nodeData).tol &&
dUpDi st > (*nodeData).tol)

if( dDist > dGreatestDist )

{

*i Colum = i Col ;

dG eatestDi st = dbDi st;

}

}

}

Optimizer

XPRSset cbhchgnode, XPRSset cbhopt node, XPRSset cbi nf node,



XPRSset chi nt sol , XPRSset cbnodecut of f, XPRSset cbpr enode.
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XPRSsetcbchgnode 6

XPRSsetcbchgnode

MIP

i nt XPRSset cbchgnode( XPRSpr ob prob,
void (XPRS_CC *fusn) (XPRSprob my_prob, void *my_object,
int *nodnum), void *object);

Integer
1

XPRSm ni m( prob, "");

XPRSset i nt control (prob, XPRS_M PLOG, 3) ;
XPRSset i nt control (prob, XPRS_NODESELECTI ON, 2) ;
XPRSset cbchgnode( pr ob, nodeSel ecti on, NULL) ;
XPRSgl obal (prob);

prob

fusn my_prob my_object nodnum
nmy_prob fusn

ny_obj ect XPRSset chchgnode

nodnum Optimizer nodnum

obj ect fusn

NODESELECTI ON
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XPRSsetcbchgnode 6

XPRS_CC voi d nodeSel ecti on( XPRSprob prob, void *object,
i nt *Node)

{
printf("Node nunber %d\n", *Node);
}

2

Xpress-MP CD-ROM depthfirst.c

XPRSset chopt node, XPRSset cbi nf node, XPRSset cbi nt sol ,

MSI

obj ect



XPRSset cbnodecut of f, XPRSset cbchgbr anch, XPRSset cbpr enode.
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XPRSsetchcutlog 6

XPRSsetcbcutlog

i nt XPRSset cbcut | og( XPRSpr ob prob
int (XPRS_CC *fucl) (XPRSprob nmy_prob, void *my_object),
voi d *object);

XPRSset cbcut ngr, XPRSset cbf r eecut ngr, XPRSset cbi ni t cut ngr.

prob

fucl my_prob my_obj ect
nmy_prob fucl

ny_obj ect XPRSset chcut | og

obj ect fucl
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XPRSsetchcutmgr 6

XPRSsetcbcutmgr

i nt XPRSset cbcut mgr ( XPRSpr ob pr ob,
int (XPRS_CC *fcne) (XPRSprob my_prob, void *my_object),
voi d *object);

Integer

EXTRAELEMS CPMAXELEMS CPMAXCUTS

prob
fcme my_prob my_obj ect

MSI

obj ect

EXTRARONG



MSI

nmy_prob fcme
ny_obj ect XPRSset cbcut ngr obj ect

obj ect fcne
CPKEEPALLCUTS

CPMAXCUTS

CPMAXEL EMS

EXTRAELEMS

EXTRAROWS
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XPRSsembcunngrES

3. Xpresss-Optimizer
Optimizer

XPRSset cbcut | og, XPRSset cbf r eecut mgr, XPRSset cbi ni t cut ngr .
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XPRSsetcbestimate 6
XPRSsetchestimate

voi d XPRSset chesti mat e( XPRSpr ob prob

int (XPRS_CC *fbe)( XPRSprob ny_prob, void *ny_object,
int *iglsel, int *iprio, double *degbest,

doubl e *degworst, double *curval, int *ifupx,

int *nglinf, double *degsum int *nbr), void *object);

prob

f be my_prob my _object iglsel iprio degbest
degworst curval ifupx nglinf degsum nbr

ny_prob f be

nmy_obj ect XPRSset cbesti nat e obj ect

i gl sel ( )

iprio

degbest

degwor st

curval

i fupx (0, ...,nbr-1)

ngl i nf



degsum

nbr
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XPRSsetcbestimate 6

XPRSbr anchcut , XPRSset cbsepnode, XPRSst or ecut s.

obj ect f be
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XPRSsetchfreecutmgr 6
XPRSsetcbfreecutmgr

i nt XPRSset cbf reecut ngr ( XPRSpr ob pr ob,
int (XPRS_CC *fcmns) (XPRSprob my_prob, void *my_object),
voi d *object);

XPRSset cbcut | og, XPRSset cbcut ngr, XPRSset cbi ni t cut ngr.

prob

fcns my_prob my_obj ect
ny_prob fcns

ny_obj ect XPRSset cbf r eecut ngr

obj ect fcns
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XPRSsetcbgloballog 6

XPRSsetchgloballog

i nt XPRSset cbgl obal | og( XPRSpr ob prob,
int (XPRS_CC *fugl) (XPRSprob my_prob, void *my_object),
voi d *object);

Integer

MSI

obj ect



XPRSset i ntcontrol (prob, XPRS_ M PLOG 3);
XPRSset cbgl obal | og( prob, gl obal Log, NULL);
XPRSm ni m(prob,"g");

XPRS _CC int gl obal Log( XPRSprob prob, void *data)
{

i nt nodes, nodedept h;

XPRSgetintattrib(prob, XPRS NODEDEPTH, &nodedepth);

prob

f ugl my_prob my_obj ect
M PLOG

my_prob f ugl

ny_obj ect XPRSset chgl obal | og

obj ect fugl

M PLOG
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XPRSsetcbgloballog 6

XPRSgetintattrib(prob, XPRS_NCDES, &nodes);
printf("Node % with depth % has just been
processed\ n", nodes, nodedepth);

return O;

}
2
Xpresss-MP CD-ROM depthfirst.c

XPRSset cbbar | og, XPRSset cbl pl og, XPRSset cbnessage.
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XPRSsetcbhinfnode 6

XPRSsetchinfnode

i nt XPRSset chi nf node( XPRSpr ob prob,

voi d (XPRS_CC *fuin) (XPRSprob nmy_prob, void *my_object),

voi d *obj ect);

Integer

MSI

obj ect



MSI

XPRSset i ntcontrol (prob, XPRS_NODESELECTI ON, 2) ;
XPRSset chi nf node( pr ob, nodel nf easi bl e, NULL) ;
XPRSmaxi n( prob, "g");

voi d XPRS_CC nodel nf easi bl e( XPRSprob prob, void *obj)
{

i nt node;

XPRSgetintattrib(prob, XPRS_NODES, &node) ;

printf("Node %l infeasible\n", node);

prob

fuin ny_prob  ny_obj ect

nmy_prob fuin

ny_obj ect XPRSset chi nf node obj ect
obj ect fuin

NODESELECTI ON
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XPRSsembnﬁnodees

}
2

Xpresss-MP CD-ROM depthfirst.c

XPRSset cbhchgnode, XPRSset chopt node, XPRSset chi nt sol
XPRSset cbnodecut of f , XPRSset cbchgbr anch, XPRSset cbpr enode.
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XPRSsetchinitcutmgr 6

XPRSsetcbinitcutmgr

i nt XPRSset cbi ni t cut mgr ( XPRSpr ob prob
int (XPRS_CC *fcm ) (XPRSprob ny_prob, void *my_object),
voi d *object);

XPRSset cbcut | og, XPRSset cbcut ngr, XPRSset cbf r eecut ngr .
prob
fcmi my_prob my_obj ect



MSI

nmy_prob fcm
ny_obj ect XPRSset cbi ni t cut ngr obj ect
obj ect fcm
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XPRSsetchintsol 6

XPRSsetcbintsol

i nt XPRSset chi nt sol ( XPRSprob prob,
voi d (XPRS_CC *fuis)(XPRSprob nmy_prob, void *my_object),
voi d *object);

1

XPRSset chi nt sol (prob, printsol, NULL) ;
XPRSset i ntcontrol (prob, XPRS_SOLUTI ONFI LE, 0) ;
XPRSmaxi m( prob, " g");

voi d XPRS_CC printsol (XPRSprob ny_prob, void *ny_object)
{

int i, cols, *Xx;

doubl e objval ;

XPRSgetintattrib(m_prob, XPRS _COLS, &col s);

prob

fuis my_prob my_obj ect

nmy_prob fuis

ny_obj ect XPRSset chi nt sol obj ect
obj ect fuis
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XPRSsetchintsol 6
XPRSget dbl attri b(my_prob, XPRS_LPOBJVAL, &obj val)
x = malloc(cols * sizeof(int));
XPRSget sol (my_prob, x, NULL, NULL, NULL) ;
printf("\'nlnteger solution found: %\n", objval);
for(i=0;i<cols;i++) printf(" x[%] = %d\n",i,x[i])
}

2

Xpresss-MP CD-ROM depthfirst.c



MSI

XPRSset chchghode, XPRSset cbopt node, XPRSset cbhi nf node

XPRSset chnodecut of f, XPRSset cbchgbr anch, XPRSset cbpr enode.
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XPRSsetchblplog 6
XPRSsetcblplog

LPLOG

i nt XPRSset cbl pl og( XPRSpr ob prob,
int (XPRS_CC *fuil)(XPRSprob nmy_prob, void *my_object),
voi d *object);

Integer
| pLog 10

XPRSset i ntcontrol (prob, XPRS_LPLOG, 10) ;
XPRSset cbl pl og(prob, | pLog, NULL) ;

XPRSr eadpr ob( prob, "probl ent,"");

XPRSm ni m( prob,"");

prob
fuil 2 my_prob ny_obj ect
0 LPLOG
nmy_prob fuil
nmy_obj ect XPRSset cbl pl og obj ect
obj ect fuil
LPLOG
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XPRSsetchlplog 6

int XPRS_CC | pLog( XPRSprob my_prob, void *my_object)
{

int iter; double obj;

XPRSgetintattrib(m_prob, XPRS_SI MPLEXI TER, &iter);
XPRSget dbl attri b(my_prob, XPRS _LPOBJVAL, &obj);
printf("At iteration % objval is %g\n", iter, obj);
return O;

}



MSI

XPRSset cbbar | og, XPRSset cbgl obal | og, XPRSset cbnessage.
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XPRSsetcbmessage 6
XPRSsetcbhmessage

Optimizer

i nt XPRSset cbnessage( XPRSpr ob prob,
voi d (XPRS_CC *fop) (XPRSprob ny_prob, void *ny_object,
const char *nsg, int len, int nmsgtype), void *object);

Integer
prob
fop my_prob my_object msg l|len nsgtype

my_prob fop
nmy_obj ect XPRSset chnessage obj ect

msg
| en
negtype

A WDN PR

obj ect fop

OUTPUTLOG
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XPRSsetcbmessage 6

(stdout)
XPRSset cbnmessage( pr ob, Message, NULL) ;

voi d XPRS_CC Message( XPRSprob my_prob, void* my_object,
const char *nsg, int len, int negtype)

{



MSI

swi t ch(nsgtype)

{

case 4: /* error */

case 3: /* warning */

case 2: [/* dial ogue */

case 1: /* information */

printf("%\n", nsQ);

br eak;

default: /* exiting - buffers need flushing */
fflush(stdout);

br eak;
}
}
1.
OQUTPUTLOG 0
2.
XPRSget | ast error

3. Visual

Basic Visual Basic

XPRSet cbhnessageVB CD-Rom

XPRSset chbar | og, XPRSset cbgl obal | og, XPRSset cbl pl og,
XPRSset | ogfi |l e.
Xpress-Optimizer Reference Manual Console and Library Functions 220

XPRSsetcbnodecutoff 6

XPRSsetcbnodecutoff

i nt XPRSset cbnodecut of f ( XPRSpr ob pr ob,
void (XPRS_CC *fucn) (XPRSprob my_prob, void *my_object,
i nt nodnunm), void *object);

1

XPRSset cbnodecut of f (prob, Cut of f, NULL) ;
XPRSmaxi n( prob, "g");

voi d XPRS_CC Cut of f ( XPRSprob prob, void *obj, int node);
{



MSI

printf("Node % cutoff\n", node);

prob

fucn my_prob my_obj ect nodnum

nmy_prob fucn

ny_obj ect XPRSset cbnodecut of f obj ect
nodnum

obj ect fucn
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XPRSsetcbnodecutoff 6
}
2
Xpresss-MP CD-ROM depthfirst.c

XPRSset chchgnhode, XPRSset cbopt node, XPRSset chi nf node,
XPRSset chi nt sol , XPRSset cbhchgbr anch, XPRSset cbpr enode.
Xpress-Optimizer Reference Manual Console and Library Functions 222

XPRSsetcboptnode 6

XPRSsetcboptnode

i nt XPRSset cbopt node( XPRSpr ob prob,
voi d (XPRS_CC *fuon) ( XPRSprob nmy_prob, void *my_object,
int *feas), void *object);

1

XPRSset cbopt node( pr ob, nodeOpti mal , NULL) ;
XPRSmaxi m( prob, "g");

voi d XPRS_CC nodeOpti mal ( XPRSprob prob, void *obj,
int *feas)

{

i nt node;

doubl e objval;

XPRSgetintattrib(prob, XPRS_NODES, &node) ;

prob



fuon nmy_prob my_object feas

my_prob fuon

my_obj ect XPRSset cbopt node obj ect
f eas

obj ect fuon

Xpress-Optimizer Reference Manual Console and Library Functions 223

XPRSsetcbhoptnode 6

printf("NodeOptimal: node nunber %d\n", node);
XPRSget dbl attri b(prob, XPRS_LPOBJVAL, &obj val ) ;
printf("\tCbjective function value = %\n", objval);

}
}
2

Xpress-MP CD-ROM depthfirst.c

XPRSset chchgnode, XPRSset cbi nf node, XPRSset chi nt sol ,

XPRSset cbhnodecut of f , XPRSset cbchgbr anch, XPRSset cbpr enode.
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XPRSsetcbprenode 6

XPRSsetcbprenode

i nt XPRSset cbpr enode( XPRSpr ob prob,
voi d (XPRS_CC *fupn) (XPRSprob my_prob, void *my_object,
int *nodi nfeas), void *object);

XPRSset cbpr enode( prob, preNode, NULL);
XPRSm ni m(prob,"g");

voi d XPRS_CC preNode( XPRSprob prob, void* data, int
*Nodi nf eas)

{
prob

MSI



MSI

fupn nmy_prob,my_obj ect, nodnum
my_prob fupn
ny_obj ect XPRSset cbpr enode obj ect
nodi nf eas
1
obj ect fupn
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XPRSsetcbprenode 6
*Nodi nfeas = 0; /* set to 1 if node is infeasible */

}

XPRSset cbhchghode, XPRSset cbi nf node, XPRSset chi nt sol

XPRSset cbnodecut of f , XPRSset cbopt node.
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XPRSsetcbsepnode 6

XPRSsetcbsepnode

voi d XPRSset cbhsepnode( XPRSpr ob prob

int (XPRS_CC *fse)(XPRSprob ny_prob, void *ny_object,
int ibr, int iglsel, int ifup, double curval),

voi d *object);

XPRSm ni m( prob, "");
XPRSset chsepnode( pr ob, nodeSep, NULL) ;

prob

fse 6 my_prob ny_object ibr iglsel ifup curval
nmy_prob fse

ny_obj ect XPRSset chsepnode obj ect

i br

i gl sel



i fup i br
cur val

obj ect fse
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XPRSsetcbsepnode 6
XPRSgl obal (prob);

nodeSep
i nt nodeSep(XPRSprob my_prob, void *my_object, int ibr,
int iglsel, int ifup, double curval)
{
i nt index;
doubl e dbd;
if( ifup)

{
dbd = fl oor(xval);
XPRSst or ebounds(ny_prob, 1, & gl sel ,"U", &bd, & ndex) ;

}

el se

{
dbd = ceil (xval);
XPRSst or ebounds(ny_prob, 1, & gl sel,"L", &lbd, & ndex) ;

}
XPRSbr anchcut (ny_prob, 1, & ndex) ;
return O;

}
1. XPRSset cbesti mat e

2. XPRSbr anchcut

XPRSbr anchcut , XPRSset cbest i mat e, XPRSst or ecut s.
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XPRSsetdblcontrol 6

XPRSsetdblcontrol

i nt XPRSset dbl control (XPRSprob prob, int ipar,
doubl e dsval);

DEGRADEFACTOR 1.0
XPRSset dbl control (prob, XPRS_DEGRADEFACTOR, 1. 0) ;

MSI

nbr



XPRSget dbl control , XPRSset i nt control , XPRSset strcontrol .

prob
i par

dsval
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XPRSsetdefaults 6

XPRSsetdefaults

i nt XPRSset def aul t s( XPRSpr ob prob);

XPRSset i ntcontrol (prob, XPRS_PRESOLVE, 0) ;
XPRSmaxi m( prob, "g");

XPRSwrit eprtsol (prob);

XPRSset def aul t s( prob)

XPRSmaxi m( prob, "g");

, XPRSset i ntcontrol,
XPRSset dbl control , XPRSset strcontrol .

prob
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XPRSsetintcontrol 6
XPRSsetintcontrol

i nt XPRSsetintcontrol (XPRSprob prob, int ipar, int isval);

PRESOLVE 0
XPRSset i ntcontrol (prob, XPRS_PRESOLVE, 0) ;
XPRSmaxi m( prob, "");

SCALI NG

MSI

xprs. h



0 1 1 2 2 4

XPRSget i nt control , XPRSset dbl control , XPRSset strcontrol
prob
i par

Xprs. h

i sval
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XPRSsetlogfile 6

XPRSsetlogfile
Optimizer

int XPRSsetl ogfil e( XPRSprob prob, char *fil enane);

logfile.log
XPRSi ni t ( NULL) ;
XPRScr eat epr ob( &pr ob) ;
XPRSset | ogfil e(prob,"logfile.log");

1. Optimizer
2. XPRSset | ogfil e
3. XPRSset cbnessage
OUTPUTLOG
XPRSset cbhnmessage
prob
filenane NUL L
DLL
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XPRSsetprobname

SETPROBNAME 6

XPRSsetprobname SETPROBNAME

MSI



MSI

i nt XPRSset probnane( XPRSpr ob prob, char *probnane);

SETPROBNAME probname

1( )
jo
char sProblen{]="j0";

.XiDIRSset pr obnane( prob, sProbl em ;

2 ( )
READPROB bob

M NI M
SETPROBNAME j i m
PRI NTSOL
SETPROBNAME bob
PRI NTSOL
jim ( jimsol

XPRSr eadpr ob (READPROB)
(SETPROBNAME)

READPROB nunber 1
SETPROBNANME nunber 2

prob
pr obnane 200
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XPRSsetprobname

SETPROBNAME 6

PRI NTSOL
SETPROBNAME numnber 1
M N M

XPRSr eadpr ob (READPROB)

XPRSr eadpr ob (READPROB)

SETPROBNAME bob
READPROB

READPROB bob

XPRSr eadpr ob (READPROB).

bob

XPRSset pr obnane

PRI NTSCL



MSI
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XPRSsetstrcontrol 6
XPRSsetstrcontrol

i nt XPRSsetstrcontrol (XPRSprob prob, int ipar,
char *csval);

MPSOBJNANVE Profit
XPRSset strcontrol (prob, XPRS_MPSOBINAME, "Profit");

XPRSget st rcontrol , XPRSset dbl contr ol , XPRSset i nt control .

prob
i par
Xprs. h
csval (NULL )
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STOP 6

STOP
Optimizer (OX]
STOP
1( )
| ama. mat

READPROB | ama
MAXI M - g
STOP
QU T Optim zer (O
QUIT.
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XPRSstorebounds 6



MSI

XPRSstorebounds

i nt XPRSst or ebounds( XPRSprob prob, int nbnds, int *ntols,
char *qgbtype, double *dbds, int *m ndex);

1

XPRSset chsepnode( pr ob, nodeSep, voi d) ;

nodeSep
i nt nodeSep( XPRSprob prob, void *obj int ibr
int iglsel, int ifup, double curval)
{
i nt index;
doubl e dbd;
if( ifup)

{
dbd = fl oor(xval);
XPRSst or ebounds(prob, 1, & gl sel ,"U", &lbd, & ndex) ;

prob
nbnds
ncol s

gbt ype

dbds
m ndex

Xpress-Optimizer Reference Manual Console and Library Functions 237
XPRSstorebounds 6
}

el se

{
dbd = ceil (xval);
XPRSst or ebounds(prob, 1, & gl sel ,"L", &lbd, & ndex) ;

}
XPRSbr anchcut (prob, 1, & ndex);
return O;

}

XPRSbr anchcut , XPRSset cbest i mat e, XPRSset cbhsepnode.
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XPRSstorecuts 6
XPRSstorecuts



MSI

XPRS| oadcut s

i nt XPRSst or ecut s( XPRSprob prob, int ncuts, int nodupl,
int *ntype, char *qrtype, double *drhs, int *nstart,
int *mndex, int *ncols, double *dnmatval);

prob
ncuts
nodupl 0
1
2
nype ncuts
qrtype ncut s
L
E
G
dr hs ncut s
net art nctol s dntval
ncut s+1 nmet art [ ncut s]
ncut s+1
M ndex ncuts nst art
ncol s nmstart[ncuts]-1
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XPRSstorecuts 6
Double

1. XPRSstorecuts nodupl 1

nodupl 2
2. XPRSst orecuts m ndex

-1 m ndex



XPRS| oadcut s

3. XPRSst or ecut s ncols dntval
st art
mst art ncut s+1 ncut s+1

XPRSbr anchcut , XPRSset cbest i mat e, XPRSset cbsepnode, 5.4

dmat val nmetart[ncuts]-1

MATRI XTOL
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XPRSwritebasis

WRITEBASIS 6

XPRSwritebasis WRITEBASIS
Optimizer

int XPRSwritebasi s(XPRSprob prob, char *fil enane,
char *flags);
WRI TEBASI S [ - flags] [ filename]

1( )
LP
LP

XPRSr eadpr ob( prob, "nmyprob","");
XPRSmaxi m( prob, "");

XPRSwri t ebasi s(prob,"","");
XPRSgl obal (prob);

LP IP
LP
prob
fil enane 200
problem_name . bss
flags XPRSwr i t ebasi s (WRI TEBASI )

t
XPRSr eadbasi s (READBASI S) t
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XPRSwritebasis

WRITEBASIS 6

MSI



MSI

2 ( )

READPROB
MAXI M

VRl TEBASI S
GLOBAL

1. b XPRSr eadpr ob (READPROB)

3. XPRSwr i t ebasi s (MRl TEBASI S)

XPRSget basi s, XPRSr eadbasi s (READBASI S).
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XPRSwriteomni

WRITEOMNI 6

XPRSwriteomni WRITEOMNI

OMNI SOLFI LE problem_name. sol

i nt XPRSwriteomi ( XPRSprob prob);
VRl TEOWNI

Integer
String
1( )
XPRSr eadpr ob( prob, "bob","");
XPRSM ni m( prob, "");
XPRSset i nt control (prob, XPRS_OVNI FORMAT, 1) ;
XPRSwr i t eommi ( pr ob) ;
XPRSr eadpr ob( prob, "jo","");
XPRSset strcontrol (prob, XPRS_OVNI DATANAME, "Jo ") ;
XPRSm ni m( prob,"");
XPRSwr i t eommi (prob);
SCLFI LE bob. mat

2 Jo
2( )

READPROB bob



MSI

M NI M

OWI FORMAT = 1

prob

OWNI FORMVAT OMNI
OWNI DATANANME OMNI
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XPRSwriteomni

WRITEOMNI 6

VRl TEOWNI

READPROB j 0

OWNI DATANAME = ' Jo
M NI M

VIRl TEOWNI

1. OMNI SOLFI LE
XPRSwr i t eormi (WRI TEOWVNI ) SCOLFI LE
SOLFI LE
Haverly Systems Optimizer OMNI
‘OPTM, ‘I NFE, ‘FEAS’, ‘UNBD

2. VHDR MROW MCOL XPRSWr i t eormi (WRI TEOWNI )

OVNI FORVAT
READPROB
M NI M
VRl TEBASI S
OWNI FORMAT = 1
VARl TEOWNI

QT
3. OMNI
OWNI DATANAMVE XPRSwr i t eommi
(WRI TEQWNI )
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XPRSwriteprob

WRITEPROB 6

XPRSwriteprob WRITEPROB

MPS LP

i nt XPRSwriteprob(XPRSprob prob, char *fil enane,
char *flags);
WRI TEPROB [ - flags] [ filename]



MSI

1( )

problem_name. | p. LP
XPRSwri t eprob(prob,"", "l ps");
2 ( )

WRI TEPROB -p C: myprob
Optimizer MPS C nypr ob. mat
prob
fil enanme filenane 200

dp I

problem_name . mat

flags

w 5 O ©T

| LP
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XPRSwriteprob

WRITEPROB 6

XPRSr eadpr ob (READPROB)
XPRSwri t epr ob (WRI TEPROB)

XPRSI oadl p, XPRS| oadgl obal , XPRSI oadqgl obal , XPRSI oadqgp

N (oBi____ ) N
XPRSwr i t epr ob (WRI TEPROB) XPRSr eadpr ob
(READPROB) N
e -V XPRSwr i t eprob (VWRI TEPROB)
XPRSr eadpr ob (READPROB)
XPRSr eadpr ob (READPROB) KEEPNROAS -1

XPRSr eadpr ob (READPROB).
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XPRSwriteprtrange

WRITEPRTRANGE 6

XPRSwriteprtrange WRITEPRTRANGE

XPRSrange (RANGE) ASCII
problem_name. rrt

int XPRSwriteprtrange(XPRSprob prob);
VRl TEPRTRANGE
PRI NTRANGE



MSI

Integer
Double

1( )
LP XPRSr ange (RANGE)
XPRSr eadpr ob( prob, "nmyprob","");
XPRSmaxi m( prob, "");
XPRSr ange( pr ob) ;
XPRSwri t eprttange(prob);

2 ( )

READPROB

MAXI M

RANGE

VRl TEPRTRANGE

prob
MAXPAGELI NES
OUTPUTLOG

OUTPUTTOL
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XPRSwriteprtrange

WRITEPRTRANGE 6

1. ) PRI NTRANGE
XPRSwri t eprtrange (VWRI TEPRTRANGE)

2. ASCII XPRSwr i t erange (WRI TERANGE)
XPRSwri t eprtrange (VMR TEPRTRANGE)

3. QUTPUTLGOG

XPRSget col r ange, XPRSget r owr ange, XPRSr ange (RANGE),

XPRSwriteprtsol, XPRSwriterange, A.4 ASCII
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XPRSwriteprtsol

WRITEPRTSOL 6

XPRSwriteprtsol WRITEPRTSOL

SOLUTI ONFI LE 1 ASCII problem_name. prt



int XPRSwriteprtsol (XPRSprob prob);

WRI TEPRTSCL
PRI NTSOL

Integer
Double

1( )

XPRSr eadpr ob( prob, "nmyprob","");

XPRSmexi n( prob, "");
XPRSwr i t eprtsol (prob);

2 ( )
READPROB
MAXI M
PRI NTSOL

prob
MAXPAGELI NES
OUTPUTLOG
REL10STYLE
OUTPUTTOL
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XPRSwriteprtsol

WRITEPRTSOL 6

1 )

XPRSwriteprtsol (WRI TEPRTSOL)

2. ASCII

XPRSwri teprtsol (WRI TEPRTSOL)

3. QUTPUTLOG

XPRSget sol , XPRSwr i t eprtrange, XPRSwri t esol ,
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XPRSwriterange

WRITERANGE 6

XPRSwriterange WRITERANGE

XPRSr ange (RANGE)

PRI NTSCL

XPRSwri t esol (WRI TESCL)

A.3 ASCII

MSI



int XPRSwriterange( XPRSprob prob, char *fil enane,

char *flags);
WRI TERANGE [ filename] [ - flags]

Double
String

1( )

XPRSwri t erange (Rl TERANGE) XPRSwri t eprtrange

(MRl TEPRTRANGE)

prob
fil enanme 200
. hdr .rsc
problem_name
fl ags XPRSwri t erange (Rl TERANGE)
s
n
t
b
a
c () ()
OUTPUTLOG
OUTPUTTOL
OUTPUTMASK
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XPRSwriterange

WRITERANGE 6

XPRSr eadpr ob( prob, "nmyprob","");
XPRSm ni m( prob,"");
XPRSr ange( prob) ;
XPRSwri t erange(prob,"","");
2 ( )
RANGE
WRI TERANGE - nbac

problem_name. r sc

1. .Irsc

MSI



MSI

2. OQUTPUTMASK  ASCI |
QUTPUTVASK
DPPPPPPY

XPRSget sol , XPRSwri t eprtrange (WRI TEPRTRANGE), XPRSr ange (RANGE),

XPRSwritesol (WRI TESOL), A.4 ASCII
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XPRSwritesol

WRITESOL 6

XPRSwritesol WRITESOL

ASCII

int XPRSwritesol (XPRSprob prob, char *fil enane,
char *flags);
WRI TESOL [ filename] [ - flags]

Integer
Double
prob
fil enanme 200
.hdr . asc problem_name
fl ags XPRSwri t esol (WRI TESQL)

() ()

- 0O 9 T —* o w»



MSI

()
MIP

o O T QO C

REL10STYLE

OUTPUTTOL
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XPRSwritesol

WRITESOL 6
String
1( )

)
XPRSr eadpr ob(prob, "richard","");

XPRSm ni m( prob, "");
XPRSwritesol (prob,"","sb");

2 ( )

* X

e CO2

Optimizer

OUTPUTMASK = ' X??2?72?27’

VWRI TESOL CO2 - nar

1. fil ename. hdr fil ename. asc ASCIlIsol ution
2 1
ASCII
. asc

2. QUTPUTMASK  ASCI |

OQUTPUTMASK QUTPUTNVASK

?????7?7?7
3. KEEPM PSQOL M P e

problem_name. hdr problem_name. asc

problem_name. hd0 problem_name. hdl ... ASCII
problem_name.as0 problem_name. asl
OUTPUTMASK
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XPRSwritesol

WRITESOL 6

XPRSwr i t erange (WRI TERANGE), XPRSwr i t eprt sol (WRI TEPRTSCL), .
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Control Parameters 7

~

Optimizer

7.1

Xpress Optimizer , >,

control_name = new_value
new_value

Xpress-MP
Xpress-MP XPRS _

XPRSget i ntcontrol (prob, XPRS PRESOLVE, &presolve);
printf("The value of PRESOLVE is %\ n", presolve);
XPRSset i ntcontrol (prob, XPRS_PRESOLVE, 1-presolve);
printf("The value of PRESOLVE is now %d\n", 1-presolve);
XPRSget i nt control XPRSget dbl control XPRSget strcontrol
XPRSset i ntcontrol XPRSsetdbl control XPRSsetstrcontrol
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AUTOPERTURB

— BACKTRACK 7

AUTOPERTURB
BACKTRACK
1
PERTURB
0
1
1

XPRSmaxi m (MAXI M) / XPRSmi ni m (M NI M.

1 M PTARGET
M PTARGET
Forrest-Hirst-Tomlin

Optimizer

MSI

Optimizer



3

XPRSgl obal (GLOBAL).
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BARDUALSTOP

_BARGAPSTOP [
BARDUALSTOP
BARGAPSTOP

1. OE-08

XPRSnmaxi m (MAXI M) / XPRSmi ni m (M NI M.

Optimizer

1. OE-08

XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.

Xpress-Optimizer Reference Manual Control Parameters 258
BARITERLIMIT
— BARMEMORY 7

BARITERLIMIT
BARMEMORY

BARI TERLIM T

200
XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.

0 Optimizer

0 —

XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.
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BARORDER

— BAROUTPUT 7

BARORDER
BAROUTPUT

[EEN

MSI



0

XPRSmaxi m (MAXI M) / XPRSmi ni m (M NI M.

1

XPRSaxi m (MAXI M) / XPRSni ni m (M NI M.
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BARPRIMALSTOP

— BARSTEPSTOP 7

BARPRIMALSTOP
BARSTEPSTOP

Optimizer

1. OE-08
XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.

Optimizer

1. 0E-10
BARGAPSTOP

XPRSmaxi m (MAXI M) / XPRSmi ni m (M NI M.
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BARTHREADS

- BIGM 7

BARTHREADS
BIGM

Xpress-MP
BARTHREADS
Optimizer

XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.
Big M

BARSTEPSTOP

MSI

Parallel



XPRSmaxi m (MAXI M) / XPRSmi ni m (M NI M.
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BIGMMETHOD

— BREADTHFIRST 7

BIGMMETHOD

BREADTHFIRST

:BigM
Big M
round-off
0 1/ Il
1 Big M

1

XPRSr eadpr ob (READPROB) XPRSI oadgl obal

XPRS| oadqp

XPRSnmaxi m (MAXI M) / XPRSmi ni m (M NI M.

NCODESELECTI ON = 4

10

XPRSgl obal (GLOBAL).
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CACHESIZE

— CHOLESKYTOL 7

CACHESIZE
CHOLESKYALG
CHOLESKYTOL

-1

XPRSmaxi m (MAXI M) / XPRSmi ni m (M NI M.

0 Cholesky
1 Cholesky
1

XPRSnmaxi m (MAXI M) / XPRSmi ni m (M NI M.

512kB

Big M

KB

Windows

CHOLESKYTOL

MSI

XPRS| oadl p XPRSI oadqgl obal



MSI

1.0E-15

XPRSmaxi m (MAXI M) / XPRSmni ni m (M NI M.
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COVERCUTS

_ CPKEEPALLOUTS [
COVERCUTS
CPKEEPALLCUTS

20
XPRSgl obal (GLOBAL).

XPRSset cbcut ngr .
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CPMAXCUTS

— CPUTIME 7

CPMAXCUTS
CPMAXELEMS
CPUTIME

100
XPRSset cbcut ngr.

200
XPRSset cbcut ngr.

1 CPU



MSI

Windows
XPRSmaxi m (MAXI M) / XPRSmi ni m (M NI M, XPRSgl obal

(GLOBAL), XPRSr ecur se (RECURSE).
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CRASH

— CROSSOVER 7

CRASH
CROSSOVER

( )
( )

A W NPF O

( 10)
n>10 4 n-— 10
2
XPRSmaxi m (MAXI M) / XPRSmi ni m (M NI M.

0
1

1
XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.
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CSTYLE

— CUTFREQ 7

CSTYLE

CUTDEPTH

CUTFREQ
0 FORTRAN 1 )
1 C © )



0 —
XPRSgl obal (GLOBAL).
: CUTFREQ

8

XPRSgl obal (GLOBAL).
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CUTSTRATEGY

— DEFAULTALG 7

CUTSTRATEGY
DEFAULTALG

N = O !

-1
XPRSgl obal (GLOBAL).
LP

A OWDN P

1

XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M), XPRSgl obal
(GLOBAL).
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DEGRADEFACTOR

— ELIMTOL 7

DEGRADEFACTOR
DENSECOLLIMIT
ELIMTOL

1.0
XPRSgl obal (GLOBAL).

MSI



: DENSECOLLIM T

0 —
XPRSmaxi m (MAXI M) / XPRSmi ni m (M NI M

1. 0OE-03

XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.
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ETATOL

— EXTRACOLS 7

ETATOL
EXTRACOLS

ETATCL

1.0E-12

XPRSmaxi m (MAXI M) / XPRSmi ni m (M NI M, XPRSbt r an,
XPRSf t ran.

EXTRACOLS

0

XPRSr eadpr ob (READPROB), XPRSI oadgl obal , XPRSI oadl p,
XPRS| oadqgl obal , XPRSI oadqgp.

EXTRAROANS EXTRAELEMS EXTRAM PENTS
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EXTRAELEMS

_ EXTRAMIPENTS {
EXTRAELEMS
EXTRAMIPENTS

EXTRAELEMS
EXTRAELEMS
Optimizer

EXTRAELEMS

MSI



XPRSr eadpr ob (READPROB), XPRSI oadgl obal , XPRSI oadl p,
XPRS| oadqgl obal , XPRSI oadqp, XPRSset cbcut ngr .
EXTRACOLS EXTARROWS

0

XPRSr eadpr ob (READPROB), XPRSI oadgl obal ,
XPRS| oadqgl obal .
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EXTRAPRESOLVE
— EXTRAROWS 7

EXTRAPRESOLVE
EXTRAROWS

XPRSr eadpr ob (READPROB), XPRSI oadgl obal , XPRSI oadl p,
XPRS| oadqgl obal , XPRSI oadqgp.

EXTRARO\S

EXTRAROW\S
Optimizer

EXTRAROWS

XPRSr eadpr ob (READPROB), XPRSI oadgl obal , XPRSI oadl p,
XPRS| oadqgl obal , XPRSI oadqp, XPRSset cbcut ngr.

EXTRACOLS
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FEASTOL

— GOMCUTS 7

FEASTOL
GOMCUTS

FEASTOL

1. OE- 06
XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M), XPRSget i nf eas.

MSI



Gomory
Gomory

2
XPRSgl obal (GLOBAL).

Xpress-Optimizer Reference Manual Control Parameters 274
INVERTFREQ

— INVERTMIN 7

INVERTFREQ
INVERTMIN

-1 —
XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.

3

XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.
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KEEPBASIS

— KEEPMIPSOL 7

KEEPBASIS
KEEPMIPSOL

XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.

1 —
XPRSgoal (GOAL).

XPRSwritesol (WRITESOL) e
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KEEPNROWS

MSI

I NVERTFREQ

KEEPMIPSOL



- LPLOG 7
KEEPNROWS
LPITERLIMIT
LPLOG
-1 N
0 N
1 N

[EEN

XPRSr eadpr ob (READPROB), XPRSI oadgl obal , XPRSI oadl p,

XPRS| oadqgl obal , XPRSI oadqgp.

2147483645
XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.

n<0 n

0

n>0 n
100

XPRSmaxi m (MAXI M) / XPRSmi ni m (M NI M.
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MARKOWITZTOL

—MAXCUTTIME 7

MARKOWITZTOL
MATRIXTOL
MAXCUTTIME
0.01
XPRSnmaxi m (MAXI M) / XPRSmi ni m (M NI M.
MATRI XTOL
1. OE- 09

XPRSr eadpr ob (READPROB), XPRSI oadgl obal , XPRSI oadl p,
XPRSI oadqgl obal , XPRSI oadqp, XPRSal t er (ALTER),
XPRSaddcol s, XPRSaddcut s, XPRSaddr ows, XPRSchgcoef ,
XPRSchgntoef , XPRSst or ecut s.

MSI

MIP



MSI

0
n>0 n
0

XPRSmaxi m (MAXI M / XPRSni ni m (M NI M, XPRSgl obal (G_OBAL).
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MAXIIS

_ mAxNODE [
MAXIIS

MAXMIPSOL
MAXNODE

-1 s
0
n>0 n s
-1
XPRSiis (I11S), XPRSgetiis.
: Optimizer
Optimizer
MAXM PSCL
0
XPRSgl obal (GLOBAL).
. Optimizer
100000000

XPRSgl obal (GLOBAL).
Xpress-Optimizer Reference Manual Control Parameters 279
MAXPAGELINES

— MAXTIME 7
MAXPAGELINES
MAXSLAVE
MAXTIME

23

XPRSwrit eprtsol (MWRI TEPRTSOL), XPRSwr it eprtrange
(WRI TEPRTRANGE).

MIP

MIP



MSI

XPRSgl obal (GLOBAL).

Optimizer
MIP
0
n>0 n MIP
n<0 LP MIP n
0

XPRSgl obal (GLOBAL), XPRSmaxi m (MAXI M) / XPRSni ni m
(M NI M.
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MIPABSCUTOFF
— MIPABSSTOP 7

MIPABSCUTOFF

MIPABSSTOP
M PABSCUTOFF Optimizer
LP Optimizer
M PRELCUTOFF M PADDCUTOFF MIP
1. 0E+40 ( )
-1. 0E+40 ( )
XPRSgl obal (GLOBAL), XPRSmaxi m (MAXI M) / XPRSmi ni m
(M NI M.
M PRELCUTOFF M PADDCUTOFF
: M POBJVAL
BESTBOUND | M POBJVAL - BESTBOUND

| M PABSSTOP

0.0
XPRSgl obal (GLOBAL).
M PRELSTOP M PADDCUTOFF
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MIPADDCUTOFF

— MIPLOG 7

MIPADDCUTOFF
MIPLOG

M PABSCUTOFF
M PADDCUTOFF
M PABSCUTCOFF
M PABSSTOP



-1. 0E- 05
XPRSgl obal (GLOBAL).
M PRELCUTOFF M PABSSTOP M PABSSTOPR

S5 W NPFE O

n
-100
XPRSgl obal (GLOBAL).

A7
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MIPPRESOLVE

_MIPPRESOLVE [
MIPPRESOLVE

XPRSgl obal (GLOBAL).

5.2 PRESOLVE PRESOLVEOPS.
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MIPRELCUTOFF
— MIPRELSTOP 7

MIPRELCUTOFF
MIPRELSTOP
: M PABSCUTOFF
LP
M PRELSTOP

1. OE-04

MSI



XPRSgl obal (GLOBAL).
M PABSCUTOFF, M PADDCUTOFF, M PRELSTOP.

M POBJVAL

MSI

BESTBOUND [M POBJVAL - BESTBOUND |

M PRELSTOP BESTBOUND

0.0

XPRSgl obal (GLOBAL).
M PABSSTOP, M PRELCUTCOFF.

X
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MIPTARGET

— MPSBOUNDNAME [
MIPTARGET

MIPTOL
MPSBOUNDNAME

LP

1. OE+40

XPRSgl obal (GLOBAL).
BACKTRACK.

5. 0E-06

XPRSgl obal (GLOBAL).
MPS 64

64

XPRSr eadpr ob (READPROB).
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MPSECHO
_ MPSFORMAT {
MPSECHO
MPSERRIGNORE
MPSFORMAT
MPS
0 MPS
1 MPS

1
XPRSr eadpr ob (READPROB).
MPS

NULL \0



0
XPRSr eadpr ob (READPROB).
MPS
-1
0
1 MPS

-1
XPRSal t er (ALTER), XPRSr eadbasi s (READBASI S),

XPRSr eadpr ob (READPROB).
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MPSNAMELENGTH

— MPSRANGENAME 7

MPSNAMELENGTH
MPSOBJNAME
MPSRANGENAME
MPS
MPS
8
64
XPRSaddnanes, XPRSr eadpr ob (READPROB)
MPS
\0
64
XPRSr eadpr ob (READPROB).
MPS 64
64

XPRSr eadpr ob (READPROB).
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MPSRHSNAME

_ OMNIDATANAME [
MPSRHSNAME
NODESELECTION

OMNIDATANAME
MPS 64

64
XPRSr eadpr ob (READPROB).

64

NULL

NULL

MSI

NULL

\0

\0



4 : BREADTHFI RST

XPRSgl obal (GLOBAL).
OMNI 64 NULL

64

XPRSwrit eormi  (WWRI TEOWNI ).
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OMNIFORMAT

— OUTPUTLOG 7
OMNIFORMAT
OPTIMALITYTOL
OUTPUTLOG

XPRSwri t eormi (WRI TEOWNI )

0

1 ( )

2 ( —1999 )
0
XPRSwrit eormi  (WRI TEOWNI ).

OPTI MALI TYTOL

1. OE- 06
XPRSget i nf eas, XPRSmaxi m (MAXI M / XPRSm ni m (M NI M.
Optimizer
0
1
1

XPRSset cbhnessage, XPRSwr i t eprt sol (WRI TEPRTSQOL).
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OUTPUTMASK
— PENALTY 7

OUTPUTMASK

MSI

\0



MSI

OUTPUTTOL
PENALTY

64 NULL \0

64 ?
XPRSwri t erange (WRI TERANGE), XPRSwri t esol (WRI TESQL).

1. 0OE-05

XPRSwri t eprtrange (WRI TEPRTRANCE), XPRSwr i t eprt sol
(WRI TEPRTSOL), XPRSwr i t er ange (Rl TERANGE),

XPRSwritesol (WRI TESCL).
Bl GM PENALTY
(XPRSr eadpr ob(READPROB)) XPRSmaxi mMAXI M) / XPRSni nim (M NI M

XPRSmaxi m (MAXI M) / XPRSmi ni m (M NI M.

Xpress-Optimizer Reference Manual Control Parameters 290

PERTURB
_ppFACTOR [
PERTURB
PIVOTTOL
PPFACTOR

AUTOPERTURB 1

0.0
0.0 —

XPRSmaxi m (MAXI M) / XPRSni ni m (M NI M.
PI VOTTOL

1. OE- 09
XPRSnaxi m (MAXI M) / XPRSni ni m (M NI M), XPRSpi vot .

1.0
XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.
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PRESOLVE
— PRESOLVE 7

PRESOLVE



MSI

-1
LP
0
1
2
1
Optimizer
245
XPRSmaxi m (MAXI M) / XPRSmni ni m (M NI M.
5.2 , PRESOLVEOPS,
M PPRESOLVE.
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PRESOLVEOPS
— PRICINGALG 7
PRESOLVEOPS
PRICINGALG
0
1
2
3
4
5
6
7
8
9 IP
511 (0 -8 )
XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.
52 , PRESOLVE, M PPRESOLVE.
Devex
-1
0
1 Devex
0

XPRSmaxi m (MAXI M) / XPRSmi ni m (M NI M.



MSI
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PSEUDOCOST

— RECMAXPASSES 7

PSEUDOCOST
RECEXPAND
RECMAXPASSES
0.01
XPRSgl obal (GLOBAL), XPRSr eaddi rs (READDI RS).
BX SB
1.1

XPRSr ecur se (RECURSE).

20

XPRSr ecur se (RECURSE).
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RECSHRINK
— RECSTOP 7
RECSHRINK
RECSTEPLENGTH
RECSTOP
BX SB
0.9
XPRSr ecur se (RECURSE).
1.0
RECSTEPLENGTH
1.0

XPRSr ecur se (RECURSE).

1. OE- 05

XPRSr ecur se (RECURSE).
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REFACTOR

—REL10STYLE 7

REFACTOR
REL10STYLE



MSI

0
1
0
1
LP
LP REFACTOR
0
XPRSgl obal (GLOBAL), XPRSmaxi m (MAXI M / XPRSmi ni m
(M NI M.
0
1 10

0
XPRSget sol , XPRSwri t eprt sol (WRI TEPRTSQL),

XPRSwritesol (WRI TESQL).
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RELPIVOTTOL

— SBITERLIMIT 7

RELPIVOTTOL
SBBEST
SBITERLIMIT
F.QELPI VOTTOL
1. OE- 06

XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M), XPRSpi vot .

-1 —
XPRSgl obal (GLOBAL).

0
XPRSgl obal (GLOBAL).
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SCALING
— SOLUTIONFILE 7

SCALING

SOLUTIONFILE
Optimizer 0



MSI

0
1
2
3
4 Curtis-Reid
5 0:
1
35

XPRS| oadgl obal , XPRSI oadl p, XPRSI oadqgl obal ,
XPRS| oadqp, XPRSr eadpr ob (READPROB), XPRSscal e (SCALE).

3.4

1
XPRSget basi s, XPRSget i nf eas, XPRSget sol , XPRSmaxi m
(MAXI M / XPRSm ni m (M NI M.
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SOSREFTOL

— TREECOVERCUTS 7

SOSREFTOL
TRACE
TREECOVERCUTS

1. 0E-03
XPRS| oadgl obal , XPRS| oadqgl obal , XPRSr eadpr ob
(READPROB).

0
XPRSmaxi m (MAXI M) / XPRSm ni m (M NI M.

COVERCUTS

2
XPRSgl obal (GLOBAL).
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TREEGOMCUTS

— VERSION 7

TREEGOMCUTS
VARSELECTION
VERSION



MSI

Gomory GOMCUTS

0
XPRSgl obal (GLOBAL).

o O WON B

1
XPRSgl obal (G-OBAL).
Optimizer e.g.1301 13.01

Xpress-Optimizer Reference Manual Control Parameters 300
VERSION

— VERSION 7
Xpress-Optimizer Reference Manual Retrieving Problem Attributes 301

Problem Attributes 8

8

attributes

Xpress-MP

8.1

Xpress-MP
XPRS_

LP
XPRSget dbl attri b(prob, XPRS LPOBJVAL, &l pobjval);

printf("The objective value is %. 1f\n", | pobjval);
XPRSgetintattrib XPRSgetdblattrib XPRSgetstrattrib
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ACTIVENODES

— BARDENSECOL 8

ACTIVENODES

BARAASIZE
BARCROSSOVER

BACKTRACK 1

problem



MSI

BARDENSECOL

XPRSdel node, XPRSgl obal , XPRSi ni t gl obal .
AAT

XPRSmaxi m / XPRSni ni m

XPRSmaxi m / XPRSni ni m

XPRSmaxi m / XPRSm ni m
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BARDUALINF

_ BARPRIMALINF 8
BARDUALINF
BARDUALOBJ
BARITER
BARLSIZE
BARPRIMALINF

XPRSmaxi m / XPRSni ni m
XPRSmaxi m / XPRSni ni m

XPRSmaxi m / XPRSni ni m
L

XPRSmaxi m / XPRSni ni m

XPRSmaxi m / XPRSni ni m
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BARPRIMALOBJ

— BOUNDNAME 8
BARPRIMALOBJ
BARSTOP
BESTBOUND
BOUNDNAME



MSI

XPRSmaxi m / XPRSni ni m
XPRSmaxi m / XPRSm ni m
XPRSgl obal .

XPRSr eadpr ob.
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COLS

— ELEMS 8
COLS

CUTS
DUALINFEAS
ELEMS

XPRS| oadgl obal , XPRSI oadl p, XPRSI oadqgl obal ,
XPRS| oadqp, XPRSr eadpr ob.

XPRSaddcut s, XPRSdel cpcut s, XPRSdel cut s, XPRS| oadcut s,
XPRSI oadnodel cut s.

XPRSmaxi m / XPRSm ni m
PRI MALI NFEAS

XPRS| oadgl obal , XPRSI oadl p, XPRSI oadqgl obal ,
XPRS| oadqp, XPRSnmaxi m / XPRSni ni m XPRSr eadpr ob.
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ERRORCODE

_LroBIvAL 8
ERRORCODE
1N

LPOBJVAL
Optimizer

s



MSI

XPRSiis.
LP

XPRSmaxi m / XPRSm ni m XPRSgl obal .

M POBJVAL, OBJRHS, OBJFI XED
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LPSTATUS

— MATRIXNAME 8

LPSTATUS
MATRIXNAME
LP

XPRS_LP_OPTI MAL
XPRS_LP_I NFEAS
XPRS_LP_CUTOFF
XPRS_LP_UNFI NI SHED
XPRS_LP_UNBOUNDED
XPRS LP_CUTOFF_I N _DUAL
Optimizer C VB.bas

XPRSmaxi m / XPRSni ni m
M PSTATUS

MPS MATRI X Optimizer
XPRSget pr obnane

XPRSr eadpr ob, XPRSet pr obnane.
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MIPENTS

— MIPSOLNODE 8

MIPENTS
MIPINFEAS
MIPOBJVAL
MIPSOLNODE
( )

XPRSaddcol s, XPRSchgcol t ype, XPRSdel col s,
XPRS| oadgl obal , XPRSI oadqgl obal , XPRSr eadpr ob.

SETS

XPRSgl obal .
PRI MALI NFEAS



XPRSgl obal .
LPOBJVAL

XPRSgl obal .
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MIPSOLS

— MIPSTATUS 8
MIPSOLS
MIPSTATUS

XPRSgl obal .
( )

XPRS_M P_LP_NOT_LOADED
XPRS_M P_LP_NOT_OPTI MAL LP
XPRS_M P_LP_OPTI MAL LP

XPRS_M P_NO_SOL_FOUND
XPRS_M P_SOLUTI ON
XPRS_M P_I NFEAS
XPRS_M P_OPTI MAL

1. XPRS_M P_LP_CPTI MAL
LP
LPSTATUS
2. Optimizer C VB.bas

XPRSgl obal , XPRSI oadgl obal , XPRSI oadqgl obal , XPRSmaxi m /

XPRSm ni m XPRSr eadpr ob.

LPSTATUS
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NAMELENGTH
_ 0BIFIXED O
NAMELENGTH
NODEDEPTH
NODES
OBJFIXED

+1

MIP

LP

8* NAMELENGTH+1

LP

MSI



XPRSI oadgl obal , XPRSI oadl p, XPRSI oadqgl obal ,

XPRS| oadqp, XPRSr eadpr ob.

XPRSgl obal , XPRSi ni t gl obal .

XPRSgl obal , XPRSi ni t gl obal .

XPRSmaxi m / XPRSm ni m

LPOBJVAL, OBJRHS
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OBJNAME

— PARENTNODE 8

OBJNAME

OBJRHS

OBJSENSE

PARENTNODE
XPRSr eadpr ob.
XPRSchgobj

LPOBJVAL, OBJFI XED

1.0
-1.0
XPRSmaxi m / XPRSni ni m

XPRSgl obal , XPRSi ni t gl obal .
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PRESOLVESTATE

— RANGENAME 8
PRESOLVESTATE
PRIMALINFEAS
QELEMS
RANGENAME

MSI



MSI

LP
MIP

~NDN 2O

XPRSmaxi m / XPRSm ni m

XPRSmaxi m / XPRSni ni m
SUVPRI MALI NF, DUALI NFEAS, M Pl NFEAS

XPRSchgnmobj , XPRSchgqobj , XPRSI oadqgl obal , XPRSI| oadqp

XPRSr eadpr ob
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RECCONVERGE

— SIMPLEXITER 8

RECCONVERGE
RHSNAME
ROWS
SIMPLEXITER
XPRSr ecur se

0 XPRSr ecur se
>0 XPRSr ecur se
-1 XPRSr ecur se

XPRSr ecur se

XPRSr eadpr ob

XPRSaddr ows, XPRSdel r ows, XPRSI| oadgl obal , XPRS| oadl p
XPRS| oadqgl obal , XPRS| oadl p, XPRSr eadpr ob

XPRSmaxi m / XPRSm ni m
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SETMEMBERS

— SPAREELEMS 8

SETMEMBERS
SETS
SPARECOLS



SPAREELEMS

XPRS| oadgl obal , XPRSI oadqgl obal , XPRSr eadpr ob.

SETS

XPRS| oadgl obal , XPRSI oadqgl obal , XPRSr eadpr ob.

SETMEMBERS, M PENTS

XPRSI oadgl obal , XPRSI oadl p, XPRSI oadqgl obal ,
XPRS| oadqp, XPRSr eadpr ob.

XPRS| oadgl obal , XPRSI oadl p, XPRSI oadqgl obal ,
XPRS| oadqp, XPRSr eadpr ob.
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SPAREMIPENTS

— SUMPRIMALINF 8

SPAREMIPENTS
SPAREROWS
SUMPRIMALINF

XPRSI oadgl obal , XPRSI oadl p, XPRSI oadqgl obal ,
XPRS| oadqp, XPRSr eadpr ob.

XPRS| oadgl obal , XPRSI oadl p, XPRSI oadqggl obal ,
XPRS| oadqp, XPRSr eadpr ob.

XPRSmaxi m / XPRSni ni m

PRI MALI NFEAS
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SUMPRIMALINF

— SUMPRIMALINF 8
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Error Messages &

Return Codes 9

9 &

9.1 Xpress-MP Optimizer
Optimizer (O

MSI



63 99 STOP Optimizer
0 (QUI'T )
la
a.
2a
4a
8a
16a
32
63 LP
64 LP
65 LP
66 LP
67 P
68 P IP
69 P IP
70 IP
99 LP
128a
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Error Codes 3—-9 9

9.2 Optimizer

XPRSget | asterror
ERRORCODE

XPRgetintattrib(prob, XPRS ERRORCODE, &err or code) ;

ERRORCODE
3 Extension not allowed —ignored.

Optimizer
4 Column <col> has no upper bound.
<col>
<col>
5 Error on .<ext> file.

. <ext>

6 No match for column <col> in matrix.
<col> COLUWNS
<col>
7 Empty matrix. Please increase EXTRAROWS.
EXTRAROWS

MSI



9 Error on read of basis file.
. BSS
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Error Codes 11— 36 9

11 Not allowed — solution not optimal.
XPRSmi ni m (M NI M)
XPRSmaxi m (MAXI M
LPITERLIMT

16 Null column <col>.
<col> COLUWN

17 More than one RHS not permitted — subsequent ones ignored.
RHS RHS

18 Bound conflict for column <col>.
<col>

19 Eta overflow straight after invert — unrecoverable.
20 Insufficient memory for array <array>.

21 Unidentified section
Optimizer

29 Input aborted.

36 Linear Optimizer only: buy IP Optimizer from Dash Associates.
Optimizer IPOptimizer
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Error Codes 38— 60 9
38 Invalid option.

41 Global error — contact Dash.
Dash
45 Failure to open global file — aborting. (Perhaps disk is full).
Xpress-MP . GLB
. GLB
50 Inconsistent basis.

MSI



MSI

Dash
52 Too many nonzero elements.
Hyper

54 XPRSrecurse (RECURSE) did not converge in <num> loops.

RECMAXPASSES
56 Reference row entries too close for set <set> member <col>.
<set> <col>
<set>
(N )
58 Duplicate element for column <col> row <row>.
<col> <row>

<col> <row>
60 Out of memory — program aborted.
Optimizer
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Error Codes 61— 76 9
61 Unexpected EOF on workfile.

Dash
64 Error closing file <file>.
Xpress-MP <file>

65 Fatal error on read from workfile <file> — program aborted.

Dash
66 Unable to open file <file>.
Xpress-MP <file>

67 Error on read of file <file>.
Xpress-MP <file>

68 <num> errors in sizing parameter <par> — fatal.
Xpress-MP  <num>

71 Not a basic vector: <vector>.
<vector>
72 Not a non-basic vector: <vector>.
<vector>
73 Problem has too many rows. The maximum is <num>.
<num> Xpress-MP Hyper



76 lllegal priority: entity <ent> value <num>.
<ent> <num>
0 1000 .DIR
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Error Codes 77— 90 9

77 lllegal set card <line>.
. MAT . MPS <line>

79 File error.
Optimizer

80 File creation error.
Optimizer

81 Fatal error on write to workfile <file> — program aborted.
Optimizer <file>

83 Fatal error on write to file — program aborted.
Optimizer

84 Input line too long. Maximum line length is <num>.
. MAT . MPS <num>

85 File not found: <file>.
Optimizer <file>
Xpress-MP

89 No optimization has been attempted.

XPRSNi nim (M NI M XPRSnmaxi m (MAXI M)
LPITERLIM T

90 Not enough memory for devex pricing: PRICINGALG has been set to -1.
Optimizer Devex
Devex
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Error Codes 91— 114 9

91 No problem has been input.
XPRSr eadpr ob (READPROB)

95 SB recursion entries cannot be global entities <ent>.
<ent> XPRSrecurse
(RECURSE)
97 Split vector <vector>.

MSI



MSI

. MAT . MPS COLUWN <vector>

98 At line <num> no match for row <row>.

. MAT . MPS <num> <row>
ROWS <row>
102 Eta file space exceeded — optimization aborted.
Optimizer

107 Too many global entities at column <col>.
Xpress-MP Hyper

111 Duplicate row <row> — ignored.
<row>

112 Postoptimal analysis not permitted on presolved problems.
PRESOLVE = 0
I XPRSni ni m (M NI M) /XPRSmaxi m (MAXI M PRESOLVE 0

114 Fatal error — pool hash table full at vector <vector>.

Dash
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Error Codes 120- 142 9
120 Problem has too many rows and columns. The maximum is <num>.

Xpress-MP Hyper
122 Corrupt solution file.
. SCL
127 Not found: <vector>.
<vector>
130 Bound type illegal <type>.
<type> . BSS

XPRSreadbasis(READBASIS) t

131 No column: <col>.
. BSS <col> <col>

132 No row: <row>.
. BSS <row> <row>

140 Basis lost — recovering.
Optimizer



MSI

142 Type illegal <type>.
<type> .DIR
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Error Codes 143- 180 9
143 No entity <ent>.
.DIR <ent>
<ent> BOUNDS

151 Illegal MARKER.
. MPS

152 Unexpected EOF.
Optimizer EOF

153 lllegal card at line <line>.
. MPS <line> MPS

155 Too many files open for reading: <file>.
Optimizer <file>

170 Corrupt global file.
. GLB

171 Invalid row type for row <row>.
XPRSal ter (ALTER) <row>

172 Scaling too bad to continue.

178 Not enough spare rows to remove all violations.

Optimizer
EXTRAROWS
180 No change to this SSV allowed.
Optimizer

Optimizer
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Error Codes 181 - 259 9
181 Cannot alter bound on BV, SC,Ul, PI, or set member.

XPRSal t er (ALTER)
186 Inconsistent number of variables in problem.

199 SB recursion entries cannot be global entities <num>.
<num> XPRSr ecur se (RECURSE)



MSI

245 Not enough memory to presolve matrix.

Optimizer
PRESCLVE 0
246 Wrong release of binary files.
<rell> <rel2> <rell>
* Bl F <rel2> <rel2>-1

247 Directive on non-global entity not allowed: <col>.
.DIR <col>

255 Not enough space to presolve matrix. Increase <par> before XPRSreadprob
(READPROB).
XPRSr eadpr ob (READPROB)
<par> PRESOLVE O
256 Simplex Optimizer only: buy barrier Optimizer from Dash Associates.
Optimizer

259 Cannot use XPRSrecurse (RECURSE) if presolve applied.
XPRSr ecur se (RECURSE)

1 XPRSNi ni m (M NI M) /XPRSmaxi m (MAXI M)

PRESOLVE O
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Error Codes 261 - 278 9

261 <ent> already declared as a global entity — old declaration ignored.
<ent>

262 Unable to remove shift infeasibilities of &.

263 The problem has been presolved.

1 XPRSm ni m (M NI M) /XPRSmaxi m (MAXI M) PRESOLVE 0

264 Not enough spare matrix elements to remove all violations.
Optimizer EXTRAELEMS

266 Cannot read basis for presolved problem. Re-input matrix.
XPRSr eadpr ob (READPROB)

268 Cannot perform operation on presolved matrix. Re-input matrix.

277 This version is not authorized to run as a DLL.
Xpress-MP Optimizer DLL



MSI

DLL Optimizer

278 No purchase authorization found.
xpress. pwd Optimzer Optimzer
xpress. pwd XPRESS
Optim zer
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Error Codes 279 - 309 9

279 Xpress-MP has not been initialized.
Optimizer

285 Cut pool is full. Increase CPMAXELEMS before input.
Optimizer CPMAXELEMS

286 Cut pool is full. Increase CPMAXCUTS before input.
Optimizer CPMAXCUTS

287 Cannot read in directives after the problem has been presolved.

.DIR -1
PRESOLVE 0
302 Option must be C/c or O/o.
C,c0O,0
305 Row <row> (number <num>) is an N row.
G L R E N

306 Option must be MAX/max or MIN/min.
MAX, max, MIN , min
307 Option must be P/p or D/d.
P,p,D,d
308 Row <row> (number <num>) is an unbounded goal.
<row> <row>

309 Row <row> (number <num>) is not an N row.
N N

Xpress-Optimizer Reference Manual Error Messages & Return Codes 329

Error Codes 310- 352 9
310 Option must be A/a or P/p.

A,a,P,p
314 Invalid number.

316 Not enough space to add deviational variables.
EXTRACOLS Optimizer
EXTRACOLS
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318 Maximum number of allowed goals is 100.
100
320 This version is not authorized to run under Windows NT.
Xpress-MP Optimizer Windows NT

324 Not enough extra matrix elements to complete elimination phase.
EXTRAPRESOLVE

EXTRAPRESOLVE
EXTRAPRESOLVE

326 Linear Optimizer only: buy QP Optimizer from Dash.
Optimizer QP Optimizer

349 Release <rell> of binary files used with version <rel2>.
<rell> <rel2>
352 Command not authorized in this version.
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Error Codes 361 - 389 9

361 QMATRIX or QUADOBJ section must be after COLUMN section.
QMATRIX QUADOBJ COLUMN

362 Duplicate elements not allowed in QUADOBJ section.
QUADOBJ 2

363 Quadratic matrix must be symmetric in QMATRIX section.
. MAT . MPS QMATRIX

364 Problem has too many QP matrix elements. Please increase M_Q.

M.Q
366 Problems with Quadratic terms can only be solved with the barrier.
b

XPRSm ni m (M NI M / XPRSmaxi m (MAXI M
368 QSECTION second element in line ignored: <line>.

<line>
381 Bug in lifting of cover inequalities.
386 This version is not authorized to run Goal Programming.

Xpress-MP Optimizer
387 Parallel code not initialized — continuing in serial mode.

0 HPPVM

388 Slave number <num> has failed.
<num>
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389 Incorrect type of dongle, or security violation on slave <num>.
Xpress-MP <num>
1
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Error Codes 390 - 402 9
390 Slave number <num> has failed — insufficient memory.

<num>
391 All slaves have failed — continuing in serial mode.
392 This version is not authorized to be called from BCL.
Xpress-MP BCL
Optimizer BCL Optimizer
394 Fatal communications error.
395 This version is not authorized to be called from the Optimizer library.
Xpress-MP Optimizer

Optimizer Optimizer

396 Insufficient memory on slave <num>.

<num>
401 Invalid row type passed to <function>.
<num> <type> <function>
<num>
<function>
402 Invalid row number passed to <function>.
<num> <function> <num>

0
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Error Codes 403 - 409 9
403 Invalid global entity passed to <function>.

<num> <type> <function>
<num> <type>

404 Invalid set type passed to <function>.

<num> <type> <function>

<num> <type>
405 Invalid column number passed to <function>.
<num> <function> . <num>
0 COLS-1

XPRSget obj XPRSchgobj -1



406 Invalid row range passed to <function>.

Limit <lim> <function> 0
Limit <lim>
407 Invalid column range passed to <function>.
Limit <lim> <function> 0
Limit <lim>
408 Too long a row or column name passed to <function>.
<num> <function>

409 Invalid directive passed to <function>.
<num> <type> <function>
<num> <type>
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Error Codes 410- 416 9
410 Invalid row basis type passed to <function>.

<num> <type> <function>
<num>
411 Invalid column basis type passed to <function>.
<num> <type> <function>
<num>
412 Invalid parameter number passed to <function>.
<num> LP MIP
<num>
<function> 1
6 <function>

413 Not enough spare rows in <function>.

EXTRAROWS <function>
XPRSr eadpr ob (READPROB) EXTRARO\S

414 Not enough spare columns in <function>.

EXTRACOLS <function>

XPRSr eadpr ob (READPROB) EXTRACOLS

415 Not enough spare matrix elements in <function>.

EXTRAELEMS <function>

XPRSr eadpr ob (READPROB) EXTRAELMS

416 Invalid bound type passed to <function>.
<elem> <type> <function>
<num> <type>
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Error Codes 418 - 428 9

418 Invalid cut number passed to <function>.
<numl1> <numz2> <numl1>
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<num>
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<numz2>
419 Not enough space to store cuts in <function>.
CPMAXELEMS <function>
XPRSr eadpr ob (READPROB) CPMAXELEMS

422 Solution is not available.

423 Duplicate rows/columns passed to <function>.

<elem> <num> <function>
<elem> <num>
424 Not enough space to store cuts in <function>.
CPMAXCUTS <function>
CPMAXCUTS

425 Column already basic.

426 Column not eligible to leave basis.

427 Invalid column type passed to <function>.

<num> <num> <function>
<num> <type>
428 Increase EXTRAMIPENTS before input.
<function> EXTRAM PENTS
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Error Codes 430- 506 9

430 Column types cannot be changed during the global search.
Optimizer

LP
XPRSm ni mMM NI M XPRSmaxi m (MAXI M) |
434 Invalid name passed to XPRSgetindex.
XPRSget i ndex
436 Cannot trace infeasibilities when integer presolve is turned on.
XPRSm nim (M NI M / XPRSmaxi m (MAXIM |

473 Row classification not available.
501 Error at <line> Empty file. Read aborted.

Optimizer
502 Warning: ‘min’ or ‘max’ not found at <line.col>. No objective assumed.
LP <col> <line>

‘max’, ‘maximize’, ‘maximum’, ‘min’, ‘minimize’  ‘minimum’

503 Objective not correctly formed at <line.col>. Aborting.
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LP <line> Optimizer

504 No keyboard or empty problem at <line.col>.
LP <line> <col> ‘Subject to’, ‘subject to:’, ‘subject to’,
‘such that’ ‘s.t.’, ‘st’
505 A keyword was expected at <line.col>.
LP <line> <col>

506 A variable name was expected at <line.col>

LP <line>
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Error Codes 508 - 518 9
508 The constant at <line.col> has no term.
LP <line> <col>
509 The type of the constraint at <line.col> has not been specified.
LP <line> <col>
510 Upper bound at <line.col> is not a humeric constant.
LP <line> <col>
511 Bound at <line.col> is not a numeric constant.
LP <line> <col>
512 Unknown word starting with an ‘f’ at <line.col>. Treated as ‘free’.
‘f Xpress-MP LP <line> <col>
Xpress-MP '’ free’
513 Wrong bound statement at <line.col>.
<line> <col>
514 Lower bound at <line.col> is not a numeric constant. Treated as -inf.
LP <line> <col>
Xpress-MP
515 Sign ‘<’ expected at <line.col>.
< LP <line> <col>

516 Problem has not been loaded.
Xpress-MP

517 Row names have not been loaded.
Xpress-MP

518 Column names have not been loaded.
Xpress-MP
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Error Codes 519- 528 9

519 Not enough memory at <line.col>.
LP <line> <col>

520 Unexpected EOF at <line.col>.



LP <line> EOF Optimizer

521 Number expected for exponent at <line.col>.

LP <line> <col>
522 Line <line>too long (length>255).
LP <line> Optimizer
255
523 Xpress-MP cannot reach line <line.col>.
LP

524 Constraints could not be read into Xpress-MP. Error found at <line.col>.
LP

525 Bounds could not be set into Xpress-MP. Error found at <line.col>.
LP

526 LP problem could not be loaded into Xpress-MP. Error found at <line.col>.

LP

527 Copying of rows unsuccessful.
LP
528 Copying of columns unsuccessful.
LP
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Error Codes 529- 530 9

529 Redefinition of constraint at <line.col>.
LP <line> <col>

530 Name too long. Truncating it.

LP 64
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A —
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A.l
Optimizer
(problem_name)

Optimizer
.alt XPRSalter (ALTER) ASCII
. asc csv XPRSwr i t esol (WRI TESQOL) ASCII
.bif XPRSreadprob(READPROB)

Binary
. bss XPRSreadbasis (READBASIS) XPRSwritebasis (WRITEBASIS)

ASCII
.ctp (MIP ) XPRSglobal Binary
.dir (MIP ) XPRSr eaddi r s (READDI RS)

ASCII
.glb MIP ) XPRSglobal (GLOBAL) Binary
. gol XPRSgoal (GOAL) ASCII
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.grp XPRSgoal (GOAL) ASCII
. hdr XPRSwrit esol (WRI TESOL) XPRSwriterange (WRITERANGE)
ASCII
.iis s XPRSiis (11S) ASCII
p LP XPRSreadprob(READPROB)
ASCII
. mat MPS / XMPS XPRSreadprob (READPROB)
ASCII
Xpress-Optimizer Reference Manual XMPS Matrix Files 340
Ccsv
A.2 XMPS
Xpress-MP Optimizer LP MPS XMPS
XMPS
.prt XPRSwriteprtsol (WRI TEPRTSOL) ASCII
.rng XPRSrange (RANGE) Binary
.rrt XPRSwr i t eprtrange (WRI TEPRTRANGE)
ASCII
.rsc Ccsv XPRSwr i t er ange(\\RI TERANGE)
ASCII
. sol XPRSminim (MINIM)/ XPRSmaxim (MAXIM)  XPRSglobal (GLOBAL)
Binary
. svf Optimizer XPRSsave (SAVE) XPRSr est ore (RESTORE)
Binary
123456
2-3 5-12 15-22 25-36 40-47 50-61
NANME
ROWS
COLUMNS
QUADOBJ
SETS SOS
RHS
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NAME
ROWS

( 1)
RANGES
BOUNDS
RECURSE
ENDATA



: 1-4 3
NAME model_name
: 14

ROWS

1 2
type row_name
N ( )
L
G

E
Xpress-Optimizer Reference Manual XMPS Matrix Files 342

COLUMNS

col rowl col row2 value2 value 1
5/6
QUADOBJ / QOMATRIX ( )
QUADOBJ QVATRI X MPS

coll col2 value Q
QVATRI X Q QUADOBJ

QWATRI X
QUADOBJ Q

1-7
COLUWMNS
1 2 3 4 5
blank col row1 valuel row2 value2
D17
QUADOBJ
1-7
QWATRI X
1 2 3 4

blank coll col2 value
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QUADOBJ QWATRI X COLUMNS
0
SETS ( )
Sos
COLUMNS RHS

vec2

COLUMNS

MSI

XMPS



: 14
SETS
1 2 3 4
type set vecl blank vec2 blank
type S1 1
S2 2
set
vecl
vec2
type set
vecl vec2
type
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RHS
rhs rowl ( row2 value2 ) valuel
/6
RANGES
g rowl ( row2 value2 ) valuel
5/6
b RHS RANGES
vecl
vec2
o 1-3
RHS
1 2 3 4
blank rhs rowl valuel row2 value2
: 1-6
RANGES
1 2 3 4

blank rng rowl valuel row2 value2
r
G +
L +
E +
br+b
b br-
br+b
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BOUNDS

MSI



UP FR U SC sI
LO LI ;
FX;
BY M PL
PI :
Ul

: 1-6
BOUNDS

uP
LO

FX

FR

M ( )

PL ( ) ( )
ul

LI

BV

SC

S|

PI

b br+
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10 1

:0 1 0/1

BOUNDS
x .SC. 12.3
x >= 0.8

X 0.8 12.3

RECURSE ( )

Optimizer

MPS
Optimizer

RECURSE XMPS . mat

MSI

LI

1.0

XMPS

RECURSE
XPRSr ecur se (RECURSE)

ENDATA



j v()
a(i) i

DV jic(ij) kla(.j) c(i.pv(k) / v() &
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CV,NE,NL,DV, MJ,CL, BX, SB 23 |
( )  25-36  k m( )
c(i.j)

5-12
4047
1.0

SB
BOUNDS

NE NL KEEPNROWS

(RECURSE)
MU jic(i,)) k1 a(i,j) c(i,j)*v(k)*v(l)
CL jic(i,)) ka(,j) c(i,j*v(k)
BX jim a(,j) a(i,j)*EXPAND m
a(i,j) a(i,j)*SHRI NK m
SBj mUB(j) UB()*EXPAND m
UB(j) UB(j)*SHRI NK m
CV jtol] j j

vnow vold —tol vold 1.0e 6 —+ () x<
vnow Vold

objnew objold — RECSTOP objold 1.0e 6 —+ () x<

objnew objold
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ENDATA

A.3 ASCII
Optimizer
(WRI TESQL)

XPRSwriteprtsol (WRI TEPRTSOL)

i,j, kK, I, m

problem_name. hdr

MSI

k|

15-22
50-57

i( ) c(i.))

I( )

-Ux U

RECVAXPASSES
1

XPRSr ecur se

XPRSwr i t esol
problem_name. asc

tol



14

ENDATA

XO 0o ~NO O A~WDN P

10
11

NCzoRERK

~NOoO O~ WDN PR

problem_name. prt

(-hdr)

. asc

O~ WMo SN

4
12
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10
10

(.asc)

10

12
10
10

10 ( )

3 (C= :NL GE

4 (LL, BS, UL, EQ

12

12 ()
12 ( -1000000000)

1),

**)-

(

)
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. . hdr
. ( 3)
. ( 4)
(.prt)
XPRSwriteprtsol (WRI TEPRTSOL)
PRI NTSOL

Xpress-MP Essentials
simple
171. 428571
8 12 ( 1000000000)

9 12
10 12 () ()

mor 2
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Problem Statistics
Matri x sinple
Obj ective *OBJ*
RHS * RHS*
Problem has 3 rows and 2 structural col unns
Solution Statistics
Maxi ni zation perforned
Optimal solution found after 3 iterations
bj ective function value is 171.428571
Rows Section
Xpress-Optimizer Reference Manual ASCII Solution Files 352
Rows Section
Nunmber Row At Val ue Sl ack Val ue Dual Val ue RHS

N 1 *OBJ* BS 171.428571 -171.428571 .000000 . 000000
L 2 second UL 200. 000000 .000000 .571429 200. 000000

L 3 first UL 400.000000 .000000 .142857 400. 000000

MSI



MSI

E
G
N J—
At
uL
BS
LL
RHS Sl ack Val ue
UL LL 0
Dual Val ue

shadow prices

Columns Section
Col uimms Section
Nunber Col um At Val ue | nput Cost Reduced Cost
C 4 a BS 114.285714 1.000000 . 000000
C5 b BS 28.571429 2. 000000 . 000000

* %

EQ
?7?
5
a x
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C
Col um At BS
LL uL
Val ue 114. 285714 28.571429
I nput Cost
Reduced Cost
— 0 0
reduced cost
A.4 ASCI
XPRSr ange (RANGE)
XPRSwrit eprtrange
(WRI TEPRTRANGE) XPRSwr i t er ange (WRI TERANGE) XPRSwri t er ange
(WRI TERANGE) problem_name. hdr problem_name. r sc,

XPRSwrit eprtrange (WRI TEPRTRANGE)
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(problem_name. rrt)

* %

EQ
SB
??
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(.hdr)
.rsc
XPRSwri t esol (WRI TESOL) (-hdr)
Csv (.rsc)
16
. . hdr
1 6
2 10 ( )
3 3 (C= ;NL,GE )
4 4 (LL, BS, UL, EQ **),
5 12
6 12 () ()
7 12
8 12
9 12
10 12
11 4 (LL, UL)
12 12
13 12
14 12
15 10
16 4 (LL, UL)
(.rrt)
XPRSwrit eprtrange (WRI TEPRTRANCE) PRI NTRANGE

XPRSwriteprtsol (WRI TEPRTSOL)

Probl em Stati stics
Mat ri x PLAN
bj ective CO
RHS RO

C

N N
LL
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GG
EE
LL

* %

BS

UL

EQ

??

LL

UL
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Probl em has 7 rows and 5 structural col unms
Solution Statistics

M ni m zation perforned

Optimal solution found after 6 iterations
bj ective function value is 15.000000

Rows Section
Vector Activity Lower actvty Unit cost DN Upper cost Limting AT
Number Sl ack Upper actvty Unit cost UP Process
G C1 10. 000000 9.000000 -1.000000 x4 LL
LL 2 . 000000 12.000000 1.000000 C6 UL
(N, G L.E)
Lower actvty Unit cost DN
Limting
Process
AT LL
UL Lower actvty
RHS

Upper actvty

Col ums Secti on

Vector Activity Lower actvty Unit costDN Upper cost Linmiting AT
Nunber | nput cost Upper actvty Unit costUP Lower cost Process

C x4 1.000000 -2.000000 5.000000 6.000000 C5 LL

BS 8 1. 000000 3.000000 1.000000 .000000 C1 LL

C x5 2.000000 -1.000000 2.000000 6.000000 X3 LL
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UL 9 4.000000 3.000000 -2.000000 -very large X2 LL

C Activity Lower /Upper actvty
| nput cost Upper /Lower cost
Uni t
cost DNUP Lower /Upper

Limting Processes AT
Unit costs



A.5
XPRSr eaddi rs (READDI RS)

Dl RECTI VES
problem_name. di r.

2-3 5-12 25-36

PR (

uP (
DN (

PU (
PD (
ve

MSI

(dir)

Optimizer

0-1000 1000

)
)
)
)
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? * *
value
PR x1* 2
x1 2 * x1
A.6 (alt)
ASCII XPRSal t er (ALTER)
problem_name. al t
identifiers
actions R2
2
RRRRRRRR
CCRi der
2.087
RRRRRRRR CCRi der 2.087 action
**UP **LO
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** NTxX X



XPRSr eadpr ob (READPROB) KEEPNROWS 0

A7

(XPRSglobal (GLOBAL)
n n

Node

Sols

Best Solution
Best Bound
Active

Time

Branch

Parent
Xpress-Optimizer Reference Manual The Global Log 360

Branch Parent Solution LP

M PLOG 2
0 1
LP

Solution LP
Estimate

Infeas

Active

Entity

Value / Bound

Xpress-Optimizer Reference Manual Index 361

Index

A

ACTI VENCDES 302

Advanced Mode 1,41
algorithms 2

default 19

Newton barrier

simplex

LP Optimizer

MSI

Branch Parent

M PLOG

uL)



ALTER 53, 326, 358

Archimedian model 37
goal programming

array numbering 267
artificial variables 310
AUTOPERTURB 256, 290

B

BACKTRACK 25, 256, 299

BARAASI ZE 302

BARCROSSOVER 302

BARDENSECCOL 302

BARDUALI NF 303

BARDUALCBJ 303

BARDUALSTOP 22, 257

BARGAPSTOP 22, 257, 260

BARI TER 303

BARI TERLIM T 15, 258

BARLSI ZE 303

BARVEMORY 258

BARORDER 21, 259

BAROUTPUT 22, 34, 259

BARPRI MALI NF 303

BARPRI MALOBJ 304

BARPRI MALSTOP 22, 260

barrier method . Newton barrier
BARSTEPSTOP 22, 260

BARSTOP 304

BARTHREADS 261

basis 11, 240, 275

inversion 274

loading 151, 163

reading from file 182
returning basis 121
batch mode 5, 235
BESTBOUND 304

Bl GM 261, 289

Bl GWETHOD 262

binary variables

probing 282

bitmaps 112, 230
bound tightening 32
BOUNDNANME 304

bounds 59, 114, 139, 226, 358
Branch and Bound 3,23
branching 55, 206

directions 103, 185, 357

variable 198

MSI



BREADTHFI RST 25, 262, 287

C

C 267
CACHESI ZE 21, 263

callbacks 33

barrier log 196
branching variable 198
copying between problems

cut manager 204
estimate function 206
global log 209
initialization of cut manager

integer solutions 214

node cutoff 220
node selection 201
optimal node 211, 222
output 218

preprocess node 224

separate 226
Xpress-Optimizer Reference Manual Index 362

simplex log 216

terminating global search
Cholesky factorization
CHOLESKYALG 263
CHOLESKYTCL 263
coefficient tightening 32
CCLS 305

columns

deleting 76

density 269, 302
extra columns 270
names 48

nonzeros 93
ranges 91

72

208
21, 259, 263, 269,303

returning bounds 114, 139

returning indices 108
returning names 115
types 95

comments 285

Console Mode 1, 41

Console Xpress Xpress
batch mode 5
command line options

errors 317

functions 41
terminating optimization

termination 235

1

15

213

MSI
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control parameter controls
controls 43, 255

changing values 255

copying between problems 73
retrieve values 138

retrieving values 102, 112

setting values 228, 230, 234

COVERCUTS 264, 298

CPMAXCUTS 265, 328, 334

CPMAXELEMS 265, 328, 334

CPUTI ME 265

CRASH 266

CROSSOVER 22, 266

crossover 22,190, 266, 302
CSTYLE 267

csv 340

Curtis-Reid scaling Curtis-Reid 297
cut manager 34

initialization 213

routines 36, 204

cut pool 35, 46, 77, 205, 226, 328
bounds 236

cuts 153, 238, 265

lifted cover inequalities 264

list of cuts 98

list of indices 96

number of coefficients 265

cut strategy 268
CUTDEPTH 267

CUTFREQ 267

cutoff 24, 26, 220, 280, 281, 283, 307
CUTS 79, 305

cuts 35, 46, 226, 325, 327

deleting 78

generation 267

Gomory cuts  Gomory 273, 299

list of active cuts 100
model cuts 162

CUTSTRATEGY 268

cutting planes cuts

D

default algorithm 268
DEFAULTALG 19, 177, 268

degradation 25, 34, 206, 269, 293, 299
DEGRADEFACTOR 269

DENSECOLLI M T 21, 269

Devex pricing Devex pricing



directives 11, 25, 103, 165, 326, 328
loading 154

read from file 184

dongles 4

dual values 11

DUALI NFEAS 305
Xpress-Optimizer Reference Manual Index 363

E

ELEMS 305

ELI MTCL 269

ERRORCODE 306, 318

errors 43, 219, 231, 285, 306, 317
checking 149

messages 34

ETATOL 270

exit codes return codes
EXTRACOLS 30, 270, 329, 333
EXTRAELEMS 30, 54, 271, 327, 333
EXTRAM PENTS 30, 271, 334
EXTRAPRESOLVE 31, 272, 329
EXTRAROWS 30, 272, 325, 333

F

fathoming 23

feasible region 19

FEASTOL 273

files

alter (alt) 53, 339

basis (. bss) 182, 240, 324, 339

binary matrix (. bi f) 4, 326, 339
cut pool (. ct p) 339

directives (. di r) 25, 184, 339, 357
formats 339

global (. gl b) 143, 191, 320, 339
goal input (. gol ) 144, 339

goal output (. gr p) 339

IS (iis) 147, 339
initialization (. i ni ) 4

log (. | 0Q) 10

LP matrix (. | p) LP 1, 187, 339

Matrix Alteration (. al t) 358

MPS matrix (. mat) MPS 187, 285, 339, 340
OMNI format OMNI 242

password (. pwd) 4,149

range (. rng) 92, 129, 180, 340

range output (. rrt) 180, 246, 355
range output (. rsc) 250, 340, 354

savelrestore (. svf) 191, 193, 340

MSI
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solution (. asc) 252, 339, 349

solution (. prt) 248, 340, 350

solution (. sol ) 4,32, 191, 324, 340
solution header (. hdr) 250, 252, 339,348
FI XGLOBAL 83, 181

Forrest-Hirst-Tomlin Criterion Forrest-Hirst-Tomlin 25, 256
Fortran 267

ftran 86

G

GLOBAL 10, 11, 84, 141, 175

global entities 308, 315

branching 55

extra entities 271

fixing 83

loading 155, 167

global log 209, 359

global search 23, 24, 34, 80, 310, 335
begin search 141

branching variable 198

callbacks 34

directives 11, 184

infeasible node 211

integer solutions 214

MIP solution status 309
node selection 201

reinitialize search 150

termination 208, 280, 283

GOAL 37, 144

goal programming 37, 144, 328
using constraints 37

using objective functions 39

GOMCUTS 273, 299

H

Haverly Systems Haverly 243

HELP 146

Hessian matrix 65, 68, 126
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s 306

I'1S 16, 147, 306

infeasibility 16, 19, 140, 147, 291, 335
diagnosis 298

integer 17, 308

node 211

infinity 45

initialization 4, 88, 149, 328

integer preprocessing 27, 282



integer presolve
integer programming
integer solutions

begin search
branching variable
callback

cutoff

loading quadratic problem
node selection
reinitialize search
retrieving information
terminating search
global search

interior point algorithm
inversion 20

I NVERTFREQ 20, 274
I NVERTM N 20, 274
irreducible infeasible sets
begin search
retrieving 107
sub-11S isolation
iteration log

K

KEEPALLCUTS 264
KEEPBASI S 275

KEEPM PSOL 143, 253, 275

KEEPNROWS 276, 359

L

license 9
lifted cover inequalities 298
line length 337
log file 231

logical preprocessing
LP relaxation LP

335
2,23, 32

275, 278, 308, 309

276

23, 360

LPI TERLIM T 15, 31, 276, 319

LPLOG 21, 34, 216, 276
LPOBJVAL 12, 306
LPSTATUS 307

M

Markowitz tolerance
MARKOW TZTOL 277

matrix

adding names
changing coefficients
column bounds

columns 29, 44, 76, 305

constraint senses

198
220
167
201
150
105
208
Newtonbarrier
16, 278, 306
16
282
269, 277
53, 61, 63, 69
59
53
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cuts 305

deleting cuts 78

elements 290

extra elements 270, 271, 272
input 10, 159, 186

modifying 29, 30

nonzeros 93, 130

quadratic elements 312
range 70

rows 29, 71, 81, 313

scaling 194

sets 314

size 31

space 31

spare columns 314

spare elements 314, 333
spare global entities 315
spare rows 315

viewing 29

MATRI XNAME 307
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MATRI XTOL 277

MAXCUTTI ME 277

MAXI I S 16, 107, 147, 278
MAXI M 11, 175

MAXM PSOL 278

MAXNODE 278

MAXPAGELI NES 279

MAXSLAVE 279

MAXTI ME 15, 31, 279

memory 82, 85, 291, 319, 320, 322, 326
M N M 11, 175

M PABSCUTCFF 280

M PABSSTOP 280

M PADDCUTOFF 26, 281
M PENTS 308

M Pl NFEAS 308

M PLOG 34, 281, 359

M POBJVAL 12, 308

M PPRESOLVE 27, 282
M PRELCUTOFF 26, 283
M PRELSTOP 283

M PSOLNCDE 308

M PSCLS 309

M PSTATUS 309

M PTARGET 25, 256, 284
M PTCL 284

model cuts 185



MPS file format MPS
files

MPSBOUNDNANE 284
MPSECHO 285
MPSERRI GNORE 285
MPSFORMAT 285
MPSNAMELENGTH 286
MPSOBJNAME 286
MPSRANGENANE 286
MPSRHSNAME 287

N

NAMELENGTH 310
Newton barrier
controlling performance
convergence criterion
crossover

log callback

number of iterations
number of threads
output 22, 34
NODEDEPTH 310
NODES 310

nodes 24
active cuts

cut routines

deleting 80
deleting cuts

depth 310
infeasibility

maximum number
number solved 310
optimal 222

outstanding 302
78, 311

parent node
prior to optimization

285

21, 175
21
22,304
22
196
15, 21, 258
261

100, 153
204

78

278

224

selection 24, 34, 201, 287

separation 226

NODESELECTI ON 25, 262, 287

nonbinding rows
nonlinear programming
numerical difficulties

@)

objective function
changing coefficients

dual value 303

optimum value

primal value 304

276
189
360

19, 29, 284, 286, 310,311

67

12, 306, 308
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quadratic 29, 65, 68, 167, 171
retrieving coefficients 117
OBJFI XED 67, 310

OBJNAME 311

OBJRHS 311
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OBJSENSE 311

OMNI format  OMNI 242
OVNI DATANAME 287

OWNI FORVAT 288

optimal basis 11, 22, 36

OPTI MALI TYTOL 288

optimization

standard template 9
optimization sense 311

Optimizer output  Optimizer 10, 20, 22, 218

OQUTPUTLOG 219, 231, 247, 249, 288
OUTPUTMASK 251, 253, 289
OUTPUTTOL 289

P

parallel MIP MIP 279
PARENTNCDE 311

partial pricing pricing
PENALTY 289

performance 31, 325, 327
PERTURB 256, 290

pivot 178, 296, 334

list of variables 119

order of basic variables 118

PI VOTTOL 290
postoptimal analysis 180

postsolve 31
PPFACTOR 290

pre-emptive model 37

goal programming
PRESOLVE 31, 54, 291, 323, 326

presolve 16, 29, 31, 174, 269, 272, 291,298, 326, 329
diagnosing infeasibility 16

integer 27

presolved problem 133

basis 121, 163

directives

PRESOLVEOPS 292
PRESOLVESTATE 29, 312
pricing 292
Devex 20, 292, 322

partial 20, 290, 292

PRI CI NGALG 20, 292, 322
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primal infeasibilities 303, 312, 315
PRI MALI NFEAS 312

PRI NTRANGE 247

PRI NTSOL 249

priorities 103, 185, 321, 357
problem

creation 75

deletion 82

file access 186, 244
input 10, 159

name 4,125, 232

pointers 10

solving 11, 175

problem attributes 11, 301
prefix 301

retrieving values 101, 111, 137
problem pointers 75
copying 74

deletion 82

pseudo cost 25, 103, 185, 293, 299, 357
PSEUDOCOST 293

Q

QELEMS 312

quadratic programming 329, 330
coefficients 65, 68, 126, 312

loading global problem 167
loading problem 171

QUI T 179, 235

R

RANCGE 11, 84, 180, 246, 250

RANGENAME 312

ranging 11, 70, 71, 91, 312
information 11, 180

name 286

retrieve values 128, 129

READBASI S 11, 182

Xpress-Optimizer Reference Manual Index 367
READDI RS 11, 184, 357

READPROB 10, 18, 186
RECCONVERGE 313

RECEXPAND 293

RECMAXPASSES 293, 320

RECSHRI NK 294

RECSTOP 294

RECURSE 189

recursion 189, 294, 313, 320, 323, 326
convergence 294
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reduced costs 11, 83, 282, 288
REFACTOR 295

REL10STYLE 295

relaxation LP relaxation LP
RELPI VOTTOL 296

RESTORE 191

return codes 43, 179, 235, 317
RHSNAME 313

right hand side 69, 127

name 287

ranges 180

retrieve range values 128
rounding errors 17
ROWS 313

rows

addition 50

deletion 81

extra rows 272, 315

indices 108

model cuts 162

names 48, 115

nonbinding 276

nonzeros 130

number 313

types 71, 132

running time 279

S

SAVE 191, 193

SBBEST 296

SBI TERLIM T 296

SCALE 18, 194

SCALI NG 18, 195, 297

scaling 17, 194, 325, 327
Curtis-Reid 297

geometric mean 297
maximum element 297
security system 9, 330
sensitivity analysis 84
separation 23

SETMEMBERS 314

SETS 314

sets 308, 314

names 52

shadow prices 181
simplex 19, 22, 175
inversion 20

log callback 216



number of iterations 15, 313
output 20, 34

perturbation 256

pivot pivot

type of crash 266
SIMPLEXITER 313

slacks 79

slave processors 279
solution 11, 12, 15

beginnin

g search 175

output 135, 248, 252

SOLUTIONFILE 32, 297
SOSREFTOL 298
SPARE

COLS 314
SPAREELEMS 314
SPAREMIPENTS 315
SPAREROWS 315

special ordered sets 3, 155, 167
STOP 179, 235

strong branching 296

student mode 4, 325

sub-11S isolation
successive linear programming

SUMPRIMALINF 315
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T
tightening

bound 32
coefficient 32

tolerance 273, 277, 280, 284, 288, 289,290, 296

TRACE 16, 298
tracing 335

tree search global search
TREECOVERCUTS 298

TREEGOMCUTS 299
U

unboundedness 17, 23, 140

V

variables

artificial 310

binary 3, 155, 167, 346
dual 109

infeasible 133

integer 3, 155, 167, 346

partial integer 3, 62, 155, 167, 346
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primal 109

selection 24

semi-continuous 3, 62, 155, 167, 346
semi-continuous integer 3, 62, 155,167
slack 11, 79

VARSELECTI ON 25, 299

VERSI| ON 299

version number 299

W

warning messages 34

WRI TEBASI S 11, 240

VRI TEOWNI 242

VRl TEPROB 244

VRl TEPRTRANGE 11, 246

WRI TEPRTSOL 11, 248

VRl TERANGE 11, 250

WRI TESOL 11, 252, 348

X

Xpress-BCL 3
Xpress-Mosel 3

Xpress-MP Essentials 4, 12
XPRS_M NUSI NFI NI TY 45, 78, 96
XPRS_PLUSI NFI NI TY 45
XPRSaddcol s 30, 44
XPRSaddcut s 35, 46
XPRSaddnanes 10, 45, 48
XPRSaddr ows 30, 50
XPRSaddset nanes 52
XPRSal t er 53, 326, 358
XPRSbr anchcut 55
XPRSbt ran 57
XPRSchgbounds 30, 59
XPRSchgcoef 30, 61
XPRSchgcol t ype 30, 62
XPRSchgntoef 30, 61, 63
XPRSchgmobj 30, 65
XPRSchgobj 30, 67, 332
XPRSchgqobj 30, 68
XPRSchgr hs 30, 69
XPRSchgr hsrange 30, 70
XPRSchgr owt ype 30, 71
XPRScopycal | backs 72,74
XPRScopycontrol s 73, 74
XPRScopyprob 32, 74
XPRScr eat eprob 10, 75
XPRSdel col s 30, 76
XPRSdel cpcuts 36, 77
XPRSdel cuts 35, 77, 78



XPRSdel node 80

XPRSdel rows 30, 81

XPRSdest royprob 10, 75, 82
XPRSet cbnessageVB 219
XPRSfi xgl obal 83, 181

XPRSf ree 10, 85

XPRSget banner 88
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XPRSget basi s 89
XPRSget col range 30, 91
XPRSget col s 30, 93
XPRSget col t ype 30, 95
XPRSget cpcut | i st 36, 96
XPRSget cpcut s 36, 98
XPRSget cut | i st 36, 100
XPRSget dbl attrib 12,101, 301
XPRSget dbl control 102
XPRSget dirs 103
XPRSget gl obal 105
XPRSgetiis 16, 107
XPRSget i ndex 108, 335
XPRSget i nfeas 109
XPRSgetintattrib 12,111, 301
XPRSget i ntcontrol 112, 255
XPRSget | asterror 113
XPRSget | b 30, 114

XPRSget names 29, 115
XPRSget obj 29, 117, 332
XPRSget pi vot or der 118
XPRSget pi vots 119
XPRSget pr esol vebasi s 33, 121
XPRSget pr esol vesol 123
XPRSget pr obnanme 125

XPRSget qobj 29, 126
XPRSget r hs 29, 127
XPRSget r hsr ange 29, 128
XPRSget r owr ange 29, 129
XPRSget rows 29, 130
XPRSget r owt ype 29, 132
XPRSget scal edi nfeas 33, 133
XPRSget sol 11, 32, 135
XPRSgetstrattrib 12,137, 301
XPRSget strcontrol 138
XPRSget ub 30, 139

XPRSget unbvec 140

XPRSgl obal 10, 11, 84, 141, 150, 175

XPRSgoal 37, 144
XPRSiis 16, 107, 147
XPRSi nit 9, 75, 85, 88, 149
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XPRSi ni t gl obal 142, 150
XPRS| oadbasi s 11, 151

XPRS| oadcut s 35, 153

XPRSI oaddi rs 154

XPRSI oadgl obal 10, 155

XPRSI oadl p 10, 159

XPRS| oadnodel cuts 162

XPRS| oadpr esol vebasi s 33, 163
XPRS| oadpr esol vedirs 33, 165
XPRS| oadqgl obal 10, 167
XPRS| oadqp 10, 171

XPRS| oadsecurevecs 174
XPRSmaxi m 11, 175
XPRSni ni m 11, 175

XPRSpi vot 178

XPRSrange 11, 84, 91, 129, 180, 246, 250
XPRSr eadbasi s 11, 182

XPRSr eaddi rs 11, 184, 357
XPRSr eadpr ob 10, 18, 186
XPRSr ecur se 189, 313

XPRSr estore 191

XPRSsave 191, 193

XPRSscal e 18, 194

XPRSset cbbar | og 22, 34, 196
XPRSset cbchgbranch 34, 198
XPRSset cbhchgnode 34, 201
XPRSset cbcut | og 203

XPRSset cbcut ngr 36, 204
XPRSset cbesti mate 34, 206
XPRSset cbfreecut ngr 36, 208
XPRSset cbgl obal | og 34, 209
XPRSset chi nf node 34, 211
XPRSset chi ni t cut ngr 36, 213
XPRSset chi nt sol 34, 214
XPRSset chl pl og 21, 34, 216
XPRSset chnmessage 10, 34, 218, 231
XPRSset cbhnodecut of f 34, 220
XPRSset chopt node 34, 222
XPRSset cbpr enode 34, 224
XPRSset chsepnode 34, 55, 226
XPRSset dbl control 228
XPRSset def aul ts 229
XPRSset i ntcontrol 230, 255
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XPRSset | ogfil e 10,21, 22, 231
XPRSset probnanme 232

XPRSset strcontrol 234
XPRSst or ebounds 236
XPRSst or ecut s 36, 238



XPRSwri t ebasi s 11, 240
XPRSwriteomi 242
XPRSwri t epr ob 244
XPRSwri t eprtrange 11, 246
XPRSwri teprtsol 11,248
XPRSwrit erange 11, 250
XPRSwri t esol 11, 252, 348
XPRSwriteprtsol 11,248
XPRSwrit erange 11, 250
XPRSwri t esol 11, 252, 348
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