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1
Mosel
Mosel
2
AMPL[Fourer et al, 1993]
OPL[Van Hentenryck, 1998] OPL- Mosel (
)
( )
1.1

1
Mosel
Mosel

Mosel
MPL [Maximal, 2001]
Mosel
LP 'setcoeff(ctr var coeff)' ‘ctr' ‘var'
Xpress-Optimizer
mmaquad
Mosel
Mosel mmxprs  Xpress-Optimizer
mmxsip SLP Sequential Linear

Programming mmsp Stochastic
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Mosel: An Overview

Programming kalis  Constraint Programming.
1.2
Mosel
mmodbc Mosel
SQL ODBC
(ODBC mmodbc Microsoft Excel
)
Mosel (mmjobs)
Mosel
( ) Dash Whitepaper

"Multiple models and parallel solving with Mosel"

mmive Xpress-IVE

mmxad (Xpress Application Developer XAD)

Mosel

1.3
Mosel

Mosel

Mosel
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2
2.1 Mosel
2 2
XS xl
Mosel (MIP)
Mosel model
end-model
ii=1 [ 1 )
declarations section
declarations section 2 XS
Xl mpvar 2 2
XS x|

model Chess
uses "mmxprs" I Use Xpress-Optimizer for solving
declarations
xs,xI: mpvar | Decision variables

end-declarations

3*xs + 2*xl <= 160 ! Constraint: limit on working hours
xs + 3*xl <= 200 ! Constraint: raw material availability
Xs is_integer; x| is_integer ! Integrality constraints
maximize(5*xs + 20*xl) ! Objective: maximize the total profit
writeln("Solution: ", getobjval) I Print objective function value
writeln("small: ", getsol(xs)) ! Print solution values for variables xs
writeln("large: ", getsol(xl)) l'and xI
end-model
maximize 5*xs+20*xI|
Xpress-Optimizer Mosel
"mmxprs" Xpress-Optimizer
3 2
getsol(xs) dot notation style xs.sol
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Xs is_integer; xl is_integer

1 "line end"
continuation
(+, >= )
Mosel !
| |
2.2
Mosel
(dual slack activity)
2

DescrV Allvars
declarations section assignments

model Chess2
uses "mmxprs"

declarations

Allvars: set of mpvar ! Set of variables
DescrV: array(Allvars) of string I Descriptions of variables
xs, xI: mpvar

end-declarations

DescrV(xs):= "Small" I Define descriptions for variables
DescrV(xl):= "Large"

Profit:= 5*xs + 20*xI| ! Name the objective function
Time:= 3*xs + 2*xl <= 160

Wood:= xs + 3*xl <= 200

Xs is_integer; x| is_integer

maximize(Profit)
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writeln("Solution: ", getobjval)

forall(x in Allvars) ! Print the solutions of all variables
writeln(DescrV(x), ": ", getsol(x)) ! for which a description is defined
end-model

Figure 1 Xpress-IVE
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Figure 1: IWE display after model execution

3 Mosel

3.1
Mosel
integer
real (double precision floating point numbers)
boolean (symbols true and false)
string (single character and any text).
MP mpvar (decision variables) linctr ( )
Mosel
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Mosel
structured types set (collection of elements of a given type)
array (collection of labeled objects of a given type)
list (ordered collection of elements of a given type)
record (collection of objects of any type)

Mosel (set array)
constant sets (R1, S1)

list s(L1) static arrays (Al, A2)

declarations
R1=3.5
S1={"red", "green", "blue"}
Al: array (S1) of real
A2: array(R1, -2..1) of mpvar
L1=1[1,2, 3,4, 5]

end-declarations

Dynamic sets (R2, S2) lists (L2, L3) arrays (A3, A4)

declarations
S2: set of string
A3: array(S2,S2) of linctr
A4: array(R2:range) of boolean
L2: list of real
L3: array(set of integer) of list of string

end-declarations

special type of set: R1 R2 (
ordered sets of integers) 3.5 R1 3 5

declarations
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record end-record
record declarations
code extract 3 ('Source’, 'Sink’, and 'Cost’)

arc

declarations

arc = record
Source, Sink: string I Source and sink of arc
Cost: real I Cost coefficient
end-record
OneArc: arc

ARCS: array(ARCSET: range) of arc
end-declarations
OneArc.Source:= "A"; OneArc.Sink:= "B"
ARCS(1).Cost:=5.1

record 'arc' record

3.2

Mosel

declarations
V: real
Al: array(3..5) of real
S: set of string
L: list of integer
A2: array(range,range) of boolean
AL: array(set of string) of list of real

end-declarations

V:i=05 I Assign a value to a scalar
Al::[15,2.3,4.5] IInitialize an array with known index range
Al1(3):=1.8 I (Re)Assign a single array entry

11 © Copyright Dash Associates 2001-2007
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S :={"A", "BC", "DEF"}
L:=[1,2,3,3,4,5,4]

A2 :: (1..2 0..2)[true, false, false,
true, true, false]

AL (["A", "B"DI[3, -6, 1.5], [2, 8.4]]
AL("C") :=[1, 2.5, 4, -0.5]

declarations
A: array(1..6) of real
S: set of string
C: array(S) of real
L: array(set of integer) of list of string
R: array(range) of arc
end-declarations
initializations from "initdata.dat"
ACSLR
end-initializations
writeln("l =", I, "¥nA=",A,"™¥nC =",C)
writeln("S=", S, "™¥nL=",L, "¥nR =", R)

A:[2468]

Mosel: An Overview

I Assign a set
I Assign a list

I Initialize a 2-dim. array

I Initialize an array of lists

I Assign an array entry

| Static array definition
! Dynamic set

! Dynamic array

! Dynamic array of lists

I Dynamic array of records

C: [("red") 3 ("green") 4.5 ("blue") 6 ("yellow") 2.1]

S: ["white" "black"]

L: [(2) ["a" "b"] (3) ["c" "d" "e" "f'] (6) ["i" "i""

)

R: [(1) ['A""B" 1.2] (2) ['A""C" 4.5] (3) ['B" "C" 3] ]

static array A
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dynamic array

1=10

A=1[2,4,6,8,0,0]

C =[(‘red’,3),(‘'green’,4.5),(‘blue’,6),(‘yellow’,2.1)]

S = {'red’,'green’,'blue’,'yellow’,'white’,'black’}
L=[1[a,0]).3.[c’'d e, F]).6.[7.7,7]]

R =[(1,[Source="A’ Sink="B’ Cost=1.2]),(2,[Source="A’ Sink="C’ Cost=4.5]),
(3,[Source='B’ Sink="'C’ Cost=3])]

static array A

dynamic array n-tuple
n-1 array entry
read/readln write/ writeln
readdata.dat Mosel

# Data:
A(l) =5.2
A(2)=34

declarations

j: integer

B: array(range) of real
end-declarations
fopen('readdata.dat”, F_INPUT)

fskipline("#") ! Skip lines starting with a '#

repeat
readIn(CA(,j,) =",B(j)) ! Read the indices and the value on a line
until (getparam(“"nbread")<4) I'until a line is not properly constructed

fclose(F_INPUT)
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3.3
Mosel
(selections and loops)
3.3.1 Selections
selection if-then
if-thenelse if-then-elif-then-else
alternative
declarations
A :integer
X: mpvar
end-declarations
if A >= 20 then
X<=7
elif A <= 10 then
x>=35
else
x=0
end-if
A 20 X upper bound 7
10 X lower
bound 35 ( A 10 20 )
X
A case

declarations

14
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A :integer
X: mpvar
end-declarations
case A of
-MAX_INT..10 : x >= 35
20..MAX_INT : x <=7
12,15:x=1
elsex=0

end-if

Mosel: An Overview

3.4

(forall)
(while, repeat-until) Mosel

2 inline

forall

while

declarations
x: array(1..10) of mpvar
end-declarations

forall(i in 1..10) x(i) is_binary

forall-do (while-do) 1
end-do

declarations

x: array(1..10) of mpvar
end-declarations
forall(i in 1..10) do

x(i) is_integer

x(i) <= 100

15 © Copyright Dash Associates 2001-2007
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35 set

set

"Sieve of Eratosthenes

Mosel: An Overview

model Prime

parameters

LIMIT=100 ISearch for prime numbers in 2..LIMIT

end-parameters
declarations
SNumbers: set of integer
SPrime: set of integer
end-declarations

SNumbers:={2..LIMIT}

writeln("Prime numbers between 2 and ", LIMIT,

n:=2
repeat
while (not(n in SNumbers)) n+=1
SPrime += {n}
i:=n
while (i<=LIMIT) do
SNumbers-= {i}
i+=n
end-do
until SNumbers={}
writeln(SPrime)

end-model

16

I Set of numbers to be checked

I Set of prime numbers
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Mosel: An Overview

set) += -=
(
) Mosel
union intersection difference (operators + * -
parameters section
set of number
3.6
Mosel write / writeln cos
exp In getsol reverse getsize
Mosel

procedure / end-procedure function / end-function

returned

model "Simple subroutines”

function timestwo(b:integer):integer
returned := 2*b

end-function

procedure printstart
writeln("The program starts here.")

end-procedure

printstart

a:=3

writeln("fa =", a)

a:=timestwo(a)

writeln("fa =", a)

end-model

17
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declarations section

Forward declaration Mosel forward
declare
Mosel
overloading Mosel
overloaded
version
1
4 Mosel
Mosel C C
Java C# Visual Basic 2
Mosel
C
Mosel
BIM (portable Binary Model file) Mosel Model
Compiler BIM
Mosel Run Time
Mosel
35 Prime
LIMIT
( Prime2
C ).
2 500 ) SPrime
XPRMfindident Mosel reference

#include <stdio.h>
#include "xprm_mc.h"

#include "xprm_rt.h"

18 © Copyright Dash Associates 2001-2007
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int main()
{
XPRMmodel mod;
XPRMalltypes rvalue, setitem;
XPRMset set;
int result, i, size, first, last;
XPRMuinit();
XPRMcompmod(NULL, "prime2.mos", NULL, NULL); /* Compile model Prime2*/

mod=XPRMloadmod("prime2.bim", NULL); /* Load the BIM file */
XPRMrunmod(mod, &result, "LIMIT=500"); /* Run the model */
XPRMfindident(mod, "SPrime", &rvalue); /* Get the object 'SPrime’ */

set = rvalue.set;

size = XPRMgetsetsize(set); [* Get the size of the set */
if(size>0)
{
first = XPRMgetfirstsetndx(set); [* Get number of the first index */
last = XPRMgetlastsetndx(set); /* Get number of the last index */

printf("Prime numbers from 2 to 500:¥n");
for(i=firsti<=last;i++) /* Print all set elements */

printf(" %d,", XPRMgetelsetval(set,i,&setitem)->integer);

printf("¥n");
}
XPRMfinish();
return O;
}
5
Mosel (C
Mosel Native Interface )
Mosel
. constant symbols
o subroutines
o types

19 © Copyright Dash Associates 2001-2007
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. I/0 drivers
. control parameters
function Mosel
C C++ function

solution heuristic

Mosel: An Overview

overload existing subroutine

(integeror mpvar ) Mosel
(arrays  sets )
ininitializations
Mosel overload
finite domain constraint solvers
Mosel I/0
(ODBC ) Mosel Mosel
read/write
mmxprs Kalis finite
domain constraint solver branching
constraint propagation subproblem
MIP MIP search (
Dash Whitepaper ""Hybrid MIP/CP solving with Xpress-Optimizer
and Xpress-Kalis™ )
5.1
Solvers mmxprs mmquad mmxslp mmsp Kalis

20
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Data handling mmodbc mmetc
System mmsystem
Graphics mmive mmxad
mmxprs Xpress-Optimizer
Mosel
Mosel solver C

uses "mmxprs"
declarations
x: array(1..10) of mpvar
end-declarations
public procedure printsol
writeln("Solution:", getsol(Objective))
forall(i in 1..10) write("x(",i,")=", getsol(x(i)), "¥t")
writeln
end-procedure

setcallback(XPRS_CB_INTSOL, "printsol")

mmquad ( 53
)
mmpxslp
mmsp Mosel Stochastic Programming
kalis Artelys  Constraint Programming solver Kalis
mmetc

diskdata mp-model  data in-and-output
[Dash, 1999] mmodbc ~ Mosel initializations

21 © Copyright Dash Associates 2001-2007
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sQL

MS-Excel 2

Mosel: An Overview

ODBC
Excel software-specific
ODBC

array

model sizes
uses "mmodbc”
declarations
Nprod, Nrm: integer

end-declarations

initializations from 'mmodbc.odbc:ssxmpl.xls’

Nprod Nrm
end-initializations

declarations

PneedsR: array(1..Nprod,1..Nrm) of real

end-declarations

initializations from 'mmodbc.odbc:ssxmpl.xls’

PneedsR as 'USAGEFE’
end-initializations

end-model

mmsystem gettime

Mosel

mmive

Figure 2

Xpress-1VE
Mosel

22
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Figure 2: Gantt chart drawn by mmive

Xpress Application Designer ( mmxaa)

Figure 3

52mmxp MIP variable fixing heuristic

Xpress-Optimizer (

Mosel

mmxprs)

Mosel: An Overview

Mosel

(MIP)

main model file

it
r_I

L]

Lk

ki i et

Flogure 3: ¥aD app kcation: planning the personned ata construction site
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model "Fixing binary variables"
uses "mmxprs"
include "fixbv_pbh.mos"
include "fixbv_solve.mos"
solution:=solve
writeln("The objective value is: ", solution)

end-model

declarations
RF=1..2 ! Range of factories (f)
RT=1..4 ! Range of time periods (t)
()
open: array(RF,RT) of mpvar
end-declarations
()
forall(f in RFtin RT) open(f,t) is_binary

binary binary

variable fixing heuristic

Solve the LP problem.

Fix the binary variables that are almost 0 or 1 at these values (“rounding”).

Solve the resulting MIP problem and retrieve the solution value.

Restore the original MIP problem and solve it using the solution value of the modified problem

as bound (“cutoff” value).

solution heuristic solve fixov_solv.mos

function solve:real

24 © Copyright Dash Associates 2001-2007



Dash Optimization Mosel: An Overview

declarations
TOL=5.0E-4
osol: array(RF,RT) of real
bas: basis
end-declarations
setparam(“zerotol”, TOL) ! Set Mosel comparison tolerance
setparam("XPRS_CUTSTRATEGY", 0)
setparam("XPRS_HEURSTRATEGY", 0)
setparam("XPRS_PRESOLVE", 0)

maximize(XPRS_TOP, MaxProfit) ! Solve the LP problem
savebasis(bas) I Save the current basis
forall(fin RF, tin RT) do ! "Round" binaries

osol(f,t):= getsol(open(f,t))
if osol(f,t) = 0 then
setub(open(f,t), 0)
elif osol(f,t) = 1 then
setlb(open(f,t), 1)
end-if
end-do

maximize(MaxProfit) ! Solve the modified MIP

ifgsol:=false
if getprobstat=XPRS_OPT then !If an integer feas. solution was found
ifgsol:=true
solval:=getobjval I Get the value of the best solution
end-if
forall(f in RF, tin RT) I Restore the original problem

if ((osol(f,t) = 0) or (osol(f,t) = 1)) then
setlb(open(f,t), 0); setub(open(f,t), 1)

end-if
loadbasis(bas) ! Reload the basis
if ifgsol then ! Set the "cutoff" to the

setparam("XPRS_MIPABSCUTOFF", solval) ! best known solution
end-if
maximize(MaxProfit) I Solve the original MIP
returned:=if(getprobstat=XPRS_OPT,getobjval,solval)

end-function

25 © Copyright Dash Associates 2001-2007
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5.3 mmquad QP

QP mmaquad
gexp Xpress-MP QP
mmaquad Mosel

upper bounds

model Portfolio

uses "mmxprs","mmquad”

parameters
DATAFILE = "portf.dat" I Name of the data file
LIMIT =20 I Maximum number to be chosen

end-parameters

declarations

NVAL = 30 I Total number of assets

RV = 1..NVAL

LCOST: array(RV) of real I Coeff. of linear part of the obj.
QCOST: array(RV,RV) of real I Coeff. of quadratic part of the obj.
UBND: array(RV) of real I Upper bound values

n: integer I Counter for chosen assets

x: array(RV) of mpvar I Amount taken into the portfolio

y: array(RV) of mpvar 11 if assetiis chosen, else 0
Cost: gexp I Objective function

end-declarations
initializations from DATAFILE
UBND LCOST QCOST
end-initializations
Cost:= sum(i in RV) ( LCOST(i)*x(i) + I Define the (quadratic) cost function
QCOST(i,iy*x(i)"2 +
sum(j in i+1..NVAL) QCOST(i,j)*x(i)*x(j) )

sum(i in RV) x(i) = 100 I Amounts chosen must add up to 100%
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sum(i in RV) y(i) <= LIMIT ! Limit on total number of values

forall(i in RV) do

X(i) <= UBND(i)*y(i) ! Upper limits ! Upper limits

y(i) is_binary ! Variables are binary ! Variables are binary
end-do
minimize(Cost) I Minimize the total cost
writeln("Solution: ", getobjval) I Solution printing

writeln("(quadratic part: ",
getsol(sum(i in RV) ( QCOST(i,i)*x(i)"2 +
sum(j in i+1..NVAL) QCOST(i,j)*x(i)*x())), ")
forall(i in RV)
if(getsol(y(i)) > 0.000001) then
writeln(i, ": ", getsol(x(i)))
n+=1
end-if

writeln("¥n", n, " assets have been selected")

end-model
6
Mosel
2
' —Mosel Mosel
. -C (Dynamic Shared

Object DSO)

model model package

module uses
include Mosel packages
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+ Mosel (

. Mosel

6.1

Mosel
getsol

array

model Portfolio
uses "solarray", "mmxprs"
I Data initialization
declarations
x: array(RV) of mpvar I Amount taken into the portfolio
sol: array(RV) of real I Solution values
end-declarations
I Formulate and solve the problem

solarray(x,sol) ! Retrieve the solution for all variables

writeln(sol) I Print the solution
end-model
Mosel ‘solarray’
'solarray’ array
C
array index sets configuration solarray

28 © Copyright Dash Associates 2001-2007
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overloaded version

package solarraypkg
public procedure solarray(x:array(R:set of integer) of mpvar,
s:array(set of integer) of real)
forall(i in R) s(i):=getsol(x(i))
end-procedure
public procedure solarray(x:array(R1:set of integer,
R2:set of integer) of mpvar,
s:array(set of integer,
set of integer) of real)
forall(i in R1, j in R2) s(i,j):=getsol(x(i,j))
end-procedure
public procedure solarray(x:array(R1:set of integer,
R2:set of integer,
R3:set of integer) of mpvar,
s:array(set of integer,
set of integer,
set of integer) of real)
forall(i in R1, jin R2, k in R3) s(i,j,k):=getsol(x(i,j,k))
end-procedure

end-package

solarray.mos Mosel

BIM (solarray.bim filename )

environment variable MOSEL_DSO

C
(Dynamic Shared Object DSO) Mosel Native Interface 1
DSO Mosel
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C Mosel
1)
)
7.1
'solarray’  solarray 'solarray"
Mosel
'solarray’ C
array
Mosel array index sets configuration
solarray overloaded version
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Flgure 4: Module definition with IVE
"solarray"
ar_getsol Xpress-IVE (Figure 4)
ar_getsol

1. Mosel 2 ( array 1 array 1)
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2. array MAXDIM dimensions array

3. array

#include <stdlib.h>
#include "xprm_ni.h"
#define MAXDIM 20
static int ar_getsol(XPRMcontext ctx,void *libctx);
[* List of subroutines */
static XPRMdsofct tabfct[]=
{
{"solarray", 1000, XPRM_TYP_NOT, 2, "A.vA.r", ar_getsol}
h
* Interface structure */

static XPRMdsointer dsointer=

{
0, NULL,
sizeof(tabfct)/sizeof(XPRMdsofct), tabfct,
0, NULL,
0, NULL

h

[* Structure for getting function list from Mosel */

static XPRMnifct mm;

[* Module initialization function */

DSO_INIT solarray_init(XPRMnifct nifct, int *interver, int *libver,
XPRMdsointer **interf)

{
m=nifct; I* Get the list of Mosel functions */
*interver=XPRM_NIVERS; I* Mosel NI version */
*libver=XPRM_MKVER(0,0,1);  /* Module version: must be <= Mosel NI version */
*interf=&dsointer; [* Pass info about module contents to Mosel */
return O;

}

static int ar_getsol(XPRMcontext ctx,void *libctx)

{

XPRMarray varr, solarr;
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XPRMmpvar var,
int indices[MAXDIM];
/* Get variable and solution arrays from stack in the order that they are
used as parameters for ‘getsol’ */
varr=XPRM_POP_REF(ctx);
solarr=XPRM_POP_REF(ctx);
/* Error handling:
- compare the number of array dimensions and the index sets
- make sure the arrays do not exceed the maximum number of dimensions MAXDIM
*
/* Get the solution values for all variables and copy them into the solution
array */
if(lmm->getfirstarrtruentry(varr,indices))
do
{
mm->getarrval(varr,indices,&var);
mm->setarrvalreal(ctx,solarr,indices,mm->getvsol(ctx,var));
} while(fmm->getnextarrtruentry(varr,indices));

return XPRM_RT_OK;

MOSEL DSO Mosel
Mosel

Mosel

arbitrary array indices

7.2

Mosel
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model Complex humbers
uses "complex"
declarations
c:complex
t:array(1..10) of complex
end-declarations
forall(j in 1..10)
t(j):=complex(j,10-j)
t(5):=complex("5+5i")
c:=prod(i in 1..5) t(i)
if c<>0 then
writeln("Product: ", ¢)
end-if

writeln("Sum: ", sum(i in 1..10) t(i))

I Define a single complex number

I Define an array of complex numbers

I Initialize with 2 integers or reals
I'Initialize with a string

I Aggregate PROD operator

I Comparison with an integer or real

I Printing a complex number

I Aggregate SUM operator

I Arithmetic operators

ci=t(1)*(3)/t(4) + if(t(2)=0, t(10), 1(8)) + t(5) - t(9)

initializations to "complex_out.dat"
ct

end-initializations

I Qutput to a file

end-model
equality
comparison
Mosel
( ) Mosel aggregate
product sum aggregate operator

operand  negation

(

aggregate operator

33
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module!

e module context
e type creation and deletion
e type transformation to and from string

e overloading of arithmetic operators

IVE

7.2.1

typedef struct
{

s_complex *firstcomplex;

} s_cxctx;

typedef struct Complex
{

double re, im;

int refent;

struct Complex *next;

}s_complex;

1 Complete source code available from the authors.
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Mosel

7.2.2

static void *cx_create(XPRMcontext ctx, void *libctx, void *todup, int typnum)
{

S_CXCtX *CXctx;

s_complex *complex;

if(todup!=NULL)

{
((s_complex *)todup)->refcnt++;
return todup;

}

else

{

cxctx=libctx;
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complex=(s_complex *)malloc(sizeof(s_complex));
complex->next=cxctx->firstcomplex;

cxctx->firstcomplex=complex;

complex->re=complex->im=0; [* Initialize the complex number */
complex->refcnt=1;

return complex;

}
}
7.2.3
complex initializations
2 writing
write writeln type instance creation
function reading
"re+imi*

static int cx_tostr(XPRMcontext ctx, void *libctx, void *toprt, char *str,

int len, int typnum)

s_complex *c;

if(toprt==NULL)

{
strepy(str, "0+0i");
return 4;

}

else
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{
c=toprt;

return sprintf(str, "%g%-+gi", c->re, c->im);

static int cx_fromstr(XPRMcontext ctx, void *libctx, void *toinit, const char *str,

int typnum)

double re,im;

s_complex *c;

if(sscanf(str,"%If%lf",&re,&im)!=2)
return XPRM_RT_ERROR;

else

c=toinit;
c->re=re;
c->im=im;

return XPRM_RT_OK;

7.2.4 Overloading

Mosel

external type

Mosel

bi) -(c +dj) =ac — bd + (ad + bad)i

37 © Copyright Dash Associates 2001-2007



Dash Optimization

Mosel: An Overview

static int cx_mul(XPRMcontext ctx, void *libctx)

{

s_complex *cl1,*c2;
double re,im;
c1=XPRM_POP_REF(ctx);
c2=XPRM_POP_REF(ctx);
if(c1!'=NULL)
{
if(c2!1=NULL)
{
re=cl->re*c2->re-c1l->im*c2->im;
im=cl1->re*c2->im+cl->im*c2->re;
cl->re=re;
cl->im=im;
}
else
cl->re=c2->im=0;
}
cx_delete(ctx,libctx,c2,0);
XPRM_PUSH_REF(ctx,cl);
return XPRM_RT_OK;

static int cx_mul_r(XPRMcontext ctx, void *libctx)

{

s_complex *c1;

doubler;
c1=XPRM_POP_REF(ctx);
r=XPRM_POP_REAL(ctx);
if(c1!=NULL)

{

38
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cl->re*=r;

cl->im*=r;
}
XPRM_PUSH_REF(ctx,c1);
return XPRM_RT_OK;

2 Mosel

identity element

Mosel: An Overview

subtraction

negation - complex

static int cx_zero(XPRMcontext ctx, void *libctx)

{
XPRM_PUSH_REF(ctx,cx_create(ctx,libctx,NULL,0));
return XPRM_RT_OK;
}
static int cx_one(XPRMcontext ctx, void *libctx)
{
s_complex *complex;
complex=cx_create(ctx,libctx,NULL,0);
complex->re=1;
XPRM_PUSH_REF(ctx,complex);
return XPRM_RT_OK;
}
0-element Mosel aggregate operator SUM.
1-element aggregate operator PROD
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Mosel

constructor assignment
comparison
8

Mosel

Mosel OR

Mosel OR
(see [Guéret et al,

2002] for a collection of examples) Mosel

Mosel

Mosel

( )

finite domain constraint solver
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