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SIMPLE NUOPT

X,y
180x +160y
6Xx+y=>12
4X+6y > 24
5>
5>y>
1
SIMPLE
Variable x,y;
//
Objective obj (name=" ", type=minimize) ;
obj = 180*x+160y;
//
6*x + y >= 12;
4*y + 6*y >= 24;
5 >= x >= 0;
5 >= vy >= 0;
SIMPLE
Objective type minimize (

) maximize ( ) 2




C++

Constraint gl,g2;

//

gl = 6*x + y >= 12;
g2 = 4*y + 6*y >= 24;

Constraint? =
gl,g2
Expression
Expression t; //
t = 6*x + y;
t >= 12; // 6*x + y >= 12
t 6*x+y t
( )
Parameter b;
b =12;
6*x +y>=12;
! name = " "
2 Constraint Equation SIMPLE

Equation Constraint
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Parameter Parameter

Parameter b;

Nb ”

Variable

Expression t, Constraint gl,g2, Parameter b

Variable x,y;

//

Objective obj (name=" ", type=minimize) ;
obj = 180*x+160y;

//

Constraint gl,g2;

//

t = 6*%x + vy

//

Parameter Db;

b =12;

gl = t >= b;

g2 4*y + 6*y >= 24;

5 >= x >= 0;

Variable, Expression, Parameter, Constraint

SIMPLE

Objective




2.2

SIMPLE

13

Xl’XZ
log(L+ x,”) — X,
A+x°) +x,° =4
X, =2,X, =2

( Hock & Schittkowski No.7

)

Variable x1,x2;

//
Objective obj (name="
//

Expression t;

t = 1+pow(x1,2)

obj = log(t) - x2;
//

pow (t,2) + pow(x2,2)
//

", type=minimize) ;

SIMPLE
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2.3
Variable IntegerVariable
2.Cix
ieS
> ax <b, x, €{01]
ieS
3
SIMPLE
S i
Set S;
Element 1i(set = 3);
x.(i €S)
S
Set Cities = "Tokyo Osaka Kyoto";

Set Years;

Years = "1990 1991 1992 1993";

xi + yi=23.0, i € s
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Set S;
Element i(set = S);
Variable x(index = S), y(index = S);
x[1] + y[i] == 3.0;
Variable x y
X Yy
Variable x(index = i), y(index = 1i);
Set
S T
X+ Yi = 3.0, i €
x[i] + y[i] == 3.0, 1 < T;
1< T;
x[1] + y[i] == 3.0;

i<T
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SIMPLE

Set S;

Element 1 (set=3);
Parameter c (name="
Parameter a (name="

Parameter b (name="

//

//

Objective obj (name="

IntegerVariable x(name="

c",index=1) ;
a",index=1i);

b™);

x",index=1, type=binary) ;

", type=maximize) ;

obj = sum(c[i]*x[i],1);
//
sum(al[i]*x[i],1) <= b;
SIMPLE
c = [1] 42 [2] 12 [3]1 45 [4]1 5 [5] 2
[6] 61 [7] 89 [8] 32 [9] 47 [10] 18;
a = [1] 39 [2] 13 [3] 68 [4] 15 [5] 10
[6] 20 [7] 31 [8] 15 [9] 41 [10] 16;
b = 121;
S Parameter c a
a,c
SIMPLE a,c S
S Parameter
Set
Set Element
NUOPT_SIMPLE
2.4 ( )
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X;
) a; X
(ir <A
X; — Zyﬁ:gxﬂeN
GIEDeAY — LilGMeA
by <x; <c¢;, V(i,j)eA
4

N A X 8;,b;
Si b; =0;c; =
SIMPLE
2 (nodes) (arcs)
in (Graph,
Element) out (Graph, Element) Element

Element
SIMPLE
Graph g;
Element 1i(set=g.nodes); // 1
Element e (set=g.arcs); // e
Element eout (set=out(g,i)); // i
Element ein(set=in(g,1i)); // i
Variable x(name=" ",index=g.arcs);

obj =
//

x[e]

Parameter a (name=" ",
Parameter s (name=" ",
//

Objective obj (name="

sum(ale] *x[e],

sum (x [eout],

e);

eout)

>= 0;
SIMPLE

index=g.arcs) ;

index=g.nodes) ;

", type=minimize) ;

- sum(x[ein],

//

ein) == s[i];
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= [1,2] 1 [(2,4] 3 [1,3] 3 [3,4] 1 [2,3] 1 [3,2] 1 ;

(1] 1 [2) 0 [3] O [4] -1;

[1,2]=1 [1,31=0

[213]:1 [2,4]=O

[3,4]=1 [3,2]1=0

1 4

1->2->3->4
2.5
//
//
//
Set Node;

Set Edge (dim = 2, superSet = (Node, Node));
Set Color;

Element n(set

Element c(set = Color);

Node), nl(set = Node), n2(set = Node);

DiscreteVariable NodeColor (index = n, dom = Color);

Constraint DiffColor (index = (nl, n2));
DiffColor[nl, n2] = NodeColor[nl] !=NodeColor[n2],
solve(); //

NodeColor.val.print(); //

SIMPLE

(nl, n2) <Edge;




DiscreteVariable
Color 1=

NUOPT

4

=

19

Color = Red Blue Yellow Grey;

Edge =

A B

A C

A D

AF

B D

B E

B F

CD

CF

D E

E F;

SIMPLE

NodeColor ["A"]="Blue"
NodeColor ["B"]="Grey"
NodeColor["C"]="Yellow"
NodeColor ["D"]="Red"
NodeColor ["E"]="Blue"
NodeColor ["F"]="Red"
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2.6

Activity,ResourceRequire,ResourceCapacity

NUOPT SIMPLE

//

// 1 )
//

Set M = "A does B does C_does"; //
Element m(set=M);

Set R="ABC"; //

Element r (set=R);

Set D="1 .. 11"; //
Element d(set=D);
//

ResourceRequire reqg(mode=M, resource=R, duration=D);

req["A does,A",d] =1, 1 <=d <= 6;

req["B does,B",d] =1, 1 <= d <= 8;

req["C does,C",d] =1, 1 <=d <= 11;

//

Set J ="1 .. 6";

Element j(set=J);

Activity act (name="act", index=j,mode=M); // (3=1,..6)
//

Set T = "0 .. 40"; // ( )

Element t (set=T);

ResourceCapacity cap (resource=R, timeStep=T) ;

caplr,t] = 1;

Objective f (type="minimize");

f = completionTime;

options.maxtim = 2;

solve () ;

//

simple printf ("job=%d %s %2d %2d¥n",j,act[j],act[j].startTime,ac
t[j].endTime) ;
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2.7 (NUOPT)
SIMPLE (NUOPT) NUOPT GUI
(Windows model.smp UNIX/LINUX model.cc) GUI
Windows mknuopt UNIX/LINUX
Windows NUOPT
NUOPT
SIMPLE 5.3

( print,cout,simple_printf)
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3.
SIMPLE
*
*
*
3.1
1 4
Expression
Objective ; Expression
Variable
IntegerVariable ; Variable
DiscreteVariable ; Variable
Activity ; Variable
Parameter
) ; Parameter
ResourceRequire
; Parameter
ResourceCapacity

VariableParameter

; Variable

Constraint

( Equation)

Element

“VariableParameter
5.11

Parameter



Set

OrderedSet Set

CyclicSet Set

Sequence 1...10
Interval (0,1) (0,1)

Graph

23
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3.2 SIMPLE
SIMPLE C++
Ctt SIMPLE
2 (+) Expression
Variable Parameter
(Expression) + (Expression) (Expression)
<
(Expression) + (Variable) (Expression)
<
(Expression) + (Parameter) (Expression)
<
Set
(Set) + (Expression)
(Set) + (Variable)
Expression e; //
Variable X; //
Parameter a; //
Set S; //
x+a sin (x) a*sin(x) /e x+e*log (x+a)
( Expression

S+a S*x S+sin (x+a)




SIMPLE

SIMPLE Parameter
Parameter Element Parameter
Parameter Variable Expression
(+)
(Parmaeter) + (Parameter) — (Parameter)
< >
(Parameter) + (Element) — (Parameter)
< >
(Parmaeter) + (Variable) — (Expression)
< >
Variable X; //
Parameter a,b; //
Element i, j3:  //
atb ati-b*j a*b*i
( Parameter )
a/x a*x+i b/j+x
( Expression )

3.3,3.4




26

3.3 Variable/Expression/Parameter. .

SIMPLE

Variable, IntegerVariable, DiscreteVariable
Activity

Expression, Objective

Parameter, VariableParameter
ResourceRequire, ResourceCapacity

Element

int, double, char*

(Variable, IntegerVariable

DiscreteVariable, Activity)

== >= <= | = < <<
Constraint ( : Equation)
C++
Condition
( ) ¢
(rn
> = DiscreteVariable < , <<

Activity

6 o= o= e—
==,>=,<= 1=,<,>
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ali] x[1]*y[7] sin(a*x[1]1+yI[]])

3.3.3

3.3.1

L1

Variable x;

IntegerVariable y;
Expression el,e2;
Parameter a,b,c;

Constraint Co;

Variable x(name="amount") ;

IntegerVariable y (type="binary”);
DiscreteVariable x(index=(j,t),dom=A);

Activity act (index=7j,mode=M) ;

Expression e (index=3);

Parameter a (index=1);

ResourceRequire req(mode=M, resource=R,duration=D)
ResourceCapacity cap (resource=R, timeStep=T) ;

Constraint Co (name="positivity", index=S);

Expression name, index
Objective name, type, target
Variable name, index

DiscreteVariable Activity, ResourceRequire,ResourceCapcity
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IntegerVariable name, index, type,until
DiscreteVariable name, index, dom
Activity name, index, mode, duedate
Parameter name, index

name, mode, resource,

ResourceRequire _
duration,defaultval
name, resource, timeStep,

ResourceCapacity
weight

VariableParameter name, index

Constraint name, index

4
¢ name =" "
4
Variable X (name="amount") ;
amount X
¢ index =
( ) index=
/
( index=i, index=S )
, )
( / 1, ..., / n)

( index= (i, j, k) )
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Expression e (index=3);

S (S e Expression

Element 1i(set=S);

Expression e (index=i);

Parameter length (index=(N,N)) ;

2 N Parameter

Element i (set=N);

Set neighbours (index=i) ;

Parameter flux(index=(i,neighbours[i]))

(i, neighbours[i])

flux neighbours S i

3.4.5

+ type = minimize, maximize, integer, binary, partial, semicont

(minimize) (maximize) (Objective)

integer, binary, partial, semicont (IntegerVariable)

3.3.5
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e until =
type=partial (IntegerVariable)
3.3.5

Constraint Co (index=S,name="poisson");

Constraint Co (name="positivity", index=S);

¢ dom =
wCSsp DiscreteVariable
3.3.53.3.6
¢ target =
wCsp
3.3.53.3.6
¢ duration/resource/mode/timeStep = / ,

¢ duedate/defaultval/weight=

rcpsp
Acticity,ResourceRequire, ResourceCapacity

3.3.5

3.3.2 Expression

C++

Variable x,vy;
Expression f,g;
f=x;

f=f+y; // £
g=f* f; // g

X + vy (£

(x+y) (x+y)
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C/C++
+ - / *
sin cos tan asin acos atan
sec csc cot asec acsc acot

sinh cosh tanh asinh acosh atanh
sech coth asech acsch acoth
atan2 hypot

exp log logl0 pow sqrt

ceil floor fabs fmod

Expression f;
Parameter a;

Variable x,vy;

x = 1.0;
x = 2.0%a; //
x = £; //
(
p
Parameter

Parameter p;

Set S = "a b c";

Parameter g(set = S); //

p = 2; // p = "2"
a["a"] = 1;

gl"b"] = 2;

ql"c"] = 3;

3.3.3 |
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"index="
Element
Set § = "l 2"; // S nqn u2u
Element i(set = 38); // S i
Expression f(index = S); // £ S
Variable x (index = 1i); // % S
Parameter a(name = "coef");
fli] = a*x[i]; // £[1] = a*x[1] f1z] =
x[i] =5 ; // x[1] x[2] 5
(
Element 3.3.11
3.4

NUOPT_SIMPLE

Expression e; // e

e = f[i]; // (1 )

Element int double char
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3.3.11
Set T = "a b"; // T "a" "b"
Expression g(index = T); // g T
gl"b"] = 5*x[2]; // g b char* int
//
char*
double int (
4 )
f[5] = 1;
f[5.0] = 1; // double int
f[("5.0"]1 =1 ; // char* double int
3.3.4 ( sum, prod, .. )
sum() prod(), max(),
min (), selection () sum () prod()
//
Expression sum( , ) //
Parameter sum ( ’ ) //
//
Expression prod( , ) //
Parameter prod ( ’ ) //
( 1, 2)
( ’ )
( ' 1, 2)
( 1/ ’ n, lr 7 l’l)
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) sum() prod()

sum () ( )0

sum ()

Set S ="12345"; // s 1
Element i(set = S);// S

Parameter a(index = 1i);

Variable x(index = 1i);

Parameter asum;

Expression xsum;

asum = sum(al[il,i); // asum

S

xsum = sum(af[i]l,1i); // xsum

3.3.8

Expression xsum2;

i<3

xsum2 = sum(x[i], (i,1<3)); // xsum = Y X[i] = x[11+x[2]
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Element j (set=S); /7] i S
Variable m(index=(1i,73));

Expression msum, msum2 ;
msum = sum(m[i, 3], (i,3)); // msum = EZnM
ij

msum2 = sum(m[i, 31, (i,3,i<j)) // msum2 = Zmij

i<j

sum () , prod ()

max () min()
//
Expression max( , ) //
Parameter max ( ' ) //
//
Expression min( , ) //
Parameter min ( ' ) //
sum, prod
Expression max,min
wcsp
max,min
10
(wcsp) selection ()
0-1 (type=binary IntegerVariable)
0-1
0-1 1
wWCSp 0-1

selection(IntegerVariable| 1)

1o nuopt-supportlmsi.co.jp
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selection (IntegerVariable, ) ;

Set Agent = "a b c¢";
Set Job = "1 .. 5";
Element j(set=Job);

DiscreteVariable job (name = "job", dom = Agent, index = 7J);

Objective totalCost (name = "total", type = minimize);

totalCost = sum( cost[i,j] * Boolean(job[]j] == 1) , (i,3) )
IntegerVariable

Set Agent = "a b c";

Set Job = "1 .. 5";

Element i (set=Agent), j(set=Job);

IntegerVariable job (name = "job", index =(i,]J), type=binary );

selection (job[i,j],1i); // sum(job[i,j]l,1) ==

Objective totalCost (name = "total", type = minimize);
totalCost = sum( cost[i,j] * jobl[i,J] , (i,3) )=
Boolean (-3.3.9

ifelse() Booleany()))

3.3.5 IntegerVariable

(IntegerVariable)

Set a(name="a");
Element i (set=a);
IntegerVariable y(name="y", index= i, type=binary);

IntegerVariable x(name="x", index= i, type=partial,

until=3);

IntegerVariable Variable

type until
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type = integer type integer
= binary 2 0 1
= partial until (until)
= semicont 0 1
until type=partial

1 <= y[3] <= 10;

-5 <= x[1] <= 5;

double pri ( Priority )

double upc ( Up PC )

double dpc ( Down PC )

double dir ( Direction )
2.7

Set S ="123";

x[1].pri
x[2].pri
x[3].pri
x[1] .upc
x[1] .dpc
x[2] .dpc
x[3] .dpc
x[i].dir

Element i (set=S);
IntegerVariable x(index=1i);

= 10;

3.3.6

DiscreteVariable
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(DiscreteVariable) 1

Set Color = “red black yellow”’;

DiscreteVariable roof (name = "roof", dom = Color);
DiscreteVariable wall (name = "wall", dom = Color);
DiscreteVariable door (name = "door", dom = Color);
dom
Set Agent = "a b c";
Set Job = "1 .. 5";
Element j (set=Job);
DiscreteVariable job(name = "job", dom = Agent, index = 7j);
DiscreteVariable
( )
Set S,Binary = "0 1";
Element j (set=3);
DiscreteVariable cover (name = "cover", dom = Binary, index = 7J);
//0-1
DiscreteVariable Variable
dom
DiscreteVariable
1
DiscreteVariable

Table (Parameter)

DiscreteVariable
Table Parameter Table
Parameter 12 Parameter ( )
Table
1 NUOPT (Ver.8) (DiscreteVariable)
(wcsp)

12 et typedef
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a Table
Table[DiscreteVariable]
Table[DiscreteVariable,DiscreteVariable]

Table[DiscreteVariable,DiscreteVariable,DiscreteVariable]

Set Place;

Element 1i(set=Place), j(set=Place);

Table dist (name=" ",index=(1i,7));
DiscreteVariable x (dom=Place),y(dom=Place);

dist[x,y] <= 35; // 35 X,y

b DiscretevVariable

DiscreteVariable[DiscreteVariable]

Set S ="1 .. 8";

Element i (set=S);

DiscreteVariable perm(index=i,dom=S) ;
DiscreteVariable inverse perm(index=i,dom=S);

perm[inverse perm[i]] == i;

//perm inverse perm

2 alldiff ()
13
a alldiff (DiscreteVariable]| 1)
Set S ="1 2 3";

Element i (set=S);
DiscreteVariable x(index=i,dom=S);//

alldiff(x[i]); // x[1],x[2],x[3] 1,2,3

b alldiff(DiscreteVariable, )7

NUOPT (Ver.7) (wcsp)
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Set S ="1 .. 10";
Set T = "a b c";
Element 1i(set=S);
DiscreteVariable y(index=i,dom=T) ;
alldiff(y[il, (i,1i<=3));
// yl[1],y[2],y[3] a,b,c

3.3.7 Constraint

Constraint
< >
(wcsp)

x*sin(y)>= z;
sum(f[i],1)==2*x;

x[il>=y[i]>=z[1i];

Constraint
Set s ="123™";
Element 1i(set = S);
Variable x(index = 1i);

Constraint t;

x[1] <= 5; //
t = x[1]+x[2] - x[1]*x[2];
x[3]*sin(t) >= x[1] >= 2; //
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x[1]*x[1] >= 3;

// i {1231}
// x[1]*x[1] >= ;

// x[2]*x[2] >= 3 ;

/7 x[3]1*x[3] >= 3 ;

//

Constraint

Constraint col,co2,cost (index = 1i);
col = x[1] <= 5;

co2 = x[31*sin(t) >= x[1] >= 2;

cost[i] = x[1i] x[1] >= 3;
3.3.8
( )
== >= <= < >
CH++
i>3 alil*b[i] == 1 ali] + j < i
Condition
! (not) && (and) || (or)
(i > 3) && (a[i]l > 0 ) '(alil*b[i] == 1)

Condition
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, //

, //
Set S ="123";
Element 1i(set = S);
Expression f(index = 1i);
Variable x(index = 1i);
fli] = x[i+1]/x[1] , i+l <= 3 ; // alll,al2]
x[1i] x[1] <= 3 , 1 !=1 // i=2,3

I lr 2/ 14 n

14 1! 2’ 4 n

and

x[i]1*x[1] >= 1, 1 !=1 , 1 <= 2
//1 {1 2 3} i =2
//

sum() prod()

Parameter asum;

asum = sum(al[il, (i,a[i11>0)); // a
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ali] < 0; //
x[i] = 0; //

asum = sum(ali],i); //

i ali]<o0
x[i] =0 alil < 0;

sum(al[i], (1i,a[1]1<0))

Element j(set = 3);

i > 2 ;
x[1] == 1; // x[i] == 1, 1 > 2
i> 3 ; // i>2
x[1] >= x[J]; /7 x[1] >= x[3] , 1 > 3 ;
int
int
if for
SIMPLE
ifelse
Parameter a(name = "a");
if (a >0 ) {
x[1] = x[1] + a;
} else {
x[1] = x[i] - a;
}
(Set
3.4.8
3.3.9 ( :ifelse() Boolean())
ifelse()

:Constraint

)
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ifelse() ifelse() NLP
Expression ifelse( , 1, 2);
Expression Boolean ( ) ;

== >= <= | =
(Constraint 1, 2
int double
Parameter Expression
ifelse
Boolean 0
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Set S ="1 .. 10";

Element 1i(set=S);

Set val = "a b c";

DiscreteVariable x(dom=Val, index=i);

sum( Boolean (x[i] != x[i-1]), (i, i>=2 ) ) == 3;

// x[11,x[2]1,x[31,...,x[10]

Set Color = "red black yellow";

DiscreteVariable roof (name = "roof", dom = Color);
DiscreteVariable wall (name = "wall", dom = Color);
DiscreteVariable door (name = "door", dom = Color);
Boolean (roof == "blue") + Boolean(door == "blue") == 1;
// roof door "blue"

Set M =" abc“y;
Activity A (mode=M) ;
Activity B (mode=M) ;
Boolean (A=="a”) *A.startTime >= Boolean (B=="a”) *B.endTime

- Boolean(A!'="a”)*1000;

// A B "a’” B A

// 1000
Boolean ifelse 1 1 2 0

1 0
(DiscreteVariable) Activity
Boolean
ifelse Boolean DiscreteVariable
DiscreteVariable Boolean ()
ifelse Boolean

(Variable, IntegerVariable,DiscreteVariable,Activity Expression

)
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//

Set S;

Element i (set=S);

Expression f (index=1i);

Variable x(index=i),y(index=1i);

Parameter a (index=i);

fli] = ifelse( ali] >= 0, x[i], yl[il); //
( )
fli] = x[1i], al[i] >= 0;
fli] = y[i], al[i]l < 0;
ifelse
// Bernui

Variable x (index=i);
Expression B(index=i);
B[i]=ifelse(fabs(x[1])<1.0e-4

, 1/ (x[1]+pow (x

[11,2) /2+pow (x[1i],3)/3)

yx[1]/ (exp(x[1])-1));

ifelse()

//

//

// NUOPT

Variable x(index=i);

Expression f;

global

f = ifelse(x <= 1.0, x , 1/x); //
g = ifelse(x <= 1.0, x , x*x + 5 ); //
NUOPT ( "global", "wcsp"




ifelse ()
ifelse ()
X
B() =
x=0 0/0
limB(x)=1
x—0

X 1
B(X): X ~ 2
e’ -1 X X
1+ —+—
2 3

ifelse () /Boolean ()

ifelse Boolean
1 ifelse
2 (global)
3 (wesp)
2 ifelse
(wcsp)

47

10

NUOPT

14

NUOPT

ifelse () /Boolean ()

nuopt-supportlmsi.co.jp

1 NUOPT (Ver.7) ifelse
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3.3.10 ( :check())
check ()
void check( 1, 21): /7
1
Parameter p(name = "p");

check(p > 0); // p

2

Set S = "1 2 3";

Element i (set=S3);

Parameter a(index = 1i);

check(a[i] > 0); // alll,al2],al3]
check(a[i] > 0, 1 <= 2); // alll,al2]

3.3.11 Element

Element
char*
int double

Parameter

% ( ) ceil ( ) floor (

Element i,37




set
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Element i(set = S),]Jj(set = T);

¢+ set =

Element i, 7J;

Element
P ) + () - () / () )
S ( ) ceil ( ) floor (
15 j
i,3 2%i-7 1%3+43 floor (i/7)

£[i,3] gl2*i-j] h[i%3+3] x[floor(i/j)]

15




50

a[iljll b[i+llj_l]
SIMPLE C++

( int, double, char* ) . ( )

all,2] = ... ; // al2]

b["apple",3] = ... ; // b[3]

c["orange",2.5] = ... ; // cl[2.5]

a["1,2"]1 = ... ; // all,2]

b["apple,3"] = ... ; // blapple, 3]

c["orange,2.5"] = ...

; // clorange,2.5]

Set 5 = "1 2"; // s =1,2"
Element 1i(set = S); // S
Expression f(index = S); // £ S
Variable x (index = 1); // % S
Parameter a (name = "coef");
f[i] = a*x[1i]; // f£[1] = a*x[1], f[2] = a*x[2]
x[1] = ; // x[11,x[2] 5
x[1]*x[1] >= ; //

i Element S

S 1,2
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Set S = "1 2";

Element i (set=S),Jj(set = 38); // i,] S

Set T = "2 3";
Set U = "0 1";
Expression g(index = (T,U)); //

gli+l,j-11 = 0;

(T, U)

// gl2,0],9(2,1],9[3,0],9([3,1]

(i+1,3-1)

Set s ="1 2 3";

Element 1i(set = S);
Expression f(index = 1);
i=2;

frilr =3 ; // fl2] = 3

Element
char*
int, double

Element

Element

Set T =" a b c";
Element i, 3, k;

j = "a";

j; // 1 "a"
k; // k

i

i

Element
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Set s ="1 2 3";
Element i (set=S);
i=4; //
(OrderedSet CyclicSet)
for while
3.4.11 ( )
3.3.12 Activity,ResourceRequire/Capacity

Activity, ResourceRequire,Capacity  NUOPT
rcpsp
SIMPLE
ResourceRequire,ResourceCapacity Parameter

Activity Variable

ResourceRequire Parameter
Activity Variable
ResouceCapacity Parameter

ResourceRequire

mode=

resource=

duration=

[defaultval= ]

Activity

mode=

[duedate= ]

ResourceCapacity
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resource=
timeStep=
[defaultval= ]
[weight= ]
NUOPT SIMPLE
4.2rcpsp
repsp
(type:minimize)
Objective = completionTime;
Objective = tardiness;
rcpsp Activity
Activity
Activity < Activity [, ][, Parameter];
Activity << Activity , Element] 1;
// Element
NUOPT SIMPLE .5.
4.5.3
Activity.startTime
Activity.endTime
Activity.processTime
Boolean(Activity== ) Activity.startTime
Boolean(Activity== ) Activity.endTime
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Parameter Activity
startTime
endTime
processTime
Variable Activity
NUOPT SIMPLE
4.6
3.4 Set/Graph
Set, OrderedSet, CyclicSet
Sequence
Interval
Graph
(Set)
Set
OrderedSet
CyclicSet
int,double,
char*
(dim)
Set S1(dim=1); // S1 1
// dim=1
S1 =" 2 string 1.234 "; // S1 = {2,"string", 1.234}
Set S2(dim=2) ; // S2 2
S2 ="12a 3 1.234 4 "; // S2 = {(1,2), ("a",3),(1.234,4)}
Set S3(dim=3); // S2 3
S3="1a 2 1.234 43 "; // 83 = {(1,"a",2),(1.234,4,3)}
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Set S4 (dim=2);
S4 =" 12 3 "; // S4

OrderedSet CyclicSet

//
// OrderedSet, CyclicSet
//
Element first(); //
Element last(); //
Element next (const Elements& i); // i
Element prev(const Elements& i); // i
int position(const Element& 1); // i 1)
Element elementAt (int p); // P
for while 3.4.11

3.4.1

Set S;
OrderedSet I;
CyclicSet C;

16

16
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Set S ="abc"; // ab c
OrderedSet I = "1 2 3"; // 1 2 3
CyclicSet C = "de £f"; // d e £

4
Set S (name = "points");
Set T (name = "neighbours",index = 3);

Set U (name

"adjacent", index

=1);

Set OrderedSet CyclicSet

¢ name =

Set S (name="points");

points

¢ index =

index=
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Set N(name = "neighbours",index = S);

S (s )N Set

S

Element i (set=S);
Set N(name = "neighbours",index = 1i);
Set S,T;
Set V(index = (5,T));

S T Set \
Element i (set=S);
Set V(index = (i,T));

) 3.4.53.4.5

¢ dim =
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Set S;

S="1234"; // S = 1234
Set T(dim = 2);

T="1234"; // T = (1,2) (3,4)

¢ superSet =

(supersSet)
3.4.9
Set T(index = i, name = "neighbours");
Set T (name = "neighbours",index = 1 );
3.4.2 Set
CH++
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Set S = "a b c";
Set T = "cd";
Set U, ST (dim=2) ;
U=s&T; // U ={c}
U=s | U; // U ={abcd}
ST =S *T; // ST ={ (a,c) (a,d) (b,c) (b,d) (c,c) (c,d) }
OrderedSet CyclicSet
Set
Set S;
Set T(index = S);
="l 2"; // 8 ={12}
= "[1l] a bc [2] e f"; // T[1] = { abc } T[2] {ef}
T[3] =" g h "; //
4
Element 1i(set=S),]j(set=3);
Set R(index = (i,3));
R[1] = "[2] 1 2"; //

3.4.3 Set
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Set S = "1 2";

Set T (index=S); // T S

Element i (set=S); // i T S

T[1] =" a b "; // T 1 ab

T[2] =" cd "; // T 2 c d

Set U =" xvy z";

T[i] = T[i] | U; // U T[i]
// T[1] = (T[1] U) = {abxyz!}
// T[2] = (T[2] U) ={cdxyz}

Element j(set = S[il); // 7 S[i]

Element i (set=N);
Set neighbours (index=i) ;

Parameter flux (index=(i,neighbours([i]));

3.4.5
3.4.4 (Element) (Set)

Element Set
Set S = "1 2"; // S={1,2}

Element i(set = 38); // S i

Expression f(index = 1i);

Parameter a(name = "coef",index = 1i);

Variable x(index = 1);

fli] = alil*x[1]; // i S

Element
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S.add("3"); // S 3

i
x[1] >= ; // i=1,2,3
/) x[1] >= 2;
/] x[2] >= 2;
// x[3] >= 2;

3.4.5
neighbours

Element 1i(set=N);

Set neighbours (index=1i) ;

Parameter flux (index=(i,neighbours[i]));
index (
flux index

Parameter flux(index=(neighbours[i]));

neighbours[i]

Set S = "a b"; /7 S =1{ab}
Set U(index = S); // U a, b
S)i

ulrily); // Uli]

Element 1i(set

Element j(set
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Parameter p(index = J); // 3
J
Parameter a(index = (i,3)); // (i,3) (1 Jj )
i 3
3.4.6
SIMPLE
Set S;
Element i(set = S);
Parameter a(index = S); //
a S
all]l] = 1.0; // S 1
a[2] = 2.0; // S 2
S 1 2 i
Set Node;
Parameter edgelength (name = "edgelLength",index = (Node,Node));

edgelength
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edgelength = [1,3] 2.0 [2,4] 4.0

; // edgelength

(edgelLength

) Node
12 34 4

*

Set S,T;

Element i (set=T);

Parameter f(index = S); // £[11=1; 1

Expression g(index = i); // glll=1; 1 T
*

Set S,T;

Set ST (dim = 2);

ST = S*T;

Element 1 (set=ST);

Variable x(index = (S,T)); // x["1,2"1=1; 1 s 2
Variable y(index = 1i); // yI"3,4"]1=2; (3,4) ST

// S
Parameter b(index = (S & T)); // bl[l]l=1; S
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Set s = "1 2 3";
Set T = "3 4 5";
Parameter c(index = (S|T));
Set Vv = "1 2";
Element i(set = V); // 1 {12}
cl[i] = 1; // 1 SIT
vV ="T617"; // 1 { 6 7}
cli] = 2; // i S|IT
3.4.7 lock()/unlock()
Set S ="1 2 3";

Parameter c(index=S);
Element 1i(set = V);
c = “[1]1 7.2 [2] 8.2 [5] 1.2 % //
// S “1 2 35
Variable x(index=i);

sum(x[i],1i) >= 5; //

lock ()

lock ()

Set s ="1 2 3";
S.lock(); //
Parameter c(index=S);
Element 1i(set = V);
c = “[1]1 7.2 [2] 8.2 [5] 1.2 % //
// S “1 235

lock ()

unlock ()




3.4.8
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i Element S Set

i < S S > 1 — 1 S

i >S5 S < 1 — 1 S
Set Ny
Element i (set=N);
Set boundary(name = "boundary"):;
Variable x(index = N);
x[i] = 0 , i < boundary; // boundary

x[i] = 2 , i > boundary; // boundary
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3.4.9

superSet

Set S;
Set T (superSet=S); // T S

superSet 1
Set S,T;
Set ST (dim=2, superSet=(S,T)); // ST S T
// (S,T) S*T
Set S;
Set T (superSet=S); // T S
T = "1 2 3n,. // S "1 2 3u
Set S,T;
Set ST (dim=2, superSet=(S,T)); // ST S
Element i (set=ST);
Parameter c(index = 1);
c["1,2"] =1; // "1,2" ST , , 1 S; 2
c["3,5"] =2; // "1,2" ST , , 3 S; 5 T

3.4.6




(superSet )

Set S;
Set T (superSet=S3);

Set S,T;
Set ST (dim=2, superSet=(S,T));

Set S,T;
Set U (superSet=(S&T));

Set S,T; S:" 1 2 ",. T:'VZH;
Set U(superSet=(S|T));

G
Il

"123";//S,T

Set T (superSet=S); TCS

Set S, T(superSet=S);

T ="123"; // S "1 2 3" S=T={1 2 3}
s="12"; // s
// T "123" T S (S={1 2};T={1 2 3})
T.add (4); /7
/7T 4 S 4

// T={1 2 3 4}; S={1 2 4}
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Set T (superSet=S3)

3.4.10 Set (

//
// Set,OrderedSet,CyclicSet
//
int contains (Element& i); //

int card(); //

Set S (name="S");
Element 1i(set=S);
Variable x(index=1i);
Objective f;
sum(x,1) <= S.card():;
if( S.contains ("a") ) {
f =x["a"l;
lelse(

f = x["b"];

//
// Set,OrderedSet,CyclicSet
//

add ( [,

remove ( [/

add () /remove ()
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Set s ="1 2 3";

Set T = "4 5 6";

Element 1i(set = S);

S.add(7); // S 7
T.add(i); // T {1 237}

Set U;
U.add (i, i<3); // U {12}

slice ()

slice(int, ..., int)

int

Set a(name="a", dim=3); // a
a="1,1,11,3,1 b,2,1 1,3,1 1,4,a 1,1,1 1,5,1"; //

Set al (name="al");

al = a.slice(1); //a 1

al.val.print () // al=(1 b)

Set al2 (name="al2",dim=2) ;

al2 = a.slice(1,2); // a 1,2

al2.val.print () // al2=(1 113 b2141H5)

Set al2l (name="al2l",dim=3);

al2l = a.slice(1,2,1); // 1,2,1

al2l.val.print(); // al2l1=(1 11 131b2b1l4d1151)
Set al3(name="al3",dim=2) ;

al3 = a.slice(1,3); // 1,3

al3.val.print(); // al3=(1 1 b 1 1 a)
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3.4.11 ( )

OrderedSet CyclicSet

//

// OrderedSet, CyclicSet

//

Element first(); //

Element last(); //

Element next (const Elements& i); // i
Element prev(const Elements& i); // i
int position(const Element& 1i); // i
Element elementAt (int p); // P
OrderedSet S = "1 2 3";

Element i;

// s

for (1 = S.first() ; 1 < S ; 1 = S.next (i) ) {
}

// S ( )

for ( int p =1 ; p <= S.card() ; ++p ) {
i = S.elementAt (p);

i OrderedSet next (1)
CyclicSet next (i) (first () )
3.4.12 (  :setof())
setOf
Set setOf ( [, 1): //
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Set S;
Element i (set=S);

Parameter a(name="a",index = S);

Set T;
T = setOf(i,al[i]>0); // T = { i | a[i]l > 0 }

setOf Set

Element j(set = setOf(ali] < 0));

/7] {1 afi]l < 0 }
Variable x(index = setOf(al[i] > 0));
// x {1 ] a[i]l > 0 }
3.4.13 (Sequence)
(Sequence) from to by
Element
Sequence a (from= , to= , by= ) ;
by 1
int, double, Parameter
Sequence al (from=0, to=3);
// al = { 0, 1.0, 2.0 ,3 }
Sequence a2 (from=0, to=3, by=0.5);
// a2 = { 0, 0.5, 1, 1.5, 2, 2.5, 3}
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int card();
Element first();
Element last();
Element next (Element);
Element prev(Element);
int position(Element) ;

Element elementAt (int);

//
//
//
//
//
//
//int

Sequence sqg(from=0, to=3,

sq.card() ; //
sq.first () ; //
sqg.last(); //
sg.next (1.0); //
sq.prev(1.0); //

sg.position(1.0); //
sqg.elementAt (5); //5

Element i (set=sq);

Parameter p(index=sq);

by=0.5);
7

0

3
0 1.5
0 0.5

3

2

pli] = 1i; // pl0]1=0, p[0.5]=0.5
3.4.14 (Interval)
Interval
Element
double left( oleft) right ( oright)
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Interval a([o]left,

left: (closed:
oleft: (open:
right: (closed:
oright: (open:

[o]lright);
left
left
left
left

int contains (Element); (= ;o (=0)
Interval itl(left=0,right=1); // [0,1]
Interval it2(left=0,oright=1); // [0,1)
Interval it3(oleft=0,right=1); // (0,11
Interval it4 (oleft=0,oright=1); // (0,1)
itl.contains (0); // 1
itl.contains (0.356); // 1
itl.contains (1) // 1
it2.contains (0) ; // 1
it2.contains (0.356); // 1
it2.contains (1) // 0
it3.contains (0) ; // 0
it3.contains (0.356); // 1
it3.contains (1) // 1
it4.contains (0) ; // 0
it4.contains (0.356); // 1
it4.contains (1) // 0
Set S(name="S");
S ="0.51.50.8";
Element 1i(set=S);
Parameter p(index=S) ;
pli] = i, i<itl; // pl0.5]=0.5, p[0.8]=0.8




3.4.15 (Graph)

SIMPLE
2 node (dim=1) arc (dim=2)
Set n (name="n");
Set a(name="a",dim=2) ;
Graph g(nodes=n,arcs=a); //
Element 1i(set=n);
Graph g (name= ,arcs= ,nodes= ) ;
name 3.3.1
//
Graph g(name="network");
//
network.nodes = 1 a b 2 3;
network.arcs =1,a b,2 1,2;
( )
nodes :dim=1
arcs :dim=2
in (Graph, i) : i
out (Graph, i) : i
2.4 (
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4.
SIMPLE
Variable x;
Parameter a;
Set S;
x = 2; //
a = 3; //
S:"123"; //
1 SIMPLE SIMPLE
2 Csv
2
UNIX/LINUX DOS Windows
CSV/csv 2 Windows GUI
GUI
SIMPLE NUOPT
4.1.4 NUOPT
4.1 SIMPLE

name = " "
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Windows
name =
name = “ "

//

/* */
1 = 1 ;
2 = 2;
n = n;

/* */ //

" r )

Parameter, VariableParameter, Variable, IntegerVariable
Set/OrderedSet/CyclicSet
4.1.1
4.1.2

Variable x (name="x");
Parameter a(name="a");

Set S (name="S");

// x
a = 3; // a
s=1223; // S

b
Il
N
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4.1.1

Parameter,Variable, IntegerVariable,VariableParameter

[ 1] 1 [ 2] 2 [ nj n
r )

Set S;

Parameter a(name = "coef",index = S);

Variable x(name = "amount",index = S);

coef = [1] 2.1 [2] 3.5 [3]1 7.2 ;

amount = [1] 3.0 [2] 5.0 [3] 1.0 ;

Set S;

Parameter a(index = S);

Variable x(index = S);

all] = 2.1; af[2] = 3.5; al3] = 7.2;
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"this is a value" "this value contains space" " a,b,c "
1.0234 double
2.00 int
"2.234"
5
4.1.2
Set/OrderedSet/CyclicSet
1 2 n
( )
[ 1] 1.1 1.nl [ 2] 2.1
, )
Set S;
Set T(name = "T",index = S);

T=T[a] 1 2 3 [b] 45 ;
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Set S;

Set T(name = "T",index = S);

T["aﬂl = " 1 2 3 ",.

T["b"} = " 4 5"’.

Set S(name = "3S");

Set T(name = "T",dim = 2);

S = 12 3 4 ; // S = {1234}

T= 1234 ; // T = { (1,2) (3,4) }

s=1.. 100; // S 1 100

S =1 ... 100; // S 1 100 ( )

4_.1.3Wild Card

wild

Card <E>

Set R,S,T;
Set SS(dim=2,name="SS") ;
Set SSS (dim=3, name="SSS") ;

Set U(name="U", dim=3, index=R);

Wild Card
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SS =<1*>1 .. 3 <*2> 4 .. 5;
//78S={(1,1),(1,2),(1,3),(4,2),(5,2)}
SSS = <1*2> 10 15 20;
// S$SS={(1,10,2),(1,15,2),(1,20,2)}
U= [1] <1*2> 10 11 12 [2] <1 2*> 20 21;
// U[1]1={(1,10,2),(1,11,2),(1,12,2)}
// U[2]1={(1,2,20),(1,2,21)}

Set R,S,T;
Parameter a(name="a", index=R);
Parameter b (name="b", index=

S))i

Parameter c (name="c", index=

Parameter d(name="d", index

(R
(R
(R
(
(

Parameter e (name="e",index=(R,S,T)):;
Parameter f (name="f",index=(R,S,T));
[] *
a=[*]11722839; // all[ll=7; al[2]=8; al[3]=9
b= [1*] 1 32 4 3 5; // bl[l,1]1=3; b[l,2]1=4; b[l,3]1=5
c = [*7] 1 32 4 3 5; // cll,71=3; c[2,7]=4; c[3,7]=5
d = [1*] <*100> 1 2 3; // d[1,11=100; d[1,2]1=100; d[1,3]1=100
e = [1*2] 8 1 9 2 10 3; // e[1l,8,2]1=1; e[1,9,2]=2; e[1,10,2]=3
= [1*2] <*0.1> 3 .. 5; // £[1,3,2]=0.1;f[1,4,2]1=0.1;f[1,5,2]1=0.
d,e, f
1
2 <F>
3 [*]

’ [1*¥2] <*0.1> 3 .. 5
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stepl: [1*2] <* 0.1> 3 4 5
step2: [1*2] 3 0.1 4 0.1 5 0.1
step3: [1 3 2] 0.1 [14 2] 0.1 [1 5 2] 0.1
4.1.4 NUOPT
nuopt.prm
NUOPT

nuopt.prm = "
begin
method:simplex

end

"o,
’

NUOPT

4.2 CSV

Csv

Microsoft Excel

Csv

i,a,b,c,d
1,1.5,2.8,7.2
2,3.5,4.2,9.3

0,1,2,3

1,2.7,8.3,9.
2,1.2,9.1,2.
3,3.5,6.2,7.
4,8.1,4.5,6.

N w o
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1 2 5 3 4
i, 2.7, 8.3, 9.1
2 2
1,2.7,8.2, //
1,,3,5 //
1 CsSv
SIMPLE
//
/* */
//
0,1,2,3 //
1,2.7,8.3,9.1
2,1.2, /* */ 9.1,2.5
3,3.5,6.2,7.3
4,8.1,4.5,6.2
4.2.11D
Set S;
Element i (set=S);
Parameter lower (name = "lower",index = 1i);
Parameter upper (name = "upper",index = 1i);

Parameter initial (name =

"initial", index =




SIMPLE

83

lower [11 2.1 [2] 3.5 [3]1 7.2 ;
upper [1] 3.0 [2] 5.0 [3] 9.6 ;
initial [11 2.5 [3] 4.0 [4] 8.1 ;
(11,1021, 1[3] Ccsv
D
Csv
lower,upper,initial
,2.1,3.0,2.5
,3.5,5.0,4.0
,7.2,9.6,8.1
1
N M
N
- Vs N e N\ N\ )
2 ’ ’ N 4 1 7 ’ M
\_ ) \. J \U J \ J

SIMPLE
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Set S,T;

Element 1i(set=S),] (set=T);

Parameter cost(name = "cost",index = (i,3));
Parameter slack(name = "slack",index = (i,3));
Parameter demand (name = "demand",index = 7J);

~

~

~

~

NN R e e e
Q W @ Q w |-

cost,slack 2

cost, slack

.2, 7.6
, 5.0

, 2.2

m

i,3

9

3.5

7.2, 8.3
2.1, 7.2
1.1

0.1

SIMPLE

, , cost,slack

Csv

SIMPLE

cost[1l,A] = 9.2; slack[1l,A] = 7.6;
cost[1l,B] = 3.5; slack[1l,B] = 5.0;
cost[1l,C] = 7.2; slack[1l,C] = 8.3;
cost[2,A] = 2.1; slack[2,A] = 7.2;
cost([2,B] = 1.1; slack[2,B] = 2.2;
cost[2,C] = 0.1; slack[2,C] = 6.2;
i, cost,slack

3
r By

1,B, 3.5, 5.0
A,

9.2, 7.6

7.1, 6.2 //
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CSv

demand
i, j, cost,slack,demand
1,A, 9.2, 7.6, 9.4
1,B, 3.5, 5.0, 4.5

demand

Parameter A (name="A"),B (name="B”),C (name="C");

A,B,C
4.3,5.2,7.6
SIMPLE
= 4.3;
= 5.2;
= 7.6;
4.2.22D
2 1
CSV 2D
Set S,T;

Element 1i(set=S),] (set=T);

Parameter cost(name = "cost",index = (i,3));

cost 2D
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, 2.1, 1.1, 0.1

et

G COSt,
11, 9.2, 3.5, 7.2 [: :]
2

1
2 SIMPLE

cost[1l,A] = 9.2;
cost[1l,B] = 3.5;
cost[1l,C] = 7.2;
cost[2,A] = 2.1;
cost[2,B] = 1.1;
cost[2,C] = 0.1;
2D N

2D
SIMPLE 1 1
1 2D

cost, A,B,C



1, 9.2,3.5,7.2
2 , 2.1,1.1,0.1
1, 1.8,0.7,4.5 //

4.2.3

Csv SIMPLE

Q, A/B,C
1, 9.2,3.5,7.2
2, 2.1,1.1,0.1

87

Set i(set=S), ] (set=T);
Parameter Q(name="Q",index=(1i,7));

Parameter A (name="A",index=1i);

1D A
2D Csv

name = ".."

1D
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4.3
SIMPLE SIMPLE CSV
a = [1] 1 [2] 2;
a = [3] 3 [4] 4;
options.multDataPolicy = 1; //
alll=1, al2]
=2, al[3]1=3, al4d4]=4

o o o 0
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5.
SIMPLE
- (showSystem())
. ( ) (solve)
. ( << ,print,simple printf)
* C++ (dump)
¢ C++ (readD, readS)
L4 (deleteCo/restoreCo )
L4 (fixVariable/unfixVariable)
. (VariableParameter)
Windows showSystem(),<<, print,simple printf

UNIX/LINU
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5.1 (showSystem() )]

SIMPLE

showSystem ()

Set S (name="S");
Element i (set=S3);
Parameter c (name="c", index=1i);
Parameter a (name="a", index=i);

Parameter b (name="b");

//

IntegerVariable x (name="x", index=1i, type=binary);

//

Objective obj (type=maximize) ;
obj = sum(c[i]*x[i],1);

//

sum(a[i]l*x[i],1) <= b;

a,b,c
SIMPLE ( )
c = [1] 42 [2] 12 [3] 45 [4]1 5 [5] 2
[6] 61 [7] 89 [8] 32 [9] 47 [10] 18;
a = [1] 39 [2] 13 [3] 68 [4] 15 [5] 10
[6] 20 [7] 31 [8] 15 [9] 41 [10] 16;
b = 121;

showSystem() ;

SIMPLE




17
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( )
obj = 42*x[1]+12*x[2]+45*x[3]+5*x[4]+2*x[5]
+61*x[6]+89*x[7]+432*x[8]1+47*x[9]+18*x[10]

( )
39*x[1]+413*x[2]1+68*x[3]1+15*x[4]+10*x[5]+20*x[6]
+31*x[7]+15*x[8]+41*x[9]+16*x[10] <= 121

showSystem name=

name=

showSystem

V72N

showSystem( Constraint ); //
showSystem( Constraint,Condition, ... );

//

5.8 / deleteCo()/restoreCo()

17
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5.2 solve()
2.7 (NUOPT)
*
*
*

solve(); //

SIMPLE
solve () solve ()
£,x,y
Variable x(name="x"),y (name="vy"); // X,y

Objective f (name="f", type=maximize); //

f=x+

pow (x-1,

N
2)tpow (y-1,2) <=

pow(0.5,2);

solve () ; //

//

cout << " f =" << f.val << "¥n";

cout << " x = " << x.val << "¥n";

cout << "y =" << y.val << "¥n";
(Solve )

solve ()

solve (Objective) ;

// Objective




solve ()

Variable x (name="x"),y (name="y"); // X,y

Objective f (name="f", type=maximize); // (1)
Objective g(name="g", type=maximize); // (2)
f = x+y; // f

g =xvy; // g

pow (x-1,2)+pow(y-1,2) <= pow(0.5,2);

solve () ; // g
solve (f); // £
solve(qg); // g
( solve D)
solve ()
( ) g
solve () g
f g
solve (f) f

solve (g) g solve ()

Variable x(name="x"),y(name="y"); // X,y

Objective f (name="f",type=maximize);
f = x+y;

pow (x-1,2)+pow(y-1,2) <= pow(0.5,2);
solve(); //

x-y >= 0.5; //

solve () ; // x-y >= 0.5

( )
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5.3 ( print,cout,simple_printf)
SIMPLE ob7
obj.val
obj.init
obj.dual
obj.1lb
obj.ub
18
(Objective) f
cout << "f =" << f.val << "¥n";
f.val f
obj.val Set,Expression,Variable,Constraint Parameter
<< ostream (
(cout))
obj.val 3
¢ cout
¢ print ()

¢ simple printf()

18

C++




95

5.3.1print

print print
// LP
Set s ="1223";

Element 1 (set=S);

Constraint co (name="co", index=i);

Objective f (type=maximize);

Variable x (name="x"),y(name="y");

f =y
coll]
col[2]
co[3] = -2*x - y >= -6 ;

X + 2%y <= 4;

X — 2*y >= -3;

x >= 0;

y >= 0;

solve(); //

//

f.val.print ("f");
//
x.val.print () ;
y.val.print();

//

S.val.print ("S");
//

col[i].val.print ("co");

print ()
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i print ()

co[i] i

col[l]l,co[2],co[3]

co[2],co[3]

(co[i].val,i>=2) .print ("co");

<<

<<

print

simple printf

5.3.2<<

ostream << obj.---

ostream cout

(strstream) (ofstream)

(obj.val) <<

// LpP

Set S ="123";

Element i (set=S);

Constraint co (name="co", index=1i);
Objective f (type=maximize) ;

Variable x(name="x"),y(name="y");

f =y

co[l] = x + 2*y <= 4;
co[2] = x — 2%y >= =3;
co[3] = -2*x -y >= -6 ;
x >= 0;

y >= 0;
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solve(); //

//

cout << "f = " << f.val << "¥n";

//

cout << "x = " << x.val << "¥n";

cout << "y = " << y.val << "¥n";

//

cout << "S = " << S.val << "¥n";

//

cout << "co = " << co[i].val << "¥n";
solve ()

f=1.75

x = 0.5

y = 1.75

s = (12 3)

co = (4 -3 -2.75)

i col[1i]
i
co[l],co[2],co[3]
cout << "co = " << (co[i].val,i>=2) << "¥n";
Oostream cout

cout.precision (10); //
cout.width (17); //

cout.setf (ios::scientific,ios::floatfield);//

19

19

CHt
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cout << "co = " << co[i].val << "¥n";

cout.precision(10); //
cout.width (17); //

cout.setf (ios::scientific,ios::floatfield);//

co = (3.9999999980e+00 -2.9999999980e+00 -2.7499999990e+00)

5.3.3 simple_printf

simple printf C++ printf

simple printf

//
simple printf ("f = %$17.10e¥n", f.val);

//
simple printf("x = %17.10e, y = %$17.10e¥n",x.val,y.val);

1.7499999990e+00
5.0000000000e-01, y = 1.7499999990e+00

Hh
I

X
Il

simple printf
C++ printf

20

oe
o,

simple printf ( )

o°
Hh
oe
0]

20




o

.val

simple printf

SIMPLE

Set S (name="S");
Element i (set=3);
Parameter c(name="c",index=1i);
Parameter a(name="a",index=i);

Parameter b (name="b");

//

IntegerVariable x(name="x", index=i, type=binary);

//

Objective obj (type=maximize) ;
obj = sum(c[i]*x[i],1);

//

sum(al[i]l*x[i],1) <= b;

//

solve () ;

// simple printf
simple printf ("obj = %d, = %d¥n",obj.val,b.val);

b
simple printf ("a[%2d] = %2d c[%2d] = %2d x[%2d] = %2d¥n"

yi,alil,i,cli],i,x[1i])>

c = [1] 42 [2] 12 [3] 45 [4] 5 [5]1 2
[6] 61 [7] 89 [8] 32 [9] 47 [10] 18;
a = [1] 39 [2] 13 [3] 68 [4] 15 [5] 10
[6] 20 [7] 31 [8] 15 [9] 41 [10] 1le6;
b = 121;

99
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obj = 242, b = 121
al 1] = 39 ¢l 1] = 42 x[ 1] = 1
al 2] = 13 cl[ 2] =12 x[ 2] = O
al 3] = 68 c[ 3] =45 x[ 31 = 0
al 4] = 15 c[ 41 = 5 x[ 41 = O
al 5] = 10 c[ 51 = 2 x[ 5] =
al 6] = 20 c[ 6] = 61 x[ 6] = 1
al 7] = 31 c[ 7] =89 x[ 7] = 1
al 8] = 15 ¢l 8] =32 x[ 8] = 1
al 9] = 41 c[ 9] = 47 x[ 91 = O
all0] = 16 c[10] = 18 x[10] = 1
// simple printf
simple printf .val 2
i
FILE simple fprintf
simple fprintf(FILE fp, , 1,...)7

21

21simple_printf simple fprintf stdout
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5.4 ( )

obj.—-—- ( ) val ( )
obj.val
obj.init
obj.dual
obj.ub
obj.1lb
dual ub, 1b
init
val
// LP
Set S ="123";

Element 1i(set=S);
Constraint co(name="co", index=1i);
Objective f (type=maximize);

Variable x(name="x"),y(name="y");

f=y;

col[l] = x + 2*y <= 4;
col[2] = x — 2*y >= -3;
co[3] = -2*x -y >= -6 ;
x >= 0;

y >= 0;

//
cout << "(x init,y ini) ="

<< "(" << x.init << ", " << y.init << ") << "¥n";
//
cout << "(x dual,y dual) ="

<< "(" << x.dual << "," << y.dual << ")" << "¥n";
//

co[i].init.print ("co ini");




102

//

co[i].dual.print ("co dual");

//
co[i].ub.print ("co ub");

co[i].lb.print ("co 1b");

(x init,y ini) = (0,0)

(x dual,y dual) = (4.24588e-09,1.21296e-09)
co ini[1]=0

co 1ni[2]=0

co 1ni[3]1=0

co dual[l]=-0.25

co dual([2]=0.25

co dual[3]=6.53281e-10

co ub
co ub[2]=Infinity
]=Infinity
co 1lb
co 1b

[
[
co ub/[
[
[
co 1lb[

2
3
1]=-Infinity
2
3

SIMPLE

Set,OrderedSet,CyclicSet, Sequence,
Expression,Objective,Variable,

val IntegerVariable, Parameter,
VariableParameter,Constraint

o Expression,Objective,Variable,

init
IntegerVariable,Constraint

dual Variable, IntegerVariable,Constraint

ub Variable, IntegerVariable,Constraint

1b Variable, IntegerVariable,Constraint
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5.5 Parameter
SIMPLE Parameter 22 Parameter
23 5_4 (
)
// 1.0e-4
Set Active = setOf (i, fabs(co[i].dual) >= 1.0e-4
// Active
Active.val.print ("Active");
// Active
(co[i]l.val, i > Active ).print("co inactive");
// Active
showSystem(co[i],1 < Active);
Active= (1 2)
co 1lnactive[3]=-2.75
(co[l]): x+2*y <= 4
(co[2]): x=2*y >= -3
/]y
y <= floor(y.val);
ValTempData Parameter
Parameter ValTempData Parameter

Set val Parameter
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5.6 C++
dump
Ct++
// LP
Set S ="123";
Element 1i(set=S);
Constraint co(name="co", index=1i);
Objective f (type=maximize);
Variable x (name="x"),y(name="y");
f=y;
col[l] = x + 2*y <= 4;
co[2] = x — 2%y >= -3;
co[3] = -2*x -y >= -6 ;
x >= 0;
y >= 0;
solve(); //
// double
int len;
int *idx;
double *valueAry;
co[i].val.dump (len, idx,valueAry) ;
//
cout << "len = " << len << "¥n";
for ( int k = 0 ; k < len ; ++k ) {
cout << "valueAry[" << k << "] = " << valueAryl[k]
<< "¥t oidx[" << k << "] = " << 1dx[k] << "¥n";
}
dump co[i] C++
double valueAry idx
int len 24
24dump C++ C
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len = 3

valueAry[0] = 4 idx[0] =1
valueAry[l] = -3 idx[1] = 2
valueAry[2] = -2.75 idx[2] = 3

SIMPLE
dump
(18 )
void dump(len, idx, res, s) const
len : int
idx : char** index
int* index integer
int* ,int* index integer
res : char*x*
double* double
int* int
S
char* SIMPLE
valueAry
int len;
char** idx;
char** valueAry;
co[i].val.dump (len, idx,valuelAry) ;
idx wvalueAry idx
char* s;
co[i].val.dump (len, idx,valueAry,s);
dump SIMPLE
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[1] 4 [2] -3 [3] -2.75

SIMPLE

dump idx 2 2

Set row;
Set col;
Element i (set=row), Jj(set=col);

Paramter A (index=(i,]j);

int len;
int* idx1; //
int* idx2; //

double* value; //

A[i,j]l.val.dump(len,idxl, idx2,value) ;

C++
dump SIMPLE C
dump SIMPLE (new)
SIMPLE
(deletel[])
Constraint
1 2 Constraint 2
Constraint
a (Constraint) 2

Constraint co;
Variable x,vy;
co = x+y;

co = x-y; //

b 2 (Constraint)
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Constraint co;

Variable x,vy;

CO = X*X >= y*y >= x*y;//x*x >=

y*y

yry >=

Constraint dump
2
( co Constraint ? val dual ub
1b )
. ( )
co = >= ;
co = <= H
co = >= >= ;
co = <= <= ;
coO = == ;
co = == ;
co.
co = 5 >= x+ty >= 3;

co.val (x+y) .val
*
co = 1 => 2;
co = 1 == 2;
co = 1 <= 27
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co. = ( 2= 1).

co = xty <= x*y;

co.val ((x*y) - (xty)) .val
IntegerVariable Variable
dpc dir

3.3.5

pri upc
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5.7 C++
C++ SIMPLE
2 readD readsS readD D
"Dense" reads S "Sparse"

void readD(lenl, .., lenM, cont) const

len? : int "cont" ?

cont : double*

void readS(len, idxl,...idxM, cont) const

len : int "cont"

idx?: char** ? ( )
int* ? ( )

cont: doublex*

lenl...lenM idxl...idxM 1 5
reads idx?
readD SIMPLE Expression, Parameter Variable
//

double cont(27]={1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7,
2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7,

3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7,
4.1, 4.2, 4.3, 4.4, 4.5, 4.6};

Set al (name="al"); Element il (set=al);

Parameter pl (index=il); // 1

pl.readD(5, cont);
// : pl: [1]=1.1,12]=1.2,([3]1=1.3,[4]1=1.4,[5]=1.5

Set a2 (name="a2",dim=2); Element i2(set=a2);

Variable p2 (index=i2); // 2
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p2.readD(2, 3, cont);
// : p2: [1,1]=1.1,11,2]=1.2,1[1,3]1=1.3
// [2,1]=1.4,1[2,2]=1.5,[2,3]1=1.6

Set a3 (name="a3",dim=3); Element i3 (set=a3);
Expression p3 (index=i3);

p3.readD(2, 3, 2, cont);

// : p3: [1,1,1]1=1.1,11,1,2]=1.2,[1,2,11=1.3,[1,2,2]=1.4

// [1,3,11=1.5,11,3,21=1.6,[2,1,11=1.7,1[2,1,2]=2.1

// [2,2,1]1=2.2,(2,2,2]1=2.3,12,3,11=2.4,12,3,2]=2.5
reads SIMPLE Expression, Parameter

Variable

int idxIl[6]={10, 11, 12, 13, 14, 15}; //
int idxI2[6]={20, 21, 22, 23, 24, 25}; //
int idxI3[6]={30, 31, 32, 33, 34, 35}; //
pl.readS (5, idxIl, cont);

// : pl: [10]=1.1,([11]=1.2,[12]=1.3,[13]=1.4,[14]=1.5
p2.readS (5,idxI1, idxI2, cont);

// : p2: [10,20]=1.1,1[11,21]1=1.2,[12,22]=1.3,

// [13,23]1=1.4,[14,24]1=1.5

p3.readS (5,1idxI1, idxI2, idxI3, cont);

// : p3: [10,20,30]=1.1,1[11,21,311=1.2,[12,22,32]1=1.3,
// [13,23,33]=1.4,1[14,24,34]1=1.5

//

char* 1dxC1l[5]={"idx11", "idx1l2", "idx13", "idx14", "idx15"};
char* 1idxC2[5]={"idx21", "idx22", "idx23", "idx24", "idx25"};
p2.readS (5, idxCl, idxC2, cont);

//

//  p2:[1idx11l,idx21]1=1.1, [1dx12,1idx22]=1.2, [1dx13,1dx23]=1.3
// [idx14,idx24]=1.4, [idx15,idx25]=1.5
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Set S ="123";
Element i (set=S);
Objective f (type=maximize);

Variable x(name="x"),y(name="y");

//
£ =y

//

Constraint co(name="co", index=1i);

col[l]
col[2] = x — 2*y >= -3;

X + 2%y <= 4;

co[3] = -2*x -y >= -6 ;

x >= 0;

y >= 0;

//
//
//
// ( )

options.outputMode = "silent";

// coli]

showSystem(co[i]);

//

solve () ;

//

cout << "f = " << f.val << "¥n";
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SIMPLE 2.9.6, Copyright (C) 1994-2003 Mathematical Systems Inc.

<system code file name: lpl.cc>

1-1 (co[l]): x+t2*y <= 4 <-—-

1-2 (co[2]): x-2*y >= -3 <——= showSystem(co[i])

1-3 (co[3]): -2*x-y >= -6 <——-

£f=1.75 <—== cout <<
options.outputMode = "silent"

NUOPT

PROBLEM NAME 1lp
NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MAXIMIZATION
METHOD LINE SEARCH
<preprocess begin>.......... <preprocess end>

<iteration begin>
res=2.7e+00 .... 3.2e-03 ... 9.6e-10

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE 1.749999996
ITERATION COUNT 9
FUNC EVAL COUNT 12
FACTORIZATION COUNT 9
RESIDUAL 9.610294641e-10
ELAPSED TIME (sec.) 0.02
SOLUTION FILE lp.sol
£f=1.75
options.
4.6

1-1 (co[1l]1): ... showSystem ()
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cout << "f = " << f.val << "¥n";
f f.val f
<< (Parameter)
5.3 ( print,cout,simple_printf)
deleteCo
// co[l]

deleteCo(col[l]);

//

showSystem (co[1i]);

//

solve () ;

//

cout << "f(without co[l]) = " << f.val << "¥n";
}

showSystem

f =1.75

1-1 (col[l]): xt2*y <= 4 <<<deleted>>>

1-2 (co[2]): x-2*y >= -3

1-3 (co[3]): -2*x-y >= -6

f (without co[l]) = 2.4
showSystem () co[1l] (<<<deleted>>>)

2.4 deleteCo

//

deleteCo( Constraint );

//

deleteCo( Constraint,Condition, ... );
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deleteCo(co[i]l,i>=2); // co[2],co[3]

co[2],co[3]

deleteCo (Constraint)

deleteCo(x >= 0); //
deleteCo(y >= 0); //

Constraint
deleteCo 25

Constraint xBound, yBound;

xBound = x >= 0;

yBound = y >= 0;

deleteCo (xBound) ;
co[l] co[2]

( )

// co[l]

restoreCo(co[l]);

// col2]

deleteCo(co[2]):;

//

showSystem() ;

//

solve () ;

cout << "f(without co[2]) = " << f.val << "¥n";

2°SIMPLE
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restoreCo deleteCo
col2]
col2] 2
f =1.75
1-1 (co[l]): xt+t2*y <= 4 <<<deleted>>>
1-2 (co[2]): x-2*y >= -3
1-3 (co[3]): -2*x-y >= -6

3-1 (4): y >0

<objective>: y (maximize)

f(without co[l]) = 2.4

1-1 (co[l]): xt2*y <= 4

1-2 (co[2]): x-2*y >= -3 <<<deleted>>>
1-3 (co[3]): -2*x-y >= -6

2-1 ( 3): x >= 0

<objective>: y (maximize)

f(without co[2]) = 2

restoreCo

//
restoreCo( Constraint );
//

restoreCo( Constraint,Condition, ... );

deleteCo

restoreCo(co[i],i>=2); // co[2],co[3]
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5.9

Set S ="1237";
Element 1i(set=S);
Constraint co(name="co", index=1i);

Objective f (type=maximize);

//
1lpModel (£, co);

//

options.outputMode = "silent";

//

solve () ;

//

cout << "f =" << f.val << "¥n";

deleteCo(co[1l]):;
solve () ;
cout << "f(without co[l]) = " << f.val << "¥n";

restoreCo(co[1l]);

deleteCo(co[2]);
solve () ;
cout << "f (without co[2]) = " << f.val << "¥n";

restoreCo(co[2]);

deleteCo(co[3]);
solve () ;
cout << "f(without co[3]) = " << f.val << "¥n";

restoreCo(co[3]);




117

void lpModel (Objective f,Constraint co)
{

Variable x(name="x"),y(name="y");

//

col[l] = x + 2*y <= 4;
col[2] = x — 2%y >= -3;
co[3] = -2*x -y >= -6 ;

x >= 0;

y >= 0;

C++ deleteCo
Constraint ( ufun () )

( 1pModel ())

SIMPLE 2.9.6, Copyright (C) 1994-2003 Mathematical Systems Inc.

<system code file name: lp4.cc>

£f=1.75

f(without co[l]) = 2.4
f (without co[2]) = 2
f (without co[3]) = 1.75




118

5.10
SIMPLE fixVariable unfixVariable
start end
a23
a36
al2

ald ad6

1
Graph g;
Variable x(name="x",index=g.arcs);
Parameter a (name="cost", index=g.arcs) ; //
Parameter b (name="dis", index=g.arcs); // 1)
Parameter s (name="supply", index=g.nodes); // supply

Objective objl (name="objl", type=minimize) ;

Objective 0bj2 (name="obj2", type=minimize) ;

Element 1 (set=g.nodes); // 1
Element e (set=g.arcs); // e
Element eout (set=out(g,1i)):; // i

Element ein(set=in(g,1i)); // i
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//

options.outputMode = "silent";

//

objl = sum(ale] * x[e], e); //
obj2 = sum(b[e] * x[e], e); //

//

sum(x [eout], eout) - sum(x[ein], ein) == s[i];

x[e] >= 0;

solve (objl); //

objl.val.print ("objl"); //

x[e].val.print ("x1"); //

fixVariable (x[e],x[e] .val<=0.1); //

solve (obj2); //

obj2.val.print ("obj2") ; //

x[e].val.print ("x2"); //

cost = [1,2] 0.25 [2,3] 0.25 [3,6] 0.5 [1,4] 0.5
[1,5] 0.5 [5,6] 0.5;

dis = [1,2] 1 [2,3] 1 [3,6] 1 [1,4] 1 [1,5] 1 [5,6] 1;

supply = [1] 1 [2] O [3] O [4] [5] O [6] -1;
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x1

1->5->6

(

(1->2->3->6

X2

1->5->6)

(fixVariable (x[e],x[e] .val<=0.1)

x[e].val<=0.1;

fixVariable

fixVariable

fixVariable

unfixVariable

fixVariable

SIMPLE
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Parameter
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SIMPLE
VariableParameter

Variable x,vy;
VariableParameter a; //
Objective obj (type=maximize) ;
//
obj = -—a*x+y; //
//
pow (x-1,2)+pow(y+0.5,2) <= 0.25;
options.outputMode = "silent"; // NUOPT
for (int i=-5; i<5; i++){ // a

a = 1i;

solve () ;

cout << "a = " << a.val << ", ";

cout << "x = " << x.val << ", ";

cout << "y = " << y.val << ", ";

cout << "obj = " << obj.val << "¥n";

}
VariableParameter Parameter
( a) y a
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SIMPLE 2.9.6, Copyright (C) 1994-2003 Mathematical Systems Inc.

<system code file name: tangent.cc>

a = -5 x=1.49029, yv = -0.401942, obj = 7.04951
a = -4, x = 1.48507, y = -0.378732, obj = 5.56155
a = -3, x =1.47434, yv = -0.341886, obj = 4.08114
a = -2, x =1.44721, y = -0.276393, obj = 2.61803
a =-1, x = 1.35355, y = -0.146447, obj = 1.20711
a=0, x=1, y=-2.58616e-08, obj = -2.58616e-08
a =1, x = 0.646447, yv = -0.146447, obj = -0.792893
a =2, x =0.552786, y = -0.276393, obj = -1.38197
a =3, x = 0.525658, y = -0.341886, obj = -1.91886
a =4, x = 0.514929, y = -0.378732, obj = -2.43845
VariableParameter Parameter

Parameter VariableParameter
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NUOPT
1.
1.1
NUOPT 1
3,5 UNIX/LINUX
Windows GUI MS-DOS
1 3 Windows
NUOPT Windows
NUOPT
—»4
(solfile.txt)
- 3
MPS MPS
- 5MPS nuopt
~A.1,A_.2NUOPT/SIMPLE
NUOPT
- B.NUOPT ,C
1
UNIX/LINUX
2SIMPLE
SIMPLE UNIX/LINU
UNIX/LINUX
Windows GUI NUOPT Windows
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NUOPT

solfile.txt)

solfile.txt

NUOPT

5MPS

nuopt

(

Windows

NUOPT

nuopt
MPS

Windows

.sol,Windows
GUI
GUI
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NUOPT

(Windows: .smp
Unix: .cc)
Yz .dat/.csv

MPS
.mps \

J ﬁ
.CSV

DN

MPS SIMPLE
AN
NUOPT

/ ™~

.sol PJ nuopt.prm
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NUOPT

¢ MPS

MPS

NUOPT
SIMPLE

MPS

SIMPLE

SIMPLE

SIMPLE

MPS

nuopt -

5

mknuopt
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1.3 MPS nuopt
UNIX/LINUX nuopt 5
—3X, —2X, —4X,
X +X,+2%X;, <4
2X, +2X, <5

2X + X, +3X;, <7
X 20, X,20, x;>0

5
5_6MPS MPS
exl.mps
NAME EXAMPLEL
ROWS
N F
L Gl
L G2
L G3
COLUMNS
X1 F -3.
X1 Gl 1.
X1 G2 2.
X1 G3 2.
X2 F -2.
X2 Gl 1.
X2 G3 1.
X3 F -4.
X3 Gl 2.
X3 G2 2.
X3 G3 3.
RHS
B Gl 4
B G2 5
B G3 7
ENDATA
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exl.mps MPS

nuopt

prompt% nuopt exl.mps

-10.5

NUOPT 6.0.0, Copyright (C) 1991-2003 Mathematical Systems Inc.
<reading MPS file: exl.mps >

PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE f
RHS b
NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
<preprocess begin>.......... <preprocess end>

<iteration begin>

res=2.4e+001 .... 2.7e-005 1.4e-008

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE -10.5
ITERATION COUNT 6
FUNC EVAL COUNT 9
FACTORIZATION COUNT 7
RESIDUAL 1.354127444e-008
ELAPSED TIME (sec.) 0.01
SOLUTION FILE exl.sol

NUOPT 6.0.0 NUOPT

MPS exl.mps (<reading MPS file: exl.mps >...) PROBLEM
_ NAME MPS METHOD
(HIGHER ORDER) 26
5.3.1
2NUOPT

MPS 5.4.1nuopt
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MPS
SOLUTION FILE ( ) exl.sol
exl.sol

MPS FILE NAME exl.mps
PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE £
RHS b
NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
STATUS OPTIMAL
VALUE OF OBJECTIVE -10.5
ITERATION COUNT 6
FUNC_EVAL COUNT 9
FACTORIZATION COUNT 7
RESIDUAL 1.354127444e-008
ELAPSED TIME (sec.) 0.01
%% VARIABLES

NAME VALUE STATUS [ BOUND TYPE
v# 1 x1 2.499999998 FREE [ <= x1
V# 2 x2 1.499999999 FREE [ <= x2
V# 3 x3 1.223480816e-009 LOWER [ <= x3
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o\
o\

%% FUNCTIONS

NAME VALUE STATUS | CONSTRAINT/OBJECTIVE TYPE ]
F# 1 f -10.5 FREE | OBJECTIVE (MINIMIZE)
F# 2 gl 3.999999999 UPPER | gl <= 4
F# 3 g2 4.999999998 UPPER [ g2 <= 5
F# 4 g3 6.499999998 FREE | g3 <= 7

(MPS FILE NAME 27

%% BOUNDS

[ BOUND TYPE ] DUAL VALUE
B# 1 [ 0 <= x1 ] 4.891837406e-010
B# 2 | 0 <= x2 ]  8.151927281e-010
B# 3 [ 0 <= x3 ] 1.000000001
%% CONSTRAINTS

[ CONSTRAINT/OBJECTIVE TYPE ] DUAL VALUE
c# 1 [ OBJECTIVE (MINIMIZE) ] 0
C# 2 [ gl <= 4 ] -1.999999998
C# 3 [ g2 <= 5 ] -0.4999999986
c# 4 [ g3 <= 7 ] -2.443858094e-009

reduced cost
NUOPT

27
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1.4 nuopt.prm
nuopt
nuopt.prm
28
begin
method:simplex
end
nuopt.prm nuopt
nuopt
METHOD SIMPLEX
nuopt.prm method: nuopt
4
¢ MPS 4 _4MPS
a MPS
b
C RANGE, RHS, BOUNDS
d /

28
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1.5 SIMPLE

SIMPLE

¢ SIMPLE

¢ NUOPT SIMPLE
—~2.9SIMPLE

. /

-2.5.1SIMPLE

-2.5.2SIMPLE

SIMPLE
) SIMPLE
mknuopt
SIMPLE
SIMPLE

SIMPLE MPS
* (3

. (4

MPS

( SIMPLE
C++

SIMPLE

SIMPLE
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2. SIMPLE

SIMPLE SIMPLE mknuopt

SIMPLE

Windows
UNIX mknuopt
SIMPLE NUOPT Windows

UNIX/LINUX SIMPLE
NUOPT/SIMPLE 29
SIMPLE
SIMPLE SIMPLE

2% Windows NUOPT Windows
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2.1 SIMPLE

~

’________-

7

SIMPLE

SIMPLE NUOPT

(Windows: .smp

Unix: .cc)

( ,.CSV) J

gl I I I - - - -

NN

SIMPLE

NN

.dat/.csv

o
__;.____N
®

N\

SIMPLE

\

nuopt.prm
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2.2 SIMPLE

SIMPLE mknuopt mknuopt
SIMPLE (C++ ) SIMPLE

f=x+y

2 o (1Y
-+ (y-07 5

6
SIMPLE (C++

)
#include "simple.h"
//
// 6
//
void ufun ()
{

Variable x(name="x"),y(name="y"); // X,y

Objective f (name="f", type=maximize); //

pow (x-1,2)+pow(y-1,2) <= pow(0.5,2);
/] (x=1)"2 + (y=-1)"2 <= (1/2)"2

ex2.cc i SIMPLE C++

mknuopt SIMPLE

prompt% mknuopt

ex2.cc

prompt% mknuopt ex2.cc
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mknuopt

mknuopt 1.1, Copyright (C) 1995-1997 Mathematical Systems Inc.
SYSTEM CODE: ex2.cc

Compiling

Compilation finished.

Linking

ex?2 created.

prompt%

mknuopt ex2
SIMPLE

.CC

prompt% mknuopt ex2

30

mknuopt
ex2.cc ex2
fitting.l.cc fitting.1l
/local/lib/nuopt/minCost.cc MinCost
7
30 (name) mknuopt
name.cc name.C name.cc name.C

name.cc



2.3 SIMPLE

SIMPLE

137

prompt%

prompt% ex2

31

2_2SIMPLE 2

prompt% loadmodule-name datafileNamel atafileName2. .. datafileNameN

SIMPLE 2 )

31
prompt% ./ex2
PATH "
"/" UNIX
PATH "
32 4
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2.4 SIMPLE
2.4.1

SIMPLE

prompt% ex2

SIMPLE 2.9.6, Copyright (C) 1994-2003 Mathematical Systems Inc.
<system code file name: ex2.cc>

Expanding objective (1/2 ex2.cc:8 name="f")

Expanding constraint (2/2 ex2.cc:11)

NUOPT 6.0.5, Copyright (C) 1991-2003 Mathematical Systems Inc.

PROBLEM NAME ex2
NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 2
PROBLEM TYPE MAXIMIZATION
METHOD TRUST REGION
<preprocess begin>.......... <preprocess end>

<iteration begin>

res=1.1e+001 .... 1.5e-001 ... 2.8e-008
<iteration end>
STATUS OPTIMAL
VALUE OF OBJECTIVE 2.707106781
ITERATION COUNT 9
FUNC_EVAL COUNT 12
FACTORIZATION COUNT 14
RESIDUAL 2.811617561e-008
ELAPSED TIME (sec.) 0.17
SOLUTION FILE ex2.so0l
prompt%

<system code file name: ex2.cc >

SIMPLE ex2.cc NUOPT
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prompt% loadmodule-name datafileNamel atafileName2. .. datafileNameN

SIMPLE

< reading datafile datafileNamel >
< reading datafile datafileName2 >

< reading datafile datafileNameN >

Expanding objective (1/2 ex2.cc:8 name="f")

Expanding constraint (2/2 ex2.cc:11)

33

NUOPT
3.5
.sol
SOLUTION FILE ( ) ex2.sol
.sol
Windows GUI solfile.sol
nuopt.prm (-4.5 )
SIMPLE (-2.9.2SIMPLE )
2.4.2 SIMPLE
SIMPLE ( .so0l)
(
)
SIMPLE

MPS

33
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(- 5MPS

SIMPLE

nuopt

SYSTEM CODE_FILE NAME

ex2.cc

(mknuopt )

DATA FILE NAMS

datal

DATA FILE NAMES

dataCommon, dataSpecl

0 o A o° o o° oo
0 o A0 o° o0 o° oo

o
o

RESULT OF NUOPT #1

("#l" )
34
MPS
PROBLEM NAME ex?
NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 2
PROBLEM TYPE MAXIMIZATION
METHOD TRUST REGION
STATUS OPTIMAL
3SIMPLE NUOPT
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VALUE_OF_OBJECTIVE 2.707106778
ITERATION_COUNT 11
FUNC EVAL COUNT 13
FACTORIZATION_COUNT 17
RESIDUAL 1.184261328e-09
ELAPSEDiTIME(SeC.) 0.02
%% VARIABLES

NAME VALUE STATUS [ BOUND TYPE ]
VH# 1 X 1.353553389 FREE [ -Inf <= X <= +Inf ]
Vi 2 y 1.353553389 FREE [ -Inf <= y <= +Inf ]
%% FUNCTIONS

NAME VALUE STATUS [ CONSTRAINT/OBJECTIVE TYPE ]
F# 1 OBJECTIVE 2.707106778 FREE [ OBJECTIVE (MAXIMIZE) ]
F# 2 0.2499999976 UPPER [ <= 0.25 ]

(x, v ,£)=(1.35,1.35,2.71)
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SIMPLE (ex2.cc) Variable

Variable x(name="x"),y(name="y");

name=

Objective f (name="f", type=maximize); //

Objective

pow (x-1,2)+pow (y-1,2) <= pow(0.5,2);

Constraint

Constraint g (name="g"); // g
g = pow(x-1,2)+pow(y-1,2) <= pow(0.5,2);

3.3.7




2.5 SIMPLE

SIMPLE

*

*

ex2.cc

2.5_1SIMPLE

2_2SIMPLE 6

SIMPLE SIMPLE
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#include "simple.h"

//

// 6 ( )
//

void ufun ()

{

Variable x (name="x"),y(name="y"); // X,y

Objective f (name="f", type=maximize); //

f = xty;
pow (x-1,2) +pow (y-1,2) <= pow(0.5,2);
// (x=1)"2 + (y-1)"2 <= (1/2)"2

solve(); //

//

cout << "x = " << x.val << "¥n";
cout << "y = " << y.val << "¥n";
cout << "f =" << f.val << "¥n";

}
solve () SIMPLE NUOPT
X,y SIMPLE

(Variable) ( ) val
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solve ()
x.val y.val
X,y
(ex2.cc)
ufunQ solve()
ufunQ solve()
X,y
solve () X,y

X,y (SIMPLE 0 )

C++ T
cout ( )
cout << "x = " << x.val << "¥n";
cout << "y = " << y.val << "¥n";
"y =" uy - n X,y
f val
cout << "f = " << f.val << "¥n";
£ )
val SIMPLE

( ) 8

SIMPLE ( ) 5
5.3 ( print,cout,simple_printf)
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Set,OrderedSet,CyclicSet, Sequence,

Expression,Objective,Variable,

val IntegerVariable, DiscreteVariable
VariableParameter, Parameter,Constraint
o Expression,Objective,Variable,
init
IntegerVariable,Constraint
dual Variable, IntegerVariable,Constraint
ub Variable, IntegerVariable,Constraint
1b Variable, IntegerVariable,Constraint
8
cout ex2-1.cc mknuopt
x = 1.35355
y = 1.35355
f =2.70711
SIMPLE result
//
cout << ¥nvars = " << result.nvars << "¥n";
//
cout << ¥nfunc = " << result.nfunc << "¥n";
//
cout << "iters = " << result.iters << "¥n";
//
cout << "fevals = " << result.fevals << "¥n";
//
cout << "optValue = " << result.optValue << "¥n";
//
cout << "tolerance = " << result.tolerance << "¥n";
// KKT
cout << "residual = " << result.residual << "¥n";
//
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cout << "elapsedTime

//

" << result.elapseTime << "¥n";

cout << "errorCode = " << result.errorCode << "¥n";
ex2-1.cc

nvars = 2

nfunc = 2

iters =11

fevals =13

optValue = 2.70711

tolerance = 1.49012e-06

residual = 1.18426e-09

elapsedTime = 0

errorCode = 0
9 result
nvars int
nfunc int
iters int
fevals int
optValue double
tolerance double
residual double
elapseTime double
errorMessage char*
errorCode int

9 result
2.5.2 SIMPLE
solve ()

2_2SIMPLE
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f=x-y
6
f f° 9
X+y>09-f"
3 f,
SIMPLE
(f.val) 32
( - 5
5.8 / deleteCo()/restoreCo() )
solve () 2
( - 5.2 solve()
) 2 £2 36
2
#include "simple.h"
//
// 6 ( )
//
void ufun ()
{
Variable x(name="x"),y (name="y"); // X,y
Objective f (name="f",type=maximize); //
f = xty;
pow (x-1,2) +pow (y-1,2) <= pow(0.5,2);
/] (x=1)72 + (y-1)"2 <= (1/2)"2
solve(); //
x+y >= 0.9*f.val; //
Objective f2(name="f2", type=maximize) ;
f2 = x-y; //
33 5.3 ( print, cout,simple printf)
f.val SIMPLE Parameter

36

solve (£2) f2
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solve(); //
//
cout << "x = " << x.val << "¥n";
cout << "y = " << y.val << "¥n";
cout << "f = " << f.val << "¥n";
cout << "f2 = " << f2.val << "¥n";
}
(ex2-2.cc ) mknuopt
2
x = 1.49639
y = 0.940008
f = 2.4364

f2 = 0.55638

-f2
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2.6 SIMPLE
mknuopt ed
SIMPLE
2.2SIMPLE 6
1 2
(x-D*+(y-1D?<| =
2
5 2
(x—=2)%+(y-37°<|=
2
SIMPLE
(Xos Yo 1)
X+Yy
(X_ Xo)2 +(y_ yo)2 < r2
7 2
SIMPLE
#include "simple.h"
//
// 6a
//
void ufun ()
{
Variable x(name="x"),y (name="y"); // X,y
Objective f (name="f", type=maximize); //
Parameter x0 (name="x0"),y0 (name="y0"), r (name="r"); //

f = xty;
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pow (x-x0, 2) tpow (y-y0, 2) <= pow(r,2);
// (x-x0)"2 + (y-y0)"2 <= r"2

ex21l.cc mknuopt
prompt% mknuopt ex2a.cc
ex?a (XOI y01 r)
SIMPLE (- 4 )
x0 = 2; y0 = 3; r = 2.5;
( ex2a.dat ) ex2a
prompt% ex2a ex2a.dat
5 2
(x—=2)%+(y-3)7°<|=
2
exZ2a
(Xo1 You 1)
ex2a.cc
SIMPLE Parameter
Set
2.6.1
SIMPLE solve ()

solve()
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#include "simple.h"

void ufun()

{
Variable x;
Objective f (type=minimize);
Objective g(type=minimize);

Objective h(type=minimize) ;

-0.5 <= x <= 0.5;
g = (x-1)*(x-1);

f = (x+1)*(x+1);
solve () ; // £
h = x*x;
solve () ; // h
}
f g
solve () f
solve ()
solve ()
solve(g); // g
2.6.2 SIMPLE
(normal)
NUOPT nuopt.prm
output:mode = silent

SIMPLE
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options.outputMode = "silent";

solve(); //

nuopt.prm nuopt.prm
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2.7
SIMPLE (Variable)
IntegerVariable (- 3.3.5
NUOPT/SIMPLE ( )
void ufun ()
{
Set S (name="S");
Element i (set=S);
IntegerVariable x(index=1i, type=binary); // (0/1)

Parameter c (name="c",index=1i);
Parameter a(name="a",index=1i);
Parameter b (name="b");

Objective obj (type=maximize);

obj = sum(c[i])*x[i],1); //

sum(al[il*x[1],1) <= b; //

NUOPT

SIMPLE IntegerVariable

pri

upc

dpc

dir

10

37

Ver.8
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x[1i].pri = 5; // b 5
x[3].pri = 1; // x[3] 1
Parameter upc (name="upc", index=1i);
x[i].upc = upcli]; // upc
¢ pri( )

0
¢ upc dpc( )
¢ dir
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2.8

wCSsp

wcesp

f(x) U
- (x>0

f(X)— x>0

(wcsp) 38

SIMPLE

1 hardConstraint (), softConstraint( )

hardConstraint () ;

softConstraint( );

(int) (double) Parameter

-1 -1 oo hardConstraint ()

38
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options.defaultConstraintWeight 39

2 Objective(...,target= )
Objective cost (type=minimize, target= );
//
)7 (int) (double)
Parameter

options.defaultObjectiveTarget

3 options.defaultConstraintWeight, options.defaultObjectiveWeight

options.defaultConstraintWeight = ;

solve ()
hardConstraint (), softConstraint (0 )
( )

softConstraint (0)

options.defaultObjectiveWeight = ;

solve () ( )

(wesp)

40 options.defaultConstraintWeight,

options.defaultObjectiveWeight 0 ( )

4 options.defaultObjectiveTarget

39 defaultConstraintWeight -1 softConstraint (0)

40 10000 1/10000
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options.defaultObjectiveTarget =

solve ()

Constraint cl,c2,c3;

x + y <= 10;

// options.defaultConstraintWeight
softConstraint (10);
cl = x —y <= 50; // 10
c2 = x*x + y*y >= 25; // 10

hardConstraint () ;

c3 = 2x+5y >= 10; //

Objective f (type=minimize,target=10); // 10
f = 2*x + 5*y;

options.defaultConstraintWeight = 5;
options.defaultObjectiveTarget = 20;

Objective g(type=maximize);

// options.defaultObjectiveTarget
g = 3*y*y;
solve(f);// £ 10 g

solve(qg); // g 20 f
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2.9 SIMPLE
NUOPT
SIMPLE
1 nuopt .prm*’
2 nuopt.prm
3 SIMPLE options ( )
Windows  GUI 2 3
1 MPS
begin
method: line *
output: mode = silent *
end
nuopt.prm 2.2SIMPLE
ex2

<reading parameter file: nuopt.prm >
begin
method:1line

output:mode=silent

end

Windows GUI

2 SIMPLE

nuopt.prm

NUOPT

41
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nuopt.prm =

begin

method:trust

159

end
NUOPT
Windows GUI nuopt.prm
3 SIMPLE
(solve () ) options (
)
#include "simple.h"
//
// 7
//
void ufun ()
{
Variable x(name="x"),y(name="y"); // X,y

Objective f (name="f", type=maximize); //

f = xty;
pow (x-1,2)+pow(y-1,2) <= pow(0.5,2);
/7 (x=1)"2 + (y-1)72 <= (1/2)"2

//
options.method = "line"; //
options.outputMode = "silent"; //

options NUOPT
11 options nuopt.prm
nuopt.prm

nuopt.prm
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Default

"silent", "normal
outputMode
"normal", " [output:mode = normal]

"suto" ,
"lipm" ,
"lepm" ,
"line" ,
"higher",
"tipm" ,
[method:auto]
"tepm" ,
"trust"
method ’ nauto"  NUOPT/SIMPLE
llbfgs " ,
" lbfgs " ,
4.2
"simplex",
"asqp" ,
"lsqp" ,

"tsqp"
chspn

"GCSp"

"Off"
scaling "on"
"on" [scaling:on]

maxitn int 150
[crit:maxitn = 150]

( )
[crit:eps = 1.0e-8]

eps double

addToCutoff double 0 ( )
[branch:addtocutoff = 0]

cutoff double ( )
[branch:cutoff = 1.8]

P int 10 ( )
[branch:p = 10]
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-1
maxnod int ( )
[branch:maxnod=100000]
()
-1
maxtim int ( )
[branch:maxtim=3600]
-10
UNIX/
(Mb)
LINUX
maxmem int 2 (Windows
Mb)
Windows
[branch:maxmem=500]
:10Mb
-1
gaptol double
tolx double 1.0e-8
[param:tolx=1.0e-8]
told Double 1.0e-6
[param:told=1.0e-6]
-1
maxintsol int
[branch:maxintsol=3]
"Off" "On" IIS
iisDetect
"on" /
NUOPT
O ( ANY ”
outfilename char* _NULL
)
[output:name=myout]
solve ()
noDefaultSolve int 0
Solout ()
noDefaultSolout int 0
outputParameter 0 Parameter, Set,Element, Exp
outputsSet int 0 ression Csv
outputElement 0
42 maxmem -maxmem [Mb]
Windows -10 UNIX Windows

10MByte
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outputExpression 1
0

multDataPolicy int
defaultConstraintW

double -1
eight
defaultObjectiveWe

double 1 (
ight
defaultObjectiveTa

double 0
rget

11 NUOPT

11 [] nuopt.prm
[] 4

options solve ()

void ufun ()
{
// (1)
options.method = "simplex"; // simplex
options.outputMode = "silent"; //
solve(); //
// (2)
options.method = "trust"; //
solve(); // (
}
2

-1 nuopt.prm

-3 options.
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nuopt.prm options
nuopt.prm
(
) options
2.9.1 SIMPLE
SIMPLE
(simplex)
(asap)
(higher)
(tipm)
DiscreteVariable,selection wesp
Activity,ResourceRequire
ResourceCapacity rcpsp
4.2.14.2.1
2.9.2 SIMPLE
nuopt.prm
begin
output: name = myout *
end myout.sol

SIMPLE options.outfilename
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void ufun ()
{
options.outfilename = "myout";
solve(); // myout.sol
}
43
SIMPLE nuopt.prm
begin
output: name = NULL *
end
options.outfilename = " NULL ";
solve(); //
" _NULL_"
2.10
(rcpsp)
(
)
NUOPT SIMPLE 4.2.3 ResourceCapacity,
4.2.4 , 4.6
43 outfilename solve () solve ()
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ResourceCapacity

cap (resource=Set (Element), timeStep=Set (Element),weight=Parameter) ;

weight Parameter resource,timeStep Element

(wesp)

(wesp)

hardConstraint()
softConstraint( )
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— 3% —2X, —4X,

X +X,+2%X; <4
2%, + 2%, <5
2% +X,+3%X; <7

X =20, X,20, X=0

8
UNIX/LINUX exl.sol Windows
solfile.txt
3.1
%% VARIABLES
8 ( )

NUMBER_OF_VARIABLE S 3
NUMBER_OF_FUNCTIONS 4

MINIMIZATION

PROBLEM TYPE
METHOD

STATUS

VALUE_OF OBJECTIVE
ITERATION COUNT
FUNC_EVAL_ COUNT
FACTORIZATION COUNT
RESIDUAL
ELAPSED TIME (sec.)

HIGHER ORDER
OPTIMAL

-10.5

6

9

7
1.354127444e-008
0.01




167

PROBLEM NAME

SIMPLE

MPS

:TITLE

NUMBER OF VARIABLES

NUMBER OF FUNCTIONS

PROBLEM TYPE

METHOD

ERROR TYPE

STATUS

VALUE OF OBJECTIVE

ITERATION COUNT

FUNC EVAL COUNT

FACTORIZATION COUNT

RESIDUAL

SIMPLEX PIVOT COUNT

PARTIAL PROBLEM COUNT

DUAL SIMPLEX PIVOT COUNT

PENALTY

wcsp/rcpsp

TERMINATE REASON

wcsp/rcpsp

DETECTED IIS SIZE

IIS

IIS

(#IIS_RELATED VAR)

IIS

IIS

INFEASIBILITY OF TIIS

IIS

IIS

NO IIS FOUND BY

IIS

IIS

(#NONLINEAR CONSTR.)

IIS

IIS

NUMBER OF ACTIVITIES

rcpsp
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NUMBER OF RESOURCES rcpsp
NUMBER OF PRECEDENCE rcpsp
NUMBER OF IMPRECEDENCE rcpsp
NUMBER OF GENERAL CONSTRAINT rcpsp
NUMBER OF MODES rcpsp
12
/o (3/4)
(HIGHER ORDER) (OPTIMAL) (-10.5),
(6) (9) (7)
(1107 (0.01)

STATUS OPTIMAL

STATUS NON OPTIMAL
ERROR TYPE <<NUOPT 14>> integrality is violated.
ERROR TYPE NUOPT (-
A_2_1NUOPT / )
8

NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD SIMPLEX
STATUS OPTIMAL
VALUE OF OBJECTIVE -10.5
SIMPLEX PIVOT COUNT 3
RESIDUAL 0
ELAPSED TIME (sec.) 0.00

ITERATION COUNT FUNC EVAL COUNT FACTORIZATION COUNT

SIMPLEX PIVOT COUNT

44
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NUMBER OF VARIABLES
NUMBER OF FUNCTIONS
PROBLEM TYPE

METHOD

STATUS
VALUE OF OBJECTIVE
SIMPLEX PIVOT COUNT
PARTIAL PROBLEM COUNT
DUAL SIMPLEX PIVOT COUNT
ELAPSED TIME (sec.)

3
4
MINIMIZATION
SIMPLEX
OPTIMAL

-10

4

3

6

0.017

PARTIAL PROBLEM COUNT
(3)
RESIDUAL

RESIDUAL
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3.2
%% VARIABLES
1 (ex1l.sol)
%% VARIABLES
NAME VALUE STATUS [ BOUND TYPE
V# 1 x1 2.499999998 FREE [ 0 <= x1
v# 2 x2 1.499999999 FREE [ 0 <= x2
V# 3 x3 1.223480816e-009 LOWER [ <= x3
"V 10" x1 (2.5)
("FREE") X1 ([]
LOWER active)
UPPER active)
FREE
INFS
13
13 INF'S

"V# n

awk
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prompt% awk 'Sl ~ /V#/ { print $4} exl.sol

2.499999998
1.499999999

1.223480816e-009

(rcpsp)

%%

%% ACTIVITIES

%%
%% ACTIVITIES

NAME MODE [ START/END TIME
V# 1 sourceActivity "DummyMode"  ACT [ 0 <= sourceActivity <= ]
v# 2 act[1] "A does" ACT [ 6 <= act[1] <= 12
v# 3 act[2] "C_does" ACT [ 0 <= act[2] <= 11
VH# 4 act[3] "B does" ACT [ 0 <= act[3] <= 8
MODE START/END TIME
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3.3
%% FUNCTIONS
45
1 (ex1l.sol)
%% FUNCTIONS
NAME VALUE STATUS [ CONSTRAINT/OBJECTIVE TYPE ]
F# 1 £ -10.5 FREE [ OBJECTIVE (MINIMIZE) ]
F# 2 gl 3.999999999 UPPER [ gl <= 4 ]
F# 3 g2 4.999999998 UPPER [ g2 <= 5 ]
F# 4 g3 6.499999998 FREE [ g3 <= 7 ]
kel HF# l" F ( )
(-10.5) ("MINIMIZE") "Ff 2"
Gl 4
("UPPER") G2 (1] )
( )
LOWER ( active)
UPPER ( active)
FREE
INFE'S
TGIN
TGOUT

14

45
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14 INFS

IIF#II

awk

prompt% awk '$1 ~ /F#/ { print $4}' exl.sol
-10.5

4
5
6.5
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3.4
%% BOUNDS
%% CONSTRAINTS
1 (ex1l.sol)
%% BOUNDS
[ BOUND TYPE ] DUAL VALUE
B# 1 [ 0 <= x1 ] 4.891837406e-010
B# 2 [ 0 <= x2 ] 8.151927281e-010
B# 3 [ 0 <= X3 ] 1.000000001
%% CONSTRAINTS
[ CONSTRAINT/OBJECTIVE TYPE ] DUAL VALUE
C# 1 [ OBJECTIVE (MINIMIZE) ] 0
C# 2 [ gl <= 4 ] -1.999999998
C# 3 [ g2 <= 5 ] -0.4999999986
C# 4 [ g3 <= 7 ] =-2.443858094e-009

reduced cost
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active

( active)

( active)

15
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3.5

NUOPT

prompt% nuopt exl.mps # MPS
NUOPT 6.0.0, Copyright (C) 1991-2001 Mathematical Systems Inc.

<reading MPS file: exl.mps >

PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE £
RHS b
NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
<preprocess begin>.......... <preprocess end>

<iteration begin>

res=2.4e+001 .... 2.7e-005 1.4e-008
<iteration end>
STATUS OPTIMAL
VALUE OF OBJECTIVE -10.5
ITERATION COUNT 6
FUNC_ EVAL COUNT 9
FACTORIZATION COUNT 7
RESIDUAL 1.354127444e-008
ELAPSED TIME (sec.) 0.01
SOLUTION FILE exl.sol

MPS

MPS

NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION

METHOD HIGHER ORDER
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STATUS OPTIMAL
VALUE_OF_OBJECTIVE -10.5
ITERATION_COUNT 6
FUNCiEVAL7COUNT 9
FACTORIZATION_COUNT 7
RESIDUAL 1.354127444e-008
ELAPSEDiTIME(sec.) 0.01
NUOPT 3.1
/ ‘6 (3/4)

(HIGHER ORDER)

<preprocess begin>.......... <preprocess end>
<iteration begin>
res=2.4e+001 .... 2.7e-005 1.4e-008

<iteration end>

<preprocess begin> <preprocess end>

<iteration begin> <iteration end>

SOLUTION FILE ( ) exl.sol

46
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3.5.1

options.method="asqgp"

options.method = “simplex”

<iteration begin>

<iteration end>

options.cross="on"

(1
) 1 (
<iteration begin>
res=2.4e+001 .... 2.7e-005 1.4e-008

<iteration end>
<iteration begin>
1222

<iteration end>

3.5.2 (wesp)

(wesp)
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<iteration begin>

(hard/soft) penalty= 364/3090, time= 1.88(s)

(hard/soft) penalty= 91/3228, time= 1.89(s), iteration= 1
(hard/soft) penalty= 70/3247, time= 1.89(s), iteration= 2
(hard/soft) penalty= 52/3253, time= 1.89(s), iteration= 3
(hard/soft) penalty= 38/3215, time= 1.89(s), iteration= 4
(hard/soft) penalty= 19/3192, time= 1.89(s), iteration= 5

(hard/soft) penalty= 0/1945, time= 2.58(s), iteration= 3199
(hard/soft) penalty= 0/1940, time= 2.90(s), iteration= 4938
(hard/soft) penalty= 0/1938, time= 3.15(s), iteration= 6271

# (hard/soft) penalty= 0/1938
# cpu time = 3.15/5.00(s)
# iteration = 6271/15166

<iteration end>

(hard/soft)

penalty= 1/ 2 1 2
time= 3 iteration= 4 3 4
#penalty=...

#cpu time=...

#itereation=...

#status=...

16

3.5.3




180

(MIP)

<iteration begin>

.1.2B
up: le+50 lo: 8.6617e+05 time: O0.ls:mem(Mb)=0
llen:1 #prob:10 #piv:210

#1 up: 9.085%9e+051o: 8.6655e+05 gap: 42036 time: 1.6s:mem(Mb)=2

1len:359 #prob:1009 #piv:4223

#2 up: 9.0746e+05 lo: 8.6655e+05 gap: 40901 time: 6.6s:mem(Mb)=4

llen:1002#prob:2652

#piv:6493
#3 up: 9.0713e+05 lo: 8.6655e+05 gap: 40574 time: 12.4s:mem(Mb) =8

llen:1876 #prob:4776

#piv:9105
#4 up: 9.0692e+05 lo: 8.6655e+05 gap: 40361 time: 17.9s:mem (Mb)=12

llen:2756#prob:6896#piv:11802

( )
#46 up: 8.8018e+05 10:8.6655e+05 gap: 13622 time:172.5s:mem (Mb) =43
llen:2680#prob:58708iv:65012
#47 up: 8.7972e+05 10:8.6655e+05 gap: 13161 time:174.4s:mem (Mb) =43
llen:2167#prob:59374 piv:65851
up: 8.7972e+05 lo: 8.6655e+05 gap: 13161 time:180.1s:mem (Mb)=43
len:2169%prob:60990#piv: 67529
#48 up: 8.7907e+05 lo: 8.6655e+05 gap: 12518
time:184.3s:mem(Mb)=43
1len:1470#prob:62102 piv:68561
#49 up: 8.79e+05 lo: 8.6655e+05 gap: 12446
time:190.4s:mem(Mb)=43

llen:1396#prob:64450#piv:71062
#50 up: 8.7843e+05 lo: 8.6655e+05 gap: 11876
time:192.2s:mem (Mb) =43

50Mb
60 n#"
"#" #
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up
1o

gap ( - )

time

mem (Mb) /

avail (Mb)

llen

#prob

#pivot

17

"mem" "avail"

50 11876

3.5.4 (rcpsp)

(rcpsp) 2

<iteration begin>

(soft) penalty= 18, time= 0.00(s),iteration= 0
(soft) penalty= 17, time= 0.00(s),iteration= 2
(soft) penalty= 16, time= 0.00(s),iteration= 3
(soft) penalty= 15, time= 0.00(s),iteration= 4
(soft) penalty= 14, time= 0.03(s),iteration= 6
(soft) penalty= 13, time= 0.05(s),iteration= 8
(soft) penalty= 12, time= 0.06(s),iteration= 15
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(soft)
penalty= 1 1
time= 2 iteration= 3 2 3

18

<interation begin>
(objective value) value= 18, time= 0.00(s),iteration= 0
(objective value) value= 10, time= 0.03(s),iteration= 1

(objective value) value= 4, time= 0.05(s),iteration= 8

(objective value)
value= 1 1 ( )

time= 2 iteration= 3 2 3

19

3.5.5

NUOPT

begin
output:mode=silent *

end

SIMPLE

options.outputMode = "silent";
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4.5
3.6 iisDetect
rcpsp/wesp iisDetect
11sDetect
( p-smp )
Variable x,vy,z;
Objective f (type=minimize);
f=x+y + z;
X >=y ; // IIS
1+ z > x ; // IIS
y >= 2 + z; // IIS
X + vy + z > 0;
”IIS”
X7y7Z
u1isDetect
Irreducible Infeasible Set IIS
IIS
ERROR_TYPE <<NUOPT 11>> infeasible.
DETECTED_II1S_SIZE 3
(#11S_RELATED VAR) 3

INFEASIBILITY_OF_I1S 1
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DETECTED IIS SIZE IIS
IIS
(#I11S_RELATED VAR)
INFEASIBILITY OF IIS  IIS
NO IIS FOUND BY IIS
IIS

(#NONLINEAR CONSTR.)

%% IIS
#2 lp.smp:5 y - X
<= 0 ( 0)
#3 lp.smp:6 -1 + x -z
<= 0 ( 0)
#4 lp.smp:7 INFS 2 +z -y
<= 0 ( 1)
IS
X,Y,Z
INFS
IS
IS IIS
IIN]

INFEASIBILITY_OF_IIS
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IIS
%% VARIABLES IIS
NAME VALUE STATUS [ BOUND TYPE ]
vV# 1 X 1 FREE [ -Inf <= X <= +Inf ]
v# 2 y 1 FREE [ -Inf <= y <= +Inf ]
v# 3 Z 0 FREE [ -Inf <= z <= +Inf ]
%% FUNCTIONS IIS
NAME VALUE STATUS [ CONSTRAINT/OBJECTIVE TYPE ]
F# 2 lp.smp:5 0 UPPER [ lp.smp:5 <= 0 ]
F# 3 lp.smp:6 0 UPPER [ lp.smp:6 <= 0 ]
F# 4 lp.smp:7 1 INFS [ lp.smp:7 <= 0 ]
IIS
nlp.smp
Variable x,vy,z;
Objective f (type=minimize);
f=x+y + z;
X*x >= y*y ; // IIS
1+ z > x ; // IIS
y >= 2 + z; // IIS
X + vy + z >= 0;
iisDetect IIS
IIS
ERROR_TYPE <<NUOPT 11>> infeasible.
NO_I1S_FOUND_BY NON_LINEARLITY
(#NONLINEAR_CONSTR.) 1




186

*NLR*

o
oe

o°
oe

o
oe

F#
F#
F#
F#
F#

[

1IS
FUNCTIONS IIS
NAME VALUE STATUS [
1 f 2 FREE [
2 nlp.smp:5 *NLR* 4 INF'S
3 nlp.smp:6 -1 FREE [
4 nlp.smp:7 0 UPPER
5 nlp.smp:8 2 FREE [

CONSTRAINT/OBJECTIVE TYPE
OBJECTIVE (MINIMIZE)
nlp.smp:5 *NLR* <=
nlp.smp:6 <=
nlp.smp:7 <=

<= nlp.smp:8




UNIX/LINUX

NUOPT

Windows GUI

nuopt.prm

4.1 nuopt.prm

187

2.9SIMPLE

SIMPLE
2.9SIMPLE

begin

method: trust *
scaling: on *
crit: eps = 1.0e-8 *

end

1078

begin (begin

end

end (end )

method:higher

nuopt.prm begin end

(Higher Order Method) )

nuopt.prm

begin
method:higher

end

crit: eps = 1.0e-8
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nuopt.prm

begin
crit: eps =

end

9.836d-5 1.347D-4 3.4e-3 4.562384E-2

47

begin

maximize

method:trust

scaling:on

crit: eps = 1.0e-8

end

prompt% nuopt myprob.mps

<reading parameter file: nuopt.prm>
begin
maximize
method:trust
scaling:on
crit:eps=1.0e-8
end

<reading MPS file: myprob.mps >

47
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4.2

NUOPT

NUOPT
LP MILP MIQP MINLP CQP CP NLP RCPSP
simplex o o -— - - —— ——
asqp o - o - o - - _—
higher o -= —— - - —— —— _—
lipm/lepm/line - - - o o —— __
bfgs/1lbfgs -— - - - o _
tipm/tepm/trust -- -— -- -- o -
lsagp -- -- -- o o --
tsap -= -- -- o o -
wCsp - o o o - - - -
global o o
rcpsp -- - - - - _— - o
iisDetect o -
o
WCSp

SIMPLE

options.method

“tipm” (SIMPLE)

method:tipm

(nuopt.prm)

¢ LP (Linear Programming:

iisDetect
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¢ MILP (Mixed Integer Linear Programming: )

¢ MIQP (Mixed Integer Quadratic Programming:

¢ MINLP (Mixed Integer Nonlinear Programming:

¢ CQP (Convex Quadratic Programming: )

¢ CP (Convex Programming: )

¢ NLP (Nonlinear Programming: )

¢ RCPSP (Resource Constrained Project Scheduling Problem:

)

MIP
NUOPT rcpsp
NUOPT
¢ simplex : (Simplex Method)
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options.method = “simplex” (SIMPLE) method:simplex (nuopt.prm)

(Branch and bound

method)
4.2.2
"cross:on"
* asgp (Active Set Method)
(Line Search Method)
1/10
4.2.2
"cross:on"
options.method = “asgp” (SIMPLE) method:asgp (nuopt.prm)
¢ higher (Higher Order Method)
options.method = “higher” (SIMPLE) method:higher (nuopt.prm)
¢ lipm/lepm/line : (Line Search Method)
options.method = “lipm” (SIMPLE) method:line (nuopt.prm)
options.method = “lepm” (SIMPLE) method:lepm (nuopt.prm)
options.method = “line” (SIMPLE) method:line (nuopt.prm)
lipm lepm
(line) Ver.7 line
Ver.8 lipm Ver.8
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¢ bfgs/lbfgs : (Line Search with BFGS)

options.method = “bfgs” (SIMPLE) method:bfgs (nuopt.prm)
options.method = “lbfgs” (SIMPLE) method:1lbfgs (nuopt.prm)

,,bfgS,,
(50 500 )
”1lbfgs” limited memory BFGS
¢ tipm/lepm/trust : (Trust Region Method)
options.method = “tipm” (SIMPLE) method:tipm (nuopt.prm)
options.method = “tepm” (SIMPLE) method:tepm (nuopt.prm)
options.method = “trust” (SIMPLE) method:trust (nuopt.prm)
tipm tepm
(trust) Ver.7
trust Ver.8 tipm
Ver.8
¢ Isqgp : (Line Search SQP Method)
(50 100
)
/ lipm/lepm/line
options.method = “lsgp” (SIMPLE) method:1lsgp (nuopt.prm)
* tsgp : (Trust Region SQP Method)

/ tipm/tepm/trust
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options.method =

“tsqp” (SIMPLE)

method:tsgp (nuopt.prm)

* wcsp (

method:wcsp (nuopt.prm)

rcpsp

SIMPLE

Activity,ResourceRequire,ResourceCapacity

48
options.method = “rcpsp” (SIMPLE) method:rcpsp (nuopt.prm)
¢ global ( )
NLP NUOPT/Global
NUOPT/Global
NUOPT (bfgs,trust)

SIMPLE

48

NUOPT/SIMPLE
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+, =y */ //

log, exp, pow, sgrt, cbrt

sin, cos, tan, sec, csc, cot

sinh, cosh, tanh, sech, csch, coth
fabs, ceil, floor

min, max, ifelse

asin, acos, atan, asec, acsc, acot

asinh, acosh, atanh, asech, acsch, acoth

options.method = “global” (SIMPLE) method:global (nuopt.prm)

¢ iisDetect ( )

NUOPT

X>y
l+z>x
y>2+z2

Irreducible Infeasible Set IIS
IIS

IIS
I1S

iisDetect

options.iisDetect = “on” /”off” (SIMPLE) param:iis=on/off (nuopt.prm)

” ”

on

iisDetec

,Ioffll
iisDetect 3.63.6

4.2.1




195

NUOPT
49
(simplex)
(asqp)
(higher)
DiscreteVariable, selection WCSp
Activity,ResourceRequire
ResourceCapacity rcpsp
(tipm)
asqp
global
options.method = "global"; (SIMPLE) method:global (nuopt.prm)
wCSsp
options.method = "wcsp"; (SIMPLE) method:wcsp (nuopt.prm)
tipm
(asqp)
options.method = "asqgp"; (SIMPLE) method:asqgp (nuopt.prm)
(tepm) (trust) (tsap)
49 MPS nuopt (Windows nuoptmps)

5.4 _1nuopt
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options.method = "tepm"; (SIMPLE) method: tepm (nuopt.prm)
options.method = “trust”; (SIMPLE) method:trust (nuopt.prm)
options.method = “tsqgp”; (SIMPLE) method:tsgp (nuopt.prm)

tepm

(trust) Ver.7
trust Ver.8 tipm Ver.8
(tsap)
SIMPLE
options.method = "lipm"; (SIMPLE) method:lipm (nuopt.prm)
options.method = “lepm”; (SIMPLE) method:trust (nuopt.prm)
options.method = “line”; (SIMPLE) method:1line (nuopt.prm)
options.method = “1lsqgp”; (SIMPLE) method:1lsqgp (nuopt.prm)
(lipm)
lepm , line lsagp ’
(tepm, trust, tsqgp)

4.2.2

LP( ) QP ( )

(higher/lipm/lepm/line/bfgs/lbfgs/tipm/tepm/trust)

’

options.cross = “on” (SIMPLE) cross:on (nuopt.prm)
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4.3

4.3.1 (Higher Order Method)

options.method = “higher” (SIMPLE) method:higher (nuopt.prm)

options.scaling = “on” (SIMPLE) scaling:on (nuopt.prm)
options.cross = “on” (SIMPLE) cross:on (nuopt.prm)
options.eps = 1.0e-8 (SIMPLE) param:eps=1.0e-8 (nuopt.prm)

150

(<<KNUOPT 10>> IPM iteration limit exceeded.)
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options.maxitn = 150 (SIMPLE) crit:maxitn=150 (nuopt.prm)

nuopt.prm

linear:u = 1.0e-8
param:Mmu = 3.5
param:Mtol = 2

param:gamma = 0.9995 *

param: fccorr = 5 *
crit:epsscl = 1.0e-4 *

4.3.2 (Line Search Method)
options.method = “lipm” (SIMPLE) method:line (nuopt.prm)
options.method = “lepm” (SIMPLE) method:lepm (nuopt.prm)
options.method = “line” (SIMPLE) method:line (nuopt.prm)

options.scaling = “on” (SIMPLE) scaling:on (nuopt.prm)
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& 1.5e-6

£=1l&yy 10

options.eps = 1.5e-6 (SIMPLE) param:eps=1.5e-6 (nuopt.prm)

150
(<<NUOPT 10>> IPM iteration limit exceeded.)
options.maxitn = 150 (SIMPLE) crit:maxitn=150 (nuopt.prm)
tepm/lepm
(<<NUOPT 55>> exterior solution obtained.)
exrho
exrho
exrho
options.exrho = 1.0e4 (SIMPLE) param:exrho=1.0e4 (nuopt.prm)

nuopt.prm



200

linear:u = 1.0e-8
crit:beta = 0.1 *
param:gamma = 0.9995
param:Mmu = 1
param:Mtol = 0.8
param:Mz1l = 10
param:Mzu = 10
crit:rhotol = 1e20 *

crit:epsscl = 1.0e-4

4.3.3 (Line Search with BFGS)

options.method

“bfgs” (SIMPLE) method:bfgs (nuopt.prm)
options.method = “1bfgs” (SIMPLE) method:1bfgs (nuopt.prm)

options.scaling = “on” (SIMPLE) scaling:on (nuopt.prm)

& 1.5e-6

_ 2
E=4&n 10
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options.eps = 1.5e-6 (SIMPLE) param:eps=1.5e-6 (nuopt.prm)

150

(<<NUOPT 10>> IPM iteration limit exceeded.)

options.maxitn = 150 (SIMPLE) crit:maxitn=150 (nuopt.prm)

nuopt.prm

linear:u = 1.0e-2 *
crit:beta = 0.5 *
param:gamma = 0.9995 *
param:Mmu = 200 *
param:Mtol = 175 *
param:Mz1l = 2.5 *
param:Mzu = 10 *
crit:rhotol = 1e20 *

crit:epsscl = 1.0e-4 *

4.3.4 (Trust Region Method)

options.method = “tipm” (SIMPLE) method:tipm (nuopt.prm)

options.method = “tepm” (SIMPLE) method:tepm (nuopt.prm)

options.method = “trust” (SIMPLE) method:trust (nuopt.prm)
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options.scaling = “on” (SIMPLE) scaling:on (nuopt.prm)

& 1.5e-6

e=y&n, 10°

options.eps = 1.5e-6 (SIMPLE) param:eps=1.5e-6 (nuopt.prm)

150

(<<KNUOPT 10>> IPM iteration limit exceeded.)

options.maxitn = 150 (SIMPLE) crit:maxitn = 150 (nuopt.prm)

4 tepm/lepm

(<<NUOPT 55>> exterior solution obtained.)
exrho
exrho

exrho
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options.exrho = 1.0e4 (SIMPLE)

param:exrho=1.0e4 (nuopt.prm)

nuopt.prm

linear:u = 1.0e-2 *
param:gamma = 0.99 *
param:Mmu = 60 *
param:Mtol = 30 *
param:Mz1l = 10 *
param:Mzu = 10 *
param:delcs = 0.25 *
param:delrs = 2.0 *
param:delcl = 0.75 *
param:delrl = 2.0 *
param:betag = 0.6 *
param:dnu = 0.1 * /
crit:rhotol = 1e20 *
crit:epsscl = 1.0e-4 *
4.3.5 (SimplexMethod)/ (ActiveSetMethod)

options.method = “simplex” (SIMPLE)

method:simplex (nuopt.prm)

options.method = “asqgp” (SIMPLE)

method:asqgp

(nuopt.prm)
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options.told = 1.0e-6 (SIMPLE)

simplex:told=1.0e-6 (nuopt.prm)

options.told = 1.0e-8 (SIMPLE)

simplex:told=1.0e-8 (nuopt.prm)

4.3.6

(line search SQP/trust region SQP)

options.method = “lsgp” (SIMPLE)

method:1sgp (nuopt.prm)

options.method = “tsgp” (SIMPLE)

method:tsgp (nuopt.prm)

options.scaling = “on” (SIMPLE)

scaling:on (nuopt.prm)

g 1.5e-6

e=.&,, 107
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options.eps = 1.5e-6 (SIMPLE) param:eps=1.5e-6 (nuopt.prm)
150
(<<NUOPT 40>> SQP iteration limit
exceeded.)
options.maxitn = 150 (SIMPLE) crit:maxitn=150 (nuopt.prm)
nuopt.prm
crit:rhotol = 1.0e20 *
sgp:dumpsp = off *
sgp:diagval = 1.0 *BFGS 1sgp
sgp:omega = 0.2 * Powell BFGS lsgp
4.3.7 (wesp/rcpsp)
wCsp

options.method

options.method

“wcsp” (SIMPLE)

[13 ”»
rcpsp

(SIMPLE)

method:wcsp (nuopt.prm)

method:rcpsp (nuopt.prm)

(wcsp/rcpsp)
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1
( )
4
(
)
-1
*
options.maxitn = -1 (SIMPLE) crit:maxitn=-1 (nuopt.prm)
*
options.maxtim = -1 (SIMPLE) crit:maxtim=-1 (nuopt.prm)
2.8
2.10
4.3.8 simple/asg/global
(simplex) / (asqgp) / (global)
(global)
*
1
p
p=1( )

options.p = 10 (SIMPLE) branch:p=10 (nuopt.prm)

* Af
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*
options.addToCutoff = 0 (SIMPLE) branch:add = 0 (nuopt.prm)
*
options.addToCutoff = 1.0e-5 (SIMPLE)
branch:add = 1.0e-5 (nuopt.prm)
NUOPT finc
finc fcut
fcut = finc _Af
( )
fcut = finc + Af )
Af
Af
Af
*
fCut cutoff
( )
(<<KNUOPT16>> mip-infeasible )
options.cutoff = (SIMPLE)

(nuopt.prm)
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<<NUOPT 17>> p.c.-max reached

(with feasible.sol).

<<NUOPT 19>> p.c.-max reached

(no feasible.sol).

LP QP

options.maxnod = -1 (SIMPLE) branch:maxnod=-1 (nuopt.prm)
*

maxtim
<<NUOPT 21>> B&B itr. timeout (with feasible.sol).
<<NUOPT 22>> B&B itr. timeout (no feasible.sol).

LP(QP)
)

options.maxtim = -1 (SIMPLE) crit:maxtim=-1 (nuopt.prm)

maxintsol

<<NUOPT 37>> B&B terminated with given # of feasible.sol.
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options.maxintsol = -1 (SIMPLE)

branch:maxintsol=-1 (nuopt.prm)

100Mb
UNIX/LINUX

Windows

Mb 100

100Mb

—maxmem

<<NUOPT 43>> B&B memory error

(with feasible.sol.).

<<NUOPT 44>> B&B memory error

(no feasible.sol.).

options.maxmem = -10 (SIMPLE)

crit:maxmem=-10

gap =( - )

gap

<<NUOPT 45>> B&B gap

reaches under the limit.

options.gaptol =
branch:gaptol=

(SIMPLE)
(nuopt.prm)




210

. global
options.ipmdepth = 7 (SIMPLE) ( nuopt.prm
. global
1.0e7

options.globalVarBound = 1.0e7 (SIMPLE) (nuopt.prm
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4.4 MPS
MPS
MPS MPS nuopt
*
MPS /
minimize (minimize/maximize )
*
MPS RHS/BOUNDS/RANGE /
mpsfile:rhs = (RHS )
mpsfile:bou = (BOUNDS )
mpsfile:ran = (RANGE )
mpsfile:obj = ( )
<<MPS FILE 13>> Specified rhs: RHS not found
<<MPS FILE 11>> Specified bound: BOUND not found
<<MPS FILE 15>> Specified range data: RANGE not found.
<<MPS FILE 12>> Specified objective: not found
¢ MPS
MPS
nuopt MPS

mpsfile: path =
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4.5
*
NUOPT normal
verbose
silent
output: mode = normal (silent/normal/verbose)
*
(*.sol) ( )
_NULL_
output: name =
a MPS
MPS
MPS
exl exl.sol
exl.mps exl.sol .sol
exl.4.mps exl.4.so0l .sol
/nuopt/samples/ex1l.mps exl.sol
b SIMPLE
C++ Windows
C++ solver.sol
ex2.cc ex2.sol

fitting.l.cc

fitting.1l.sol

/local/lib/nuopt/minCost.cc

minCost.sol
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4.6

SIMPLE options result

¢ options

¢ result

SIMPLE /

SIMPLE
4.1.4 NUOPT
NUOPT options

NUOPT

Default

"silent", "normal
outputMode
"normal", " [output:mode = normal]

"suto" ,
"lipm" ,
lllepm" ,
"line" ,
"higher",
"tipm" ,
[method:auto]
"tepm" ,
"trust",
method "auto" NUOPT/SIMPLE
"bfgs " ,
" lbfgs " ,
"simplex",
"asqp" ,
"lsqp" ,

"tsqp"
chspn

"GCSp"
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"off"
scaling "on"
"on" [scaling:on]
maxitn int 150
[crit:maxitn = 150]
( )
eps double
[crit:eps = 1.0e-8]
addToCutoff double 0 ( )
[branch:addtocutoff = 0]
cutoff double ( )
[branch:cutoff = 1.8]
P int 10 ( )
[branch:p = 10]
-1
maxnod int ( )
[branch:maxnod=100000]
()
-1
maxtim int ( )
[branch:maxtim=3600]
-10
UNIX/
(Mb)
LINUX
maxmem int 0 (Windows
Mb)
Windows
[branch:maxmem=500]
:10Mb
-1
gaptol double
tolx double 1.0e-8
[param:tolx=1.0e-8]
told Double 1.0e-6
50 maxmem -maxmem [Mb]
Windows -10 UNIX Windows

10MByte
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[param:told=1.0e-6]

-1
maxintsol int
[branch:maxintsol=3]
"off" "on" IIS
iisDetect
"on" /
NUOPT
o ( ANY ”
outfilename char* _NULL_
)
[output:name=myout]
solve ()
noDefaultSolve int 0
Solout ()
noDefaultSolout int 0
outputParameter 0
Parameter, Set,Element, Exp
outputSet 0
int ression CSv
outputElement 0
outputExpression 1
0
multDataPolicy int
defaultConstraintW
double -1
eight )
defaultObjectiveWe
double 1 (
ight
)
defaultObjectiveTa (
double 0
rget )
20 options
NUOPT SIMPLE options NUOPT
51 [] NUOPT
4
51 NUOPT
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21 NUOPT result
nvars int
nfunc int
iters int
fevals int
optValue double
tolerance double
residual double
elapseTime double
errorMessage char*
errorCode int

21 result

NUOPT options result
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//
Variable x1,x2;

Objective obj (type=minimize) ;

obj = log(l+pow(x1,2)) - x2;

pow (1l+pow (x1,2),2) + pow(x2,2) == 4;
x1l = 2;

X2 = 2;

//

// ( NUOPT )

//

//

options.outputMode = "silent";

//

options.eps = 1.0e-6;

//

options.maxitn = 50;

//

options.scaling = "on";

// NUOPT

options.outfilename = "hock7";

// ( NUOPT )

solve () ;

//

//

cout << "nvars = " << result.nvars << "¥n";
//

cout << "nfunc = " << result.nfunc << "¥n";
//

cout << "iters " << result.iters << "¥n";

//




218

cout
//
cout
//
cout
//
cout
//
cout
//

cout

<<

<<

<<

<<

<<

<<

"fevals = " << result.fevals << "¥n";

"optValue = " << result.optValue << "¥n";

"tolerance = " << result.tolerance << "¥n";
KKT

"residual = " << result.residual << "¥n";

"elapsedTime = " << result.elapseTime << "¥n";

"errorCode = " << result.errorCode << "¥n";

SIMPLE 2.9.6, Copyright (C) 1994-2003 Mathematical Systems

<system code file name: lp.cc>

nvars =2

nfunc =2

iters =7

fevals = 18

optValue = -1.73205
tolerance = 1le-06
residual = 1.87606e-08

elapsedTime = 0.0166667

Inc.

errorCode = 0
result.errorCode NUOPT
solve(); //
if ( result.errorCode == ) { //
//
SIMPLE ( print () dump () )
} else {

//
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4.7
* SIMPLEX METHOD options.method = "simplex";
* ACTIVE SET METHOD options.method = "asqgp";

52

void nuopt setBasein(void* theBase);

void void nuopt setBaseout (void** theBase);

void nuopt saveBaseInFile (FILE* fp,void* theBase);

void* nuopt readBaseFromFile (FILE* fp);

const char* nuopt restartDescChar () ;

void*

VariableParameter rMin;
>= rMin; // rMin
options.method = "asqgp"; //
void* theBase = 0 ; //
// rMin
for ( rMin = 1; rMin.val <= 5; rMin = rMin.val + ) {
nuopt setBasein (theBase); // theBase
nuopt setBaseout (&theBase); // theBase
solve(); //
// theBase
}
nuopt setBasein nuopt setBaseout NUOPT solve ()

2 Ver.6
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nuopt setBasein

nuopt restartDescChar ()

Cl6R2L12U1A103
C,R,L,U,A

C:

R:

L:

U:

A:

*NA* (N/M)
basis

void nuopt saveBaseInFile (FILE* fp,void* theBase);

void* nuopt readBaseFromFile (FILE* fp);

fp fopen
Windows
FILE* fp = fopen( ,"wb") /)
FILE* fp = fopen( L")y /)
UNIX/LINUX
FILE* fp = fopen ( WY/

FILE* fp = fopen ( ey /)
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5. MPS nuopt
MPS nuopt
MPS 5.6MPS

Windows DOS

DOS
5.1 nuopt
nuopt NUOPT
MPS

MPS
.mps

,

MPS

\

nuopt.prm
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5.2 nuopt

nuopt

prompt% nuopt MPS

MPS

prompt% nuopt < MPS ( )

MPS

prompt% gzip largeprob.mps.Z | nuopt

# “gzip”
# MPS
1.3MPS nuopt
MPS exl.mps

nuopt

prompt% nuopt exl.mps

prompt% nuopt < exl.mps




5.3 nuopt

5.3.1

nuopt

223

prompt% nuopt exl.mps
NUOPT 6.0.0, Copyright (C) 1991-2001 Mathematical Systems Inc.

<reading MPS file: exl.mps >

PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE £
RHS b
NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
<preprocess begin>.......... <preprocess end>

<iteration begin>

res=2.4e+001 .... 2.7e-005 1.4e-008
<iteration end>
STATUS OPTIMAL
VALUE OF OBJECTIVE -10.5
ITERATION COUNT 6
FUNC EVAL COUNT 9
FACTORIZATION COUNT 7
RESIDUAL 1.354127444e-008
ELAPSED TIME (sec.) 0.01
SOLUTION FILE exl.sol
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<reading MPS file: exl.mps >
PROBLEM NAME (TITLE) EXAMPLE1
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE F
RHS B

MPS MPS NAME

(EXAMPLE1) ROWS (4) COLUMNS
(3) (11) (F)

(B)
NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER

NUOPT NUOPT
3.5
5.3.2 nuopt
nuopt (.so0l)
( )
.sol )

MPS

MPS

exl exl.sol

exl.mps exl.sol . .sol

exl.4.mps exl.4.s0l .sol

/nuopt/samples/ex1l.mps exl.sol

( .s0l) MPS

SIMPLE
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- 2SIMPLE
3
nuopt MPS
MPS FILE NAME exl.mps
PROBLEM NAME (TITLE) EXAMPLE1
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE F
RHS B
BOUNDS, RANGES MPS BOUNDS RANGES
BOUNDS BND1 FR(2)
RANGE RNG1
BOUNDS ( ) BOUNDS
P(21) /FX(3) # 21 / 3
UP(131) /FX(16) /FR(14) # 131/ 16 / 14

P(65)/L0O(64) /FX(18) /FR(1) #

65 / 64 / 18 / 1

NONZEROS IN HESSIAN INIT VALUE GIVEN COLUMNS

NONZEROS_IN HESSIAN
INIT VALUE GIVEN COLUMNS

COLUMNS
MARKER )

MARKER (-5.6.5COLUMNS
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COLUMNS 2 INT(2)
NUOPT

NUMBER OF VARIABLES 3
NUMBER_OF_FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD HIGHER ORDER
STATUS OPTIMAL
VALUE_OF_OBJECTIVE -10.5
ITERATION COUNT 6
FUNC_EVAL_ COUNT 9
FACTORIZATION_COUNT 7
RESIDUAL 1.354127444e-008
ELAPSED_TIME(SGC.) 0.01
%% VARIABLES

NAME VALUE STATUS [ BOUND TYPE ]
vE 1 x1 2.499999998 FREE [ 0 <= x1 ]
VE 2 x2 1.499999999 FREE | 0 <= x2 ]
V# 3 x3 1.223480816e-009 LOWER | 0 <= %3
%% FUNCTIONS

NAME VALUE STATUS [ CONSTRAINT/OBJECTIVE TYPE ]
F# 1 £ -10.5 FREE [ OBJECTIVE (MINIMIZE)
F$ 2 gl 3.999999999 UPPER | gl <= 4 ]
F# 3 g2 4.999999998 UPPER | g2 <= 5 ]
F$ 4 g3 6.499999998 FREE | g3 <= 7 ]

MPS ROWS COLUMNS

3.2




5.4 nuopt

MPS

nuopt .prm’>

nuopt.prm

NUOPT

nuopt

nuopt
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begin
maximize *
method: simplex * ( )
mpsfile: path = /local/lib/netlib/data
*  MPS
end
nuopt

NUOPT 6.0.0, Copyright
<reading parameter file:
begin
maximize

method:simplex

(C)

1991-2003 Mathematical Systems Inc.

nuopt.prm >

mpsfile:path=/local/lib/netlib/data

end

54

53

54
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5.4_1 nuopt
MPS
(Simplex Method)
(Active Set Method)
(Trust Region Method)
(Higher Order Method)
(Line Search Method)
>0
<0
maximize ( )
minimize ( )
(nuopt.prm)
begin
method:tipm *
end
method 4.2
5.4.2 nuopt /

nuopt.prm
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maximize

begin
maximize *

end

5.4.3 / /BOUNDS /RANGE

MPS

.

* (RHS )
¢ BOUNDS

¢ RANGE

(nuopt.prm)

mpsfile

begin
mpsfile: objective = COST
mpsfile: rhs = RHS3

mpsfile: bound = BOUNDS
mpsfile: range = RNG1

end

4 _4AMPS
5.4.4
MPS

MPS

exl exl.sol

ex]l.mps exl.sol . .sol

exl.4.mps exl.4.s0l . .sol
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nuopt.prm

begin
output: name = myout *
end ( myout.sol
5.4.5 nuopt
NUOPT (mode=normal) nuopt.prm
output: mode = silent
NUOPT MPS

MPS



5.5 NUOPT

Ver.6 (basis )
nuopt
-baseout basis

-basein basis

basis basis

1 basis

prob.mps prob.bas

231

prompt% nuopt -baseout prob.bas prob.mps

nuopt -baseout

2  basis
prob.bas basis prob2.mps

basis (LP QP

prompt% nuopt -basein prob.bas prob2.mps

3 Dbasis

prob.bas prob2.mps
prob2.bas

prompt% nuopt -basein prob.bas -baseout prob2.bas prob2.mps

prob.bas prob2.mps
prob.bas
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prompt% nuopt -basein prob.bas -baseout prob.bas prob2.mps

basis 2 5
basis
BASE_USAGE_STATUS Cl6R2L12U1A103
basis
C,R,L,U,A

C:

R:

L:

U:

A:

*NA* (N/M)

basis



5.6 MPS
MPS
/
f(x)
MPS

g;(x)

f(x)=cx +C,%, +L +c X, +%xtHox

0, (X) =a, % +a;,%, +A +a,X, +%xtHix

MPS

/
f(x)
¢, <gi(x)<¢c,, i=LA.,m
b, <x;<b,, j=LA,n
x.=x"  j=1A,n

Hessian

55

55

233
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2
4x, — X3 + X,

X, + X,

X, 42X, = X5 + X X,
X, + Xg

X =3

4>x,21
X3, X, 20

0 0
X, =4, X, =2

X, , X, =0
9
MPS sample.mps

NAME SAMPLE

ROWS

E R1

L R2

G R3

N C

COLUMNS
X1 R1 1. R2 1.
X1 C 4.
X2 R2 2. R3 1.
X3 R2 -1. R3 1.
X3 C -1.
X4 R1 1.

RHS
B R1 4. R2 10.
B R3 2.

BOUNDS

LO BND1 X1 3.

LO BND1 X2 1.

UP BND1 X2 4.

HESSIAN
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X2
R2
X1
INITIAL
X1
X2
ENDATA

X2 2.

X2 1.

5.6.1

[£2] [£6]

ROWS
E Rl
L R2
G R3
N C
COLUMNS
X1
X1
X1
£1]  [f£2]

(5 12)

R1 1.

R1 1.
[£3]
(15 22)

R2

R2

"Xl A\

Xl"
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1 2 3
2 5 12
3 15 22
4 25 36
5 40 47
6 50 61
22 MPS
5.6.2
MPS
1 NAME
2 ROWS
3 COLUMNS
4 RHS
5 RANGES
6 BOUNDS
7 HESSIAN
8 INITIAL
9 ENDATA
sample.mps NAME ROWS

name rows ( Name
Rows )
sample.mps ROWS
ROWS
R1
L R2
G R3

=z
Q
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RANGES BOUNDS

HESSIAN INITIAL (sample.mps RANGES
)
5.6.3 NAME
NAME SAMPLE
( )
SAMPLE
5.6.4 ROWS
ROWS
R1
L R2
G R3
N C
( )
¢ ) 1 2

MPS

IN

\

Z | | (H

23
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4_4MPS
R1 R2 R3
C
5.6.5 COLUMNS
COLUMNS
X1 R1 1. R2 1.
X1 C 4.
X2 R2 2. R3 1.
X3 R2 -1. R3 1.
X3 c -1.
X4 R1 1.
( / )
( / )
¢ )
2
3 5
4 6
(
) 3 4) 5 6

X1 X2 X3 X4 x1 (X1)

R1,R2
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COLUMNS
X1 R1 1. R2 1.
X2 R2 2. R3 1.
X1 C 4.

COLUMNS 6

COLUMNS
X1 R1 1.
X1 R2 1.
X1 C 4.
X2 R2 2.
X2 R3 1.
X3 R2 -1.
X3 R3 1.
X3 C -1.
X4 R1 1.

MARKER
COLUMNS MARKER
3 'MARKER' MARKER
5 'INTORG' MARKER '"INTEND' MARKER

COLUMNS
X1 R1 1. R2 1.
X1 C 4.
MARKO0000 'MARKER' 'INTORG'
X2 R2 2. R3 1.
X3 R2 -1. R3 1.
X3 C -1.




240

MARKO0001 'MARKER' 'INTEND'
X4 R1 1.
X2,X3 MARKER
2 MARKER NUOPT MPS
COLUMNS
X1 R1 1 R2
X1 C 4.
MARK0000 'MARKER' 'INTORG'
X2 R2 2. R3
MARKO0001 'MARKER' 'INTEND'
MARK0000 'MARKER' 'INTORG'
X3 R2 -1. R3
X3 C -1.
MARK0001 'MARKER' 'INTEND'
X4 R1 1.
'INTORG' 'INTEND'
'"INTORG' '"INTEND'
'MARKER' 'INTORG' 'INTEND'
5.6.6 RHS
RHS
B R1 R2 10.
B R3

() COLUMNS

) COLUMNS




2
3 5
4 6
RHS
? RHS
RHS
B
4 _.4MPS
6 COLUMNS
5.6.7 RANGES
X1+X4 =4 (Rl)
X+ 2X,=Xg + X, X, <10 (r2)
X, + X >2 (R3)
RANGES
1< X X, <4
6<

X, +2%X, =X, + XX, <10
2< X, + X, <6

sample.mps RHS
RANGES

ROWS

BOUNDS

241
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RANGES
RNG R1
RNG R3

RANGE

( RANGE

RANGE

COLUMNS

COLUMNS

2
3 5
4 6

RANGE

RANGE

24 r

2 (R2)

10

6(=2+4)
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4 1
RANGE RNG
RANGE RANGE
5.6.8 BOUNDS
BOUNDS
LO BND1 X1 3.
LO BND1 X2 1.
UP BND1 X2 4.
BOUND
(
1
2
3
4
BOUND (
2 BOUND
4_AMPS
BOUND
LO b < x(< )
UP (0)x<b
FX Xx=b
FR —00< X< 00
MI —0<X(<0)
PL (0<)x <0

25 BOUNDS
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25 X b
FX|( ) MI( ) PL( )
BOUNDS
LO UP MI PL
LO UP
MI
UP ( —© UP
(L0)
MI 0
LO MI
<<MPS FILE 23>> Same bound spec. on column:
appeared more than once.
<<MPS FILE 24>> Column has bound specification FX and other.
<<MPS FILE 25>> Column has bound specification FR and other.
<<MPS FILE 26>> Column has bound specification LO and MI.
<<MPS FILE 27>> Column has bound specification UP and PL.
3 x1(X1) x3(X3) x4 (X4)
BOUNDS
x2 (X2) 1 4
BOUNDS COLUMNS
NUOPT
MPS

<<MPS FILE 18>>

<<MPS FILE 19>> column (s)

56

5.6_.9 HESSIAN

56 BOUNDS

Bound spec. on column :

should appear earlier.

appeared disorderly in BOUNDS section.
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HESSIAN
X2 X2
R2
X1 X2
57
2 H ( )
1
= x"Hx
2
HESSIAN H
H ( / H
2 /
3 2
a4 H
HESSIAN
. (H
. (H
1 2
H
(C)
2 (R2)

o7 MPS
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HESSIAN
C
X2 X2
R2
X1 X2

R2

R2

X2 X1

R2

X2 X1

X1 X2

H, H, 3(=1+2)

5.6.10 INITIAL

INITIAL
X1
X2
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5.6.11 ENDATA

%3 (X3)

x4 (X4)

247

ENDATA

58

MPS
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5.7 MPS
mpsout MPS
ufun () solve ()
mpsout (); // MPS
ufun ()
.mps MPS
MPS .mps
mpsout ("filename"); // filename.mps MPS
mpsout () solve() Objective
MPS

//

Objective f (type=minimize);

Objective g (type=maximize) ;

mpsout (£, "fobij"); // f MPS (fobj .mps)

mpsout (g, "gobj"); // g MPS (gobj .mps)

5.7.1MPS

MPS

MPS
F1,F2...

MPS

X1,X2,...

SIMPLE
MPS
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VARIABLE NAME (MPSFILE - original)

X1 - wvar([l]

X2 -  wvar([2]

FUNCTION NAME TABLE (MPSFILE - original)

Fl -  obj
E2 - NONAME

IntegerVariable MPS
type = partial until (until)
= semicont 0 1
(SIMPLE
pow (x, 2)
)
/
( )
9999999
Objective
Objective N ( ) MPS
MPS NUOPT
MPS
N mpsout 5.2

solve()
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Objective NUOPT
N NUOPT
SIMPLE

5.7.2MPS

mpsout

<<MPSOUT 1>> Memory error.

<<MPSOUT 2>> too many variables (functions) to produce mps output

( ) 9999999

<<MPSOUT 3>> semi- or partially- continuous variables appeared

type=partial, semicont ( IntegerVariable )

<<MPSOUT 4>> has infeasible bound.
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A_.1 SIMPLE
SIMPLE UNIX Windows
<<SIMPLE 1>> Infeasible bound for variable XX XX
<<SIMPLE 1>> XX
<<SIMPLE 2>> MINIMIZE/MAXIMIZE
<<SIMPLE 3>> Infeasible bound for constraint XX XX
<<SIMPLE 3>> XX
<<SIMPLE 4>> Warning: Length of a subscript exceeds 30. 30
<<SIMPLE 4>> 30
(30 )
<<SIMPLE 5>> Subscript has the wrong dimension.
<<SIMPLE 5>> (
(index="7?) (1,71
)
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6 <<SIMPLE 6>> Illegal characters ("[", "I", " " and so (r", "1", " "
on)included in subscript.
<<SIMPLE 6>> (e, "1, " " )
10 <<SIMPLE 10>> Subscript expected on rhs assignment.
<<SIMPLE 10>> XX YY ( ) [l
77
11 <<SIMPLE 11>> Data file: Value expected on rhs of assignment.
<<SIMPLE 11>> XX YY
77 WW
12 <<SIMPLE 12>> <<SIMPLE 17>>Internal Error! SIMPLE
<<SIMPLE 12>> <<SIMPLE 17>> ! (nuopt-supportlmsi.co.jp )
19 <<SIMPLE 19>> Warning: No auto-assignment performed for
constant set. ) ( Set
<<SIMPLE 19>> superSet
)
20 <<SIMPLE 20>> Data file: Can't match the pattern "from... to". from/to oL
<<SIMPLE 20>> "from ... to" from/to
22 <<SIMPLE 22>> Data file: Number of values not matched with
the index dimension of set. "L Element
<<SIMPLE 22>> index
23 <<SIMPLE 23>> Expand from-to: "..." or ".." appeared at the from/to

head or the tail of the stream.

""'"/"""
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<<SIMPLE

23>> L LU

24

<<SIMPLE
<<SIMPLE

24>> Attempt to find the maximum of an empty set.

24>>

26

<<SIMPLE
interval

<<SIMPLE

26>> Only one-dimension data can be specified as
number.

26>> interval

Interval

dim=1

30

<<SIMPLE

30>> Interval data not matched with the format: lower

bound, upper bound.

<<SIMPLE

30>> Interval " , "

Interval

33

<<SIMPLE

Interval.

<<SIMPLE

33>> A call has been made to an invalid function on

33>> Interval ( )

Interval

34

<<SIMPLE
interval

<<SIMPLE

34>> Warning: No auto-assignment performed for
set.

34>> : Interval

Interval

36

<<SIMPLE
<<SIMPLE

36>> Sequence 1is empty.

36>> Sequence

Sequence

37

<<SIMPLE

Sequence.

<<SIMPLE

37>> Only one-dimension data can be specified as

37>> Sequence

Sequence

dim=1

39

<<SIMPLE

39>> Sequence data not matched with the format:

Sequence
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"first .. last, step". (default=1)
<<SIMPLE 39>> Sequence " .. ' "
40 <<SIMPLE 40>> Sequence: Illegal operation. Sequence
<<SIMPLE 40>> Sequence
41 <<SIMPLE 41>> Sequence
46 <<SIMPLE 46>> Attempt to find the maximum of an empty sequence.
<<SIMPLE 46>> Sequence
47 <<SIMPLE 47>> Warning: No auto-assignment performed for
sequence. Sequence ( )
<<SIMPLE 47>> : Sequence
49 <<SIMPLE 49>> A call has been made to an invalid function.
<<SIMPLE 49>>
53 <<SIMPLE 53>> Operation between elements of different Element
dimension.
<<SIMPLE 53>>
58 <<SIMPLE 58>> Set difference: sl-s2: sl doesn't include s2. (sl-s82) s2 sl
<<SIMPLE 58>> : sl-s2 s2 sl
59 <<SIMPLE 59>> Fiexed value ( ... ) out of defined range ( ...). | Element
<<SIMPLE 59>> (o..) («..)
60 <<SIMPLE 60>> Illegal characters included in subscript.

<<SIMPLE 60>>
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62 <<SIMPLE 62>> Comparison between elements of different Element
dimemsion.
<<SIMPLE 62>>
64 <<SIMPLE 64>> Constraint: subscript not matched.
<<SIMPLE 64>> (Constraint) :
67 <<SIMPLE 67>> Index error in reference of XX. XX
<<SIMPLE 67>> XX
XX
XX XX
XX
70 <<SIMPLE 70>> Unmatched or ambiguous element (s). (
<<SIMPLE 70>> )
74 <<SIMPLE 74>> Improper use of a dependent subscript.
<<SIMPLE 74>>
Element Jj(set=S[i]);
Element i
)
75 <<SIMPLE 75>> Index dimension error in assignment to object XX

XX,

<<SIMPLE 75>>

(

scalar but with index.

XX
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76 <<SIMPLE 76>> Index dimension error in assignment to XX
object XX, Defined on index set N but try to assign a value
with index of dimension M.
<<SIMPLE 76>> XX | : N)
M
XX . (Element
-)
77 <<SIMPLE 77>> Index dimension error in assignment to XX N
object XX, Defined on index set with N but try to assign a
scalar value.
<<SIMPLE 77>> XX | : N )
78 <<SIMPLE 78>> No element exists in [...] function. " Element
<<SIMPLE 78>> "[...]"
81 <<SIMPLE 81>> Subscript mismatch.
<<SIMPLE 81>>
82 <<SIMPLE 82>> Subscript ... out of range.
<<SIMPLE 82>> index="?
91 <<SIMPLE 91>> Operation between set of different dimension. (dim)
<<SIMPLE 91>>
92 <<SIMPLE 92>> Warning: No auto-assignment performed for

<<SIMPLE 92>>
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97 <<SIMPLE 97>> Warning: No auto-assignment performed for sets
made by setof. setOf )
<<SIMPLE 97>> : "setof"
98 <<SIMPLE 98>> from ... to has been defined before data file
reading.
<<SIMPLE 98>> "from ... to"
102 <<SIMPLE 102>> Set assignment: dimension of lhs. and rhs.
conflicts.
<<SIMPLE 102>>
103 <<SIMPLE 103>> Dimension not matched when using superSet.
<<SIMPLE 103>> "superSet"
( Set T(dim=2); Set S(dim=1, superSet=T);
104 <<SIMPLE 104>> ... (1) can not be used as a superset of ... (2) | " ()" " (2)"
<<SIMPLE 104>> ... (1) ... (2) superSet
105 <<SIMPLE 105>> Argument error: ... (l) of ... (2)
<<SIMPLE 105>> ... (1) ... (2)
106 <<SIMPLE 106>> Argument arcs must be a 2-dimensional set. arcs dim=2

<<SIMPLE 106>> "arcs" 2
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107 <<SIMPLE 107>> Argument nodes must be a l-dimensional set. nodes dim=1
<<SIMPLE 107>> "nodes" 1
108 <<SIMPLE 108>> ERROR in check(): condition 1is not check ()
satisfied.
<<SIMPLE 108>> check ()
110 <<SIMPLE 110>> Argument: invalid use of index. index
<<SIMPLE 110>> "index="
111 <<SIMPLE 111>> Assignment: rhs includes free subscript. (Element)
<<SIMPLE 111>>
113 <<SIMPLE 113>> Invalid assignment.
<<SIMPLE 113>>
114 <<SIMPLE 114>> Argument: Invalid use of set. set
<<SIMPLE 114>> "set="
116,117 <<SIMPLE 116>>,<<SIMPLE 117>>
"set=""
118 <<SIMPLE 118>> Set (
)
119 <<SIMPLE 119>> Assignment: "[" or "]" occured both in lhs and
rhs of = when assigning a set by a string.
<<SIMPLE 119>> [ ] = (
L "y " "
Set S; S[1]="[1] a1l
2 1] 3"; )
120 <<SIMPLE 120>> Operators "+=", "-=",6 " =" "/="_ "44" gnd "--" += -= /= ++ —-=
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are not allowed here.

<<SIMPLE 120>> M=, M=t Mk o g
121 <<SIMPLE 121>> Invalid constraint specification: ( parameter | SIMPLE ( <=
<= expr => parameter is not allowed ). >= >= <= )
<<SIMPLE 121>> ( "parameter <= expr =>
parameter" )
122 <<SIMPLE 122>> Data file: = expected. =
<<SIMPLE 122>> ..o (1) XX
- (2) n=" ( alll = 3; al2]= 5;
a= [1] 3 [2] 5;
[]
)
123 <<SIMPLE 123>> Data file: Syntax error. (
<<SIMPLE 123>> ... (1) XX "
- (2) )
125 <<SIMPLE 125>> Remove/Restore Constraint: Constraint number /
out of range.
<<SIMPLE 125>> Remove/Restore
127 <<SIMPLE 127>> String uncompleted ( missing a " mark ) "

<<SIMPLE 127>> String (" )
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128 <<SIMPLE 128>> String is empty.
<<SIMPLE 128>>

129 <<SIMPLE 129>> String contains space(s) .
<<SIMPLE 129>>

130 <<SIMPLE 130>> Invalid cast from character to int. int
<<SIMPLE 130>>

131 <<SIMPLE 131>> Invalid cast from character to double. double
<<SIMPLE 131>> double

135 <<SIMPLE 135>> Syntax error occured within [...] function. "r "
<<SIMPLE 135>> [...]

136 <<SIMPLE 136>> Syntax error occured within <...> function. "o>n
<<SIMPLE 136>> <oo>

140 <<SIMPLE 140>> Fixed value out of range for variable.
<<SIMPLE 140>> Variable

142 <<SIMPLE 142>> Constraint object required in function call.
<<SIMPLE 142>> deleteCo () restoreCol()

Constraint
( deleteCo()/restoreCo ()
Constraint
deleteCo(x[1]+y[1]>=6)
)

148 <<SIMPLE 148>> Argument: invalid use of superSet. superSet
<<SIMPLE 148>> "superSet="

150 <<SIMPLE 150>> Set Assignment: lhs of assignment must be an
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set instance.

<<SIMPLE 150>>

ST = "1 2 3"—
)
151 <<SIMPLE 151>> Set Auto-assignment failed. (
<<SIMPLE 151>>
)
160 <<SIMPLE 160>> Empty data can't be casted to double.
<<SIMPLE 160>> double double
162 <<SIMPLE 162>> Invalid assignment to current init or dual y[i].val
member. x.init z.dual
<<SIMPLE 162>> (.val) (.init) (.dual) ( Parameter
( ) . )
163 <<SIMPLE 163>> No current value for empty constraint.
<<SIMPLE 163>> (.val)
164 <<SIMPLE 164>> No init wvalue for empty constraint.
<<SIMPLE 164>> 0
165 <<SIMPLE 165>> Dual value of constraint XX is assumed zero Constraint
Constraint is empty or model is not solved.
<<SIMPLE 165>> XX 0
167 <<SIMPLE 167>> Leftmost part of Constraint XX is used for XX
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output. Contains more than two constraints. co x[i]<=y[i]<=z[1]
<<SIMPLE 167>> XX
8.3
168 <<SIMPLE 168>> Objective can only be assigned for once.
<<SIMPLE 168>> (Objective) (Objective 1
169 <<SIMPLE 169>> Argument: type Error! type
<<SIMPLE 169>> "type="
171 <<SIMPLE 171>> Invalid assignment to Objective:
<<SIMPLE 171>> (Objective)
"Objective = Expression"
172 <<SIMPLE 172>> Objective has not been assigned. (solve () ) (
<<SIMPLE 172>> (Objective) )
173 <<SIMPLE 173>> dual member only exists in Constraints and dual
Variables.
<<SIMPLE 173>>
174 <<SIMPLE 174>> Set data <can not Dbe transformed to val Parameter
Parameterby .val (
<<SIMPLE 174>> (.val) (Parameter) Parameter
)
177 <<SIMPLE 177>> No lower bound for empty constraint.
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<<SIMPLE 177>>

181 <<SIMPLE 181>> Argument: from is required in defining a Sequence from
Sequence.
<<SIMPLE 181>> Sequence "from="

182 <<SIMPLE 182>> Argument: to is required indefining a Sequence. Sequence to
<<SIMPLE 182>> Sequence "to="

183 <<SIMPLE 183>> Argument: Either left or oleft is required in Interval left
defining an Interval. oleft
<<SIMPLE 183>> Interval "left=" "oleft="

184 <<SIMPLE 184>> Argument: Either right or oright is required Interval right
in defining an Interval. oright
<<SIMPLE 184>> Interval "right=" "oright="

185 <<SIMPLE 185>> Argument: name is ignored in  the Interval Sequence
Interval/Sequence definition. name (
<<SIMPLE 185>> Interval/Sequence "name=" )

186 <<SIMPLE 186>> Argument: index is ignored in the Interval Sequence
Interval/Sequence definition. index (

<<SIMPLE 186>> Interval/Sequence "index="

)
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187 <<SIMPLE 187>>  Argument: dim is ignored in the Interval Sequence
Interval/Sequence definition. dim (
<<SIMPLE 187>> Interval/Sequence "dim=" )
188 <<SIMPLE 188>> Argument: left, right, oleft, oright are Sequence left
ignored in
<<SIMPLE 188>> Sequence "left=, right=,
oleft=, oright="
189 <<SIMPLE 189>> Argument: from, to are ignored in the Interval Interval from
definition. to
<<SIMPLE 189>> Interval "from=, to="
190 <<SIMPLE 190>> Interval has no val member. Interval val
<<SIMPLE 190>> Interval ".val” ( Interval val
)
191 <<SIMPLE 191>> No assignment is allowed to Sets having
<<SIMPLE 191>> superSet (
( )
6.1.8
192 <<SIMPLE 192>> Fatal Error in solve () before solution process | NUOPT
<<SIMPLE 192>> NUOPT (
193,194 <<SIMPLE 193>>, <<SIMPLE 194>> NUOPT 193:
Error in solve (), Fatal Error in solve () 194:
NUOPT : XX NUOPT XX
195 <<SIMPLE 195>> Index with SuperSet error. Superset




265

<<SIMPLE 195>> Index SuperSet

196 <<SIMPLE 196>>Warning: Objective function is constant.
<<SIMPLE 196>>
197 <<SIMPLE 197>> Set of fixed element can not be a superset. superSet
<<SIMPLE 197>> superSet
198 <<SIMPLE 198>>Wrong argument for slice function. Slice slice
<<SIMPLE 198>> slice
199 <<SIMPLE 199>> Character-value (.. ) appeared in
constraint/objective definition. Parameter
<<SIMPLE 199>> (..)
200 <<SIMPLE 200>> : simple fprintf () Set simple printf Set
202 <<SIMPLE 202>> {...} appears invalid position.
<<SIMPLE 202>> {...}
203 <<SIMPLE 203>>Insufficient # of Data after {...}..{...} LY
expected
<<SIMPLE 203>> {...}..{...} XX
YY
204 <<SIMPLE 204>>Try to unlock Set with noname.
<<SIMPLE 204>> unlock () unlock ()
205 <<SIMPLE 205>>Warning: Any Set without name is already locked.
<<SIMPLE 205>> : lock () lock () lock ()
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lock () lock ()
206 <<SIMPLE 206>> Locked Set XX cannot be assigned. XX lock ()
<<SIMPLE 206>> lock() XX
207 <<SIMPLE 207>> Auto-assignment mechanism try to add some XX lock ()
element[s] to locked Set XX. In setting object YY.
<<SIMPLE 207>> YY lock YY
XX
208 <<SIMPLE 208>> Note: Skip auto-assignment to locked base Set XX lock ()
in assignment to XX
<<SIMPLE 208>> XX (lock )
209 <<SIMPLE 209>> Note: Skip assignment to locked superSet XX XX lock ()
<<SIMPLE 209>> XX superSet (lock )
211 <<SIMPLE 211>> User Termination(at Data Input)
<<SIMPLE 211>> ( )
212 <<SIMPLE 212>> User Termination (at Model Expansion)
<<SIMPLE 212>> ( )
213 <<SIMPLE 213>> Warning from solve () :XX NUOPT XX
<<SIMPLE 213>> NUOPT : XX
214 <<SIMPLE 214>> Warning constraint# XX reduce to YY (always XX YY

satisfied)

<<SIMPLE 214>>

XX YY ( ) .
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215

<<SIMPLE 215>> constraint# XX reduce to YY (never satisfied)

<<SIMPLE 215>> XX YY ( )

XX YY
216

216

<<SIMPLE 216>> Trivial and Infeasible constraint appeared.

<<SIMPLE 216>> Infeasible

XX

215

YY

217

<<SIMPLE 217>> Internal Error XX
<<SIMPLE 217>> XX

XX

(nuopt-supportlmsi.co.jp

218

<<SIMPLE 218>> Error in CSV file XX. The header column have
N fields but line M has P fields.
<<SIMPLE 218>> = CSV XX N

M P

CSv

Csv

XX

219

<<SIMPLE 219>> Error in CSV file XX Only the header row and
no data row exist.

<<SIMPLE 219>>CSV XX

Csv

220

<<SIMPLE 220>> Error in CSV file XX No data row exist.
<<SIMPLE 220>> CSV XX

Csv

221

<<SIMPLE 221>> Error in CSV file XX Doublicate name YY ( field
# N, and M ) in header row.
<<SIMPLE 221>> CSV XX YY

( N M )

Csv

222

<<SIMPLE 222>> Error in CSV file XX. Invalid field string XX

Csv
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at line# N

<<SIMPLE 222>> CSV XX
XX N

223 <<SIMPLE 223>> Error in CSV file XX. Empty field at line# N, Csv
field# M.
<<SIMPLE 223>> CSV XX N P M

224 <<SIMPLE 224>> In reading scalar YY from CSV file XX, found Csv
too many N lines or scalar.
<<SIMPLE 224>> CSV XX YY

’ (N)

225 <<SIMPLE 225>> Try to read data YY (with N index), from Csv
CSV file XX but it has too few ( M ) preceding column(s).
<<SIMPLE 225>> YY ( N) Csv XX

(N)

226 <<SIMPLE 226>> Try to read data YY (with N index, [l or 2]D Csv
format) and ZZ (with M index, [l or 2] D format ) from the 1D 2D
same CSV file XX (This file looks ambiguous )
<<SIMPLE 226>> YY ( N, [1 or 2]D ) ZZ (

M, [1 or 2]D ) CSV file XX
( ) .

227 <<SIMPLE 227>> Multiple data entry XX found in data YY [and | XX YY

271 . 27

<<SIMPLE 227>> XX YY 77
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231
228 <<SIMPLE 228>> Field# NN of the first row (index) is empty. | XX 2D
In reading data XX (with YY index, 2D format) from CSV file
77 . NN
<<SIMPLE 228>> XX YY CSV file
77 NN
229 <<SIMPLE 229>> Error from asDouble(): this object is not asDouble ()
scalar. doubl
<<SIMPLE 229>> asDouble ()
230 <<SIMPLE 230>> Error in datafile FF at line NN In the RHS of XX
xx, dimension of element [YY] should be same as others. YY
<<SIMPLE 230>> FF NN a = [1] 3.0 [2 3] 4.0 [5] 5.0 ;
XX YY
231 <<SIMPLE 231>> Multiple data definition found. This may cause
severe performance deterioration. options.multDataPolicy 0
<<SIMPLE 231>>
232 <<SIMPLE 232>> Proxy object is used before set Parameter,Variable

Can be used only after declaration.

<<SIMPLE 232>>
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233 <<SIMPLE 233>> Floating point arithmetic error.
<<SIMPLE 233>>
234 <<SIMPLE 234>> is not in the domain of DiscreteVariable. | DiscreteVariable domain
The domain:
{DiscretevVariable domain x domain a,b,c
<<SIMPLE 234>> DiscreteVariable Boolean(x == “d”) ..
DiscreteVariable domain
235 <<SIMPLE 235>> DiscreteVariable ‘s domain is invalid | DiscreteVariable domain
( should contain only positive integer or string).
domain:{ DiscreteVariable domain
<<SIMPLE235>> DiscreteVariable domain
domain
{ DiscreteVariable domain
236 <<SIMPLE 236>> DiscreteVariable ‘s domain has no
element
<<SIMPLE 236>> DiscreteVariable domain
237 <<SIMPLE 237>> = is inappropriately used. Xty z;
to define equality constraint, use == instead of = =
<<SIMPLE 237>> = ==
= ) ==
238 <<SIMPLE 238>> = is inappropriately used in definition of Set
<<SIMPLE 238>> =
239 <<SIMPLE 239>> DiscreteVariable has no doomain.
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<<SIMPLE 239>> DiscreteVariable

domain

240 <<SIMPLE 240>> DiscreteVariable ‘s domain should not be
indexed.
<<SIMPLE 240>> DiscreteVariable domain

241 <<SIMPLE 241>>Table/Parameter Table 4
DiscreteVariable

242 <<SIMPLE 242>> ResourceRequire “* 7z duration

243 <<SIMPLE 243>> " " rcpsp cpsp alldiff, valgroup

244 <<SIMPLE 244>> rcpsp ResourceRequire

245 <<SIMPLE 245>> rcpsp ResourceCapacity

246 <<SIMPLE 246>> ResourceCapacity ““timeStep"”

247 <<SIMPLE 247>> ResourceRequire " "
ResourceCapacity

248 <<SIMPLE 248>> rcpsp Activity
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249 <<SIMPLE 249>> < i

250 <<SIMPLE 250>> Boolean " "

251 <<SIMPLE 251>> rcpsp Boolean

252 <<SIMPLE 252>> Boolean startTime, endtime,
processTime Activity

253 <<SIMPLE 253>> Activity

255 <<SIMPLE 255>> Activity

.startTime, endTime, processTime

258 <<SIMPLE 258>> ResourceRequire " ”
Activity

259 <<SIMPLE 259>> sourceActivity Activity

260 <<SIMPLE 260>> sinkActivity  Activity

261 <<SIMPLE 261>> Activity “ " index mode ”
index

262 <<SIMPLE 262>> Activity " " mode
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263 <<SIMPLE 263>> Activity ™ ” duedate ™ ” index
264 <<SIMPLE 264>> 2 Activity index
265 <<SIMPLE 265>>

hard
266 <<SIMPLE 266>>

hard

267 <<SIMPLE 267>>
268 <<SIMPLE 268>> index index
269 <<SIMPLE 269>>
270 <<SIMPLE 270>> index index
271 <<SIMPLE 271>>
272 <<SIMPLE 272>> 1
273 <<SIMPLE 273>> ResourceCapacity " " resource
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274 <<SIMPLE 274>> ResourceCapacity " " timeStep
275 <<SIMPLE 275>> ResourceCapacity “ ” index weight
A ” index
276 <<SIMPLE 276>> ResourceRequire “ ” mode
277 <<SIMPLE 277>> ResourceRequire " " resource
278 <<SIMPLE 278>> ResourceRequire " " duration
279 <<SIMPLE 279>> ResourceRequire “ i duration
280 <<SIMPLE 280>> ResourceRequire
281 <<SIMPLE 281>> " " ResourceRequire
282 <<SIMPLE 282>> " " ResourceRequire
283 <<SIMPLE 283>> " "
ResourceCapacity
284 <<SIMPLE 284>> rcpsp hard

(
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285 <<SIMPLE 285>>
286 <<SIMPLE 286>>
( hard
288 <<SIMPLE 288>> )
289 <<SIMPLE 289>> ) hard
290 <<SIMPLE 290>>
291 <<SIMPLE 291>>
(-1 hard

292 <<SIMPLE 292>>

hard
293 <<SIMPLE 293>> 2 Activity

Boolean
294 <<SIMPLE 294>>
295 <<SIMPLE 295>>
296 <<SIMPLE 296>> Boolean Activity




276

297 <<SIMPLE 297>> Gantt dump w "
298 <<SIMPLE 298>> rcpsp (Activity, ResourceRequire,
ResourceCapacity)
299 <<SIMPLE 299>> ResourceCapacity "
" ResourceRequire
300 <<SIMPLE 300>> ResourceRequire " " ¥"timeStep¥"
1
301 <<SIMPLE 301>> ResourceRequire " " "timeStep"
302 <<SIMPLE 302>> ResourceRequire " " "timeStep"
0
303 <<SIMPLE 303>> ResourceRequire " " "timeStep"
1
304 <<SIMPLE 304>> ResourceCapacity " "
305 <<SIMPLE 305>> ResourceCapacity " "
306 <<SIMPLE 306>> ResourceRequire " "
307 <<SIMPLE 307>> : " "
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308 <<SIMPLE 308>> ( )
310 <<SIMPLE 310>> rcpsp

311 <<SIMPLE 311>> rcpsp Objective type=maximize

312 <<SIMPLE 312>> : rcpps

313 <<SIMPLE 313>> Activity " " mode

314 <<SIMPLE 314>>

315 <<SIMPLE 315>> tardiness Activity

316 <<SIMPLE 316>> ResourceRequire " " default

317 <<SIMPLE 317>> completionTime, tardiness Objective rcpsp
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A_2 NUOPT /

NUOPT /

¢ NUOPT

<<NUOPT >>

<<PARAMETER >>

¢ MPS

<<MPS FILE >>

WindowsGUI

SIMPLE

ex2 .smp 5

<<SIMPLE 193>> NUOPT

<<NUOPT 10>> IPM iteration limit exceeded..

SIMPLE

SIMPLE

NUOPT




279

A_2.1 NUOPT /

<<NUOPT 1>> memory error in preprocessing. [

<<NUOPT 2>> infeasible (linear constraints and infeasible

variable bounds) . [ ]

<<NUOPT 3>> no variables in this model. ( ) [ ]

<<NUOPT 5>> infeasible integer variable bounds. infeasible

) [ ]

<<NUOPT 6>> unbounded (linear constraints and

variable bounds) . [ ]

<<NUOPT 7>> internal error. [ ]

(nuopt-supportl@msi.co.jp ) ]

<<NUOPT 8>> memory error in optimization phase. [

<<NUOPT 9>> step reduction limit exceeded. step reduction

(

infeasible
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10 <<NUOPT 10>> IPM iteration limit exceeded. (
150 criteria: maxitn =300
) I ]
11 <<NUOPT 11>> infeasible. [ ]
13 <<NUOPT 13>> unbounded. [ ]
14 <<NUOPT 14>> integrality is violated.
[ ]
15 <<NUOPT 15>> simplex misapplied to NLP. [ ]
16 <<NUOPT 16>> Infeasible MIP. (LP/QP
) ]
17 <<NUOPT 17>> B & B node limit reached (feasible) .
(branch:maxnod ) [ ]
18 <<NUOPT 18>> MIP iteration failed (feasible)
[
]
19 <<NUOPT 19>>B & Bnode 1limit reached (infeasible) 17 LP QP
[ ]
20 <<NUOPT 20>> MIP iter. failed (infeasible) 18 LP QP
[ ]
21 <<NUOPT 21>> B & B itr. timeout (feasible). NUOPT
(branch:maxnod ) [ ]
22 <<NUOPT 22>> B & B itr. timeout (infeasible). 21 LP/QP




281

25 <<NUOPT 25>> Can't open file in current directory (.sol )

[no .sol made] ( ) ]

26 <<NUOPT 26>> LP/IP module cannot handle NLP. LP/IP [

27 <<NUOPT 27>> SIMPLEX iteration limit exceeded.
28 <<NUOPT 28>> higher-order method is only for LP.
29 <<NUOPT 29>> iteration diverged. ]
30 <<NUOPT 30>> terminated by user.
31 <<NUOPT 31>> B&B terminated by user (feasible).
32 <<NUOPT 32>> B&B terminated by user (infeasible). LP/QP
33 <<NUOPT 33>> Bound violated.
35,36 <<NUOPT 35>> Constraint violated.
<<NUOPT 36>> Equality Constraint violated.
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37 <<NUOPT 37>> B&B terminated with given # of | options.maxintsol
feas.sol.
38 <<NUOPT 38>> dual infeasible.
[
39 <<NUOPT 39>> IPM iteration timeout options.maxtim
[
46 <<NUOPT 46>> Continuous Variable cannot be WCSsp WCSp
included in model for wcsp. [ ]
47 <<NUOPT 47>> IntegerVariable should be | 0-1 WCSp
declared as binary.
48 <<NUOPT 48>> Variable appear 1in two selection 0-1
selection () [ ]
49 <<NUOPT 49>> Variable is fixed to | 0-1 0 1 [ ]
infeasible value.
50 <<NUOPT 50>> Both of two variables 1 and 1 2 selection
2 cannot be 1. 1 ]
51 <<NUOPT 51>> wcsp is not available without SIMPLE. | wcsp SIMPLE [
]
52 <<NUOPT 52>> th selection () statement has no selection ()
movable binary variables. ]
53 <<NUOPT 53>> You cannot use any method but “wcsp” | DiscreteVariable wcsp
for model with DiscreteVariable(s). [ ]
54 <<NUOPT 54>> Constraint 's weight 1is -1 [
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should be -1 or non-negative value.

55 <<NUOPT 55>> exterior solution obtained. lepm/tepm
exrho
]
56 <<NUOPT 56>> Method "global" not installed. global
"global”
57 <<NUOPT 57>> You cannot use any method but "rcpsp" | Activity rcpsp
for model with Activity." [
58 <<NUOPT 58>> You cannot use any method but "rcpsp" | ResourceRequire rcpsp
for model with ResourceRequire. ]
59 <<NUOPT 59>> You cannot use any method but "rcpsp" | ResourceCapacity rcpsp
for model with ResourceCapacity. ]
60 <<NUOPT 60>> You cannot use any method but "rcpsp" tardiness/completionTime
for model with tardiness and completionTime. rcpsp [
]
61 <<NUOPT 61>> You cannot use any method but "rcpsp" | sourceActivity rcpsp
for model with sourceActivity [ ]
62 <<NUOPT 62>> You cannot use any method but "rcpsp" | sinkActivity rcpsp
for model with sinkActivity [
63 <<NUOPT 63>> You cannot use Variable for "rcpsp" | rcpsp Variable [ ]
64 <<NUOPT 64>> You cannot use IntegerVariable for | rcpsp IntegerVariable [
"rcpsp" ]
65 <<NUOPT 65>> failed to genelating initial | rcpsp [ ]
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solution

66

<<NUOPT 66>> can't find feasible solution.

Rcpsp

A.2.2

nuopt.prm

options NUOPT

<<PARAMETER 1>> Syntax error in parameter file.

<<PARAMETER 2>> Parameter file is empty.

<<PARAMETER 3>> 1Invalid value for

parameter

<<PARAMETER 4>> Internal error [ ]

( nuopt-support@msi.co.]jp

<<PARAMETER 5>> Invalid option in nuopt options.

AMPL

nuopt options

( 1)

Windows

GUI
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begin
maximize
method:trust

cliteria:eps=1.0e-8

WindowsGUI

<reading parameter file: nuopt.prm >
begin
maximize
method:trust

cliteria:eps=1.0e-8

+error+ undefined command. check the command name.
cliteria ( )
+error+ last command must be end-command
end ( end )
---- input data error occurred ----

<< PARAMETER 1 >> Syntax error in parameter file.

A.2.3 MPS




286

<<MPS FILE 1>> Failed to open mps file:

MPS

<<MPS FILE 2>> Undefined row name:

COLUMNS/RHS/RANGES

<<MPS FILE 3>> Internal error. | ]

[ ]
( nuopt-support@msi.co.jp )

<<MPS FILE 4>> Syntax error in section.
<<MPS FILE 5>> Too many 'INTORG' marker. 'INTORG' 'INTEND'

("INTORG' )
<<MPS FILE 6>> Too many 'INTEND' marker. 'INTORG' 'INTEND'

("INTEND' )

<<MPS FILE 7>> Unknown marker:

'"INTORG', '"INTEND'

(NUOPT MPS 'INTORG', 'INTEND'

<<MPS FILE 8>> Undefined row: in HESSIAN section. | HESSIAN
<<MPS FILE 9>> Undefined column: in HESSIAN | HESSIAN
section.

<<MPS FILE 10>> row: appeared more than once. | ROWS

<<MPS FILE 11>> Specified bound: BOUND

not found.

(mpsfile: bound = BOUND
) BOUNDS MPS

<<MPS FILE 12>> Specified objective: not

found.

(mpsfile: objective =

) MPS

<<MPS FILE 13>> Specified rhs: RHS not

(mpsfile: rhs = RHS
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found. ) RHS MPS
<<MPS FILE 14>> Range data: RANGE RANGE RANGE
contains unsuitable row.
<<MPS FILE 15>> Specified range data: RANGE ( mpsfile: range = RANGE
not found. ) RANGE MPS
<<MPS FILE 17>> Undefined column name: in | INITIAL
INITIAL section.
<<MPS FILE 18>> Bound spec. on column : should
appear earlier. (
)
<<MPS FILE 19>> column (s) appeared disorderly in | BOUNDS section
BOUNDS section ( 18 )
<<MPS FILE 20>> 2-pass required for reading from | MPS MPS
stdin. Please try again. (
MPS
)
<<MPS FILE 21>> Undefined column name: in | BOUNDS section
BOUNDS section.
<<MPS FILE 22>>Hessian is implicitly bound for | HESSIAN ( )
nonexistent objective. MPS
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<<MPS FILE 23>> Same bound spec. on column: BOUNDS section

appeared more than once.

<<MPS FILE 24>> Column has bound | BOUNDS section FX
specification FX and other.

<<MPS FILE 25>> Column has bound | BOUNDS section FR
specification FR and other.

<<MPS FILE 26>> Column has bound | BOUNDS section LO MI
specification LO and MI.

<<MPS FILE 27>> Column has Dbound | BOUNDS section UP PL

specification UP and PL.
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B.1
B.1.1
f(x), xeR",
g(x) =0, x>0
50 X=(x,A,x)" n f
g:R">R™ m
L(x,y,2)=f(x)-y'g(x)-z'x
Karush-Kuhn-Tucker (KKT)
V. L(x,y,z) = o,
g(x) = o,
XZe = o, x20,z=0.

X =diag(x,L ,x )eR",Z=diag(z,,L ,z,)eR",e=(L ,1)'eR"
KKT

XZe=0 XZe=pue u>o0

NUOPT
n m n
F(xz)=f(x)-u) log(x)+pY |g(x)| +u[xTz —uY log(xz )j
i=1 i=1 i=1
u>0 p>0
v>0
KKT
F(x2)
Fi(x2) Fy(x.2) e
KKT
KKT

NUOPT

59

[14][15][16]

60

KKT
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B.1.2
KKT
G+X7'Z A |  |-r-XTr
_A O AyN rE ’
Az, = —X'ZAX, - X',
(Axy, Ayy,AZy ) G
P G
AR (X,2,A%y,Azy ) <0
o
o O nax
o —min{ X (Axy) <o}
max i (A N)i N /i !
a —min{ 5 |(Azy) <o}
max i (A N)i N /i '
Aprax = min{axmax,azmax}
a=ap, a=min{ya,, 1}
y€(0)),5<(0)) I
F(x+a@pB'Axy, 2+ a@B'Azy )= F (x,2) < 20@B'AF, (%, 2,28 Axy  @B'Azy, |
g e(0)
F(x2)
(Axy,Ayy,Azy) a
* ( )
G

61 Armijo's Rule



4.2
. (Line Search Method)
. (Line Search with BFGS)
B.1.3
G
w 0>0 a
RS
)
a < min{—:,yx }
{IIWII e
o

max

(AXSD ' AYsp, AZgp )
D+X7'Z —A||[Mp |  |-r-XTT,
-A 0 AYqp e ,
AZy, = —X'ZAXgp - X7'rg,
D>0 a Agp

AF, (x,2,A%,Az)

o* =argmin {AFq (X, 2, aAXgp, 0AZgp ) | ||a(AxSD + AzZgp )|| <8,ael0, 5]}

a =min {1, 7amax} ,7 €(0,1),

291
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AF, (X, 2, aAX, aA7) < %AFq (x, 7,0 AX, a*Az) 0,

x| < M s
[Az] < M [Azen |

(AX,Az)

ol

vel0l] v=0,0.10.2A,0.91.0

AF, (X, 2,0A%,aA7) < %AFq (x, z,a*Ax,a*Az) <0

(AXsp,AZgn)  (Axy,AZy)

4.2
. (Trust Region Method)
B.14
KKT
V. L(x,y,z) = o,
g(x) = o,
XZe =0 (1)
1 2 3
1
AX AZ,e
(AXy  AZ,
(

(Higher Order)
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NUOPT

. (Higher Order Method)
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B.2

B.2.1

NUOPT

B.2.2
NUOPT

B.2.3
NUOPT

c'x xeR"
b, > Ax>Db, b, >x>Db,
= x'Qx+c'x xeR"
b, > Ax>Db, b, >x>Db,
(Simplex Method)
[3]
4.2
(Active Set Method)
[13]
(Line Search Method)
1/10
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NUOPT 2.7

SIMPLE

4.3.8
simple/asqg/global
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B.3 SQP
f(x) -
9;(x)=0,jeJ¢
9;(x)=0,jeJ,
SQP
NUOPT SQP
B.3.1

%AXT B AX+Vf(x, ) Ax -

gj(Xk)+ng(Xk)TAX:01jE‘]E
9;(x)+Vg;(x) Ax>0,je],

B,
AX
4.2
* lsgp ( (Line Search SQP Method))
B.3.2
1 SD\T sD T AySD
E(AX" ) D, AX.” +VI(x,) Ax. -
gj(xk)+ng(Xk)TAX|§D =0,jed¢
gj(Xk)+ng(Xk)TAXI§D >0,jed,
D, AX,”

62

NUOPT
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I

‘]/If\ :{je‘]E U J, |gj(Xk)+vgj(Xk)TAXI§D =0}

%(AXE ) G, AX) +VE(x) AX) -

gj(Xk)+ng(Xk)TAXIL\I =0,J€J/'§

G, AXy
KKT

G, -Vg,(x)Y A ) (-VE(x)

VQJE\ (X) 0 yli\‘Jrl,J,'; 9 (x)
N
yk+1,J,§
AXgp
AXyp  AXy
AX, (V) =V, AX® + (1 - v, )AX,)
4.2

* tsgp ( (Trust Region SQP Method))
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B.4

X; € X;, j=1L,n

¢’ >g;(x,L XL X)) =G i=LL ,m

f(x,L %L %)

- f(x)>0
f(x)— x>0

4.2
(wcsp)

(111,

[12]



B.5

E1gIESEA e

63

FFTE R IEEE

CHRER

63
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4 4.2
(global)
[17]
B.6
wCesp

[18]
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B.7
f(x) + p> |x|, xeR",
i
g(x)=0
KKT
NUOPT lepm
tepm
options.exrho = 1.0e4 (SIMPLE) param:exrho=1.0e4 (nuopt.prm)
Yo
<<NUOPT 55>> exterior solution
obtained. )
Yo
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