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24t
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/
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180x+160y

6X+y>12
4x+ 6y >24
0<x<5
0<y<5




S| MPLE

[UNLX ]

#i ncl ude “si nple.h”
voi d ufun()

{
/1 X /
Vari abl e x(nanme=" X "),
Vari abl e y(nanme=" Y "),
1 ( )
oj ecti ve cost (nane=" ", type=ni nimze);

cost = 180*x + 160*y;

/1
6*x + vy >= 12; /1 /
4*x + 6*y >= 24; /1 /

/1
0 <= x <= 5; /1 X
0 <=y <=5 /1 Y

/1
sol ve();

/1

x.val . print();
y.val.print();
cost.val.print();




[Wndows ]

/1 X /

Vari abl e x(name=" X ")

Vari abl e y(name=" Y ")

/1 ( )

oj ecti ve cost (nane=" ", type=ni nimze);

cost = 180*x + 160*y;

/1
6*x + vy >= 12; /1 /
4*x + 6*y >= 24; /1 /

/1
0 <= x <= 5; /1 X
0 <=y <= 5; 11 Y

/1
sol ve();

/1

x.val . print();
y.val.print();
cost.val.print();

UNI X /W ndows SI MPLE
UNI X /W ndows




S| MPLE

#i ncl ude "si npl e. h"
voi d ufun()

{
}
UNI X W ndows UNI X
W ndows UNI X S| MPLE
UNI X

/1 X /

Vari abl e x(name=" X ")

Vari abl e y(name=" Y ")

nane="_." nane="_."

ll//ll

/1 ( )

oj ecti ve cost (nane=" ", type=m nimze);

name="_."

name="_."

type=mni ni ze type=maxi ni ze

cost = 180*x + 160*y;
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* + S| MPLE
(exp(), sin().)
/1
6*x + vy >= 12; /1
4*x + 6*y >= 24; /1
>=
SI VPLE
>= >
<= <
/1
0 <= x <= 5; /1
0 <=y <= 5; 11
S| MPLE X,y
/1
sol ve();
sol ve() sol ve()
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/1
x.val.print();
y.val.print();
cost.val.print();

sol ve()

S| MPLE
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NUGCPT

S| MPLE Xx. X. X,

Expandi ng
Expandi ng constrai nt
Expandi ng constrai nt
Expandi ng constrai nt
Expandi ng constrai nt
NUOPT X. X. X,
PROBLEM NANMVE
NUMBER_OF_VARI ABLES
NUMBER_OF_FUNCTI ONS
PROBLEM TYPE

METHCD

<preprocess begin>..

<iteration begin>
res=4.0e+01 ....
<iteration end>

STATUS OPTI VAL
VALUE_OF_OBJECTI VE 750
| TERATI ON_COUNT 6
FUNC_EVAL_COUNT 9
FACTORI ZATI ON_COUNT 7
RES| DUAL 1. 238460294e- 09
ELAPSED TI ME(sec.) 0. 00
SOLUTI ON_FI LE sanpl e. sol

Copyri ght
<system code file nane:
objective (1/5 sanple.

Copyri ght

2.5e-06 1.2e-09

(O 1994-200x Mat henmti cal
sanpl e. cc>

Systens |nc.

cc: 10 name=" ")
13)
14)
17)
(5/5 sanpl e. cc: 18)
(O 1991-200x Matheratical Systens I|nc.
sanpl e
2
3
M NI M ZATI ON
H GHER_ORDER
<preprocess end>

(2/5 sanple.cc
(3/5 sanpl e.

(4/5 sanpl e.

CC:
CC:

name="_"

print()



S| MPLE
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2.

costX - X + costY -y

costX /
costY /
costX, costY X, Y / S| MPLE

cost = 180*x + 160*y;

l

Par anet er cost X( name=* X
Par anet er cost Y( name=* Y
cost = costX*x + cost Y*y,

Par amet er
name=" "
" X /" = 180;
" Y /" = 160;

name="_."
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NUCPT
=1.5
=3
=750
Par anet er

/" = 100;
/" = 170;

/| =5

/ =0.666667

=613. 333
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2.3

0<x<5
0<y<h
OilFiedd ={0,1}
X, i e OilField
costX
costY

costX - X, + costY - X;

6%, + X, 212
4x, +6x, =24

0<x <5 iecOilFied




S| MPLE
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/1

Set O | Fi el d( name=" ")
QlField="01";

El ement i(set=Q I Field);

/1 i /
Vari abl e x(nanme=" /

/1 /
Par anet er cost X( nane=" X
Par anet er cost Y(nane=" Y

/1 I )
oj ecti ve cost (nane="
cost = cost X*x[0] + costY*x[1];

/1
6*x[ 0] + x[1] >= 12; /1
4*x[ 0] + 6*X[1] >= 24, /1

Il [
0 <= x[i] <= 5;

/1
sol ve();

/1
x[i].val.print();
cost.val.print();

i ndex=i);
")
")

type=m ni m ze) ;
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S| MPLE
Set G| Field(nane=" "),
S| MPLE
name="."
name="."
OlField="01";
{0, 1} 0, 1
El ement i(set=Q I Field);
set =...
Vari abl e x(nanme=" /", index=i);

i ndex=i

cost = cost X*x[0] + costY*x[1];

/1
6*x[ 0] + x[1] >= 12;
4*x[ 0] + 6*X[1] >= 24,

X,y x[0], x[1]
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/1
0 <= x[i] <= 5;
i i eOQilField
/1
x[i].val.print();
i i eOQilField
x[i]
3 NUCPT
x[i].val.print()
/ [0]=1.5
[ [1]=3
QlField x[i]
cost X, costY i
costX;, ieOilField i /
costX,, costX,; costX, costY SI MPLE
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Par anet er cost X( nane=" X /"),
Par anet er cost Y(nane=" Y /"),
cost = cost X*x[0] + costY*x[1];
!
Par anet er cost X( nane=" / , index=i);
cost = costX[0] *x[0] + costX[1]*x[1];
i ndex=i
/" =1]0] 180 [1] 160;
[ 1] [ 1]
( 3
)
/ [0]=1.5
/[ [1]=3
=750
0, 1 S| MPLE
S| MPLE

GlField="01"

S| MPLE




S| MPLE

Product ={ :

}

norma;, ] e Product

S| MPLE

21

6*x[ 0] + x[1] >= 12;
4*x[ 0] + 6*X[1] >= 24,

l

Set Product (nanme=" "),
El ement j (set=Product);
Par amet er nor na( nane=" / , index=j);
6*x[0] + x[1] >= norna[" "1;
4*x[ 0] + 6*x[1] >= norna[" "1;

/" =1]0] 180 [1] 160;

[t =1" "T 12 [ "1 24;
S| MPLE
S| MPLE

S| MPLE
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S| MPLE

OilFidd ={0,3}
Product ={ : }

costX;, ieOQilField
norma;, ] e Product
X, i € OilField
COstX, - X, + COstX; - X,

6X, + X, = norma
4x, + 6x, = norma

0<x <5, icOilFidd




/1
Set O | Fi el d( name=" ")
El ement i(set=Q I Field);

/1
Set Product (nane=" "),
El ement j (set=Product);

/1 i /

Par anet er cost X( nane=" /", index=i);
/1 j /

Par anet er nor na( nane=" /", index=j);

/1 i /

Vari abl e x(nanme=" /", index=i);

/1 /

oj ecti ve cost (nane=" ", type=ninimze);

cost = cost X[ 0] *x[ 0] +cost X[ 1] *x[ 1] ;

/1

6*x[0] + x[1] >= norna[" "1; /1 /
4*x[ 0] + 6*x[1] >= norna[" "1, 11 /
/1 I

0 <= x[i] <= 5;

/1

sol ve();

/1
x[i].val.print();
cost.val.print();
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2.4

cost = costX[0] *x[0] + costX[1]*x[1];

cost = > costX; - X
i

S| MPLE

cost = sun{costX[i]*x[i], i);

sum() Z

sun( , )
sun()
6*x[0] + x[1] >= norma[" "1
4*x[ 0] + 6*x[1] >= norma[" "1
/

prodX;
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Z prodX; ; - X, > norma,,

i
i € QilField, | e Product
prodX;;, ieOQilField, je Product i j
norma;, ] e Product j /
SI MPLE
Par anet er pr odX(nane=" [ ", index=(i,j));
sum(prodX[i,j]*x[i], i) >= norma[j];
index=(i,j,..)
sum() i i, ] sun(
(1,0))
/
/" =1]0] 180 [1] 160;
[ " =1 1 12 [ "l 24;
/ "=
[0, " "1 6 [1, " "1 1
] 6

(o, * "1 4 [1 "
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SI MPLE

OilFidd ={0,1}
Product ={ : }
costX;, ieOQilField
norma;, ] e Product
prodX; ;,
i e OilField, ] e Product
X, i € OilField

( ) CostX, - X, + costY; - X;

Z prodX; ; - X, > norma,

i <OilField , | e Product
0<x <5 icOilField
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/1
Set O | Fi el d( name=" ")
El ement i(set=Q I Field);

/1
Set Product (nane=" "),
El ement j (set=Product);

/1 i /

Par anet er cost X( nane=" /", index=i);
/1 j /

Par anet er nor na( nane=" /", index=j);

/1 i j

Par amet er pr odX(nane=" [ ", index=(i,j));
/1 i /

Vari abl e x(nanme=" /", index=i);

/1 /

oj ecti ve cost (nane=" ", type=ni nimze);

cost = sun{costX[i]*x[i], i);

/1 j /
sum(prodX[i,j]*x[i], i) >= norma[j];

Il [
0 <= x[i] <= 5;

/1
sol ve();

/1
x[i].val.print();
cost.val.print();
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2.5
( I, )
/
/
prod, = prodX, ;- X , i eCilField, j e Product J- /
SI MPLE
Expr essi on prod(nane=" /", index=sj); [/

prod[j] = sum(prodX[i,j]*x[i], i); I/

Expr essi on nane, index Vari abl e
nane i ndex prod[j] = ..

Expr essi on

sum(prodX[i,j]*x[i], i) >= norma[j];

prod[j] prod[j ]

prod[j] >= norma[j];

prod[j]

prod[j].val.print();
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1=12
]1=24
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2.6

1.5

1.5

Vari abl ePar anet er nor maR( nane="

sol ve()
Par anet er
prod[j] >= norma[j] ;
!
prod[j] >= norma[j] * normaR;

1

1

5

2.

0




31

/1

normaR = 1.0;

sol ve();

/1
prod[j].val.print();
x[i].val.print();
cost.val.print();

/1

normaR = 1.5;

sol ve();

/1
prod[j].val.print();
x[i].val.print();
cost.val.print();

/1

normaR = 2.0;

sol ve();

/1
prod[j].val.print();
x[i].val.print();
cost.val.print();

normaR = ..

sol ve()
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1 sol ve()

2 sol ve()

/| [0]=2.25
I [1]=4.5
=1125

3 sol ve()

C++

1

2.0 1

S| MPLE

for

C++

1.0;
nr,

for(double nr
nor maR

sol ve();

nr <:2.0; nr:nr+0.5){

Cos C++




2.7
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Vari abl e x(nanme="

/

i ndex=i);

l

I nt eger Vari abl e x(nanme="

/

i ndex=i);

I nt eger Vari abl e

I nt eger Vari abl e
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2.8
print() SI MPLE
<< (C++ ostream )
sinmple_printf()
C++
C++ C++
2.8.1
sinmple_printf()
print()
sinmple_printf()
x[i].val.print();
!
sinple_printf(“ % = %¥n”, i, x[i]);
=2
1 =3
sinmple_printf()
sinmple_printf( , 1, 2, .)

Ct+



printf()

2.8.2

S| MPLE <<

(C++ ostream

35

x[i].val.print();

13

cout <<

- « << X[I] << “¥n”;

= (23)

x[0], x[1]

cout

2.8.3

dunp()

stream

x[i].val.print();

int len;

int* idx;

doubl e* val ueAry;
x[i].val.dunmp(len, idx,

val ueAry);
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X i nt i dx

val ueAry i nt, doubl e, C++

doubl e

int k;
for ( k =0; k<len; ++k ) {
printf(“idx[%] = %, valueAry[%] = %. 1f ¥n”
K, idx[ k], k, val ueAry[Kk]);

i dx[ 0]
i dx[ 1]

0, val ueAry[0]
, val ueAry[ 1]

I
=
I
w N
o

i dx, val ueAry X

int len;

int* idxl;

int* idx2;

doubl e* val ueAry;

Matrix[i,j].val.dunp(len, idxl, idx2, valueAry);

i dx1,idx2

int len;

char** idx;

doubl e* val ueAry;
prodX[i,j].val.dunmp(len, idx, valueAry);

(char*)
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2.9
showSyst en() showSyst en()
showSyst en{) sol ve()
showSyst en() ;
sol ve();
showSyst en()
1-1: -6* /[ [0]- [ [1] +12* <=0
1-2 ;. -4* /[ [0]-6* [ [1] +24* <=0
2-1 : [ [0]>=0, <=5
2-2 : I [1]1>=0, <=5
<obj ective>: 180* /[ [0] +160* /

[1] (i nimze)

1-1, 1-2

prod[j] >= norma[j] * normaR;

2-1, 2-2

0 <= x[i] <= 5;

<obj ecti ve>:

cost = sun{costX[i]*x[i], i);

showSyst en()
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UNI X /W ndows
1 SIMPLE

2

3

UNIl X /W ndows

NUOPT

NUOPT/ SI MPLE

W ndows

UNI X

/ W ndows

GUl

39
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3. 1UNI X

1 SIMPLE

S| MPLE

. CC

f 0o. cc

#i ncl ude “si nple. h”
voi d ufun()

{

/1
Set S, T,
El ement i(set=S), j(set=T);
/1
Par amet er c(nanme="c", index=j);
Par anet er cu(nane="cu", index=i);
Par aneter cl (nane="cl", index=i);
Par anet er A(nanme="A", index=(i,j));
Par anet er bu(nane="bu", index=j);
Par anet er bl (nane="bl", index=j);
/1
Vari abl e x(name="x", index=j);
/1
oj ective f(nanme=" ", type=mnimze);
f=sunm(c[j] * x[j], J);
/1
cufi] >= sun(Ali,j] * x[j], j) >=cl[i];
bu[j] >= x[j] >= bl[j];

}

2.1 UNI X
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#i ncl ude “sinple.h”
voi d ufun()

f oo

{
}
2
. dat

f 0o. dat
c =[1] -3[2] 1;
cu = [1] 1000 [2] 1000 [3] 1000;
cl =11] -11[2] -2 [3] 2
[1,1] -1 [1,2] 0.1
[2,1] -0.2[2,2] -1
[3,1] 2 [3,2] 1
bu =11] 1[2] 2
bl =[1] 0 [2] O;
3

foo. cc f 0o. dat

pr onpt % nknuopt f oo. cc
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pronpt % f oo foo. dat

SI MPLE Xx. x. X, Copyri ght
<system code file nane:
f 0o. dat >

<readi ng data file:

(O 1994-200x Mathenmtical Systens I|nc.
f 0o. cc>

Expandi ng (1/3)(2/3)(3/3)ok

NUOPT x. X. X, Copyri ght

PROBLEM NANME
NUVBER OF VARI ABLES
NUVBER _OF FUNCTI ONS
PROBLEM TYPE

METHOD

<preprocess begin>..

<iteration begin>
res=5.7e-01 ....
<iteration end>
STATUS
VALUE_OF_OBJECTI VE
| TERATI ON_COUNT
FUNC_EVAL_COUNT
FACTORI ZATI ON_COUNT
RESI DUAL
ELAPSED TI ME(sec.)
SOLUTI ON_FI LE

(O 1991-200x Matheratical Systens I|nc.
f oo
2
4
M NI M ZATI ON
H GHER_ORDER

....... <preprocess end>

1.4e-04 .... 4.8e-10

OPTI VAL
-2.999998016

10

12
11
4.751236142e- 10
0.01

f 0o. sol




3. 2 W ndows

W ndows NUOPT/ SI MPLE

3.2.1Q

1 SIMPLE

S| MPLE

. snp

foo.smp

43

/1
Set S, T,
El enent i(set=S), j(set=T);

/1

Par amet er c(nanme="c", indexsj);

Par anet er cu(nane="cu", index=i);
Par aneter cl (nane="cl", index=i);
Par amet er A(nanme="A", index=(i,j));
Par anet er bu(nane="bu", index=j);
Par anet er bl (name="bl", index=j);
/1

Vari abl e x(nanme="x", index=j);

/1

oj ective f(nanme=" ", type=mnimze);

f=sunm(c[j] * x[j], 1)

11
culi] >= sum(A[i,j] * x[j], j) >=cl[i];
bulj] >= x[j] >= bI[j];
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. dat

f oo. dat

c =1[1] -3[2] 1;
[1] 1000 [2] 1000 [3] 1000;
[1] -1 [2] -2 [3] 2

cu

cl

[1,1] -1 [1,2] 0.1
[2,1] -0.2[2,2] -1
[3,1] 2 [3,2] 1

bu =[1] 1[2] 2
bl =[1] 0 [2] O;
3

NUOPT GUI

G MUOPT TR ExcelF A T w2 b=l
T8 ExcelPEA D22 b=l
[T MUOPT GLI
M8 MUCPT Licenze hetaller

TR NUOPT %072 BS54 L THES DA E
M SituAa Yo
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#{NUOPT - [Z0F 15 F¥Project] pr0] =13
Ml Fo¥sohEr w-E Frin Sabad otH -8 x

heEed & 1 1tRAF
Object Browser ]
072
[ 7%
] &FT
0 2503
i e m PR
I T

¥

¥

EEEEES

[ zrjf;mw}aw ]

Message <]

[ sv-sRmS VRS |

133142 [12/22/2004

f oo. snp

f oo. dat



46

LB REE &TW BREANE w-llD A

O=--7 ;_“J e ‘[.'E. :ww;‘ B

B=1ES

i

FELAD ![ﬁ tindel

v | B #sah

FHH £

[EEZEIEF]
ERSEA N e
= W 14
<

#{NUOPT - [FO0F 12 F¥Project] pro]
MR FodzobE w—)LE FrO 940
Dedl & [ tRD

A7 (H)

Object Browser K|}
] F—4

w0 T —ieiE

= #&T

% i S W [

[+ B o m o 2l

B 8

(D
(2)

(3)



H{NUOPT - [F0% 15 F¥Project] pro]
M 70¥0bE —lE RG0S 90 AL7%H)

D@EHS&S | ItRD

[

Ibject Browser B

{8 T —A
w00 T —RRE
= %FT
[ 25Ut
-0 Sz ot
-] $iB

Meszage

%

foo

foo

[14:0658

S[(=1e9

1 T ]l
bl ==

|

—_
o]

Ji—ii9l
AT -84
flea:E
EEIOE

HllF T,
=]}

LU L
fel=atgh!
BaREEE
M= EmiE
Edlbe) T
BIE b
TEABBSE L

B EIEHET
foo

2

3

&=k
i
TRH=ET I

=2 099000000

12

13

A.34951 271 Be-008
04




<readi ng data file: foo.dat>
(1/3 foo.snp: 18 nane=" ")
(2/3 foo.snp:21)
(3/3 foo.snp: 22)
NUOPT x. X. X, Copyright (C 1991-200x Mat hematical Systens |nc.

PROBLEM NANME foo
NUMBER_OF_VARI ABLES 2
NUMBER_OF_FUNCTI ONS 4
PROBLEM TYPE M NI M ZATI ON
METHCD H GHER_ORDER
<preprocess begin> ......... <preprocess end>
<iteration begin>
res=1.4e+005 .... 4.5e+002 .... 5.4e-004 . 6.3e-008

<iteration end>
STATUS OPTI VAL
VALUE_OF_OBJECTI VE -2.999999999
| TERATI ON_COUNT 12
FUNC_EVAL_COUNT 15
FACTORI ZATI ON_COUNT 13
RESI DUAL 6.349512715e- 008
ELAPSED TI ME(sec.) 0. 00
SOLUTI ON_FI LE f 00. sol
3.2.2

1 SIMPLE

2

3.2.1QU
3

foo.smp f 0o. dat
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f oo

- NUCPT NUGPT

MR ExcelPEA QA A=l
MR ExcelPEA O LAR—I
™8 MUDPT GLUI

™8 MUCPT License Installer
B NUOPT 5790 B L THES R OEE
R St A1-HoEn

> nknuopt foo.cc

> foo foo.dat

3.2.1QU
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NUOPT

NUOPT

NUOPT

rcpsp

rcpsp

rcpsp

rcpsp

rcpsp

rcpsp
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4.1
6 1,..,6 ABC 3
A B, C 6
6
8
11
A B C
rcpsp
1
2
3
( )
rcpsp
A B, C
A B
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8 C 11
rcpsp
1
j(j=1..86)
2
i
1—6
A does 6
B does 8
C does 11
3
A B C
1
B 1
1
rcpsp
rcpsp
A
2 A
A 2 rcpsp




rcpsp
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4.2rcpsp

Activity,

Resour ceRequi r e, Resour ceCapacity

W ndows 1

/1

/1 1 )
/1

Set M= "A does B does C does"; //
El ement n(set=M;

Set R="ABC"; [/

El ement r(set=R);

Set b="1 .. 11"; [/

El ement d(set=D);

/1

Resour ceRequi re req(node=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;

/1

Set J ="1.. 6";

El enent j (set=J);

Activity act(nanme="act",index=j, node=M; // (j=1,..6)
/1

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

El ement t(set=T);

Resour ceCapacity cap(resource=R, ti neSt ep=T);

cap[r,t] = 1;

oj ective f(type=ninimze);

f = conpl eti onTi ne;

options. maxtim= 2;

sol ve();

/1

sinmple printf("job=2d % 9%Rd %d %R2d¥n",j,act[j],act[j].startTim
e,act[j].endTine,act[j].processTi ne);

1 UN X uf un
W ndows
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job=1 "A does" 6 12 6
job=2 "B does" 8 16

job=3 "A does" 12 18 6
job=4 "C does" 0 11 11
job=5 "A does" 0O 6 6
job=6 "B does" 0 8 8

sol ve()

/1
sinmple printf("job=%d % %d %d %2d¥n",j,act[j],act[j].startTine
,act[j].endTine,act[j].processTine[j]);

rcpsp
1 A A does
6 12 6
1 6
12 11
rcpsp 3
3
1 rcpsp
Resour ceRequire
Activity
ResouceCapacity
Set El enent
2 (assignl. snp) W ndows

NUCPT¥sanpl es¥rcpspTutorial.prj UN X nuopt / exanpl es
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name
[ ] Activity
4.2.1 Resour ceRequi re
2
A does 6 A 1
B does B 1
C does 11 C 1
3 ResourceRequire
node=
resource=
duration=
node, resour ce, durati on SI MPLE
Set El enment

Resour ceRequire

Set M= "A does B does C does"; //

El ement n(set=M;

Set ="ABC,; /1

El ement r(set=R);

Set ="1 .. 11"; [/

El ement d(set=D);

/1

Resour ceRequi re req(node=M resource=R, duration=D);

C does



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,
node, resour ce, durati on
Resour ceRequire SIMPLE  Par anet er
3 D d

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

v

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

"A does, A"

req["A does, A 1"] =
req["A does, A 2"] =
req[ " A _does, A 3"] =
req["A does, A 4"] =
req[ " A _does, A 5"] =
req[ " A _does, A 6"] =

T T T T N

A does 6
1

req["A_doeS,A",d] =1, d ==1 || d == 6;

3 C++ Par anet er Par anet er

4 S| MPLE G+
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req[" A does, A 3"] = 1;
req[" A does, A 6"] = 1;
6 3,6
10 7
req[" A does, A 10"] = 0;
10 7 9

Par ant er 0

Resour ceRequi re req(nmode=M resource=R, duration=D, defaultval =1;

def aul t val

4 ResourceRequire

def al utval =

def aul t val
Resour ceRequire

Resour ceRequire req SIMPLE Paraneter



reg=

[ Adoes, A 1] 1 [ Bdoes, B, 1] 1 [ Cdoes, C 1] 1
[ Adoes, A 2] 1 [ Bdoes, B, 21 1 [ Cdoes, C 2] 1
[ Adoes, A 3] 1 [ Bdoes, B, 3] 1 [ Cdoes, C 3] 1
[ Adoes, A 4] 1 [ Bdoes, B, 4 1 [ Cdoes, C 4] 1
[ Adoes, A 5] 1 [ Bdoes, B, 5] 1 [ Cdoes, C 5] 1
[ Adoes, A 6] 1 [ Bdoes, B, 6] 1 [ Cdoes, C 6] 1
[ Bdoes, B, 7] 1 [ Cdoes, C 7] 1
[ Bdoes, B, 8] 1 [ Cdoes, C 8] 1
[ Cdoes, C 9] 1
[ Cdoes, C 10] 1
[ Cdoes, C 11] 1
Resour ceRequi re S| MPLE
Resour ceRequi re
Set M= "A does B does C does"; //

Set "ABC', /1
Set D="1 .. 11"; //

Py
1]

Set M //
Set R /1
Set D //

Resour ceRequire

Resour ceRequire

| ock

I ock()
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Set M= "A does B does C does"; //

M | ock();
Set R="ABC"; [/
R 1 ock();
Set b="1 .. 11"; [/
D. l ock();
req
P
<<SIMPLE 207>> "req"
lock "R"
:{P}
rcpsp rcpsp
4.2.2 Activity
Activity
Set J ="1.. 6";
El ement j (set=J);
Activity act(index=j,node=M; // (j=1,..6)
Activity node
5 Activity
node=
6 i
Activity node=. . Activity
6

M

node i ndex
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Activity
duedat e duedat e Activity
i ndex 2
6 Activity
duedat e=
Activity Vari abl e 5
Vari abl e Activity
act.val.print(); // j
act.val .dump(); // Exce
Activity
7 Activity
startTime
endTi me
processTi e
Vari abl e
3

/1
sinmple _printf("job=%d % %d %®d %2d¥n",j,act[j],act[j].startTine
,act[j].endTine,act[j].processTine[j]);

sinmple_printf i

sourceActivity,

si nkActivity sourceActivity

5 Vari abl e
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si nkActivity 0
DunmyMode

sourceActivity, sinkActivity DumyMde

4.2.3 Resour ceCapaci ty

Resour ceCapacity

Set T="0.. 40"; //
El ement t(set=T);

Resour ceCapacity cap(resource=R, ti neSt ep=T);

Resour ceCapacity

8 ResourceCapacity

resource=

ti meSt ep=

Resour ceCapacity
T

/1
cap[r,t] = 1;

cap[“‘A,/3"] =0; /] A

Resour ceCapacity

_( )
( )

Resour ceCapacity wei ght Par anet er
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Set T="0.. 40"; //
El ement t(set=T);

Resour ceCapacity cap(resource=R, ti neSt ep=T, wei ght =100) ;

R 100

wei ght Par anet er

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

El ement r(set=R);

El ement t(set=T);

Par ameter w(i ndex=(r,t));

Resour ceCapacity cap(resource=R, ti neSt ep=T, wei ght=wr,t]);

Set T="0.. 40"; //
El ement r(set=R);
El ement t(set=T);

Par amet er w(i ndex=r);

Resour ceCapacity cap(resource=R, ti neStep=T,wei ght=wr]); // wWt]

9 ResourceCapacity

wei ght =

wei ght

4,.2.4

rcpsp 6
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/1
oj ective f(type=ninimze);

f = conpl eti onTi ne;

4.6

options. def aul t Obj ecti veWei ght

def aul t Obj ecti veWei ght
Actvity

duedat e

/1
oj ective f(type=ninimze);

f = tardiness;
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4.3
NUCPT
1
sol ve()
Gantt g; //
g.add(act[j], j); 1/ j
g. dunp(); //
1..3
g.add(act[j], (j, 1 <=j<=3)); /I 1..3
Excel Excel NUOPT
Excel (NGant t Chart Sheet /)
Excel Excel Excel
1
1
2
3
4
5
]
A does
B_does
C _does
A 51 3 B 6 2 C 4

7 NGant t Chart Sheet, NGantt Chart Col or | ndexSheet
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A B C
Resour ceCapacity
cap[r,t] = 1;
cap[“‘A,/3"] =0; /I A
A 3
C
2 A
1
2
g
4
3]
a]
B_does
Z does
A does
3 Activity
Gantt g;
g.add(act[j,s],j,s); // j S
g. dunp() ;
s

g.add(act[j,s],j, (s, 1<=s<=3));




[ R RO o T e T

.......

A _does 1
B_does 2
B_does 3
A does 2
C_does 3
A does_ 3
C_does 1

67
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4.4

rcpsp

10

10

10

17

17

[o2 2 @ I I SN G I ST

Activity

Set J ="1.. 6";
El ement j (set=J);

Par anet er due(i ndex=j);

Activity act (index=j, node=M duedat e=due[j]);

due

due = [1] 10 [2] 10 [3] 10
[4] 17 [5] 17 [6] 6;

/1
oj ective f(type=ninimze);

f = tardiness;




om0 B RO o T e ]

B does
C does
A does

69
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4.5

18

[ R O o T e ]

A does
B_does
C _does

22

[ ey [ RO e T

B_does
Z does
A does
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A B C
A does 1 6
B does 3 8
C does 4 11
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rcpsp
j(j=1..6) s=1,2,3 18 act[j, s]
j, s j=1..6 s=1,2,3
A does 1 1 A act[j, 1]
A does 2 2 A act[j, 2]
A does 3 3 A act[j, 3]
B does_1 3 B act[j, 1]
B _does_2 2 B act[j, 2]
B _does_3 3 B act[j, 3]
C does_1 4 C act[j, 1]
C does_2 5 C act[j, 2]
C does_3 2 C act[j, 3]
A B, C
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/1

/1 3 ( )

/1

Set M

El ement m(set=M); //

Set R

El ement r(set=R); //

Set D

El ement d(set=D); //

/1

Resour ceRequi re req(node=M resource=R, duration=D);
Set T="0.. 40"; //

El ement t(set=T);

Resour ceCapacity cap(nane="cap", resource=R ti nmeStep=T);
cap[r,t] = 1;

Set J "1 .. 6"; [/

Set S="123"; [/

El ement j (set=J);

El ement s(set=S);

Set st epToMode(i ndex=s);

Activity act(index=(j,s), node= stepToMde[s]);
[

act[j,s-1] < act[j,s], s > 1 ;

/1

oj ective f(type=ninimze);
f = conpl eti onTi ne;
options. maxti m= 10;

sol ve();

/1

Gantt g;
g.add(act[j,s].j.s);

g. dunp() ;

Activity



Resour ceRequire

req=

[ Adoes 1, A 1] 1 [ Bdoes 1, B, 1] 1 [ C.does_1, C, 1]
[ Bdoes 1, B, 2] 1 [ Cdoes 1, C 2]

[ Adoes 2, A 1] 1 [ Bdoes 1, B, 3] 1 [ Cdoes_1, C 3]

[ Adoes 2, A 2] 1 [ Cdoes 1, C 4]
[ Bdoes 2, B, 1] 1

[ Adoes 3, A 1] 1 [ Bdoes 2, B, 2] 1 [ C.does_ 2, C 1]

[ Adoes 3, A 2] 1 [ Cdoes 2, C 2]

[ Adoes 3, A 3] 1 [ Bdoes 3, B, 1] 1 [ C.does_2, C 3]
[ Bdoes 3, B, 21 1 [ C.does 2, C, 4]
[ Bdoes 3, B, 3] 1 [ Cdoes 2, C 5]

[ Cdoes 3, C 1]
[ Cdoes 3, C 2]
st epToMode =
[1] A does_1 B does 1 C does_1
[2] A does 2 B does 2 C does_ 2
[3] A does_3 B does 3 C does_3

st epToMbde

rcpsp

N N

= P P R=




[on o R O o T e ]

A does 1
B_does 2
B_does 3
A _does 2
C _does 3
A does 3
C _does1

4.5.1 Activity Activity

Activity
18

El ement j (set=J);

El ement s(set=S)

Set stepToMode(i ndex=s);

Activity act (index=(j,s), node=stepToMde[s]);

75
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Activity act(index=(j,1), node=stepToMde[1]);
Activity act (index=(j,2), node=stepToMde[2]);
Activity act (index=(j,3), node=stepToMde[3]);

El ement j (set=J);

El ement s(set=S);

Set stepToMode(i ndex=(j,s));

Activity act (index=(j,s), node=stepTohMode[j, s]);

4,5.2

18
act[1,1],act[1,2],act[1, 3] 3

act[1,2] act[1,1] act[1,3]

a<b

a.endTinme <= b.startTine

/1
act[j,s-1] < act[j,s], s > 1 ;

S| MPLE

/1 i
act[j,1] < act[j,2] [/
act[j,2] < act[j,3] [/




/1
act[j,s-1] < act[j,s], s > 1, 10

s-1 S 10
a b i nt eger
a.endTine + integer <= b.startTine
a<b, Par anet er Par amet er
har d
sof t ( )
4,5,3
R
a, b R a
b
R a endTi me
startTi me b startTine
A
1 1 1 2 1 3
A S| MPLE
/1 A

act[j-1,1] << act[j,1], "A", | > 1,
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[ R o T e ]

A _does 1
B_does 2
C_does 3
C_does 2
A does 3
B does 3
A does 2

rcpsp
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4.6

Bool ean( Acti vi ty==" ")y /] Activity
1 0
Activity.startTinme
Activity.endTi nme
Activity. processTi ne
Bool ean( Acti vi ty==" ") Activity

startTinme , endTi ne , processTi ne

S| MPLE
Par anet er

4.6.1

( )

A B, C 2

1000

A does 1 2 3 6
B does 3 2 3 8
C does 4 5 2 11
A does 2000 1000 0 6
B does 0 1000 0 8
C does 0 0 1000 11
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A does_1
A does 2
A does_3
B does 1
B does_ 2
B does_3
C does_1
C does_2
C does_3

cost

P |O|O [O |k |O|OC|F, ([N |~

/1

Par amet er cost (i ndex=nj;

Expr essi on cost Sum

cost Sum= sun{Bool ean(act[j,s] ==m*cost[n], (j,sS, mnxstepToMode[s]));
soft Constraint (10); //

costSum <= 0; //

cost

cost =

[A does 1] 2 [B does 1] O [C.does 1] O
[A does 2] 1 [B does 2] 1 [C.does 2] O
[A does 3] O [B does 3] 0O [C.does 3] 1

rcpsp
12

wesp sof t Constraint ()

soft Constraint (10); //

costSum <= 0; //

sof t Constraint ()

sof rConstraint ()
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opti ons. def aul t Const rai nt Wi ght

[y Ty ol T e

B_does 1
Z _does 2
B_does 3
A does_ 3

5

2 3000
22

10 3000 22

Lo ) I O o T e

B _does 1
A does 2
B_does 3
A does 3
C doeg 2
C _does 1

1
options. def aul t Obj ecti veWei ght
1 2 9000
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17

11 9000 17
1
2
3 _ I
4 s :
5 T
fi
B_does_1
A _does 2
A does 3
C _does_3
A does_1
C_does 1
B does 3
C _does 2
B_does_2
10
( )
10 1 0 36
5 1 1 31
4 1 2 26
3 1 3 22
1 1 5 20
1 2 9 17
1 3 20 12
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0 5 10 15 20 o5
a2k (FH)

12

4.6.2

a.startTinme >= 3;

b.startTime == 5;

rcpsp

a.startTime >= b.startTinme;
Activity Bool ean
Bool ean
Act Mbde Act Mode

Bool ean 2

a.startTi ne(endTi ne) + Paraneter <= b.startTi ne(endTi ne);
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4.7

4.7.1

a, b d R
a, b,d

d << a, "R';
d << b, "R';
a,b
d endTinme
4.5.2 a,b

3a
dunmyResour ce
A 1 A does_1 C 1
C does_1 dunmyResour ce
dunmyActivity dunmyMode
dummyMode®  dunmyResour ce
dunmyResour ce

DumyMode



dunmyActivity 1 2 3 1

dummy << act[j,1], "dummyResource", 1 <= j <= 3;

act [ ] dunmyResour ce
act[j, 1]
dunmyResour ce B does 1
act [ 1] A C

cap[ "dunmyResource",t] = 10; //

/1

/1 3a ( )
/1

Set M

El ement m(set=M); //

Resour ceCapacity cap(resource=R, tinmeStep=T);
cap[r,t] = 1;
cap["dummyResource",t] = 10; //

Set J ="1.. 6"; //

I
Activity durmmy(name="dummy", node=Set (" dunmyMode"));

dunmmy << act[j, 1], "dumryResource", 1 <= | <= 3;
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req =
[ Adoes 1, A 1] 1

[ Bdoes 1, B, 1] 1

[ Cdoes 1, C 1] 1

[ dumyMde, dunmyResource, 1] 1
[ Adoes 1, dumyResource, 1] 1
[ Cdoes 1, dummyResource, 1] 1
st epToMbde =
13 3a
1
e |
3
4
5 L. bt
]
A does 1
B_does 2
C does 3
B _does 1
C _does 1
A does 2
B does 3
Acdoess [N
1 3 1 AC
4.7.2
act[j, 1] <<dunmy , "dummyResource", 1 <=j <= 3;
A C 1




endTi me dunmy
act[j, 1]
1 3 1 AC
14
3 L i i
4 ]
5 .
4]
C does 1
A does 2
A does 3
B_does 1
B_does_3
A does 1
B_does 2
Cooes3 (NN
4,7.3
a
15
a
c 2 a c b
c
S S 2 a

act[j, 1]

87
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4. 8 showSyst em()

3(

S| MPLE
showSyst en() rcpsp
)
*khkkhkkkkhkhkkikk aCtIVIty *khkkhkkkkhkkhkkhkhkk
act[1,1]:
duedate = inf } (inf )

"A does 1" time=1
"A"

( 0, 1]..

"B_does_1": time =3

"B":

( 0, 3.

"C_does _1": time =4
"C"

( 0, 4.

1 predecessor(s):

sourceActivity

1 successor(s):
act[1,2]

HFRHAIAAIIE resource *HrrrsrErx
"A"
sourceActivity
act[1,1]
act[1,2]
act[1,3]

act[6,3]
sinkActivity
( 0,41].. 1/hard

e

J
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*khkkhkkhkkhkkhkkhkhikk p reced ence *khkkhkkhkkhkkhkhkhkhkk

act[1,1]<act[1,2]: (STANDARD) act[1,1] --(timelag: 0)--> act[1,2]
act[1,2]<act[1,3]: (STANDARD) act[1,2] --(timelag: 0)--> act[1,3]

*khkkhkkhkkhkkhkkhkkhikk Objective *khkkhkkhkkhkkhkhkhkikk

comepletionTime:




