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#include <ilsolver/ilosolverint.h>
#include <fstream>
ILOSTLBEGIN

typedef lloArray<IlolntArray> IntMatrix;
typedef lloArray<IntMatrix> _3DIntArr;
typedef lloArray<IlolntVarArray> _2DIntVarArr;
typedef lloArray<_2DIntVarArr> _3DIntVarArr;
typedef lloArray<_3DIntVarArr> _4DIntVarArr;

int main () {
IloEnv env;

1 "inspector.txt"

ofstream out_file("inspector.txt");

if(lout_file){
cerr << "Can't creat the file yor wish to write tol!!" << endl;
return -1;

lloInta, j, 1, n,d,j1,l1,km,al,mii;

try {
IloModel model (env);

lloInt nbAirlines = 3; 1l
Ilolnt nbJobs = §; 1
Ilolnt nbSeciJobs = 3;

llolnt nbDays =21; I
llolnt nbHours = §; 1
Ilolnt nblnspectorl = 3; 1
Ilolnt nblnspector2 = 4; 1

Ilolnt nbSection = 3;
Ilolnt SectionDays = 7;

IloIntArray Airlinel nspector(env, nbAirlines, 3, 2, 2); 1

IloIntArray Joblnspectorlup(env, nbJobs+nbSeciJobs, 1,0, 0,1, 0, 0,1, 1, 0, 1, 1);
I

llolntArray nbTrainDaysl(env, nbinspectorl, 1,0, 0); 1

IloIntArray nbTrainDays2(env, nbinspector2, 1, 0, 1, 0); I

IloIntArray TrainstDay1(env, nblnspectorl, 3, 0, 0); i

IlolntArray TrainstDay2(env, nblnspector2, 1, 0, 1, 0); 1

IntMatrix Inspector1P(env, nblnspectorl); I
IntMatrix Inspector2P(env, nblnspector2); 1
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Inspector1P[0]=IlolntArray(env, nbAirlines, 1, 2, 2);
Inspector1P[1]=IlolntArray(env, nbAirlines, 2, 1, 2);
Inspector1P[2]=IlolntArray(env, nbAirlines, 2, 2, 1);

Inspector2P[0]=IlolntArray(env, nbAirlines, 1, 2, 3);
Inspector2P[ 1]=IlolntArray(env, nbAirlines, 1, 3, 2);
Inspector2P[ 2]=IlolntArray(env, nbAirlines, 2, 1, 3);
Inspector2P[ 3]=IloIntArray(env, nbAirlines, 2, 3, 1);

IntMatrix  frequency(env, nbAirlines); I
IntMatrix  JobHours(env, nbAirlines); I

IntMatrix  priority(env, nbJobs+nbSeciJobs); I
IntMatrix  JobManpower(env, nbAirlines); I
IntMatrix Place(env, nbAirlines); I

frequency[O]=llolntArray(env, nbJobstnbSeciJobs, 1, 1, 2,2, 4,4, 1, 1,1, 4, 1);
frequency[1]=llolntArray(env, nbJobs+nbSeciJobs, 1, 1, 3,1, 2,2, 1,1, 3, 1, 1);
frequency[2]=llolntArray(env, nbJobs+nbSeciJobs, 1, 1, 3,1,2,2,1, 1, 3,3, 1);

JobHourg[O]=llolntArray(env, nbJobs+nbSecidobs, 8, 5, 2,5, 4, 4,4, 8,5,4,4);
JobHourg[ 1]=llolntArray(env, nbJobs+nbSeciJobs, 14, 3, 2, 3,4, 4, 4, 8, 2, 4, 4);
JobHourg[2]=llolntArray(env, nbJobs+nbSeciJobs, 14, 3, 2, 3,4, 4,4, 7, 2, 4, 4);

priority[O]=llolntArray(env, nbJobs+nbSeciJobs, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0);
priority[1]=llolntArray(env, nbJobs+nbSeciJobs, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0);
priority[2]=llolntArray(env, nbJobs+nbSeciJobs, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0);
priority[3]=llolntArray(env, nbJobs+nbSeciJobs, 0,0,0,0, 1,1, 1,1, 1, 1, 1);
priority[4]=llolntArray(env, nbJobs+nbSeciJobs, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0);
priority[5]=llolntArray(env, nbJobs+nbSeciJobs, 0, 0, 0, 0, 1, 0, 0, O, 1, O, 0);
priority[6]=llolntArray(env, nbJobs+nbSeciJobs, 0, 0,0, 0, 1,1,0,0, 1, 1, 1);
priority[ 7]=llolntArray(env, nbJobs+nbSeciJobs, 0, 0,0, 0, 1, 1,0, 0, 1, 1, 1);
priority[8]=llolntArray(env, nbJobs+nbSeciJobs, 0, 0, 0, 0, 1, 0, 0, 0, 0, O, 0);
priority[9]=llolntArray(env, nbJobs+nbSeciJobs, 0, 0, 0,0, 1, 1,0, 0, 1, 0, 0);
priority[10]=IlolntArray(env, nbJobs+nbSeciJobs, 0, 0, 0, 0, 1, 1, 0, 0, 1, 1, 0);

JobManpower[O]=IlolntArray(env, nbJobs+nbSeciJobs, 2, 3,2,4,2,2,3,3,1,1, 1);
JobManpower[1]=IlolntArray(env, nbJobs+nbSeciJobs, 2, 3, 2,4, 2,2, 3,3, 1,1, 1);
JobManpower[2]=IlolntArray(env, nbJobs+nbSecidobs, 2, 3, 2,4, 2,2, 3,3, 1,1, 1);

Place[O]=llolntArray(env, nbJobs+nbSeciJobs, 1, 2,2, 1,2,1, 1,1, 2, 1, 1);
Place[1]=llolntArray(env, nbJobs+nbSeciJobs, 1, 1,1, 1,1,1,1,1,1, 1, 1);
Place[2]=llolntArray(env, nbJobs+nbSeciJobs, 1, 1,1,1,1,1,1,1,1, 1, 1);

lloIntArray AirlineTHours(env, nbAirlines); I
for(a=1; a<=nbAirlines; a++){
for(j=1; j<=nbJobs+nbSeciJobs; j++)
AirlineTHourg[a-1] += JobHours[a-1][j-1]* JobManpower[a-1][j-1]* frequency[a-1][j-1];
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3DIntArr SeciJobst(env,nbAirlines); I

for(a=1; a<= nbAirlines, at++)

SeciJobst[a-1] = IntMatrix(env,nbSeci Jobs);
SeciJobst[0][O]=IlolntArray(env, frequency[0][nbJobs+0], 57);
SeciJobst[0][1]=IlolntArray(env, frequency[0][nbJobs+1], 45, 61, 105,145);
SeciJobst[0][2]=IlolntArray(env, frequency[0][nbJobs+2], 37);
SeciJobst[ 1][O]=llol ntArray(env, frequency[1][nbJobs+0], 65, 90, 125);
SeciJobst[1][1]=IloIntArray(env, frequency[1][nbJobs+1], 49);
SeciJobst[1][2]=IloIntArray(env, frequency[1][nbJobs+2], 35);
SeciJobst[2][0]=IlolntArray(env, frequency[2][nbJobs+0], 61, 93, 133);
SeciJobst[2][1]=llolntArray(env, frequency[2][nbJobs+1], 42, 82, 153);
SeciJobst[2][2]=IloIntArray(env, frequency[2][ nbJobs+2], 33);

/fbuild model

2DIntVarArr  SectionHours(env, nbAirlines); 1

for(a=1; a<= nbAirlines, at++)

SectionHourg[a-1] =llolntVarArray(env,nbSection, 0, AirlineTHourga-1]);

3DIntVarArr Jobst(env,nbAirlines); I
for(a=1; a<=nbAirlines, at++)
Jobst[a-1] = _2DIntVarArr(env,nbJobs+nbSeciJobs);
for(a=1; a<= nbAirlines; at++){
for(j = 1; j <= nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1)
Jobst[a-1][j-1]=IlloIntVarArray(env,frequency[a-1][j-1],1,nbDays* nbHours-JobHours a-1][j-1] +1);

_4DIntVarArr jobmanl(env, nbAirlines); I
for(a=1; a<=nbAirlines; at++)
jobmanl[a-1] = _3DIntVarArr(env,nbJobs+nbSeciJobs);
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1)
jobmanl[a-1][j-1] = _2DIntVarArr(env,frequency[a-1][j-1]);

}
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1){
for(1=1; I<=frequency[a-1][j-1]; |++)
jobmanl[a-1][j-1][I-1] = llolntVarArray(env,nblnspectorl, O, 1);
}

_4DIntVarArr jobman2(env, nbAirlines); i
for(a=1; a<=nbAirlines; at++)

jobman2[a-1] = _3DIntVarArr(env,nbJobs+nbSeciJobs);
for(a=1; a<=nbAirlines; at++){
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for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1)
jobman2[a-1][j-1] = _2DIntVarArr(env,frequency[a-1][j-1]);
}
}
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1){
for(I=1;I<=frequency[a-1][j-1];I++)
jobman2[a-1][j-1][I-1] = lloIntVarArray(env,nblnspector2, 0, 1);
}

}

/lconstruct constraints
for(a=1; a<=nbAirlines; at++){
for(j=nbJobs+1; j<=nbJobs+nbSeciJobs; j++){
for(I=1; I<=frequency[a-1][j-1]; |++)
model .add(Jobst[a 1][j-1][I-1]==SeciJobst[a-1][j-1-nbJobs][I-1]);

}

1
for(a=1; a<=nbAirlines; a++){
for(j=1; j<=nbJobs; j++){
for(m=1; m<=3; m++){
if (JobHourg a-1][j-1]>8* (m-1)+1){
if(JobHourg a-1][j-1]<=8* m){
if(frequency[a-1][j-1]>=1){
for(1=1; I<=frequency[a-1][j-1]; I++){
for(d=1; d<=nbDays; d++) {
for(k=1; k<JobHourg a-1][j-1]-8* (m-1) ; k++)
model .add(Jobst[a-1][j-1][I-1]!=nbHours* (d-1)+nbHours+1-k);

1
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
for(n=1; n <= nbJobs+nbSeciJobs; n++) {
if (priority[j-1][n-1]==1){
if (frequency[a-1][j-1]>=1){
if(frequency[a-1][n-1]>=1)
model .add( Jobst[a-1][j-1][0] +JobHoursg[a-1][j-1]-1 < Jobst[a-1][n-1][O] );
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I
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs; j++){
if(frequency[a-1][j-1]>1){
for( 1=1; I<frequency[a-1][j-1]; I++)
model .add( Jobst[a-1][j-1][l]-Jobst[a-1][j-1][I-1]>=0.5* (nbHours* nbDay</frequency[a-1][j-1]) );
}

}

I
for(a=1; a<=nbAirlines; at++){
for(m=1; m<=nbSection; m++){
[10Expr zeee(env),zeee2(env);
try{
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1){
for( 1=1; I<=frequency[a-1][j-1]; |++){
zeee += ( 1+SectionDays*(m-1)*nbHours <= Jobst[a-1][j-1][I-1] && Jobst[a-1][j-1][I-1] <=
SectionDays* m* nbHours )* JobM anpower[a-1][j-1] * JobHours[a-1][j-1];
zeee? += ( 1+SectionDays*(m-1)*nbHours <= Jobst[a-1][j-1][l-1] && Jobst[a-1]j-1][l-1] <=
SectionDays* m* nbHours )* Jobl nspector1up[j-1] * JobHourg[a-1][j-1];
}
}
}
model .add( zeee >= 0.85* AirlineTHourg a-1]/nbSection);
model .add( zeee <= 1.2* AirlineTHourg[ a-1]/nbSection);
model .add( zeee == SectionHourg[a-1][m-1]);
model.add( zeee2 <= 0.5* nbDays* nbHours/nbSection);
}
catch(...){
zeee.end();
zeee2.end();
throw;
}
zeee.end();
zeee2.end();
}
}

"
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(JobManpower[a-1][j-1]>Airlinel nspector[a-1] {
if(frequency[a-1][j-1]>=1){
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for( 1=1; I<=frequency[a-1][j-1]; [++){
IloExpr z1(env),z2(env);
try{
for(j1=1; j1<=nbJobs+nbSeciJobs; j1++){
if(j!=j 1)
if (frequency[a-1][j1-1]>=1){
for(11=1; I11<=frequency[a-1][j1-1]; |11++){
z1 += ( Jobst[a-1][j1-1][I1-1] >= Jobst[a-1][j-1][I-1] && Jobst[a-1][j1-1][I1-1] <=
Jobst[a-1][j-1][I-1] +JobHourg a-1][j-1]-1);
z2 += ( Jobst[a-1][j1-1][I1-1]+JobHourg[a-1][j1-1]-1 >= Jobst[a-1][j-1][I-1] &&
Jobst[a-1][j1-1][11-1]+JobHoursg[a-1][j1-1]-1 <=
Jobst[a-1][j-1][I-1] +JobHourg[a-1][j-1]-1);
}
}
}
}
model.add(z1 == 0);
model.add(z2 == 0);
}
catch(...){
z1.end();
z2.end();
throw;
}
z1l.end();
z2.end();

}
}
}
}
for(d=1; d<=nbDays; d++) {
for(k=1; k<=nbHours; k++) {
I1oExpr z3(env),z4(env);
try{
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(JobManpower[a-1][j-1]<=Airlinel nspector[a-1]){
if(frequency[a-1][j-1]>=1){
for( 1=1; I<=frequency[a-1][j-1]; [++){
z3 +=(Jobst[a-1][j-1][I-1]<= nbHours* (d-1)+k-1 & & Jobst[a-1][j-1][I-1]+JobHourg a-1][j-1]-1
>= nbHours* (d-1)+k-1 )* JobManpower[a-1][j-1];
z4 +=(Jobst[a-1][j-1][I-1]<= nbHours* (d-1)+k-1 & & Jobst[a-1][j-1][I-1]+JobHourg a-1][j-1]-1
>= nbHours* (d-1)+k-1 )* Jobl nspector1up[j-1];
}
}
}
}
model .add( z3 <= Airlinelnspector[a-1] );
model.add( z4 <=1);
}
catch(...){
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z3.end();
z4.end();
throw;

z3.end();
z4.end();

}

I
for(a=1; a<=nbAirlines; a++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(Joblnspectorlup[j-1] >=1){
if(frequency[a-1][j-1]>=1)1{
for( 1=1; I<=frequency[a-1][j-1]; |++)
model .add(jobmanl[a-1][j-1][I-1][a-1]==1);
}
}

}

I
for(d=1; d<=nbDays ; d++) {
for(k=1; k<=nbHours; k++) {
[1oExpr z5(env);
try{
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if (frequency[a-1][j-1]>=1){
for(1=1; I<=frequency[a-1][j-1]; |++)
z5 += (Jobst[a-1][j-1][I-1]<=nbHours* (d-1)+k-1 & & Jobst[a-1][j-1][I-1] +JobHourga-1][j-1]-1
>= nbHours* (d-1)+k-1 )* JobManpower[a-1][j-1];
}
}
}
model .add(z5 <= nbl nspector1+nblnspector2);

}
catch(...){

z5.end();
throw;

}
z5.end();

}
}

I
for(a=1; a<=nbAirlines; a++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1){
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}

1

}

}

for( 1=1; I<=frequency[a-1][j-1]; |++){
[10Expr z6(env),z7(env);

try{

for(i=1;i<=nblnspectorl;i++)
z6 +=jobmani[a-1][j-1][I-1][i-1];

model.add( z6 >= Joblnspectorlup[j-1] ); //

for(i=1;i<=nblnspector2;i++)
z7 +=jobman2[a-1][j-1][1-1][i-1];

}

model.add( z6+27 == JobManpower[a-1][j-1] ); //

catch(...{

}

z6.end();
z7.end();
throw;

z6.end();
z7.end();

}

for(a=1; a<=nbAirlines; at++){

for(j :l, J <:anObS+an€Ci JObS, j++){
if(frequency[a-1][j-1]>=1){

for(1=1; I<=frequency[a-1][j-1]; |++){

for(k = 1; k <= nbHours ; k++) {
for(i=1; i<= nbinspectorl; i++){
if(nbTrainDays1[i-1]>0){
for(d = TrainstDay1[i-1]; d <=TrainstDay1[i-1] +nbTrainDaysl1[i-1]-1 ; d++)
model.add( jobmanl[a-1][j-1][I-1][i-1]* (Jobst[a-1][j-1][I-1] <= nbHours*(d-1)+k-1 & &
Jobst[a-1][j-1][I-1]+JobHours[a-1][j-1]-1 >= nbHours* (d-1)+k-1 )==0);
}
}
for(i=1; i<= nbInspector2; i++){
if(nbTrainDays2[i-1]>0){
for(d = TrainstDayZ2[i-1]; d <=TrainstDay2[i-1]+nbTrainDays2[i-1]-1 ; d++)
model.add( jobman2[a-1][j-1][I-1][i-1]* (Jobst[a-1][j-1][I-1] <= nbHours*(d-1)+k-1
& & Jobst[a-1][j-1][I-1]+JobHourg[a-1][j-1]- >= nbHours* (d-1)+k-1 )==0);
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I
for(d = 1; d <= nbDays ; d++) {
for(k = 1; k <= nbHours ; k++) {
for(i = 1; i <= nblnspectorl; i++){
[10Expr z8(env);
try{
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1){
for( 1=1; I<=frequency[a-1][j-1]; [++)
z8 += jobmanl[a-1][j-1][I-1][i-1]* (Jobst[a-1][j-1][I-1]] <= nbHours*(d-1)+k-1 &&
Jobst[a-1][j-1][I-1]+JobHourg a-1][j-1]-1 >= nbHours* (d-1)+k-1) ;

}
}
}
model.add( z8 <=1);
}
catch(...){
z8.end();
throw;

}
z8.end();

}
for(i = 1; i <= nblnspector2; i++){
I1oExpr z9(env);
try{
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1){
for( 1=1; I<=frequency[a-1][j-1]; [++)
29 += jobman2[a-1][j-1[I-1][i-1]*(Jobst[a-1][j-1][I-1] <= nbHours*(d-1)+k-1 &&
Jobst[a-1][j-1][I-1] +JobHourga-1][j-1]-1 >= nbHours* (d-1)+k-1) ;

}
}
}
model.add(z9<=1);
}
catch(...){
29.end();
throw;
}
Z9.end();
}
}
}
I
for(i=1; i<=nblnspectorl; i++){
I1oExpr z10(env);
try{
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for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if (frequency[a-1][j-1]>=1)1{
for( 1=1; I<=frequency[a-1][j-1]; |++)
710 +=jobmanl[a-1][j-1][I-1][i-1]* JobHourg a-1][j-1];
}
}

}
model .add( z10 >=0.8* loSum(AirlineTHours)/(nbl nspector1+nbl nspector2));

model.add( z10 <=1.2* [loSum(AirlineT Hours)/(nbl nspector1+nbl nspector?2));
}
catch(...){
z10.end();
throw;

}
z10.end();

}

for(i=1; i<=nblnspector2; i++){
[1oExpr z11(env);
try{
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1){
for( 1=1; I<=frequency[a-1][j-1]; |++)
711 += jobman2[a-1][j-1][I-1][i-1]* JobHourg[a-1][j-1];

}

}
model .add( z11 >=0.8* [loSum(AirlineTHours)/(nbl nspector 1+nbl nspector2));

model.add( z11 <=1.2* [loSum(AirlineTHours)/(nblnspector1+nblnspector?));
}
catch(...){
z11.end();
throw;

}
z11.end();

}

1
for(d = 1; d <= nbDays ; d++) {
for(i=1; i<=nblnspectorl; i++){
IloExpr z12(env),z13(env);
try{
for(a=1; a<=nbAirlines; a++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(Placefa-1][j-1]==1){
if (frequency[a-1][j-1]>=1){
for( 1=1; I<=frequency[a-1][j-1]; |++)
z12 += (Jobst[a-1][j-1][I-1]+JobHours[a-1][j-1]-1>nbHours* (d-1) & & Jobst[a-1][j-1][I-1]
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<= nbHours*d )*jobmani[a-1][j-1][I-1][i-1];

}
}
for(a=1; a<=nbAirlines; a++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(Place]a-1][j-1]==2){
if(frequency[a-1][j-1]>=1){
for( 1=1; I<=frequency[a-1][j-1]; |++)
z13 += (Jobst[a-1][j-1][I-1]+JobHourg[a-1][j-1]-1>nbHours* (d-1) && Jobst[a-1][j-1][I-1]
<= nbHours*d )*jobmani[a-1][j-1][I-1][i-1];
}
}
}
}
model .add((z12>=1)+(z13>=1)<=1);
}
catch(...){
z12.end();
z13.end();
throw;
}
z12.end();
z13.end();
}
for(i=1; i<=nblnspector2; i++){
I1oExpr z14(env),z15(env);
try{
for(a=1; a<=nbAirlines; a++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(Place]a-1][j-1]==1){
if(frequency[a-1][j-1]>=1){
for( 1=1; I<=frequency[a-1][j-1]; |++)
z14 += (Jobst[a-1][j-1][I-1]+JobHourg[a-1][j-1]-1>nbHours* (d-1) && Jobst[a-1][j-1][I-1]
<=nbHours*d )*jobman2[a-1][j-1][I-1][i-1];
}
}
}
}
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(Placefa-1][j-1]==2){
if(frequency[a-1][j-1]>=1){
for( 1=1; I<=frequency[a-1][j-1]; |++)
z15 +=(Jobst[a-1][j-1][I-1]+JobHourg & 1][j-1]-1>nbHours* (d-1) & & Jobst[a-1][j-1][I-1]
<=nbHours*d )*jobman2[a-1][j-1][I-1][i-1];
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}
model.add((z14>=1)+(z15>=1)<=1);
}
catch(...){
z14.end();
z15.end();
throw;
}
z14.end();
z15.end();

}

I 1
llolntVar tatal Obj(env,0, 250);

[10Expr Objla(env),Obj1b(env);
try{
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if (frequency[a-1][j-1]>=1){
for( 1=1; I<=frequency[a-1][j-1]; I++){

for(i=1; i<=nblnspectorl; i++)
Objla+=jobmani[a-1][j-1][I-1][i-1]* Inspector1P[i-1][a-1];
for(i=1; i<=nblnspector2; i++)
Obj1b += jobman2[a-1][j-1][I-1][i-1]* Inspector2P[i-1][a-1];

}
}
model .add(tatal Obj == Objla+Obj1b);
}
catch(...){
Objla.end();
Obj1b.end();
throw;
}
Objla.end();
Obj1b.end();

1 2

lloIntVar tatal Obj2(env,0, 147);

[1oExpr Obj2c(env),0Obj2d(env);

try{

for(d = 1; d <= nbDays ; d++) {
for(i=1; i<=nblnspectorl; i++){
I10Expr Obj2a(env);
try{
for(a=1; a<=nbAirlines; at++){
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for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1){
for(1=1; I<=frequency[a-1][j-1]; |++)
Obj2a += jobmanl[a-1][j-1][I-1][i-1]* (Jobst[a-1][j-1][I-1] <= nbHours*d & &
Jobst[a-1][j-1][I-1] + JobHourg[a-1][j-1]-1 > nbHours* (d-1) );

}
}
Obj2c += (Obj2a >=1);
}
catch(...){
Obj2a.end();
throw;
}
Obj2a.end();
}
for(i=1; i<=nblnspector2; i++){
I1oExpr Obj2b(env);
try{
for(a=1; a<=nbAirlines; at++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1){
for( 1=1; I<=frequency[a-1][j-1]; |++)
Obj2b += jobman2[a-1][j-1][I-1][i-1]* (Jobst[a-1][j-1][I-1] <= nbHours*d & &
Jobst[a-1][j-1][I-1]+JobHourg[a-1][j-1]-1 > nbHours* (d-1) );

}
}
Obj2d += (Obj2b >=1);
}
catch(...){
Obj2b.end();
throw;
}
Obj2b.end();
}
}
model .add(tatal Obj2 == Obj2c+Obj2d);
}
catch(...){
Obj2c.end();
Obj2d.end();
throw;
}
Obj2c.end();
Obj2d.end();
I100bjective Obj=IloMinimize(env, tatal Obj+tatal Obj2);

//solver model
IloSolver solver(model);
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solver.solve();

for(m=1; m<=nbSection; m++){
out file<<™ Month " <<m<<" "<<1+SectionDays* (m-1)* nbHours<<"-"<<SectionDays* m* nbHours<<end!;
out_file<<"Job Workstarttime hours "<<endl;
for( a=1; a<=nbAirlines; at++){
for(j = 1; j <=nbJobs+nbSeciJobs; j++){
if(frequency[a-1][j-1]>=1){
for(l = 1; | <=frequency[a-1][j-1]; I++){
if( solver.getValue(Jobst[a-1][j-1][I-1]) >= 1+SectionDays* (m-1)* nbHours){
if( solver.getValue(Jobst[a-1][j-1][I-1]) <= SectionDays* m* nbHours)
out_file << a <<"_"<<j<<" "<<l<<" "<< solver.getVaue(Jobst[a-1][j-1][I-1]) <<"
"<<JobHourg a-1][j-1]<<endl;

out_file<<endl;

out_file<<"Airline Section WorkHours'<<endl;
for( a=1; a<=nbAirlines, at++)
out_file<< a<<" "<<m<<" "<<solver.getValue(SectionHourg a-1][m-1])<<endl;

}

out_file<<endl;

out_file << "jobNumber Worker"<<endl;
for(a=1; a<=nbAirlines; a++){
for(j=1; j<=nbJobs+nbSeciJobs; j++){
if (frequency[a-1][j-1]>=1){
for(I=1;1<=frequency[a-1][j-1];1++) {
for(i = 1; i <= nblnspectorl; i++) {
if(solver.getValue(jobmani[a-1][j-1][I-1][i-1])==1)
out file << "job " << a <<" "<gj<<" << 1 "<<i<<endl;// """ <<
solver.getValue(jobmanl[j-1][i-1]) << endl;
}
for(i = 1; i <= nblnspector2; i++) {
if(solver.getValue(jobman2[a-1][j-1][I-1][i-1])==1)
out file<<"job " << a<<" "<<j<<" M<<l<<” 2 "<<i<<endl;// " <<
solver.getValue(jobman2[j-1][i-1]) << endl;

out_file <<solver.getValue(tatal Obj) <<endl;
out_file <<solver.getValue(tatalObj2) <<endl;

}
catch (IloException& ex) {
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cerr << "Error: " << ex << endl;

}
env.end();
return O;

}
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