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#include <string.h>
#include <stdlib.h>
#include <stdio.h>
#include <math.h>
#include <conio.h>
#include <iostream>
#tinclude <time.h>
#include <iomanip>
using namespace std;
int i, j, k , Nodes , NEdges;
float **Dist;
void Shortset_Path() //Shortest Path Between All Pair Of Nodes;
{
//int 1, j, k, 1;
for (k=1;k<Nodes+1;k++){
for (i=1;i<Nodes+1;i++){
if(i==k)
continue;
for( j=1;j<Nodes+1;j++){
if(i==j|[j==k)
continue;
if ( Dist[i][k]+Dist[k][j] < Dist[i][j1)
Dist[i][j] = Dist[i][k]+Dist[k][7];

}
}
for(i=0;i<Nodes+1;i++)
Dist[i][i] = ©;
FILE *OQutput;
Output = fopen("Output.txt" , "w");
for(i=1;i<Nodes+1;i++){
for(j=1;j<Nodes+1;j++)
fprintf(Output, "%f\t",Dist[i][j]);
fprintf(Output,”\n");

}

void main (void) {
FILE *Input;
Input = fopen ("Input.txt", "r");
fscanf(Input, "%d",&Nodes);
fscanf(Input, "%d",&NEdges);
Dist = new float *[Nodes+1];
for(i=0;i<Nodes+1;i++)
Dist[i] = new float[Nodes+1];
for(i=0;i<Nodes+1;i++){
for(j=0;j<Nodes+1;j++)
Dist[1][j] = 10000000000;
}
for(i=1;i<NEdges+1;i++){
fscanf(Input,"%d",&]j);
fscanf(Input, "%d",&k);
fscanf(Input, "%f",&Dist[j][k]);
, Dist[k][j] = Dist[j][k];
Shortset_Path();
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#include <ilcplex/cplex.h>
#include <string.h>
#include <stdlib.h>
#include <stdio.h>
#include <math.h>
#include <conio.h>
#include <iostream>
#include <time.h>

#include <iomanip>

using namespace std;

float **Distance , **Distance2 , **TCFD , *L ,CostOperator, CostTraveling ;
int NoMadan , NoFaravari, NoExternal, P, CPXEnv;
float StartTime ,EndTime ;

#define MAXCONS 500000000 // Maxinum number
of constraints

t#tdefine MAXNZ 400000000 // Maxinum number of non-zeros
in the constraints pool

#define BigM 100000000

CPXENVptr env = NULL;

CPXLPptr 1p = NULL;

float second() {
return((float )clock()/(float)CLK_TCK);
}

void ModelPopulate() {

char errmsg[1024];
long status;

int i,j,k,1,w,r;

int counter;

char sense[1];

char *coltype;

long constraints,nzcnt, numcols, numrows;

int **yptr, **wPtr, *vPtr;

int *rmatbeg, *rmatind;

double **xPtr, **zPtr,*rhs,*rmatval, *1b,*ub,*OperationCost;
double *obj, *X_Cplex, objval;

// Allocate temporary CPLEX data structures

rhs = new double [2];

if (rhs == NULL) {
printf ("could not allocate memory for obj.\n");
exit (-1);

}

rmatval = new double [100000];

if (rmatval == NULL) {
printf ("could not allocate memory for obj.\n");
exit (-1);
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rmatbeg = new int [2];
if (rmatbeg == NULL) {

printf ("could not allocate memory
exit (-1);

¥

rmatind = new int [100000];

if (rmatind == NULL) {
printf ("could not allocate memory
exit (-1);

¥

obj = new double [100000];

if (obj==NULL) {

printf ("could not allocate memory
exit (-1);

¥

1b = new double [100000];

if (1lb==NULL) {
printf ("could not allocate memory
exit (-1);

¥

ub = new double [100000];

if (ub==NULL) {
printf ("could not allocate memory
exit (-1);

¥

coltype = new char [1e0000];

if (coltype==NULL) {
printf ("could not allocate memory

exit (-1);
}

xPtr= new double *[NoMadan];

for

for

for

for

for

for

obj.\n");

obj.\n");

obj.\n");

1b.\n");

ub.\n");

coltype.\n");

for(i = @; i<NoMadan+l ; i++)
xPtr[i] = new double [NoFaravari+l];
if (xPtr == NULL) {
printf ("could not allocate memory for colname.\n");
exit (-1);
}
yPtr = new int *[NoFaravari+l];

for(i = ©; i<NoFaravari+l ; i++)
yPtr[i] = new int [P+1];
if (yPtr == NULL) {

printf ("could not allocate memory for colname.\n");

exit (-1);
}

zPtr= new double *[NoFaravari];
for(i = @; i<NoFaravari+l ; i++)

zPtr[i] = new double [NoExternal+l];

if (zPtr == NULL) {

printf ("could not allocate memory for colname.\n");

exit (-1);
}

wPtr= new int *[NoFaravari];
for(i = @; i<NoFaravari+l ; i++)

wPtr[i] = new int [NoExternal+1l];
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if (wPtr == NULL) {

printf ("could not allocate memory for colname.\n");

exit (-1);
}

vPtr = new int [NoFaravari+l];
if (vPtr == NULL) {

printf ("could not allocate memory for colname.\n");

exit (-1);

counter = 0;
for(i = 1; i<NoMadan+l ; i++) {
for(j = 1; j < NoFaravari+l ;

1b[counter]
ub[counter]
obj[counter] =
//obj[counter]
coltype[counter++] =
xPtr[i][]]

for(j = 1; j < NoFaravari+l ; j++){
for(l = 1; 1<P+1 ; 1++) {
1b[counter]
ub[counter]
obj[counter]
coltype[counter++] =

yPtr[j][1]
}

for(j = 1; j<NoFaravari+l ; j++) {
for(r = 2; r < NoExternal+l ;

1lb[counter]

ub[counter]

obj[counter] =

//obj[counter]
(Distance2[j][1])/9;

coltype[counter++]

=0'

J++){

= 0;
=1;

Distance[i][j] * L[i];

= Distance[i][j];

e
= numcols++;
=0;
=1;
J
B';
= numcols++;
r++){
= 0;
= BigM;

TCFD[3][r] + (TCFD[31[1])/9;

= Distance2[j][r] +

c;

zPtr[j]l[r] = numcols++;
}
}
for(j = 1; j<NoFaravari+l ; j++) {
for(r = 1; r < NoExternal+l ; r++){
1b[counter] = 0;
ub[counter] = BigM;
obj[counter] = 0;
coltype[counter++] = 'C';
wPtr[j][r] = numcols++;

}

for(j = 1; j < NoFaravari+l ; j++){
J J j
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1b[counter] = 0;

ub[counter] = 1;

obj[counter] = 0;

coltype[counter++] = 'B';

vPtr[j] = numcols++;

}

for(j = 1; j < NoFaravari+l ; j++){

1b[counter] = 0;
ub[counter] = BigM;
obj[counter] = 1;
coltype[counter++] = 'C';
OperationCost[j] = numcols++;

}

status = CPXnewcols(env,1lp,counter,obj,1lb,ub,coltype,NULL);
if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);
}

constraints=0;

////////////// Constraints set (1)

for( i =1; i < NoMadan+1l; i++) {
constraints += 1;

nzcnt = 0;
rhs[o] =1;
sense[0] = "E';
rmatbeg[0] = 0;

for (j = 1; j < NoFaravari+l; j++) {
if (xPtr[i][]] >= @) {
rmatind[nzcnt] = xPtr[i][j];
rmatval[nzcnt++] = 1;

}

if (nzcnt >= MAXNZ) {
sprintf(errmsg, "MAXNZ exceeded, constraint n. %d
\n",constraints);
printf("%s", errmsg);
exit(-1);
}

rmatbeg[1] = nzcnt;
if (nzcnt > @) {
status =
CPXaddrows(env,1p,0,1,nzcnt,rhs,sense, rmatbeg,rmatind, rmatval ,NULL,NULL);
if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);

}

////////////// Constraints set (2)
for( j =1; j < NoFaravari+l; j++) {
constraints += 1;
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nzcnt = 0;
rhs[0] = 0;
sense[0] = "L';
rmatbeg[0] = 0;

for (i = 1; i < NoMadan+1l; i++) {
if (xPtr[i][j] >= ©) {
rmatind[nzcnt] = xPtr[i][j];
rmatval[nzcnt++] = L[i];
}
}
for(1=1;1<3;1++){
if (yPtr[jl[1] >=0) {
rmatind[nzcnt]

= yPtr[Jj][1];
rmatval[nzcnt++] =

-200*1;
}
}
if (nzcnt >= MAXNZ) {
sprintf(errmsg, "MAXNZ exceeded, constraint n. %d
\n",constraints);
printf("%s", errmsg);
exit(-1);
}

rmatbeg[1] = nzcnt;
if (nzcnt > 0) {
status =
CPXaddrows(env,1p,0,1,nzcnt,rhs,sense,rmatbeg,rmatind, rmatval ,NULL,NULL);
if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);

}
////////////// Constraints set (3)
constraints += 1;

nzcnt = 0;
rhs[0] = P;
sense[0@] = "E';
rmatbeg[0] = 0;

for( j =1; j < NoFaravari+l; j++) {
for(1l=1;1<P+1;1++){
if (yptr[j1[1] >=0) {
rmatind[nzcnt]

= yptr[j][1];
rmatval[nzcnt++] =

1;

}
}
if (nzcnt >= MAXNZ) {
sprintf(errmsg, "MAXNZ exceeded, constraint n. %d \n",constraints);
printf("%s", errmsg);
exit(-1);
}

rmatbeg[1] = nzcnt;
if (nzcnt > 0) {
status =
CPXaddrows(env,1p,0,1,nzcnt,rhs,sense,rmatbeg,rmatind, rmatval ,NULL,NULL);
if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
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exit(-1);
}
/////1/1////// Constraints set (4)

for( j =1; j < NoFaravari+l; j++) {
constraints += 1;

nzcnt = 0;
rhs[0] = 0;
sense[0] = "E';
rmatbeg[0] = 0;

for (i = 1; i < NoMadan+1l; i++) {
if (xPtr[i][j] >= @) {
rmatind[nzcnt] = xPtr[i][]j];
rmatval[nzcnt++] = 0.9*L[i];

}

for (r = 2; r < NoExternal+l; r++) {
if (zPtr[j]l[r] >= 0) {
rmatind[nzcnt] = zPtr[j][r];
rmatval[nzcnt++] = -1;

}

if (nzcnt >= MAXNZ) {
sprintf(errmsg, "MAXNZ exceeded, constraint n. %d
\n",constraints);
printf("%s", errmsg);
exit(-1);
}

rmatbeg[1] = nzcnt;
if (nzcnt > @) {
status =
CPXaddrows(env,1p,0,1,nzcnt,rhs,sense,rmatbeg,rmatind, rmatval ,NULL,NULL);
if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);

}

////////////// Constraints set (5)
for( j =1; j < NoFaravari+l; j++) {
constraints += 1;

nzcnt = 0;
rhs[0] = 0;
sense[0] = "'L';
rmatbeg[0] = 0;

for(1=1;1<P+1;1++){

if (yptr[3][1] >=0) {
rmatind[nzcnt] = yPtr[j][1];
rmatval[nzcnt++] = 1;

}

if (vPtr[3] >= @) {
rmatind[nzcnt] = vPtr[j];
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rmatval[nzcnt++] = -BigM;

if (nzcnt >= MAXNZ) {
sprintf(errmsg, "MAXNZ exceeded, constraint n. %d
\n",constraints);
printf("%s", errmsg);
exit(-1);
}

rmatbeg[1] = nzcnt;
if (nzcnt > 0) {
status =
CPXaddrows(env,1p,0,1,nzcnt,rhs,sense,rmatbeg,rmatind, rmatval ,NULL,NULL);
if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);

}

////////////// Constraints set (6)
for( j =1; j < NoFaravari+l; j++) {
constraints +=1;

nzcnt = 0;
rhs[0] = 0;
sense[0] 'E';
rmatbeg[0] = 0;

for( r =2; r < NoExternal+l; r++) {
if (wPtr[jl[r] >= 0) {
rmatind[nzcnt] = wPtr[j][r];
rmatval[nzcnt++] = 1;

}

if (vPtr[j] >= 0) {
rmatind[nzcnt] = vPtr[jl;
rmatval[nzcnt++] = -1;

if (nzcnt >= MAXNZ) {
sprintf(errmsg, "MAXNZ exceeded, constraint n. %d
\n",constraints);
printf("%s", errmsg);
exit(-1);
}

rmatbeg[1] = nzcnt;
if (nzcnt > 0) {
status =
CPXaddrows(env,1p,0,1,nzcnt,rhs,sense,rmatbeg,rmatind, rmatval ,NULL,NULL);
if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);
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}

////////////// Constraints set (7)
for( j =1; j < NoFaravari+l; j++) {

for( r

\n",constraints);

=2; r < NoExternal+l; r++) {
constraints +=1;

nzcnt =
rhs[0]
sense[0]
rmatbeg[0]

nn
-0 o
A o
oo

1
(]
-

if (wPtr[j][r] >= 0) {
rmatind[nzcnt] = wPtr[j]l[r];
rmatval[nzcnt++] = -BigM;

if (zPtr[j]l[r] >= 0) {
rmatind[nzcnt] = zPtr[j][r];
rmatval[nzcnt++] = 1;

if (nzcnt >= MAXNZ) {
sprintf(errmsg, "MAXNZ exceeded, constraint n. %d

printf("%s", errmsg);
exit(-1);
}

rmatbeg[1] = nzcnt;
if (nzcnt > @) {
status =

CPXaddrows(env,1p,0,1,nzcnt,rhs,sense,rmatbeg,rmatind, rmatval ,NULL,NULL);

}

if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);

////////////// Constraints set (8)
for( j =1; j < NoFaravari+l; j++) {

1=1;

constraints +=1;
nzcnt = 0;
rhs[0] = 1;
sense[0] "L';
rmatbeg[0] = 0;

for( 1=1; 1< P+1; 1++) {

if (yptr[j][1] >= @) {
rmatind[nzcnt]

= yPtr[Jj][1];
rmatval[nzcnt++] = 1;
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if (nzcnt >= MAXNZ) {
sprintf(errmsg, "MAXNZ exceeded, constraint n. %d
\n",constraints);
printf("%s", errmsg);
exit(-1);
}

rmatbeg[1] = nzcnt;
if (nzcnt > 0) {
status =
CPXaddrows(env,1p,0,1,nzcnt,rhs,sense,rmatbeg,rmatind, rmatval,NULL,NULL);
if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);

////////////// Constraints set (9)
for( j =1; j < NoFaravari+l; j++) {

//1=1;

constraints +=1;
nzcnt = 0;
rhs[0] = -BigM;
sense[0@] = 'G';
rmatbeg[0] = 0;

if (OperationCost[j] >= 0) {
rmatind[nzcnt] = OperationCost[j];
rmatval[nzcnt++] = 1;

}

for( i=1; i< NoMadan+l; i++) {
if (xPtr[i][]j] >= ©) {
rmatind[nzcnt] = xPtr[i][j];
rmatval[nzcnt++] = -4000*L[1i];

if (yptr[j][1] >= @) {
rmatind[nzcnt]

= yPtr[j][1];
rmatval[nzcnt++] =

-BigM;

if (nzcnt >= MAXNZ) {
sprintf(errmsg, "MAXNZ exceeded, constraint n. %d
\n",constraints);
printf("%s", errmsg);
exit(-1);
}

rmatbeg[1] = nzcnt;
if (nzcnt > 0) {
status =
CPXaddrows(env,1p,0,1,nzcnt,rhs,sense,rmatbeg, rmatind, rmatval,NULL,NULL);
if (status) {
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CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);

}

////////////// Constraints set (10)
for( j =1; j < NoFaravari+l; j++) {
for(1=2;1<P+1;1++){
constraints +=1;
nzcnt = 0;

rhs[0] = -BigM;
sense[0] = 'G';
rmatbeg[0] = 0;

if (OperationCost[j] >= @) {
rmatind[nzcnt] = OperationCost[j];
rmatval[nzcnt++] = 1;

}

for( i=1; i< NoMadan+l; i++) {
if (xPtr[i][j] >= ©) {
rmatind[nzcnt] = xPtr[i][]j];
rmatval[nzcnt++] = -3500*%L[i];

if (yPtr[3][1] >= @) {
rmatind[nzcnt]

= yPtr[J][1];
rmatval[nzcnt++] =

-BigM;

if (nzcnt >= MAXNZ) {
sprintf(errmsg, "MAXNZ exceeded, constraint n. %d
\n",constraints);
printf("%s", errmsg);
exit(-1);
}

rmatbeg[1] = nzcnt;
if (nzcnt > @) {
status =
CPXaddrows(env,1p,0,1,nzcnt,rhs,sense, rmatbeg,rmatind, rmatval ,NULL,NULL);
if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);

numcols = CPXgetnumcols(env,1p);
numrows = CPXgetnumrows(env,lp);

X_Cplex = new double [numcols];
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CPXcopytype (env, lp, coltype);
CPXwriteprob(env,lp, "model.1lp",NULL);
status = CPXmipopt(env, 1p);
if (status) {

printf ("Failed to optimize LP.\n");

getchar();
exit(-1);
}
objval=0;

status = CPXgetmipobjval (env, lp, &objval);
if ( status ) {
printf ("Failed to get the MIP objective value.\n");
getchar();
exit(-1);
}
EndTime = second();
cout<<objval<<"\t\t"<< EndTime-StartTime<<"\n\n\n\n\n" <<endl;
//SolutionExtraction(X_Cplex);

counter = 0;
FILE *Out;
Out=fopen("Out.txt","w");
fprintf(Out, "%s","X-variables:\n");
for (i = 1; i < NoMadan+1; i++) {
for (j = 1; j < NoFaravari+l; j++) {
if (X_Cplex[counter] > 0.01) {
cout<<"X["<cicc" ] "k [ "< ]="<k
X_Cplex[counter]<<"\t" << endl;

}

counter = counter + 1;

}

for(j = 1; j < NoFaravari+l ; j++){
for(l = 1; 1<P+1 ; 1++4) {
if (X_Cplex[counter] > 0.5) {
cout<<"Y[ << ]="cc " [kl ="
X_Cplex[counter]<<"\t" << endl;

}

counter = counter + 1;

}
}
// Deallocate memory used
if (obj I= NULL) delete [] obj;
if (1b I= NULL) delete [] 1lb;
if (ub I= NULL) delete [] ub;

if (coltype != NULL) delete [] coltype;
if (X_Cplex != NULL) delete []X_Cplex;

}
void SolutionExtraction(double *X_Cplex) {

IITTTTITTTTT 0770777777777 77777777 7777077777777777777777777717777771117777
111777777 17711771117177

IITTTTITTTTT 0070077777777 777777 777777777 777777777777777711777777117177
I1I11777707177117771171177
}
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void Creat_Problem() {

int fstatus, status;

if ( 'CPXEnv ) {
env = CPXopenCPLEX (&status);
if ( env == NULL ) {

printf ("Could not open CPLEX environment.\n");

exit(9);
}
CPXEnv = 1;

}

void ReadData () {

}

int i,j, k,1 ;

char temp,ch[80];

FILE *Input;

Input = fopen ("Inputl.txt", "r");
fscanf (Input, "%d", &NoMadan);
fscanf (Input, "%d", &NoFaravari);
fscanf (Input, "%d", &NoExternal);
fscanf (Input, "%d", &P);

L = new float [NoMadan+1];

Distance = new float *[NoMadan+1];
for ( j=0 ; j<NoMadan+1l; j++)
Distance[j] = new float [NoFaravari+l];

Distance2 = new float *[NoFaravari+l];
for ( j=0 ; j<NoFaravari+l; j++)
Distance2[j] = new float [NoExternal+l];

TCFD = new float *[NoFaravari+l];
for ( j=0 ; Jj<NoFaravari+l; j++)
TCFD[j] = new float [NoExternal+l];

for(i = 1; i<NoFaravari+l ; i++) {
for(j = 1; j < NoExternal+l ; j++){
fscanf(Input, "%f",&TCFD[i][]j]);
}

}

for(i = 1; i<NoMadan+l ; i++)
fscanf(Input, "%f",&L[1]);

fscanf(Input, "%f",&CostOperator);

fscanf(Input, "%f",&CostTraveling);

void main (void) {

StartTime = second();
CPXEnv=0;

ReadData();
Creat_Problem();
ModelPopulate();
cin.get();
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#include <ilcplex/cplex.h>
#include <string.h>
#include <stdlib.h>
#include <stdio.h>
#include <math.h>
#include <conio.h>
#include <iostream>
#include <time.h>

#include <iomanip>

using namespace std;

float **T;
int NoSupply , NoDemand , CPXEnv , *S , *D;
float StartTime ,EndTime ;

#define MAXCONS 500000000 // Maxinum number
of constraints

t#tdefine MAXNZ 400000000 // Maxinum number of non-zeros
in the constraints pool

#define BigM 100000000

CPXENVptr env = NULL;

CPXLPptr 1p = NULL;

float second() {
return((float )clock()/(float)CLK_TCK);
}

void ModelPopulate() {

char errmsg[1024];
long status;

int i,j,k,1,w,r;

int counter;

char sense[1];

char *coltype;

long constraints,nzncnt,numcols, numrows;

int **X;

int *rmatbeg, *rmatind;

double *rhs,*rmartval, *1b,*ub,*0perationCost;
double *obj, *X_Cplex, objval;

// Allocate temporary CPLEX data structures

rhs = new double [2];

if (rhs == NULL) {
printf ("could not allocate memory for obj.\n");
exit (-1);

}

rmatval = new double [100000];

if (rmatval == NULL) {
printf ("could not allocate memory for obj.\n");
exit (-1);

}

rmatbeg = new int [2];
if (rmatbeg == NULL) {
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printf ("could not allocate memory
exit (-1);
}

rmatind = new int [100000];
if (rmatind == NULL) {

printf ("could not allocate memory
exit (-1);

}

obj = new double [100000];

if (obj==NULL) {

printf ("could not allocate memory
exit (-1);

}

1b = new double [100000];

if (1lb==NULL) {
printf ("could not allocate memory
exit (-1);

¥

ub = new double [100000];

if (ub==NULL) {
printf ("could not allocate memory
exit (-1);

¥

coltype = new char [1e0000];

if (coltype==NULL) {
printf ("could not allocate memory

exit (-1);
}

X = new int *[NoSupply+1];

for(i = ©; i<NoSupply+1l ; i++)
X[i] = new int [NoDemand+1];

if (X == NULL) {
printf ("could not allocate memory
exit (-1);

}

numcols = 0;

numrows = 0;

// Initialize ptr-vectors

for

for

for

for

for

for

for

obj.\n");

obj.\n");

obj.\n");

1b.\n");

ub.\n");

coltype.\n");

colname.\n");

for(i = @; i<NoSupply+1l ; i++) {
for(j = 0; j < NoDemand+1l ; j++){
}
}
// Define x-variables
counter = 0;
for(i = 1; i<NoSupply+1l ; i++) {
for(j = 1; j < NoDemand+1l ; j++){
1b[counter] = 0;
ub[counter] = 100;
obj[counter] = T[1]1[3];
coltype[counter++] = 'I';
X[1][7] = numcols++;
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}

status = CPXnewcols(env,lp,counter,obj,1lb,ub,coltype,NULL);
if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);
}

constraints=0;

////////////// Constraints set (1)
for( i =1; 1 < NoSupply+1; i++) {

constraints++;

nzcnt = 0;
rhs[0] = S[i];
sense[0@] = "E';
rmatbeg[0] = 0;

3
for (j = 1; j < NoDemand+1; j++) {
if (X[i][3] >= @) {
rmatind[nzcnt] =
rmatval[nzcnt++]

X[1]1[315
=1;

}

if (nzcnt >= MAXNZ) {
sprintf(errmsg, "MAXNZ exceeded, constraint n. %d
\n",constraints);
printf("%s", errmsg);
exit(-1);
}

rmatbeg[1] = nzcnt;
if (nzcnt > 0) {
status =
CPXaddrows(env,1p,0,1,nzcnt,rhs,sense,rmatbeg, rmatind, rmatval,NULL,NULL);
if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);

}
////////////// Constraints set (2)

for( j =1; j < NoDemand+1l; j++) {
constraints += 1;

nzcnt = 0;
rhs[e] = D[JI;
sense[0] = "E';
rmatbeg[0] = 0;

for (i = 1; i < NoSupply+1l; i++) {
if (X[1][3] >= @) {
rmatind[nzcnt]

= X[11[J1;
rmatval[nzcnt++] =

1;
}
if (nzcnt >= MAXNZ) {

sprintf(errmsg, "MAXNZ exceeded, constraint n. %d
\n",constraints);
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printf("%s", errmsg);
exit(-1);
}

rmatbeg[1l] = nzcnt;
if (nzcnt > @) {
status =

CPXaddrows(env,1p,0,1,nzcnt,rhs,sense, rmatbeg, rmatind, rmatval,NULL,NULL);

if (status) {
CPXgeterrorstring (env, status, errmsg);
printf("%s", errmsg);
exit(-1);

numcols = CPXgetnumcols(env,1p);
numrows = CPXgetnumrows(env,lp);

X_Cplex = new double [numcols];

CPXcopyctype (env, lp, coltype);
CPXwriteprob(env,lp, "model.1p",NULL);
status = CPXmipopt(env, 1lp);
if (status) {
printf ("Failed to optimize LP.\n");
getchar();
exit(-1);
}
status = CPXgetmipx (env, 1lp, X_Cplex, @, numcols - 1);
if ( status ) {
printf ("Failed to obtain solution.\n");

getchar();
exit(-1);
}
objval=0;

status = CPXgetmipobjval (env, lp, &objval);
if ( status ) {
printf ("Failed to get the MIP objective value.\n");
getchar();
exit(-1);
¥
EndTime = second();
cout<<objval<<"\t\t"<< EndTime-StartTime<<"\n\n\n\n\n" <<endl;
//SolutionExtraction(X_Cplex);

counter = 0;
FILE *Out;
char ch[80];
Out=fopen("Out.txt","w");
fprintf(Out, "%s","X-variables:\n");
for (i = 1; i < NoSupply+1l; i++) {

for (j = 1; j < NoDemand+1; j++) {

if (X_Cplex[counter] > 0.01) {

if(i==1)

ch[1] = '7";
if(i==2)

ch[1] = '8";
if(i==3)

ch[1] = 'S";
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if(i==4)

ch[1] = 'R";
if(j==1)

ch[2] = 'A";
if(j==2)

ch[2] = 'B';
if(j==3)

ch[2] = 'C";
if(j==4)

ch[2] = 'D";
if(j==5)

ch[2] = 'E";
if(j==6)

ch[2] = '7";
if(j==7)

ch[2] = '8";
cout<<"X["<<ch[1]«<"]"<<"["<<ch[2]««"]="«<
X_Cplex[counter]<<"\t" << endl;

}

counter = counter + 1;

}
}
// Deallocate memory used
if (obj I= NULL) delete [] obj;
if (1b I= NULL) delete [] 1lb;
if (ub I= NULL) delete [] ub;

if (coltype != NULL) delete [] coltype;
if (X_Cplex != NULL) delete []X_Cplex;

}

void SolutionExtraction(double *X_ Cplex) {
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}

void Creat_Problem() {
int fstatus, status;
if ( !'CPXEnv ) {
env = CPXopenCPLEX (&status);
if ( env == NULL ) {
printf ("Could not open CPLEX environment.\n");
exit(0);
}
CPXEnv = 1;

if (1p !'= NULL) {
fstatus = CPXfreeprob (env, &lp);
if ( fstatus )
printf("CPXfreeprob fail, error code %d \n", fstatus);
CPXcloseCPLEX (&env);

env = CPXopenCPLEX (&status);

if ( env == NULL ) {
printf ("Could not open CPLEX environment.\n");
exit(9);
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}

env = CPXopenCPLEX (&status);
1p = CPXcreateprob (env, &status, "example");
CPXchgobjsen (env, 1lp, CPX_MIN);

}

void ReadData () {

int i,3j, k,1 ;
char temp,ch[80];
FILE *Input;
Input = fopen ("Input.txt", "r");
fscanf (Input, "%d", &NoSupply);
fscanf (Input, "%d", &NoDemand);

T = new float *[NoSupply+1];
for ( j=0 ; j<NoSupply+1l; j++)
T[j] = new float [NoDemand+1];

for ( i=1 ; i<NoSupply+1l; i++){
for ( j=1 ; j<NoDemand+1; j++)
fscanf (Input, "%f", &T[i][i1);

S = new int [NoSupply+1];

for ( i=1 ; i<NoSupply+1l; i++)
fscanf (Input, "%d", &S[i]);

D = new int [NoDemand+1];

for ( j=1 ; j<NoDemand+1l; j++)
fscanf (Input, "%d", &[j]);

void main (void) {
StartTime = second();
CPXEnv=0;
ReadData();
Creat_Problem();
ModelPopulate();
cin.get();



Abstract

The main part of mineral expenses is affected by transportation. Saving
fund in this part of mineral expenses — which is the largest expense part —
can be a very good way to prevent sale price decrease, mine life increase
and economical extraction.

Pre-concentration equipments in lron ore mines of Sangan do the waste
primary separation. The goal in this article is to present a model for Pre-
concentration equipments location and optimizing transportation system of
AmirSangan Parsian mine. Transportation expenses minimizing model by
truck, is developed from extraction points to the Pre-concentration
equipments and from there to the waste discharge and grading site with the
aim of mine scheduled production guarantee. Considering wall stone
mechanic factors, 8 candidate points were chosen for Pre-concentration
equipments installation. 3D model of transportation program for one way
determination based on minimum material sending cost for separation and
after that transportation of separated materials to the waste dump and
grading site was written by "visual studio 2010" and "C++ programming
language™ and the optimum answer solved by ILOG CPLEX. Then the
locations number 7 and 8 were determined to install two Pre-concentration
equipments. This answer has explained the optimized one-went way and
load distribution.

Then according to the determined points for Pre-concentration equipments
installation and optimized went way, transportation model based on
minimum possible time of truck returns to the loading points, was
presented and optimized return ways and empty trucks distribution to the
loading points was determined. Necessary time used for went and return
ways of trucks was calculated and considering the loading and discharging
times, the number of trucks for this cycle was determined too.

Results of this model, shows a 28.5% decrease in necessary transportation
truck numbers. Also by proper truck allocations to the Pre-concentration
equipments, the necessity of fixed allocation of every pre-concentrate
machine to the extraction points has been answered which has been
changed the manner of one of this Pre-concentration equipments used for
separation primary feed, from "active" to the "standby" case.



Keywors:AmirSangan Parsian Iron placer mine, Pre-concentration
equipments, Optimization transportation system, Operational Research
Model, Location, CPLEX Solver.
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