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L←0

C←0

for i=0 to n-p-1

if Wi∈[0,1]

C1←0

L1←0

C=C+1

for j=0 to p-1

if Xij=1 and Dij∈[0,1]

if Wi<Dij

L1=L1+Wi

L1=L1+Dij

C1=C1+1

j=j+1

L=L+L1/C1

i=i+1
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//====================================================

//Fuzzy p-Median: Degree of certainty

//Author: David Kutangila Mayoya

//Date: Wednesday, November 24th, 2004

//Department of Computer Sciences and Artificial

//Intelligence

//University of Granada (Spain)

//===================================================



#include <iostream.h>

#include <stdlib.h>

main(){

double L=0,L1;

int C=0,C1;

cout << "Fuzzy P-Median\n";

cout << "\nNumber of nodes: ";

cin >> n;

cout << "\nNumber of facility nodes: ";

cin >> p;

//Declaring input data

double W[n-p], D[n-p][p];

bool X[n-p][p];

//Entering input data

// Will be written later

//Processing data

for (int i=0; i<=n-p-1;){

if (W[i]>=0 && W[i]<=1){

C1=0;

L1=0;

++C;

for (int j=0; j<=p-1;){

if ((X[i][j])&&

D[i][j]>=0 && D[i][j]<=1){

if (W[i]<D[i][j]){

L1+=W[i];

else

L1+=D[i][j];

}

++C1;

}

++j;



}

L += L1/C1;

}

++i;

}

L /= C;

Cout << "\nThe degree of certainty is " << L;

return 0;

}
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L0←0
C0←0

L=L0/C0
L0←0
C0←0

L=(L+L0/C0)/2
output C

i<=n-p-1 i<=n-p-1

Oi∈[0,1]
and
Di∈[0,1]

L1←0
C1←0
C0=C0+1

L0=L0+
L1/C1

k<=p-1

Hik=1 and
Cik∈[0,1]

k=k+1

C1=C1+1

Cik<
(Oi+Di)/2

L1=L1+
(Oi+Di)/2

L1=L1+
Cik

L1←0
C1←0
C0=C0+1

k<=p-1

L2←0
C2←0
C1=C1+1

l<=p-1

Kkl∈[0,1]
and
Yikl∈[0,1]

l=l+1

Kkl<Yikl

C2=C2+1 L2=L2+
Kkl

L2=L2+
Yikl

L1=L1+L2/C2
k=k+1

i=i+1 L0=L0+L1/C1
i=i+1

Arbol programático de cálculo
del Grado de certeza USApHMP
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//******************************************************//

//Fuzzy USApHMP Degree of certainty

//Author: David Kutangila Mayoya

//Date: Sunday, November 21st, 2004

//Department of Computer Sciences and

//Artificial Intelligence

//University of Granada (Spain)

//******************************************************//

#include <iostream.h>

main()

{
int n,p,C0=0,C1,C2;

double L0=0,L1,L2;

cout << “Number of nodes: ”;

cin >> n;

cout << “\nNumber of Hubs: ”;

cin >> p;

//Declaring input data

bool H[n-p][p];

double D[n-p],O[n-p],C[n-p][p],Y[n-p][p][p];



//Entering input data

//will be written later

//Processing input data

for (int i=0; i<=n-p-1;){

if (O[i]>=0&&O[i]<=1&&D[i]>=0&&D[i]<=1){

C1=0;

L1=0;

++C0;

for (int k=0; k<=p-1;){

if (H[i][k]&&C[i][k]>=0&&C[i][k]<=1){

++C1;

if (C[i][k]<(O[i]+D[i])/2)

L1 += C[i][k];

else

L1 += (O[i]+D[i])/2;

}

++k;

}

L0 += L1/C1;

}

++i;

}

double L = L0/C0;

L0=0;

C0=0;

for (int i=0; i<=n-p-1;){

C1=0;

L1=0;

++C0;



for (int k=0; k<=p-1;){

C2=0;

L2=0;

++C1;

for (int l=0; l<=p-1;){

if (K[k][l]>=0 && K[k][l]<=1 &&

Y[i][k][l]>=0 && Y[i][k][l]<=1){

++C2;

if (K[k][l]< Y[i][k][l])

L2 += K[k][l];

else

L2 += Y[i][k][l];

}

++l;

}

L1 += L2/C2;

++k;

}

L0 += L1/C1;

++i;

}

L = (L + L0/C0)/2;

cout << “\nDegree of certainty USApHMP: ” << L;

return 0;

}
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Oi∈[0,1]
and
Di∈[0,1]

L1←0
C1←0
C0=C0+1

L0=L0+
L1/C1

k<=p-1

Hik=1 and
Cik∈[0,1]

k=k+1

C1=C1+1

Cik<
(Oi+Di)/2

L1=L1+
(Oi+Di)/2

L1=L1+
Cik

L1←0
C1←0
C0=C0+1

k<=p-1

Kkl∈[0,1]
and
Ekl∈[0,1]

l=l+1

Kkl<Ekl

C1=C1+1 L1=L1+
Kkl

L1=L1+
Ekl

i=i+1 L0=L0+L1/C1
k=k+1

Arbol programático de cálculo
del Grado de certeza pHAP
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//******************************************************//

//Fuzzy pHAP: Degree of certainty

//Author: David Kutangila Mayoya

//Date: Sunday, November 21st, 2004

//Department of Computer Science and

//Artificial Intelligence

//University of Granada (Spain)

//******************************************************//

#include <iostream.h>

main()

{

int n,p,C0=0,C1;

double L0=0,L1

cout << "p-Hub Allocation: Degree of certainty\n";

cout << “\nNumber of nodes: ”;

cin >> n;



cout << “\nNumber of Hubs: ”;

cin >> p;

//Declaring input data

int H[n-p][p];

double D[n-p], O[n-p], C[n-p][p],K[p][p],E[p][p];

//Entering input data

// Will be written later

//Processing input data

for (int i=0; i <= n-p-1;){

if (O[i]>=0 && O[i]<=1 && D[i]>=0 && D[i]<=1){

C1=0;

L1=0;

++C0;

for (int k=0; k<=p-1;){

if (H[i][k]&&C[i][k]>=0&&C[i][k]<=1){

++C1;

if (C[i][k]<(O[i]+D[i])/2)

L1 += C[i][k];

else

L1 += (O[i]+D[i])/2;

}

++k;

}

L0 += L1/C1;

}

++i;

}

double L = L0/C0;

L0=0;

C0=0;

for (int k=0; k<=p-1;){

C1=0;



L1=0;

++C0;

for (int l=0; l<=p-1;){

if (K[k][l]>=0 && K[k][l]<=1 &&

E[k][l]>=0 && E[k][l]<=1){

++C1;

if (K[k][l]<E[k][l])

L1 += K[k][l];

else

L1 += E[k][l];

}

++l;

}

L0 += L1/C1;

++k;

}

L = (L + L0/C0)/2;

cout << “\nDegree of certainty pHAP: ” << L;

return 0;

}
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//******************************************************//

//Fuzzy USApHLP: Degree of certainty

//Author: David Kutangila Mayoya

//Date: Sunday, November 21st, 2004

//Department of Computer Science and

//Artificial Intelligence

//University of Granada (Spain)

//******************************************************//

#include <iostream.h>

main()

{

int n,p,C0=0,C1,C2,C3;

double L0=0,L1,L2,L3;

cout << “Number of nodes: ”;



cin >> n;

cout << “\nNumber of Hubs: ”;

cin >> p;

//Declaring input data

bool X[n-p][n-p][p][p], Z[n-p][p];

double C[n-p][n-p][p][p], V[n-p][n-p], F[n-p][p];

//Entering input data

// will be written later

//Processing input data

for (int i=0; i<=n-p-1;){

++C0;

L1=0;

C1=0;

for (int j=0; j<=n-p-1;){

if (V[i][j]>=0 && V[i][j]<=1){

++C1;

L2=0;

C2=0;

for (int k=0; k<=p-1;){

++C2;

L3=0;

C3=0;

for (int m=0; m<=p-1;){

if (X[i][j][k][m] &&

C[i][j][k][m]>=0 &&

C[i][j][k][m]<=1){

++C3;

if (V[i][j]<C[i][j][k][m])

L3+=V[i][j];

else

L3+=C[i][j][k][m];

}



++m;

}

L2 += L3/C3;

++k;

}

L1 += L2/C2;

}

++j;

}

L0 += L1/C1;

++i;

}

double L = L0/C0;

L0=0;

C0=0;

for (int i=0; i<=n-p-1;){

++C0;

L1=0;

C1=0;

for (int k=0; k<=p-1;){

if (Z[i][k] && F[i][k]>=0 && F[i][k]<=1){

L1 += F[i][k];

++C1;

}

++k;

}

L0 += L1/C1;

++i;

}

L = (L + L0/C0)/2;

cout << "\nDegree of certainty (USApHLP): " << L;

return 0;

}
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//******************************************************//

//Fuzzy USApHLPC: Degree of certainty

//Author: David Kutangila Mayoya

//Date: Sunday, November 21st, 2004

//Department of Computer Science and

//Artificial Intelligence

//University of Granada (Spain)

//******************************************************//

#include <iostream.h>

main()

{

int n,p,C0=0,C1,C2,C3;

double L0=0,L1,L2,L3;

cout << “Number of nodes: ”;

cin >> n;

cout << “\nNumber of Hubs: ”;

cin >> p;

//Declaring input data

int X[n-p][n-p][p][p];

double W[n-p][n-p], F[n-p][n-p][p][p];

//Entering input data

//will be written later

//Processing input data

for (int i=0;i<=n-p-1;){

L1=0;

C1=0;

++C0;

for (int j=0; j<=n-p-1;){

L2=0;

C2=0;

++C1;



for (int k=0; k<=p-1;){

L3=0;

C3=0;

++C2;

for (int m=0; m<=p-1){

if (X[i][j][k][m] &&

F[i][j][k][m]>=0 &&

F[i][j][k][m]<=1){

L3 += F[i][j][k][m];

++C3;

}

++m;

}

L2 += L3/C3;

++k;

}

L1 += L2/C2;

++j;

}

L0 += L1/C1;

++i;

}

double L = L0/C0;

L0=0;

C0=0;

for (k=0; k<=p-1;){

L1=0;

C1=0;

++C0;

for (i=0; i<=n-p-1;){

L2=0;

C2=0;

++C1;



for (j=0; j<=n-p-1;){

if (W[i][j]>=0 and W[i][j]<=1 ){

L3=0;

C3=0;

++C2;

for (m=0; m<=p-1;){

if (X[i][j][k][m]){

L3 += W[i][j];

++C3;

}

++m;

}

L2 += L3/C3;

}

++j;

}

L1 += L2/C2;

++i;

}

L0 += L1/C1;

++k;

}

L=(L + L0/C0)/2;

cout << “\nDegree of certainty = ” << L << endl;

return 0;

}
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L←0
C←0
for i=0 to n-p-1

L0←0
L1←0
C1←0
C=C+1
for k=0 to p-1

if Cik,Zik∈[0,1]
C1=C1+1
if Cik<Zik

L1=L1+Cik
else

L1=L1+Zik
k=k+1

L0=L1/C1
L1←0
C1←0
for k=0 to p-1

L2←0
C2←0
C1=C1+1
for l=0 to p-1

if Kkl,Yikl∈[0,1]
C2=C2+1
if Kkl<Yikl

L2=L2+Kkl
else

L2=L2+Yikl
l=l+1

L1=L1+L2/C2
k=k+1

L0=L0+L1/C1
L1←0
C1←0
for l=0 to p-1

L2←0
C2←0
C1=C1+1
for j=0 to n-p-1

if Qlj,Xilj∈[0,1]
C2=C2+1
if Qlj<Xilj



L2=L2+Qlj
else

L2=L2+Xilj
j=j+1

L1=L1+L2/C2
l=l+1

L0=L0+L1/C1
L=L+L0/3
i=i+1

L* = L/C
L←0
C←0
for k=0 to p-1

if Fk∈[0,1]
L=L+Fk
C=C+1

k=k+1
L* = (L* + L/C)/2
output L*

+ + + ( )

//=====================================================
//Fuzzy CMAHLP-2: Degree of certainty
//Author: David Kutangila Mayoya
//Date: Monday,November 22nd, 2004
//Department of Computer Science and
//Artificial Intelligence
//University of Granada
//=====================================================
#include <iostream.h>
main(){

int n,p,C=0,C1,C2;
double L=0,L0,L1,L2;
cout << “Degree of Certainty (CMAHLP-2)\n\n”;
cout << “Number of nodes: ”;
cin >> n;
cout << “\nNumber of hubs: ”;
cin >> p;

//Declaring input data
double C[n-p][p],Z[n-p][p],K[p][p],Y[n-p][p][p];
double Q[p][n-p], X[n-p][p][n-p],F[p];



//Entering input data
//Will be written later

//Processing data
for (int i=0; i<=n-p-1;){

L0=0;
L1=0;
C1=0;
++C;
for (int k=0; k<=p-1;){

if (C[i][k]>=0 && C[i][k]<=1 &&
Z[i][k]>=0 && Z[i][k]<=1){
++C1;
if (C[i][k]< Z[i][k])

L1 += C[i][k];
else

L1 += Z[i][k];
}
++k;

}
L0 = L1/C1;
L1=0;
C1=0;
for (int k=0; k<=p-1;){

L2=0;
C2=0;
++C1;
for (int l=0; l<=p-1;){

if (K[k][l]>=0 && K[k][l]<=1 &&
Y[i][k][l]>=0 && Y[i][k][l]<=0){
++C2;
if (K[k][l]<Y[i][k][l])

L2 += K[k][l];
else

L2 += Y[i][k][l];
}
++l;

}
L1 += L2/C2;
++k;

}
L0 += L1/C1;
L1=0;
C1=0;
for (int l=0; l<=p-1;){

L2=0;
C2=0;
++C1;
for (int j=0; j<=n-p-1;){



if (Q[l][j]>=0 && Q[l][j]<=1 &&
X[i][l][j]>=0 && X[i][l][j]<=0){
++C2;
if (Q[l][j]<X[i][l][j])

L2 += Q[l][j];
else

L2 += X[i][l][j];
}
++j;

}
L1 += L2/C2;
++l;

}
L0 += L1/C1;
L += L0/3;
++i;

}
double Lambda = L/C;
L=0;
C=0;
for (int k=0; k<=p-1;){

if(F[k]>=0 && F[k]<=1){
L += F[k];
++C;

}
++k;

}
Lambda = (Lambda + L/C)/2;
cout << “\nThe degree of certainty is ” << Lambda;
return 0;

}
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Cik &
Zik
∈[0,1]

i<=n-p-1

Output L/C

k<=p-1

L0=L1/C1
L1←0
C1←0

k<=p-1 l<=p-1

L0=L0+L1/C1
L1←0
C1←0

L0=L0+L1/C1
L=L0/3
i=i+1

L0←0
L1←0
C1←0
C=C+1

l<=p-1 j<=n-p-1

k=k+1

Cik < Zik

C=C+1
L2←0
C2←0

L1=L1+L2/C2
k=k+1

C=C+1
L2←0
C2←0

L1=L1+L2/C2
k=k+1

Kkl &
Yikl
∈[0,1]

Olj &
Xilj
∈[0,1]

C1=
C1+1

L1=
L1+Cik

L1=
L1+ Zik

Kkl < Yikl Olj < Xilj

l=l+1 j=j+1

C2=
C2+1

L2=
L2+Kkl

L2=
L2+Yikl

C2=
C2+1

L2=
L2+Olj

L2=
L2+Xilj



L←0

C←0

for i=0 to n-p-1

C=C+1

L0=0

L1=0

C1=0

for k=0 to p-1

if Cik,Zik∈[0,1]

C1=C1+1

if Cik<Zik

L1=L1+Cik

else

L1= L1+Zik

k=k+1

L0=L1/C1

L1=0

C1=0

for k=0 to p-1

C1=C1+1

L2=0

C2=0

for l=0 to p-1

if Kkl,Yikl∈[0,1]

C2=C2+1

if Kkl<Yikl

L2=L2+ Kkl

else

L2=L2+ Yikl

l=l+1



L1=L1+L2/C2

k=k+1

L0=L0+L1/C1

L1=0

C1=0

for l=0 to p-1

C1=C1+1

L2=0

C2=0

for j=0 to n-p-1

if Qlj,Xilj∈[0,1]

C2=C2+1

if Qlj<Xilj

L2=L2+Qlj

else

L2=L2+Xilj

j=j+1

L1=L1+L2/C2

l=l+1

L0 = L0+L1/C1

L = L+L0/3

i=i+1

output L/C

: ( )+ +



//=====================================================

//Fuzzy UMApHMP: Degree of certainty

//Author: David Kutangila Mayoya

//Date: Monday,November 22nd, 2004

//Department of Computer Science and

//Artificial Intelligence

//University of Granada

//=====================================================

#include <iostream.h>

main(){

int n,p,C=0,C1,C2;

double L=0,L0,L1,L2;

cout << “Degree of Certainty (UMApHMP)\n\n”;

cout << “Number of nodes: ”;

cin >> n;

cout << “\nNumber of hubs: ”;

cin >> p;

//Declaring input data

double C[n-p][p],Z[n-p][p],K[p][p],Y[n-p][p][p];

double Q[p][n-p], X[n-p][p][n-p];

//Entering input data

//will be written later

//Processing input data

for (int i=0; i<=n-p-1;){

++C;

L0=0;

L1=0;

C1=0;

for (int k=0; k<=p-1;){



if (C[i][k]>=0 && C[i][k]<=1 &&

Z[i][k] >=0 && Z[i][k]<=1){

++C1;

if (C[i][k]<Z[i][k])

L1 += C[i][k];

else

L1 += Z[i][k];

}

++k;

}

L0=L1/C1;

L1=0;

C1=0;

for (int k=0; k<=p-1;){

++C1;

L2=0;

C2=0;

for (int l=0; l<=n-p;){

if (K[k][l]>=0 && K[k][l]<=1 &&

Y[i][k][l]>=0 && Y[i][k][l]<=1){

++C2;

if (K[k][l]<Y[i][k][l])

L2 += K[k][l];

else

L2 += Y[i][k][l];

}

++l;

}

L1 += L2/C2;

++k;

}

L0 += L1/C1;

L1=0;



C1=0;

for (int l=0; l<=p-1;){

++C1;

L2=0;

C2=0;

for (int j=0; j<=n-p-1;){

if (Q[l][j]>=0 && Q[l][j]<=1 &&

X[i][l][j]>=0 && X[i][l][j]<=1){

++C2;

if (Q[l][j]<X[i][l][j])

L2 += Q[l][j];

Else

L2 += X[i][l][j];

}

++j;

}

L1 += L2/C2;

++l;

}

L0 += L1/C1;

L += L0/3;

++i;

}

cout << “\nThe degree of certainty is ” << L/C;

return 0;

}
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L←0

C←0

for i=0 to n-p-1

L1←

C1←0

C=C+1

for k=0 to p-1

if Cik,Kkl∈[0,1]

L2←0

C2←0

C1=C1+1

for l=0 to p-1

if Yikl∈[0,1]

C2=C2+1

if (Cik+Kkl)/2 < Yikl

L2=L2+(Cik+Kkl)/2

Else

L2=L2+Yikl

l=l+1

L1=L1+L2/C2

k=k+1

L=L+L1/C1

i=i+1

Lambda=L/C

L←0
C←0

for i=0 to n-p-1

L1←0

C1←0

C=C+1



for j=0 to n-p-1

L2←0

C2←0

C1=C1+1

for l=0 to p-1

if Qlj,Xilj∈[0,1]

C2=C2+1

If Qlj<Xilj

L2=L2+Qlj

else

L2=L2+Xilj

l=l+1

L1=L1+L2/C2

j=j+1

L=L+L1/C1

i=i+1

Lambda=Lambda+L/C

L←0
C←0

for k=0 to p-1

if Fk∈[0,1]

L=L+Fk

C=C+1

k=k+1

Lambda=(Lambda+L/C)/3
output Lambda

: ( )( )+



//=====================================================

//Fuzzy CMAHLP-F: Degree of certainty

//Author: David Kutangila Mayoya

//Date: Tuesday,November 23rd, 2004

//Department of Computer Science and

//Artificial Intelligence

//University of Granada

//=====================================================

#include <iostream.h>

main(){

int n,p,C=0,C1,C2;

double L=0,L1,L2;

cout << “Degree of Certainty (CMAHLP-F)\n\n”;

cout << “Number of nodes: ”;

cin >> n;

cout << “\nNumber of hubs: ”;

cin >> p;

//Declaring input data

double C[n-p][p],K[p][p],Q[p][n-p];

double X[n-p][p][n-p],F[p];

//Entering input data

// will be written later

//Processing data

for (int i=0; i<=n-p-1;){

L1=0;

C1=0;

++C;

for (int k=0; k<=p-1;){

if (C[i][k]>=0 && C[i][k]<=1 &&



K[k][l]>=0 && K[k][l]<=1){

L2=0;

C2=0;

++C1;

for (int l=0; l<=p-1;){

if (Y[i][k][l]>=0&&Y[i][k][l]<=1){

++C2;

if ((C[i][k]+K[k][l])/2 <

Y[i][k][l])

L2+=(C[i][k]+K[k][l])/2;

else

L2+=Y[i][k][l];

}

++l;

}

L1 += L2/C2;

}

++k;

}

L += L1/C1;

++i;

}

Lambda = L/C;

L=0;

C=0;

for (int i=0; i<=n-p-1){

L1=0;

C1=0;

++C;

for (int j=0; j<=n-p-1;){

L2=0;

C2=0;

++C1;



for (int l=0; l<=p-1;){

if (Q[l][j]>=0&&Q[l][j]<=0&&

X[i][l][j]>=0&& X[i][l][j]<=0){

++C2;

if (Q[l][j]<X[i][l][j])

L2+=Q[l][j];

else

L2+=X[i][l][j];

}

++l;

}

L1 += L2/C2;

++j;

}

L += L1/C1;

++i;

}

Lambda += L/C;

L=0;

C=0;

for (int k=0; k<=p-1;){

if (F[k]>=0 && F[k]<=1){

L += F[k];

++C;

}

++k;

}

Lambda = (Lambda+L/C)/3;

cout << “\nThe degree of certainty is ” << Lambda;

return 0;

}
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L←0

C←0

for i=0 to n-p-1

C=C+1

L0←0

L1←0

C1←0

for k=0 to p-1

C1=C1+1

L2←0

C2←0

for l=0 to p-1

if Dkl,Yikl∈[0,1]

C2=C2+1

if Dkl<Yikl

L2=L2+Dkl
else

L2=L2+Yikl

l=l+1

L1=L1+L2/C2
k=k+1

L0=L1/C1

L1←0

C1←0

for l=0 to p-1

C1=C1+1

L2←0

C2←0

for j=0 to n-p-1

if Qlj,Xilj∈[0,1]



C2=C2+1

if Qlj<Xilj

L2=L2+Qlj
else

L2=L2+Xilj

j=j+1

L1=L1+L2/C2
l=l+1

L0=L0+L1/C1

L1=L1+L0/2

i=i+1

output L/C

//=====================================================

//Fuzzy UMAHLP: Degree of certainty

//Author: David Kutangila Mayoya

//Date: Tuesday,November 23rd, 2004

//Department of Computer Science and

//Artificial Intelligence

//University of Granada

//=====================================================

#include <iostream.h>

main(){

int n,p,C=0,C1,C2;

double L=0,L0,L1,L2;

cout << “Degree of Certainty (UMAHLP)\n\n”;

cout << “Number of nodes: ”;

cin >> n;

cout << “\nNumber of hubs: ”;

cin >> p;



//Declaring input data

double D[p][p],Y[n-p][p][p],Q[p][n-p];

double X[n-p][p][n-p];

//Entering input data

//will be written later

//Processing input data

for (int i=0; i<=n-p-1;){

++C;

L0=0;

L1=0;

C1=0;

for (int k=0; k<=p-1;){

++C1;

L2=0;

C2=0;

for (int l=0; l<=p-1;){

if (D[k][l]>=0 && D[k][l]<=1 &&

Y[i][k][l]>=0 && Y[i][k][l]<=1){

++C2;

if (D[k][l]<Y[i][k][l])

L2 += D[k][l];

else

L2 += Y[i][k][l];

}

++l;

}

L1 += L2/C2;

++k;

}

L0=L1/C1;



L1=0;

C1=0;

for (int l=0; l<=p-1;){

++C1;

L2=0;

C2=0;

for (int j=0; J<=n-p-1;){

if (Q[l][j]>=0 && Q[l][j]<=1 &&

X[i][l][j]>=0 && X[i][l][j]<=1){

++C2;

if (Q[l][j]<X[i][l][j])

L2 += Q[l][j];

else

L2 += X[i][l][j];

}

++j;

}

L1 += L2/C2;

++l;

}

L0 += L1/C1;

L += L0/2;

++i;

}

cout << “\nThe degree of certainty is ” << L/C;

return 0;

}
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L←0

C←0

for i=0 to n-p-1

L1←0

C1←0

C=C+1

for j=0 to n-p-1

if Wij∈[0,1]

L2←0

C2←0

C1=C1+1

for k=0 to p-1

L3←0

C3←0

C2=C2+1

for m=0 to p-1

if Cijkm∈[0,1]

C3=C3+1

if Wij<Cijkm

L3=L3+Wij

else

L3=L3+Cijkm

m=m+1

L2=L2+L3/C3

k=k+1

L1=L1+L2/C2
j=j+1

L=L+L1/C1

i=i+1
output L



//=====================================================

//Fuzzy UMApHLP: Degree of certainty

//Author: David Kutangila Mayoya

//Date: Tuesday,November 23rd, 2004

//Department of Computer Science and

//Artificial Intelligence

//University of Granada

//=====================================================

#include <iostream.h>

main(){

int n,p,C=0,C1,C2,C3;

double L=0,L1,L2,L3;

cout << “Degree of Certainty (UMApHLP)\n\n”;

cout << “Number of nodes: ”;

cin >> n;

cout << “\nNumber of hubs: ”;

cin >> p;

//Declaring input data

double W[n-p][p],C[n-p][n-p][p][p];

//Entering input data

//will be written later

//Processing input data

for (int i=0; i<=n-p-1;){

L1=0;

C1=0;

++C;

for (int j=0; j<=n-p-1;){

if (W[i][j]>=0 && W[i][j]<=1){

L2=0;

C2=0;

++C1;



for (int k=0; k<=p-1;){

L3=0;

C3=0;

++C2;

for (int m=0; m<=p-1;){

if (C[i][j][k][m]>=0 &&

C[i][j][k][m]<=1){

++C3;

if

(W[i][j]<C[i][j][k][m])

L3+=W[i][j];

else

L3+=C[i][j][k][m];

}

++m;

}

L2 += L3/C3;

++k;

}

L1 += L2/C2;

}

++j;

}

L += L1/C1

++i;

}

Cout << “\nThe degree of certainty is ” << L/C;

return 0;
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L0←0

C0←0

for e=0 to n2-1

C0=C0+1

L1←0

C1←0

for k=0 to q-1

if Cek∈[0,1]and Xek=1

L1=L1+Cek

C1=C1+1

k=k+1

L0=L0+L1/C1

e=e+1

L←L0/C0

L0←0

C0←0

for j=0 to n-1

if Fj∈[0,1]and Yj=1

L0=L0+Fj

C0=C0+1

j=j+1

output (L+L0/C0)/2

: + o ( )



//=====================================================
//Fuzzy FACET-UHL: Degree of certainty
//Author: David Kutangila Mayoya
//Date: Friday,November 27th, 2004
//Department of Computer Science and
//Artificial Intelligence
//University of Granada
//=====================================================
#include <iostream.h>
main(){

int n,q,C0=0,C1;
double L0=0,L1;
cout << “Degree of Certainty (FACET-UHL)\n\n”;
cout << “Number of potential hub nodes (i or j): ”;
cin >> n;
cout << “\nNumber products (k): ”;
cin >> q;

//Declaring input data
double C[n*n][q],F[n];
bool X[n*n][q],Y[n];

//Entering input data
//WILL BE WRITTEN LATER

//Processing input data
for(int e=0; e<=n*n-1;){

++C;
L1=0;
C1=0;
for(int k=0; k<=q-1;){

if(X[e][k] && C[e][k]>=0 && C[e][k]<=0){
L1 += C[e][k];
++C1;

}
++k;

}
L0 += L1/C1;
++e;

}
double L=L0/C0;
for(int j=0; j<=n-1;){

if (Y[j] && F[j]>=0 && F[j]<=1){
L0 += F[j];
++C0;

}



++j;
}
cout << "\nThe degree of certainty is ";
cout << (L+L0/C0)/2;
return 0;

}



( )

























P mediana radio tiempo/seg tipo
2.00 2.14635E+7 12.50 4.00 OPTIMA

VERT-SOL 1 12
3.00 1.57017E+7 8.00 1.00 OPTIMA

VERT-SOL 1 11 12
4.00 1.10622E+7 7.50 1.00 OPTIMA

VERT-SOL 1 5 11 12
5.00 8215840.00 7.50 1.00 OPTIMA

VERT-SOL 1 2 5 11 12
6.00 5739028.00 7.00 1.00 OPTIMA

VERT-SOL 1 2 5 9 11 12
7.00 4529928.50 7.00 1.00 OPTIMA

VERT-SOL 1 2 3 6 9 11 12
8.00 3391485.50 7.00 1.00 OPTIMA

VERT-SOL 1 2 3 6 7 9 11 12
9.00 2274964.50 5.50 1.00 OPTIMA

VERT-SOL 1 2 3 6 7 9 11 12 16
10.00 1334443.50 3.50 2.00 OPTIMA

VERT-SOL 1 2 3 6 7 9 11 12 14 16
11.00 862349.00 3.50 1.00 OPTIMA

VERT-SOL 1 2 3 4 6 7 9 11 12 14 16
12.00 408647.00 3.50 1.00 OPTIMA

VERT-SOL 1 2 3 4 6 7 8 9 11 12 14 16
13.00 230166.50 3.50 2.00 OPTIMA



VERT-SOL 1 2 3 4 5 6 7 8 9 11 12 14 16
14.00 141142.50 3.50 1.00 OPTIMA

VERT-SOL 1 2 3 4 5 6 7 8 9 11 12 14 15
16
15.00 54549.00 3.00 1.00 OPTIMA

VERT-SOL 1 2 3 4 5 6 7 8 9 10 11 12 14
15 16







//====================================================

//Fuzzy p-Median: Degree of certainty

//Author: David Kutangila Mayoya

//Date: Wednesday, November 24th, 2004

//Department of Computer Sciences and Artificial

//Intelligence

//University of Granada (Spain)

//===================================================

#include <iostream.h>

#include <stdlib.h>

main(){

double L=0,L1;

int C=0,C1, n, p;

cout << "Fuzzy P-Median\n";

cout << "\nNumber of nodes: ";

cin >> n;

cout << "\nNumber of facility nodes: ";

cin >> p;



//Declaring input data

double W[n-p];

double D[n-p][p];

bool X[n-p][p];

//Entering demnads degrees of certainty

cout << "\nEnter demands degrees of certainty,";

for (int i=0; i<=n-p-1; i++){

cout << "\nNode " << i << ": ";

cin >> W[i];

}

//Entering distances degrees of certainty

cout << "\nEnter d[i][j]'s degrees of certainty,";

for (int i=0; i<=n-p-1; i++){

for (int j=0; j<=p-1; j++){

cout << "\nd[" << i << "],[" << j <<"]: ";

cin >> D[i][j];

}

}

//Entering allocations values

cout << "\nEnter 1 if node I is allocated to j,";

cout <<"\nand 0 otherwise\n";

for (int i=0; i<= n-p-1; i++){

for (int j=0; j<=p-1; j++){

cout << "\nd[" << i << "],[" << j <<"]: ";

cin >> X[i][j];

}

}

//Processing data

for (int i=0; i<=n-p-1;){



if (W[i]>=0 && W[i]<=1){

C1=0;

L1=0;

++C;

for (int j=0; j<=p-1;){

if ((X[i][j])&&

D[i][j]>=0 && D[i][j]<=1){

if (W[i]<D[i][j])

L1+=W[i];

else L1+=D[i][j];

++C1;

}

++j;

}

L += L1/C1;

}

++i;

}

L /= C;

cout << "\nThe degree of certainty is " << L << endl;

system("PAUSE");

return 0;

}

×



×







P mediana radio tiempo/seg tipo

2.00 2.12066E+7 10.50 4.00 OPTIMA

VERT-SOL 1 5

3.00 1.52935E+7 8.00 1.00 OPTIMA

VERT-SOL 1 5 10

4.00 1.08473E+7 7.50 1.00 OPTIMA

VERT-SOL 1 3 5 10

5.00 7431625.00 7.50 1.00 OPTIMA

VERT-SOL 1 2 3 5 10

6.00 5226328.50 7.50 1.00 OPTIMA

VERT-SOL 1 2 3 4 5 10

7.00 3062961.00 5.00 2.00 OPTIMA

VERT-SOL 1 2 3 4 5 8 10

8.00 1697667.00 5.00 1.00 OPTIMA

VERT-SOL 1 2 3 4 5 8 9 10

9.00 638012.00 4.00 1.00 OPTIMA

VERT-SOL 1 2 3 4 5 7 8 9 10
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$ONTEXT

FICHERO FLOYD.GMS

NECESITA EL FICHERO ARISTAS.TXT

CALCULA LA MATRIZ DE DISTANCIAS ENTRE VERTICES D(I,J) Y LA ESCRIBE

EN EL FICHERO FLOYD.TXT

$OFFTEXT

OPTION OPTCR = 0.0001;

option optca = 0;

OPTION RESLIM = 10000000;

OPTION ITERLIM =16000000;

option mip=osl2;

option solprint = off;

option limcol = 0;

option limrow = 0;

$offlisting;

$offsymlist;

$offsymxref;

$offinclude;

*para que no incluya el listado de los includes en el lst

*para controlar el tiempo

scalar

ini

fin

dur

hora

minu

seg;

ini=jnow;



$include "aristas.txt"

Parameter D(i,j);

d(i,j)=c(i,j)$c(i,j)+c(j,i)$c(j,i)+big$(c(i,j)+c(j,i) eq 0);

d(i,i)=0;

loop(k,

loop(i,

loop(j,

if (d(i,j)<(d(i,k)+d(k,j)),

d(i,j)=d(i,j);

else

d(i,j)=d(i,k)+d(k,j);

);

)));

*d(j,i)$(ord(j) gt ord(i))=d(i,j);

file dist /floyd.txt/;

put dist;

Put "table d(i,j)"/;

scalar r,s;

r=1;

s=10;

put"":<7;

loop(j$(ord(j) ge r),

loop(k$[(ord(k) ge r) and (ord(k) le s)], put k.tl:<7; );

put /;

loop(i, put i.tl:<7;

loop(k$[(ord(k) ge r) and (ord(k) le s)],

put d(i,k):<7:2;);

put /);

if((s lt card(i)), put / "+":<7;);

s=s+10;

r=r+10;

);

putclose dist;

fin=jnow;

hora=ghour(fin)-ghour(ini);

minu=gminute(fin)-gminute(ini);



seg=gsecond(fin)-gsecond(ini);

dur=[ghour(fin)*3600+gminute(fin)*60+gsecond(fin)]-

[ghour(ini)*3600+gminute(ini)*60+gsecond(ini)];

file time /time-floyd.txt/;

put time;

put "fichero":<10 "duracion en segundos":<25 /;

put "floyd.gms":<10 dur:<>25:0 "segundos":<8 /;

putclose time;

*fichero mediana

*calculo de la mediana

*escribe fichero rmed.txt con los radios de la mediana

*escribe el fichero solmediana.txt con las soluciones y tiempo de ejecucion

OPTION OPTCR = 0.0001;

option optca = 0;

OPTION RESLIM = 10000000;

OPTION ITERLIM =16000000;

option mip=osl2;

option solprint = off;

option limcol = 0;

option limrow = 0;

$offlisting;

$offsymlist;

$offsymxref;

$offinclude;

*para que no incluya el listado de los includes en el lst

$include "aristas.txt"

$include "pesos.txt"

$include "floyd.txt";

ALIAS(J,JR);

SCALAR P,ms,rmed ;



*para controlar el tiempo

scalar

ini

fin

dur

hora

minu

seg;

PARAMETER RMEDIANA(JR)

VMEDIANA(JR);

PARAMETER RCMP(JR) RADIO DE LA MEDIANA PONDERADO POR EL CENTRO;

parameter dist(i,j);

SCALAR BIG;

* COTA valor de la mediana para el p anterior;

BIG=10000;

*COTA=BIG;

VARIABLES

Z;

POSITIVE VARIABLES

X(I,J) CANTIDAD SERVIDA DESDE EL CENTRO I AL DESTINO J;

BINARY VARIABLES

Y(I) INDICA SI HAY CENTRO DE SERVICIO EN I;

EQUATIONS

EQ1(J)

EQ2(I,J)

EQ3

FUN;

EQ1(J).. SUM(I,X(I,J)) =E= 1;

EQ2(I,J).. X(I,J) =L= Y(I);

EQ3.. SUM(I,Y(I)) =E= P;

FUN.. Z=E=SUM((I,J),WM(J)*D(I,J)*X(I,J));

MODEL mediana /ALL/;

FILE SOL /SOL-MED-POND.TXT/;



PUT SOL;

*sol.ap=1;

put "P":<10 "mediana":<>10 "radio":<>10 "tiempo/seg":<>10 "tipo":<>10 /;

*PUT "P=" P:<>5:0 /;

putclose sol;

for(p=2 to (card(j)-1) by 1,

*P=3;

ini=jnow;

*PARA QUE NO ARRASTRE VALORES DE LA SOLUCION ANTERIOR

*X.L(I,J)=0;

Y.L(I)=0;

*X.FX(I,J)$(D(I,J) GT COTA)=0;

* no es cierto que se puedan eliminar

SOLVE MEDIANA USING MIP MINIMIZING Z;

IF((mediana.modelstat eq 1),MS=1;);

IF((mediana.modelstat eq 8),MS=8;);

IF([(mediana.modelstat eq 4) OR (mediana.modelstat eq 10)],MS=4;);

IF(((mediana.modelstat NE 1) AND (mediana.modelstat NE 8) AND

(mediana.modelstat NE 4) AND (mediana.modelstat NE 10)), MS=0;);

*para calcular el tiempo

fin=jnow;

hora=ghour(fin)-ghour(ini);

minu=gminute(fin)-gminute(ini);

seg=gsecond(fin)-gsecond(ini);

dur=[ghour(fin)*3600+gminute(fin)*60+gsecond(fin)]-

[ghour(ini)*3600+gminute(ini)*60+gsecond(ini)];

PUT SOL;

sol.ap=1;

put P:<10:2;

IF((MS=1 OR MS=8),

rmed=smax(j,smax(i,d(i,j)$(x.l(i,j) gt 0)));

dist(i,j)=d(i,j)$(x.l(i,j) gt 0);

RMEDIANA(JR)$(ORD(JR)EQ P)=RMED;



VMEDIANA(JR)$(ORD(JR)EQ P)=Z.L;

RCMP(JR)$(ORD(JR)EQ P)=SMAX((I,J)$(x.l(i,j) gt

0),WC(J)*D(I,J)*X.L(I,J));

);

IF((MS=1),

* COTA=SMAX((I,J),D(I,J)$(X.L(I,J) GT 0));

PUT z.l:<>10:2 rmed:<>10:2 dur:<>10 "OPTIMA":<>10 /;

PUT "":<4 "VERT-SOL":<10;

LOOP(I$(Y.L(I) GT 0),

PUT I.TL:<5:0;

);

PUT /;

);

IF((MS=8),

* COTA=SMAX((I,J),D(I,J)$(X.L(I,J) GT 0));

PUT z.l:<>10:3 rmed:<>10:3 dur:<>10 "INTEGER":<>10 /;

PUT "":<4 "VERT-SOL":<10;

LOOP(I$(Y.L(I) GT 0),

PUT I.TL:<5:0;

);

PUT /;

);

IF((MS=4),

PUT "":<>10 rmed:<>10:3 dur:<>10 "INFEASIBLE":<>10 /;

);

IF((MS=0),

PUT "":<>10 rmed:<>10:3 dur:<>10 "NO SOLUTION":<>10 /;

);

PUTCLOSE SOL;

*cierra for p

);

FILE RCM /RCMP.TXT/;

PUT RCM;

PUT "PARAMETER RCMP(JR)"/;

PUT "/" /;

LOOP(JR,

PUT JR.TL:<4:0 "":<5 RCMP(JR):<10:3 /;



);

PUT "/;"

PUTCLOSE RCM;

FILE SOL1 /RMED.TXT/;

PUT SOL1;

PUT "PARAMETER RMEDIANA(JR)"/;

PUT "/" /;

LOOP(JR,

PUT JR.TL:<4:0 "":<5 RMEDIANA(JR):<10:3 /;

);

PUT "/;" ///;

PUT "PARAMETER VMEDIANA(JR)"/;

PUT "/" /;

LOOP(JR,

PUT JR.TL:<4:0 "":<5 VMEDIANA(JR):<10:3 /;

);

PUT "/;" /;

PUTCLOSE SOL1;

file time /time-mediana-pond.txt/;

put time;

put "fichero":<10 "duracion en segundos":<25 /;

put "pmediana":<10 dur:<>25:0 "segundos":<8 /;

putclose time;

•

set i nodos /1*10/;

alias (i,j,k,l);

scalar big;

big=100;

parameter c(i,j)

/1.2 6

1.3 8

1.5 13



1.7 17.5

2.3 8

2.5 13

2.7 17.5

3.4 5.5

3.5 8.5

3.7 12

4.5 7.5

4.9 15

5.6 4

5.7 5

5.8 7.5

5.10 7

6.7 8

7.8 7

7.10 12

8.9 8

9.10 3.5/;

•

parameter wm(i)

/1 841941

2 569281

3 455533

4 400963

5 569025

6 159503

7 211931

8 288449

9 390084

10 454644/;

parameter wc(i);

wc(i)=1;
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