Definitions of the main variables are:
NS: Number of records
ND: Number of features (=2)
QQ: Weighting exponent (m)
KBEGIN: Initial number of clusters
KCEASE: Final number of clusters
NCLUS: c operating number of clusters
EPS: Termination criterion (=0.01)
LMAX: Maximum number of iterations at each c

PROGRAM FCM
USE MSFLIB
IMPLICIT NONE
REAL:: FM, FVAR, BB, CCC, F, H, DIF, ITT, VJM, AA, AI, CC, CM, ST, W, U, Y, V, QQ
REAL:: EPS, D, S, A, SUM, C, ERRMAX, DIST, AU, ERR, RANDNUM
INTEGER:: ND, NS, KBEGIN, KCEASE, NCLUS, I, LMAX, J, NDIM, NSAMP, ANSAMP, K, M, IT, NCLUS1, ANC, L, N
INTEGER:: PP
DIMENSION:: FM(:), FVAR(:), BB(:), CCC(:), F(:), H(:), DIF(:), ITT(:), VJM(:)
DIMENSION:: AA(:,:), AI(:,:), CC(:,:), CM(:,:), ST(:,:), W(:,:), U(:,:), Y(:,:), V(:,:)
ALLOCATABLE:: FM, FVAR, BB, CCC, F, H, DIF, ITT, VJM, AA, AI, CC, CM, ST, W, U, Y, V
OPEN (UNIT=10,FILE='INPUT.TXT')
OPEN (UNIT=30,FILE='CENCOR.OUT')
OPEN (UNIT=40,FILE='MEMVAL.OUT')
READ (10,*) NS, EPS, LMAX      
READ (10,*) QQ,ND,KBEGIN,KCEASE
ALLOCATE (FM(ND), FVAR(ND), BB(ND), CCC(ND))
ALLOCATE (AA(ND,ND), AI(ND,ND), CC(ND,ND), CM(ND,ND), ST(ND,ND))
ALLOCATE (Y(NS,ND))
DO I=1,NS
READ (10,*) (Y(I,J) , J=1,ND)
END DO
NDIM=ND
NSAMP=NS
ANSAMP=NSAMP
DO I=1,NDIM
FM(I)=0
DO J=1,NSAMP
FM(I)=FM(I)+Y(J,I)
END DO 
FM(I)=FM(I)/ANSAMP
END DO     
DO I=1,NDIM
FVAR(I)=0
DO J= 1,NSAMP
FVAR(I)=FVAR(I)+((Y(J,I)-FM(I))**2)
END DO
FVAR(I)=FVAR(I)/ANSAMP
END DO
DO I=1,NDIM
DO J=1,NDIM
CC(I,J)=0.
END DO
END DO
DO I=1,NDIM
CC(I,I)=1.
END DO
PP=(1./(QQ-1.))
DO NCLUS=KBEGIN,KCEASE
ALLOCATE (F(NCLUS), H(NCLUS), DIF(NCLUS), ITT(NCLUS), VJM(NCLUS))
ALLOCATE (W(NCLUS,NS), U(NCLUS,NS), V(NCLUS,ND))
IT=1
RANDNUM=.7731
NCLUS1=NCLUS-1 
DO K=1,NSAMP
S=1.0
DO I=1,NCLUS1
CALL RANDOM (RANDNUM)
RANDNUM=RANDNUM/2.
ANC=NCLUS-I
U(I,K)=S*(1.0-RANDNUM**(1.0/ANC))
S=S-U(I,K)
END DO
U(NCLUS,K)=S
END DO
ERRMAX=1.
DO WHILE ((ERRMAX>=EPS).AND.(IT<=LMAX))
IT=IT+1
DO I=1,NCLUS
DO J=1, NDIM
V(I,J)=0.
D=0.
DO L=1,NSAMP
V(I,J)=V(I,J)+((U(I,L)**QQ)*Y(L,J))
D=D+(U(I,L)**QQ)
END DO
V(I,J)=V(I,J)/D
END DO
END DO
DO I=1,NCLUS
DO J=1,NSAMP
W(I,J)=0.
A=0.
DO L=1,NDIM
DO M=1,NDIM
A=A+((Y(J,L)-V(I,L))*CC(L,M)*(Y(J,M)-V(I,M)))
END DO
END DO	
A=1./(A**PP)
SUM=0.  
DO N=1,NCLUS
C=0.
DO L=1,NDIM
DO M=1,NDIM
C=C+((Y(J,L)-V(N,L))*CC(L,M)*(Y(J,M)-V(N,M)))
END DO
END DO
C=1./(C**PP)
SUM=SUM+C
END DO
W(I,J)=A/SUM
END DO
END DO 
ERRMAX=0.
DO I=1,NCLUS
DO J=1,NSAMP
ERR=ABS(U(I,J)-W(I,J))
IF (ERR.GT.ERRMAX) THEN 
ERRMAX=ERR
END IF
END DO
END DO
DO I=1,NCLUS
DO J=1,NSAMP
U(I,J)=W(I,J)
END DO
END DO
END DO
ITT(NCLUS)=IT
F(NCLUS)=0.0
H(NCLUS)=0.0
DO I=1,NCLUS
DO K=1,NSAMP
AU=U(I,K)
F(NCLUS)=F(NCLUS)+AU**2/ANSAMP
IF (AU>=0.) THEN
H(NCLUS)=H(NCLUS)-AU*ALOG(AU)/ANSAMP
END IF
END DO
END DO
DIF(NCLUS)=1.0-F(NCLUS)
A=0.
DO I=1,NCLUS
DO J=1,NCLUS
DIST=0.
DO L=1,NDIM
DO M=1,NDIM
DIST = DIST+((Y(J,L)-V(I,L))*CC(L,M)*(Y(J,M)-V(I,M)))
END DO
END DO
A=A+((U(I,J)**QQ)*DIST)  
VJM(NCLUS)=A
END DO
END DO
WRITE (30,*) NCLUS
DO I=1,NCLUS
WRITE (30,*) (V(I,J),J=1,NDIM)
END DO
DO J=1,NSAMP
WRITE (40,*) (U(I,J),I=1,NCLUS) 
END DO
DEALLOCATE (F, H, DIF, ITT, VJM)
DEALLOCATE (W, U, V)
END DO
IF (IT.LE.49) THEN 
WRITE (20,*) "NORMAL END OF JOB" 
ELSE
WRITE (20,*) "CONVERGEBCE FLAG: UNABLE TO ACHIEVE SATISFACTORY CLUSTERS AFTER 50 ITERATIONS." 
END IF
END PROGRAM FCM

