SUBROUTINE EXAMPLES (handout)

program29.f

C program to sort a real vector.

C The sort is provided via a

C subroutine called SORT()

      IMPLICIT NONE

      REAL X(5)

      X(1)=34.6

      X(2)=76.8

      X(3)=12.3

      X(4)=56.9

      X(5)=12.1

      PRINT *,'before sorting: ',X

      CALL SORT(X,5)
      PRINT *,' After sorting: ',X

      END

      SUBROUTINE SORT(V,N)

c Subroutine to perform a bubble sort

C of a real vector V, of size N

      IMPLICIT NONE

      INTEGER FLAG,I,N

      REAL V(N),SWAP

10    FLAG=0

      DO I=1,N-1

        IF ( V(I) .GT. V(I+1) ) THEN

          SWAP = V(I)

          V(I) = V(I+1)

          V(I+1) = SWAP

          FLAG = 1

        END IF

      END DO

      IF (FLAG.EQ.1) GOTO 10

      END

OUTPUT

 before sorting: 34.6 76.8 12.3 56.9 12.1

  After sorting: 12.1 12.3 34.6 56.9 76.8

The statement CALL SORT(X,5) sends the vector, X(), to the subroutine SORT() together with the value 5 indicating that the vector has 5 elements.

In the subroutine the vector is copied to the local vector V which is declared to have a size N (N = 5 in this case).

After the vector is sorted it is returned back to the main program as vector X.

Note that variables in subroutines (and functions) are local – they are unknown to other program sections unless they are passed as parameters.

Program30.f

C Program to form the mean and standard

C deviation of a vector X

C using a subroutine.

      IMPLICIT NONE

      REAL X(6),MEAN,SD

      X(1)=6.7

      X(2)=6.9

      X(3)=6.4

      X(4)=6.7

      X(5)=6.7

      X(6)=6.3

      CALL MEANSD(X,6,MEAN,SD)
      PRINT *,'The mean is ',MEAN

      PRINT *,'The stand. deviation is ',SD

      END

      SUBROUTINE MEANSD(V,N,M,S)

C This subroutine returns M (the mean)

C and S (the standard deviation)

C of a Vector V of size N

      IMPLICIT NONE

      INTEGER I,N

      REAL V(N),SUM,M,S

C Form the sum of vector V

      SUM=0.

      DO I=1,N

        SUM = SUM + V(I)

      END DO

      M = SUM/N

C Form the standard deviation of vector V

      S=0.

      DO I=1,N

        S = S + (V(I)-M)**2

      END DO

      S = SQRT(S/(N-1))

      END

OUTPUT

The mean is   6.61666679

The standard deviation is   0.222860098

The statement CALL MEANSD(X,6,MEAN,SD) sends the vector, X(), to the subroutine MEANSD() together with the value 6 indicating that the vector has 6 elements.

In the subroutine the vector is copied to the local vector V which is declared to have a size N (N = 6 in this case).

After the mean and standard deviation is computed the values M and S are returned to the main program as variables MEAN and SD respectively.

