!      Helsinki exercise 2:  sum reduction using mpi_send's and mpi_recv's
!      Professor Glenn Luecke

!      Iowa State University
!      September 2008

!      Assume each processor has a double precision array A(1:n).

!      On processor 0 define B(i) = SUM A(i), where the SUM is

!      taken over all p processors for each fixed i = 1, n

!      Use mpi_end's and mpi_recv's to compute B. Your program

!      should work correctly for all n and p > 1. Check

!      Check your program for n = 3 and p = 4.

       use mpi

       implicit none

       double precision,dimension(:),allocatable ::  B, C

       integer, parameter :: n=3

        integer, parameter :: dp = mpi_double_precision, comm = mpi_comm_world

       double precision :: A(n)

       integer :: i, ierror, p, rank, status(mpi_status_size)

       call mpi_init(ierror)

       call mpi_comm_size(comm, p, ierror)

       call mpi_comm_rank(comm, rank, ierror)

!      Initialize A on all processors:

       call random_number(A)

       A = A + dble(rank)

       print *, 'On processor ',rank,' A = ',A

       (insert your code here)

       if (rank == 0) then

          print *,'B = ', B

          deallocate(B)

          deallocate(c)

       endif

       call mpi_finalize(ierror)

       end

!      RESULTS

!  hpc-class-% mpif90  Helsinki.hw2.f08.f90

!  hpc-class-% mpirun -np 4 a.out

!   On processor            1  A =    1.00000039208682        1.02548044275764

!     1.35251616126107

!   On processor            2  A =    2.00000039208682        2.02548044275764

!     2.35251616126107

!   On processor            0  A =   3.920868194323862E-007  2.548044275764261E-002

!   On processor            3  A =    3.00000039208682        3.02548044275764

!     3.35251616126107

!    0.352516161261067

!   B =    6.00000156834728        6.10192177103057        7.41006464504427

!  hpc-class-%
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