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A Study on Optimization of System Containing Integer Variables
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This paper describes the optimization method of the systems containing the 0-1 integer variables. The Hamiltonian
algorithm, a method based on the classical dynamics, was used to find the minimum of the cost function. The example
of the problem is the optimum number and the capacities of the heat pump of the building. We performed the
optimization of the heat/cool outputs of at the each month/hours using the standard heat demand pattern of the hotel of
10,000m? and the total heat pump capacities as the cost function. We showed at least 3 heat pumps were necessary to

obtain the minimum heat pump capacities.
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implicit real*8(a-h,0-z)

parameter (m = 12, ih = 24)

dimension xhw(m,ih,maxhp),xhc(m,ih,maxhp),cw(m,maxhp)
dimension xhmax(m)

include 'mpif.h'

call mpi_init(ierr)
icomm=mpi_comm_world

call mpi_comm_rank(icomm,me,ierr)
call mpi_comm_size(icomm,nproc,ierr)

calculate the initial geometry and velocity
if(imix.eq.1) then

calculate mixing matrix
endif

do loop=1,nloop
calculate xhmax=max(cw*xhw-+(1-cw)*xhc)
call mpi_allreduce(xhmax,xhmax,nhp,mpi_double_precision,
1 mpi_max,icomm,ierr)
do k=1,nhp
doi=1,m
if(mod(i,nproc).eq.me) then
do j=1,ih
calculate first derivative of cw, xhw, xhc
enddo
endif
enddo
enddo
if(imix.eq.1) then
calculate mixing of derivatives
call mpi_allreduce(dcw,dcw,m*nhp,mpi_double_precision,
1 mpi_sum,icomm,ierr)
call domix(vdcw,dcw,vscr,m,nhp)

call mpi_allreduce(dxhw,dxhw,inum,mpi_double_precision,
1 mpi_sum,icomm,ierr)
call mpi_allreduce(dxhc,dxhc,inum,mpi_double_precision,
1 mpi_sum,icomm,ierr)
call domix2(vdxhw,dxhw,vscrl,m,ih,nhp)
call domix2(vdxhe,dxhe,vscrl,m,ih,nhp)
endif
do k=1,nhp
do i=1,m
if(mod(i,nproc).eq.me) then
do j=1,ih
calculate next geometries and total energy
enddo
endif
enddo
enddo
enddo
call mpi_finalize(ierr)
stop
endsubroutine domix2(vdxhw,dxhw,vscr,m,ih,nhp)
include 'mpif.h'
integer status
common/pproc/nproc,me,icomm,status(mpi_status_size)
dimension
1 vdxhw(m,ih,m,ih,nhp),dxhw(m,ih,nhp),vscr(m,ih,nhp)
do k=1,nhp
doi=1,m
if(mod(i,nproc).eq.me) then
do j=1,ih
vscr(i,j,k)=0.0d0
doil=l,m
do jl=1,ih
vscr(i,jk)=vser(i,j k)+dxhw(il,jl k)*vdxhw(il,j1,i,],k)
enddo



enddo dimension vdew(m,m,nhp),dcw(m,nhp),vscr(m)

enddo do k=1,nhp
endif doi=1,m
enddo if(mod(i,nproc).eq.me) then
enddo vscr(i)=0.0d0
do k=1,nhp do 310j=1,m
doi=1,m vser(i)=vscr(i)+dew(j,k)y*vdew(j,i,k)
if(mod(i,nproc).eq.me) then enddo
do j=1,ih endif
dxhw(i,j k)=vscr(i,j,k) enddo
enddo do i=1,m
enddo if(mod(i,nproc).eq.me) then
endif dew(i,k)=vscr(i)
enddo endif
return enddo
end enddo
subroutine domix(vdew,dcw,vscr,m,nhp) enddo
implicit real*8(a-h,0-z) return

include 'mpif.h' end
integer status
common/pproc/nproc,me,icomm,status(mpi_status_size)
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