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program euler

I This is a program to investigate the free fall
I Euler method
I 2005/5/2 Written by T. Ohtsuki

implicit none ! Always begin with this statement
integer,parameter::double=selected_real_kind(14)! Type defined

real(kind=double), parameter::zero=0.0_double,one=1.0_double,&

half=0.5_double ! Parameter defined

real(kind=double), parameter::pi=3.1415926535897932 ! Parameter defined
real(kind=double)::x,vx,deltat,xnew,vxnew,t,tmax,analytic ! Real variables defined
real(kind=double), parameter::g=9.8 double,gamma=1.0_double ! Parameter defined
integer::i,nmax ! integer defined

deltat=0.05_double ! Time interval

x=zero ! Initial position

vx=zero ! Initial velocity

tmax=5._double! Target time
nmax=int((tmax-deltat/2._double)/deltat)+1! Number of iteration required

do i=1,nmax ! Equation of motion
vxnew=vx-g*deltat-gamma*vx*deltat ! Vx is slightly changed
xnew=x+vx*deltat ! X is slightly changed
vx=vxnew ! Set vxnew as vx
x=xnew ! Set xnew as x

end do

ICompare the analytic and numerical results
tmax=deltat*nmax
analytic=-g*tmax/gamma-g/gamma**2*exp(-gamma*tmax)+g/gamma**2
print *,tmax,x,analytic

stop
end



program midpoint

I This is a program to investigate the free fall
I 2005/5/2 Written by T. Ohtsuki
I' midpoint method

implicit none ! Always begin with this statement
integer,parameter::double=selected _real kind(1
4)

real(kind=double), parameter::zero=0.0_double,
one=1.0 double,half=0.5 double
real(kind=double), parameter::pi=3.1415926535
897932

real(kind=double), parameter::g=9.8 double,ga
mma=1._double
real(kind=double)::x,vx,deltat,xnew,vxnew,t,tma
x,analytic

real(kind=double)::xk1,xk2,vxk1,vxk2
integer::i,nmax

deltat=0.05_ double

X=zero

VX=Z€ero

tmax=5._double

nmax=int((tmax-deltat/2. _double)/deltat)+1

doi=1,nmax !|ZC7zIFTEuleriZEb ko&ED
vxkl=-deltat*(g+gamma*vx)
xk1l=deltat*vx
vxk2=-deltat*(g+gamma*(vx+half*vxk1))
xk2=deltat*(vx+half*vxk1)
vxnew=vx+vxk2
xnew=x+xk?2
VX=VXNew
X=XNnew

end do

ICompare the analytic and numerical results
tmax=deltat*nmax
analytic=-g*tmax/gamma-g/gamma**2*exp(-
gamma*tmax)+g/gamma**2

print *,tmax,x,analytic

stop
end
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