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program code_Euler_Cromer_exam

implicit none

integer i,N

parameter (N=5)

double precision k,m,dt,x(0:N),vx(0:N),
&E(0:N),t(0:N),error(0:N),terror

k=5.0d0

m=2.0d0

dt=0.2d0

x(0)=0.5d0

vx(0)=-0.2d0
E(0)=0.5d0*m*vx(0)**2+k/3.0d0*x(0)*x(0)*x(0)
t(0)=0.0d0

terror=0.0d0

do i=0,N-1 07/
vx(i+1)=vx(i)-de*k/m*x(i)*x(i)

x(i+1)=x(i)+dt*vx(i+1)
error(i+1)=0.5d0*k/m*dr*deex(i)*x(i)
error(i+1)=error(i+1)-k/(3*m)*dt*de*dt*x(i)*vx(i)
error(i+1)=error(i+1)+k*k/(12*m*m)*x(i)*x(i)*x(i)*dr*dr*dt*dt
error(i+1)=error(i+1)-k/(12*m)*vx(i)*vx(i)*dt*dt*dt*dt
terror=terror+error(i+1)
E(i+1)=0.5d0*m*vx(i+1)**2+k/3.0d0*x(i+1)*x(i+1)*x(i+1)
t(i+1)=(i+1)*dt

write(33,*) i+1,vx(i+1),x(i+1),error(i+1),t(i+1),E(i+1)
enddo

write(*,*) terror
end program

Program code_Verlet_exam

implicit none /2_/
integer i,N O
parameter (N=6)

double precision k,m,dt,x(0:N),vx(0:N-1),
&E(0:N),t(0:N),error(0:N),terror

k=5.0d0

m=2.0d0

dt=0.2d0

x(0)=0.5d0

vx(0)=-0.2d0

x(1)=x(0)+vx(0)*dt

error(1)=-0.5d0*k/m*dt*dt*x(0)*x(0)
error(1)=error(1)-k/(3*m)*de*de*dt*x(0)*vx(0)
error(1)=error(1)+k*k/(12*m*m)*x(0)*x(0)*x(0)*dt*dt*dt*dt
error(1)=error(1)-k/(12*m)*vx(0)*vx(0)*dt*dt*dtr+dt



C

write(*,*) error
terror=error(1)
E(0)=0.5d0*m*vx(0)**2+k/3.0d0*x(0)**3
t(0)=0.0d0
do i=1,N-1
x(i+1)=2.0d0*x(i)-x(i-1)
&-(k/m)*x(i)*x(i)*dt*dt
error(i+1)=k*k/(12*m*m)*x(i)*x(i)*x(i)*de*dtr*dr+dt
error(i+1)=error(i+1)-k/(12*m)*vx(i)*vx(i)*dt*dt*dt*dt
terror=terror+error(i+1)
Vx(i)=(x(i+1)-x(i-1))/(2*dt)
E(1)=0.5d0*m*vx(i)**2+k/3.0d0*x(i)**3
t(i)=i*dt
end do
open(unit=10,file="code_verlet_exam.dat')
do i=0,N-1
write(10,*) x(i),error(i), E(i),t(i)
enddo
close(10)
write(*,*) terror

end



