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1 o* *
I * 1-D Plane wave propagation with fixed and free boundaries *
(e wave equation is solved by 2nd order (leap-frog) method *

| * *
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program planewave

implicit none

integer:: 1i,counter,nx,nxl

integer:: it,ntmax

real(8):: t,dt,dt2,dx,dx2,beta,beta2,tlen,tmax,rhs
real(8),allocatable:: ul(:),u2(:),u3(:)
character(10):: data

character(3):: nf

!---- parameters ----- c

! dt must be less than (dx/beta) for numerical stability

nx = 100 ! number of grid

dt =0.10d0 ! time interval

dx =1.0d0 ! grid interval

beta = 4.0d0 ! wave velocity

tlen = 5.0d0 ! time length of wave source
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ntmax = 1000 I maxmum time step (finish at it = ntmax, or)
tmax = 33.0d® ! maximum calculation time (finish at t<tmax)
R dllocate dimension variables ----- C

nxl = nx+1

allocate (ul(nx1),u2(nx1),u3(nx1))

oo initialize t,counter, ul, u2, u3 ----- C

t=0.0d0

counter=1

do i=1,nx1
ul(i)=0.0do
u2(i)=0.0do
u3(i)=0.0do

end do

oo calculate cA2, dtA2, dxA2 ----- C

beta2

beta**2

dt2

dt**2

dx2 dx**2

Time marching loop

do it = 1,ntmax

t=t+dt
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do i=2,nx
rhs=beta2*(u2(i+1)-2.0d0*u2(i)+u2(i-1))/dx2
u3(i)=dt2*rhs+2.0d0*u2(i)-ul(i)

end do

I---- free boundary (du/dx=0) ----- C

u3(1)=u3(2)

l---- fixed boundary (u=0) ----- C

u3(nx1)=0.0do

if (t.le.tlen) then
u3(5D)=sin(pi7*t/tlen)**2

end if

I----  change new and old variables ----- C

do i=1,nx1
ul(id=u2(id
u2(id=u3(id

end do

l-—---make data file ----c

write(nf,'(i3.3)') counter

data = "data"//nf

open(7,file=data,status="replace')

do i= 1,nx1
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write(7,%) i,u2(i)

end do

write(o,'(a5,1x,13,1x,f6.3)"') 'loop', counter, t

if (t.gt.tmax) exit

counter = counter + 1

end do

! Loop end

stop

end program planewave
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(1) gnuplot Z {fifH ¥ %
gnuplot

gnuplot> plot "data" u 1:2 with linespoints

(2) Generic Mapping Tools (GMT)% {3 %
psxy -R0/100/-2/2 -3X8/5 -W1.0 -Ba50f10/00.5 -x2 -yl5 data > data.ps
Postscript file DR

gs data.ps
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