1 part（a）

program wave_equation

implicit none

real y(401,101),p(1000),f(1000)

real dx,dt,fwhm,ft,mu,l,c,r,sigma,x0,pi

integer i,n,m,nn

pi=acos(-1.0)

l=1.0

ft=900

mu=0.010

c=sqrt(ft/mu)

m=100

dx=l/m

r=1.0

dt=r*dx/c

nn=400

fwhm=0.05

sigma=fwhm/2.355

x0=0.6*l

call iterate(m,nn,y,dx,dt,x0,sigma,r)

call outputwave(m,nn,y,dx)

call fourier(m,nn,y,dx,dt,pi,p,f)

stop

end

!subroutine

subroutine iterate(m,nn,y,dx,dt,x0,sigma,r)

real pi,dx,dt,r,sigma,x0

real y(401,101)

integer i,n,m,nn

do n=0,nn-1,1

y(n+1,1)=0.0

do i=2,m-1,1

if(n<2)then

y(n+1,i)=exp(-(i*dx-x0)**2/2.0/sigma**2)  

else 

y(n+1,i)=r*r*(y(n,i+1)+y(n,i-1))+2*(1-r*r)*y(n,i)-y(n-1,i)

endif

enddo

y(n+1,m)=y(n+1,m-1)  

enddo

return

end

!subroutine

subroutine outputwave(m,nn,y,dx)

real y(401,101)

real dx

integer i,n,m,nn

open (unit=10,file='data1.dat',status='unknown')

n=1

do i=1,m,1

write(10,*) dx*i,y(n,i)

enddo

write(*,*) "."

open (unit=20,file='data2.dat',status='unknown')

n=30

do i=1,m,1

write(20,*) dx*i,y(n,i)

enddo

write(*,*) "."

open (unit=30,file='data3.dat',status='unknown')

n=35

do i=1,m,1

write(30,*) dx*i,y(n,i)

enddo

write(*,*) "."

open (unit=40,file='data4.dat',status='unknown')

n=40

do i=1,m,1

write(40,*) dx*i,y(n,i)

enddo

write(*,*) "."

open (unit=50,file='data5.dat',status='unknown')

n=45

do i=1,m,1

write(50,*) dx*i,y(n,i)

enddo

write(*,*) "."

open (unit=50,file='data6.dat',status='unknown')

n=50

do i=1,m,1

write(50,*) dx*i,y(n,i)

enddo

write(*,*) "."

open (unit=50,file='data7.dat',status='unknown')

n=55

do i=1,m,1

write(50,*) dx*i,y(n,i)

enddo

write(*,*) "."

open (unit=50,file='data8.dat',status='unknown')

n=60

do i=1,m,1

write(50,*) dx*i,y(n,i)

enddo

write(*,*) "."

open (unit=50,file='data9.dat',status='unknown')

n=70

do i=1,m,1

write(50,*) dx*i,y(n,i)

enddo

write(*,*) "."

return 

end

!subroutine

subroutine fourier(m,nn,y,dx,dt,pi,p,f)

real y(401,101),p(1000),f(1000),yy(1000,2)

real pi,dx,dt

integer j,m,nn,n

open(unit=10000,file='fourier.dat',status='unknown')

do j=1,1000,1

yy(j,1)=0.0

yy(j,2)=0.0

enddo

do j=1,100,1

do n=1,nn,1

yy(j,1)=yy(j,1)+cos(2*pi*n*j/400.)*y(n,20)

yy(j,2)=yy(j,2)+sin(2*pi*n*j/400.)*y(n,20)

enddo

p(j)=(yy(j,1))**2+(yy(j,2))**2

f(j)=j/400./dt

write(10000,*) f(j),p(j)

enddo

return 

end
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subroutine iterate(m,nn,y,dx,dt,x0,sigma,r)

real pi,dx,dt,r,sigma,x0

real y(401,101)

integer i,n,m,nn

do n=0,nn-1,1

y(n+1,1)=0.0

y(n+1,m)=0  

do i=2,m-1,1

if(n<2)then

if(i<=m/3)then

y(n+1,i)=3*0.2*i*dx

else

y(n+1,i)=0.3-1.5*0.2*i*dx

endif 

else 

y(n+1,i)=r*r*(y(n,i+1)+y(n,i-1))+2*(1-r*r)*y(n,i)-y(n-1,i)

endif

enddo

enddo

return

end
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