7> plane_wave:=u(x,t)=A*exp(1*(k*x-omega*t));

L plane_wave := u(x, t) =aekx—oY
> eval (diff(u(x,t),t)=D*diff(u(x,t),x$2),plane_wave);

7|Awel(kx—mt) - 7DAkZeI(kx—<nl)

> omega=solve(%,omega);

o=-1DK
iis the dispersion relation and the solution is
> eval(plane_wave, %) ;
ux b :Ael(kx+|Dk21)
[> expand (%) ; N
X
wxnzgi‘

ithus the amplitude decays exponentially but the wave speed is 0.
> plot({seq(eval (Re(rhs(%)),{D=1,A=1,k=1}),t={0,1,2})},x=0..10);
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;Note Re() is the real part.

> eval (diff(u(x,t),t$2)-c 2*diff(u(x,t),x$2)=0,plane_wave);
_Am2e|(kx—m1) +c2Akze|(kx—ou) =0

[> omega=solve(%,omega) ;
L o=(ck -ck)
> eval(plane_wave,omega=c*k) ;
u(x,t) :Ael(kx—:kt)
iThus the amplitude remains constant. The wave travels with constant speed c.
> plot({seq(eval (Re(rhs(%)),{c=1,A=1,k=1}),t={0,1,2})},x=0..10);
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> eval(diff(u(x,t),t)+diff(u(x,t),x$3)=0,plane_wave);
JAwe Km0l a3 elki—ot g

> omega=solve(%,omega);

o=-K

> eval(plane_wave,%);

u(x b =Ael(kx+k3t)

[In this case the speed of the wave depends on wave number (that is inversely of wave length).
LAmplitude remains constant.

> plot({seq(eval (Re(rhs(%)),.{A=1,k=1}),t={0,1,2})}.x=0..10);
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[> plot({seq(eval (Re(rhs(%%)) ,{A=1,k=2}),t={0,1,2})},x=0..10);
# in this case the wave speed is 8X that of the above

:> eval (diff(u(x,t),t)=1*diff(u(x,t),x$2),plane_wave);
| 7|Amel(kx—wl):7|Ak2el(kx—(nt)
> omega=solve(%,omega);
L 0=k
> eval(plane_wave,%);
ux 1) :Ael(kx—kzt)
7> plot({seq(eval (Re(rhs(%)),{A=1,k=1}),t={0,1,2})}.%x=0..10);
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