Amonocromatic 1D wave is described by the formula

y[x,t] = Sin[k X +wt],w= Zf isthewave number; w=angular frequency.

Letk; =ko +i Ak, Ak <<1,say 0.001. We assume ko=1.

nzl= (* Nk Nunmber of wave to add =)
xmax = 200;
Del t ak = 0. 001;
k[0] =1.0; onega =0. 1;
K[i _1:=k[0] +i =Del tak;
yli_, x_,t_1:=Sin[k[i]*x -omega*t]; (* y is a nonochromatic wave wth wavenunber kI[i] =*)
YINK_, x_, t_1:=Sum[y[i, x, t1, {i, 0, Nk}];
(*Y is the wavepacket formed by superiposing Nk waves x)

Here we ask Mathematicato show thewaveform y[x, t] = Sin[k X + wt] fork =kgq
andk =kg + N Ak =2.0, N, =1000.



2| wave.nb

ng= j =0;
Mani pul at e [

Plot [y[j, x, t], {X, -xmax /8, xmax /8}, Pl otLabel -» {"k=", k[j]1}], {t, O, 100, 0.1}
1

kk =1000;
Mani pul at e [

Pl ot [y [Kk, x, t], {x, -xmax /8, xnmax /8}, PlotlLabel » {"k=", k[kk]}], {t, O, 100, 0.1}
1
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Here we ask Mathematica to show the wave form Y[Xx, t] =Z§Z'3'k Sin[ki X +wt] at t=0 for
Nk =50, 100, 200, 500. You will observe that the large the number of wave we add to form Y[x_t], the more



In[12]:=

outf13}=

Qufis}=

localise it becomes.

Nk =50;
Plot [Y[N, X,
Nk = 100;
Plot [Y[N, X,
Nk = 200;
Plot [Y[NK, X,
Nk = 500;
Plot [Y[NK, X,

01, {x, -xmax,

01, {Xx, -xmax,
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{YI[x,t] with Nk =, 200}
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In the following, we ask Mathematica to display a vidoe showing the progressive motion of the wave form
Y [x, t] for an extensive period of time, from t=0to t = 100.



ne1= Mani pul at e [Nk = 100;
Plot [Y[NK, x, t], {X, -xnmax, xmax},

Pl ot Range -» {-160, 160}, PlotLabel -» {"Y[x,t] with Nk = ", NK}]
, {t, 0, 100, 1}]
t
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ne3= Mani pul at e [Nk = 200;
Plot [Y[NK, X, t], {X, -xmax, xmax},
Pl ot Range - {-360, 360}, PlotLabel -» {"Y[x,t] with Nk = ", NK}]
, {t, 0, 100, 1}]
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3= Mani pul at e [NK = 500;
Plot [Y[NK, x, t], {X, -xnmax, xmax},

Pl ot Range -» {-460, 460}, PlotLabel » {"Y[x,t] with Nk =", Nk}]
, {t, 0, 100, 1}]
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