






Problem 6.1

a)

In[149]:= Wig[X_, P_] =
ⅇ-P2-X2

π
;

In[150]:= P3 = Plot3D[Wig[x, p], {x, -5, 5}, {p, -5, 5},

PlotRange → All, PlotPoints → 64, Ticks → {Automatic, Automatic, None},

BaseStyle → {FontFamily → "Helvetica", FontSize → 18}]

Out[150]=

In[152]:= prX =
ⅇ-X2

π

;

In[153]:= Plot[prX, {X, -5, 5}]

Out[153]=
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In[155]:= prP =
ⅇ-P2

π

;

In[156]:= Plot[prP, {P, -5, 5}, PlotRange → All]

Out[156]=
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b)

In[157]:= Wig[X_, P_] =
ⅇ-P2-X2

(-1 + 2 P2 + 2 X2)

π
;

In[158]:= P3 = Plot3D[Wig[x, p], {x, -5, 5}, {p, -5, 5},

PlotRange → All, PlotPoints → 64, Ticks → {Automatic, Automatic, None},

BaseStyle → {FontFamily → "Helvetica", FontSize → 18}]

Out[158]=

In[160]:= prX =
2 ⅇ-X2

X2

π

;
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In[161]:= Plot[prX, {X, -5, 5}]

Out[161]=
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In[162]:= prP =
2 ⅇ-P2

P2

π

;

In[163]:= Plot[prP, {P, -5, 5}, PlotRange → All]

Out[163]=
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c)

Wig[X_, P_] =
ⅇ-18-P2+6 2 X-X2

π
;
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In[171]:= P3 = Plot3D[Wig[x, p], {x, -5, 5}, {p, -5, 5},

PlotRange → All, PlotPoints → 64, Ticks → {Automatic, Automatic, None},

BaseStyle → {FontFamily → "Helvetica", FontSize → 18}]

Out[171]=

In[173]:= prX =
ⅇ-18+6 2 X-X2

π

;

In[174]:= Plot[prX, {X, -5, 5}]

Out[174]=
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In[176]:= prP =
ⅇ-P2

π

;
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In[177]:= Plot[prP, {P, -5, 5}, PlotRange → All]

Out[177]=

-4 -2 2 4

0.1

0.2

0.3

0.4

0.5

e)

In[178]:= Wig[X_, P_] =
ⅇ-P2-(X+Xα)2

π
+
ⅇ-P2-(X-Xα)2

π
+

2 ⅇ-P2-X2

π
Cos[2 P Xα] /. Xα → 3 2

Out[178]=

ⅇ
-P2--3 2 +X

2

π
+
ⅇ
-P2-3 2 +X

2

π
+

2 ⅇ-P2-X2
Cos6 2 P

π

In[179]:= P3 = Plot3D[Wig[x, p] /. α → 3, {x, -5, 5}, {p, -5, 5},

PlotRange → All, PlotPoints → 64, Ticks → {Automatic, Automatic, None},

BaseStyle → {FontFamily → "Helvetica", FontSize → 18}]

Out[179]=

In[182]:= prX =

4 ⅇ-18-X2
Cosh3 2 X

2

π

;
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In[183]:= Plot[prX, {X, -5, 5}]

Out[183]=
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In[186]:= prP =

4 ⅇ-P2
Cos3 2 P

2

π

;

In[188]:= Plot[prP, {P, -5, 5}, PlotRange → All]

Out[188]=
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g)

In[189]:= Wig[X_, P_] =
ⅇ-P2-(X+Xα)2

π
+
ⅇ-P2-(X-Xα)2

π
/. Xα → 3 2 ;
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In[190]:= P3 = Plot3D[Wig[x, p] /. α → 3, {x, -5, 5}, {p, -5, 5},

PlotRange → All, PlotPoints → 64, Ticks → {Automatic, Automatic, None},

BaseStyle → {FontFamily → "Helvetica", FontSize → 18}]

Out[190]=

In[193]:= prX =

2 ⅇ-18-X2
Cosh6 2 X

π

;

In[194]:= Plot[prX, {X, -5, 5}]

Out[194]=
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In[196]:= prP =
2 ⅇ-P2

π

Out[196]=

2 ⅇ-P2

π

homework6_soln.nb     7



In[197]:= Plot[prP, {P, -5, 5}, PlotRange → All]

Out[197]=
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