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Lecture 20
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e@x_D :=
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-

Â ‰- p2
ÅÅÅÅÅÅÅÅÅÅ2 p

ÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅè!!!!
p

4

y@p_D :=
„-
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Plot@y@xD, 8x, −10., 10.<, PlotRange → 8−1., 1.<,
PlotStyle → 88Thickness@0.005D, RGBColor@0, 0, 0D<<D
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Plot@Im@e@pDD, 8p, −10., 10.<, PlotRange → 8−1., 1.<,
PlotStyle → 88Thickness@0.005D, RGBColor@0, 0, 0D<<D

-10 -5 5 10

-1

-0.75

-0.5

-0.25

0.25

0.5

0.75

1

Ü Graphics Ü

f @p_D := Hy@pD + e@pDL êSqrt@2.D
Plot@Re@f@pDD, 8p, −10., 10.<, PlotRange → 8−1., 1.<,
PlotStyle → 88Thickness@0.005D, RGBColor@0, 0, 0D<<D
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c = Plot@Conjugate@f@pDD∗f@pD, 8p, −10., 10.<, PlotRange → 80., 1.<,
PlotStyle → 88Thickness@0.005D, RGBColor@0, 0, 0D<<D
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g@p_, t_D := ReAConjugateAy@pD∗ExpA−I∗ikjjj 1

2

y{zzz∗tE + e@pD∗ExpA−I∗ikjjj1 + 1

2

y{zzz∗tEE∗ikjjjy@pD∗ExpA−I∗ikjjj 1

2

y{zzz∗tE + e@pD∗ExpA−I∗ikjjj1 + 1

2

y{zzz∗tEy{zzz ì 2.E
Do@Plot@g@p, tD, 8p, -3, 3<, Axes Æ False, PlotRange Æ 80., .3<D, 8t, 0, 2 * Pi, .2<D

4 qm20work.nb



qm20work.nb 5



6 qm20work.nb



qm20work.nb 7



8 qm20work.nb



qm20work.nb 9



10 qm20work.nb



qm20work.nb 11



12 qm20work.nb



qm20work.nb 13



14 qm20work.nb



psi0 = ExpA -x2
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Eì Sqrt@Sqrt@PiDD
General::spell1 :  Possible spelling error: new symbol name "psi0" is similar to existing symbol "phi0". More…
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psi1 = FullSimplify@x * % - D@%, xDD êSqrt@2 * 1D
General::spell1 :  Possible spelling error: new symbol name "psi1" is similar to existing symbol "phi1". More…è!!!2 ‰- x2
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h@x_, t_D := ReAikjjjpsi0∗ExpAI∗ikjjj 1
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y{zzz∗tE + psi1∗ExpAI∗ikjjj1 + 1
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y{zzz∗tEy{zzz∗ikjjjpsi0∗ExpA−I∗ikjjj 1
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y{zzz∗tE + psi1∗ExpA−I∗ikjjj1 + 1

2

y{zzz∗tEy{zzz ì 2.E
Do@Plot@h@x, tD, 8x, -3, 3<, Axes Æ False, PlotRange Æ 80, 1.0<D, 8t, 0, 2 * Pi, .2<D

qm20work.nb 15



16 qm20work.nb



qm20work.nb 17



18 qm20work.nb



qm20work.nb 19



20 qm20work.nb



qm20work.nb 21



22 qm20work.nb



qm20work.nb 23



24 qm20work.nb



qm20work.nb 25



Do@Plot@h@x, tD, 8x, -3, 3<, Axes Æ False, PlotRange Æ 80, 1.0<D, 8t, 0, 2 * Pi, .2<D
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Do@Plot@g@p, tD, 8p, -3, 3<, Axes Æ False, PlotRange Æ 80., .3<D, 8t, 0, 2 * Pi, .2<D
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For@i = 0, i < 20, i++, 8
t := i * Pi ê 10.,
Show@

Plot@hHx, tL, 8x, -3, 3<, PlotStyle Æ 88Thickness@0.01D, RGBColor@0, 0, 0D<<, PlotRange Æ 80, 1.<D,
Plot@gHp, tL * 3, 8p, -3, 3<, Axes Æ False,

PlotStyle Æ 88Thickness@0.01D, RGBColor@1, 0, 0D<<, PlotRange Æ 80., 1.<DD<D
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