
In[1]:= H* potential *LH* --------- *L
v@x_D := -1� H1 + x^2L
Plot@v@xD, 8x, -5, 5<D
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Out[2]= � Graphics �

In[3]:= H* plot solution of schreodinger equation for trial e *LH* note: all numerical constants Hhbar,m,..L�1 *LH* -------------------------------------------------- *L
plotsol@e_D :=
Block@8x0 = 10<, sol = NDSolve@8-psi’’@xD + Hv@xD - eL *psi@xD � 0, psi@-x0D � 0.001,

psi’@-x0D � 0.001<, psi, 8x, -x0, x0<D;
Plot@Evaluate@psi@xD �. solD, 8x, -x0, x0<DD

In[4]:= H* you can play with this ! *LH* ------------------------ *L
plotsol@-0.437D
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Out[4]= � Graphics �

In[5]:= H* shooting method *LH* --------------- *L
shoot@e_D :=
Block@8x0 = 10<, sol = NDSolve@8-psi’’@xD + Hv@xD - eL *psi@xD � 0, psi@-x0D � 0.001,

psi’@-x0D � 0.001<, psi, 8x, -x0, x0<D;
psi@

x0D �.
solD
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In[6]:= Plot@shoot@eD, 8e, -0.6, 0<, PlotRange ® 8-10, 10<D
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Out[6]= � Graphics �

In[7]:= H* find ground state energy *LH* ------------------------ *L
Off@NDSolve::ndnumD
Off@NDSolve::dsvarD
Off@ReplaceAll::repsD
e0 = e �. FindRoot@shoot@eD � 0, 8e, -0.5<D
plotsol@e0D

Out[10]= -0.437881
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In[12]:= H* look at solutions for e0 +�- de *LH* ------------------------------- *L
x0 = 10;
e = e0; sol0 = NDSolve@8-psi’’@xD + Hv@xD - eL *psi@xD � 0,

psi@-x0D � 0.001, psi’@-x0D � 0.001<, psi, 8x, -x0, x0<D;
e = e0 + 0.01;
sol1 = NDSolve@8-psi’’@xD + Hv@xD - eL *psi@xD � 0,

psi@-x0D � 0.001, psi’@-x0D � 0.001<, psi, 8x, -x0, x0<D;
e = e0 - 0.01;
sol2 = NDSolve@8-psi’’@xD + Hv@xD - eL *psi@xD � 0,

psi@-x0D � 0.001, psi’@-x0D � 0.001<, psi, 8x, -x0, x0<D;
Plot@8Evaluate@psi@xD �. sol1D, Evaluate@psi@xD �. sol2D, Evaluate@psi@xD �. sol0D<,8x, -x0, x0<, PlotStyle ® 8RGBColor@1, 0, 0D, RGBColor@0, 0, 1D, Thickness@0.01D<,
PlotRange ® 8-0.3, 0.5<D
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