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Exercise:
We derive the time independent Schrodinger equation.
Solution:

Consider the time-dependent Schréodinger equation with a potential V' (x) that does not depend on
time,
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Consider product solutions of the form W(x,t) = ¥ (z)¢(t). Plugging in, we have
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Now, the right hand side depends only on x and the left hand side depends only on ¢, which can
only happen if each is constant. Call the constant of separation “E.” Then, we have
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ihg = —:—mwmgb +Vip = ih +V.

ihe(t) = Eo(t),

o a(a) + V(@)0(2) = BY().

The first equation determines the time-dependent phase of the product solution, and the second
equation is the time-independent Schrédinger equation.



