Since the well is symmetric about x = 0, we need only match wave functions at x = b and a. We look
at E <0, so that we introduce and o = 2m|E|/h and ¢ = 2m(Vo-|E|)/h. We now write down

Even solutions:

u(x) = coshox 0<x<b
=Asingx + Bcosgx b<x<a
=Ce® a<x

1 d .
Matching u(_) Z(x) at x = b and at x = a leads to the equations
X X
atanhob = g Acosgb — Bsingb

Asingb + Bcosgb

Acosga — Bsnga

B Asinga + Bcosga

From the first equation we get

B gcosgb-atanhabsingb

A gsingb +a tanhabcosgh
and from the second

B gcosga +osinga

A gsinga-a cosga

Equating these, cross-multiplying, we get after a little algebra
q2 sing(a - b) — acosg(a - b) = atanh ablasing(a - b) + gcosqg(a - b)]

from which it immediately follows that

sing(a - b) B ag(tanhob + 1)
cosq(a-b) ¢*-o’tanhob

Odd Solution

Here the only difference is that the form for u(x) for 0 < x <5 1is sinhowx. The result
of this is that we get the same expresion as above, with tanhab replaced by cothab.



