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Problem 2.26

Put f(z) = d(x) into Eq. 2.102: F(k) = \/% /OO §(x)e”*dy = \/%
T J oo T

o f(x) §(x)E/mEekdk%/ e*®dk. QED
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Problem 2.27
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(b) From Problem 2.1(c) the solutions are even or odd. Look first for even solutions:

Ae™"* (x < a),
P(x) =< B(e"™ +e ") (—a <z <a),
Aer® (x < —a).

Continuity at a : Ae™"* = B(e" + e~ "), or A = B(e** +1).
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This is a transcendental equation for x (and hence for F). T'll solve it graphically: Let z = 2ka, ¢ = ah;w
so e~ % = ¢z — 1. Plot both sides and look for intersections:
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From the graph, noting that ¢ and z are both positive, we see that there is one (and only one) solution

(for even ¢). If a = 2’;—&, so ¢ = 1, the calculator gives z = 1.278, so x? = fQ%E = (;;)2 = F =

S (1) = —0204 ().

Now look for odd solutions:

Aer* (x < a),
P(x) =< B(e" —e ") (—a <z < a),
—Ae"® (x < —a).

Continuity at a : Ae™"* = B(e" — ™), or A = B(e** —1).

2 2
Discontinuity in ¢’ : —kAe™"* — B(ke" + ke ") = 7_2”;0‘1467% = B(e* +1)=A <_hn21a - 1> )
K
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This time there may or may not be a solution. Both graphs have their y-intercepts at 1, but if ¢ is too
large (« too small), there may be no intersection (solid line), whereas if ¢ is smaller (dashed line) there
will be. (Note that z = 0 = xk = 0 is not a solution, since % is then non-normalizable.) The slope of e~*
(at z = 0) is —1; the slope of (1 — ¢z) is —c. So there is an odd solution < ¢ < 1, or a > h%/2ma.

Conclusion: ‘ One bound state if a < h2/2ma; two if a > h2/2ma. ‘
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o h_2 o 1 [ Bven: e™* = %z -1 =2=221772,
- ma T2 0dd: e7F=1-3z = z=159362.

E = —0.615(h*/ma®); E = —0.317(h*/ma?).

2

hi
=1 = c=2 Only cven: e F=2z—1=2=0.738835; |E = —0.0682(h*/ma?).
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