Problem 3.37

(a—E) 0 b
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b 0 (a—FE)

First find the eigenvalues and eigenvectors of the Hamiltonian. The characteristic equation says

=(c— E)|[(a— E)* - b?]

Either £ = ¢, or else (a — E)? = b = E =a+ b. So the eigenvalues are

=0,

Ey=¢, Ey=a+b, FE;=a-—0>b.
To find the corresponding eigenvectors, write
a0b ¥ v
0cO gy =E,178
b0a y ¥
(1)
aa + by = coo = (a —c)a+ by = 0
cB = cff (redundant) ;o= [la—0)* =b]a=0.
ba+ay =cy = (a—c)y+ba = 0.

(2)

So (excluding the degenerate case a — ¢ = +b) a = 0, and hence also v = 0.

av+ by = (a+b)a = a—7y = 0;
e = (a+b)F = 4 =0
b + ay = (a+b)y (redundant).

So = and g = 0.



ac + by = (a — b)a = o+ =0
e =(a— b3 = B =10
bao+ay = (a—b)y (redundant).

Soa = —vand 3= 0.

Conclusion: The (normalized) eigenvectors of H are
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Problem 4.48

(a) Using Egs. 3.64 and 4.122: [A, B] = (2%, L,] = z[z, L.] + [z, L]z = x(—ihy) + (—ihy)z = —2ihxy.
. ;

24

2
Equation 3.62 = o40% > [ (Zih)(ayy)] = h*(zy)* =>|GAUB = ﬁi(acy)||

(b) Equation 4.113 = (B) = (L.,) = mh; (B?) = (L?) = m?h? so op=m?h* —m?n* =

(¢) Since the left side of the uncertainty principle is zero, the right side must also be: | (zy) = 0, | for eigenstat
of L.




