

Cynthia Jameson
Note
Answers to Problem Set 12
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To evaluate the matrix elements of operator x in the complete set of eigenfunctions
of a particle on a line between 0 and a : We already know the diagonal elements
are equal to a/2

Xpy = f{fm *(x)x P (x)dx for m #n
= 2 fsin(" )z sin ™y
a 0 a a
Given the identity: 2 sin(mx) sin(rmx) = cos[(m-n)x] -cos[(m+n)x]
x, = L E{x cos =P COS[M]}&
a a 44
Given the integral : Ix cos(px)dx = xsin(pz) | Cos(f’ %)
p P
rsin (m—mmx cos (m—mmnx vsin (m+mn)nx cos (m+n)nx
— 1 a a a [#4
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sin is zero at both upper and lower limits, so we have:

m— )T m+ n)n

cos( ) cosu

. = 1 a.__71_ a__71

" a|l (m—-n)’rn* (m+n)’n’
a® a®

- When m-n = even, m+n = even also, in which case, cos(m-n)7=-+1 and
cos(m+n) = +1, so that both numerators in the above equation are zero and

X = 0.

On the other hand, when m-r = odd, m+#n = odd also, in which case cos(m-n)7r=-1
mg_[cos[(m —mn] -1 cos[(m+mmn] —1}
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Thus, X = (4&/)mn{(-1)" " -1} {m’ -’} 7 form £ n




