PHYS 606 — Spring 2015 — Homework |

Problem [1] (equation numbers refer to my online manuscript)

Proof: We have
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For the last = sign one needs to check that the integral expression on its left hand side satisfies
the defining properties of 4, i.e. it needs to be integrated over test functions to recover (1.33),

(1.34). The proof goes as follows. We will only check property (1.33), as Eq. (1.34) can be quite
readily seen. It is then also sufficient to show it for I = R. Then using the antisymmetry of the
sin-function twice the k-integral is
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We realize that the sine-function in the limit & — oo becomes more and more narrow so that all
its strength will lie at = = y. We can thus expand f around u = 0 and just replace it by f(y).
The integral then becomes independent of k and we easily substitute a new integration variable
u = k(z — y) and using the well-known normalization of the sine-function we get

if lim sinck(z —y) f(y)dz = f(y}lfsirlcudu. = f(y). (1.40)
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L.e. the reverse Fourier transform of the plane wave has indeed the properties of the é-function.



Problem [2]
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Problem [4]
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