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By treating a delta-function as the limit of a top-hat function whose width tends to zero,
prove the sifting property of the delta-function:

/ fla)é(z —q)dg = f(x).

What condition on f is required in order for this to be true? Show that ff f(q)d(x — q)dg
is zero if > b or x < a (assuming b > a).

By using the result that if, for all functions f(x),

| t@e@dr= [~ s

then g(x) = h(x), show that

() 6(—1) = 8(x)
/ " f(@)S(—a)dz = £(0) = / " ) 8(a) dr

Hint: show that
(z— a)+§(m+a)

2|l

(b)()= s

Tl
a’)
(d) ()=0

Evaluate
a) [7 f(z)0(2x — 3) du
fl (z)0(r —3)dx
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Evaluate

m4+0.1 4
/ da:/ dy d(sin )8 (x* — ?)
0

1 -1

Show that the derivative of the Dirac delta function has the property that

< d5(t) o
/_ = fdt=— =

e ) t=0

What are the Fourier Transforms of:

(a) d(z)

(b) d(z —d)

(c) 6(2x)7

By writing §(x) as an integral (i.e. as an Inverse Fourier Transform) show that

(d) 6*(z) = d(x)

(a) Find the Fourier transform of h(z) = H(x — a)exp(—bz), where H is the Heaviside
function.

(b) [harder] Write the real and imaginary parts of h separately for @ = 0. Hence take the
limit b — 0 to show that the Fourier transform of H(x) is 7d(k) — i/k.

(c) Using this result, what is the Fourier transform of dH (x)/dx? Check your result using
the properties of the delta-function.

(d) What is the Fourier transform of H(—z)?

Evaluate

00 [e'S)
/ / t26—iaac eita: dr dt
—o0 J —00

where ¢ is a constant.
Compute

o0 o0 o0 o0
/ / / / it o=z bz piyt o—t7 ). dydzdt
—o0 J —o0 J —00 J —00

where b is a constant.
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