Exercises Astronomical Observing Techniques, Set 4

Exercise 1

The Fourier pairs f(x) and F(s) are defined as follows:
[ fa)e s dw = F(s): F{f(x)} = F(s), the Fourier transform of f(z) and
[T F(s)e*™ ds = f(x) : F{F(s)} = f(x), the inverse Fourier transform of F(s)

a) show that: F{a(f(x)) + b(g(x))} = aF{f(x)} + bF{g(x)}
b) show that: F{f(z —a)} = e ™ F(s)
c¢) show that: F{f(ax)} = |TIL'F(S/Q)

Exercise 2

Compute the Fourier transforms (definition in Exercise 1) of:

d) 3{0(x+3) +d(x - 3)}

e) [1(z),1 for |z| < 3a, else 0

Exercise 3

Show that }"{%} = 27misF(s)

Exercise 4

The 2D Fourier pairs f(z,y) and F(u,v) are defined as follows:
fj;o fj;o f(z,y)e 2m@utv) dody = F(u,v): F{f(z,y)} = F(u,v), the Fourier transform of

f(z,y) and )
[0 [T Flu, v)e™@4en) qudy = f(x,y) + F{F(u,v)} = f(z,y), the inverse Fourier trans-
form of F(u,v)

Compute the 2D Fourier transforms of:
a) 0(z,y)

b) §(z —a,y —b)



Exercise 5

We have a diffraction limited 0.1 arcsec image of a star from the Hubble Space Telescope,
describe what happens if we convolve this image with a Gaussian having a width of about 2
arcsec?



