Communications I

Solutions to problem sheet three

Gw) = /OO g(t)e “idt = /OO g(t) coswtdt — j /_O:Og(t) sin wtdt.

If g(t) is an even function of ¢, g(¢) sinwt is odd and g¢(t) coswt is even. There-
fore, the second integral in the equation above vanishes, whereas the first inte-
gral is twice the integral over the interval 0 to co. Thus when ¢(t) is even

Gw) = 2/ g(t) coswtdt. (1)
0
Similarly, when ¢(t) is odd one can show that

G(w) = —2j /O () sinwtdt 2)
If g(¢) is real and even, the integral in (1) is real and
G(—w) = 2/0Oo g(t) coswtdt = G(w).
Hence, G(w) is a real and even function. With the same arguments, one can

show that if g(¢) is real and odd, G(w) is imaginary and odd.

2. g(t) is real. Therefore G*(w) is given by

O (w) = / RO / T ()t = G(—w).
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G(w) = [ rect(t —b)e ¥tdt = [P e Iwtdt = — e i3

_ e*jf“’ [e79/2 — e799/2] = sinc(w/2)e™7™

4. Time shift property:
gt —ty) & G(w)e 74"

In our case
g(t) = rect(t) & G(w) = sinc(w/2)

Therefore, the Fourier transform of ¢(t) = rect(t — 5) is

sinc(w/2)e 7



