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Assignment #3 Solution

Q1: From Fourier transform pairs

1
X0 = m(sin@f,) = X(f) = [ M(f = [0 = M(f + 0]
The first term is in the positive freq, and the 2" term is in the negative freq. So from Hilbert
transform

R(f) = =jsen(HX() = = [M(F = £+ M(F + £)]

From inverse Fourier transform

(1) = —%(m(t)eﬂ”f“t +m()e”>"") = —m(t)cos(2nf, 1)

Q2: The SSB wave s, (¢) is defined by

5.(0) = <[ m(t)cos2af.0) o) sin 2. (1)
and its Hilbert transform is defined by (using the results of Q1)

5,(1) = f;f [m(t)sin@nf, 1) + in(r)cos2af.1)] )
Therefore,

s,(1)cosf. 1) = f; [m(t)cos’ @nf,0) - mn(t)sin@af,cos@af.t)]  (3)
5. (1)sin(2af.1) = 20 [m(t)sin® @af 1) + (1) sin2nf, 1) cos2f, 1) (4)
Adding equations (3) and (4) and solving for m(), we get

(1) = <[, (11c052,1) 3, sin ) (5)

c

Next, we use equations (1) and (2) to write

5, (1)sinQaf.1) = ic [m(t)cos2nf,r)sin@af, 1) - in(1)sin® 2af,1)] (6)
5, (1) cos2af.1) = éﬂ [m(1)sinaf, 1) cos2nf, 1) + (1) cos’ (2nf.1)] (7)



Subtracting Eq. (6) from Eq. (7) and then solving for m(r), we get

N 2
m(t) = I

[5,(t)cos2af.1) - 5,(H)sin2f, 1)] (®)

c

Equations (5) and (8) are the desired results.
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Q4:
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Qs:
A A
S,_Sg(t\ = -—ZE- [mlt)Cosznﬁ;t + M (t) Szt §(t]

3
m(t)= Cos2mlio Jt + 2 Sin Qn(\os)t

We know +Hhutl:

Cos 2nfy —i§ ETN 1, T H: Hilbert transform

Si{n Lnfot ——H—) - Cos lnfot

‘ 3 S
=7 SLSB Gy E_QQ_ I[Co_szn(\o)t + 25mzzLUo3)t ] Cos2n(8&x10 ) L
2

3 3 ‘ 5
+ [s;n 20 (10 )T - 2 Cos2nl [0 )t] Sinan ( 8410 )t]

USing :
Sind Cos B — Sin Cosdh™= Sin(d- R)

Cosa lasfa + SinaSinfR = Cos(d-R)

we can write:

3 3
SLsg k)= 50[ Cos 21(399x10 ) t - 2 Sin 2 (F99%10) t]



