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CHAPTER 2

Problem 2.1

(2) The half-cosine pulse g(t) of Fig. P2.§j(a) may be considered as the product of the
rectangular function rect(t/T) and the sinusoidal wave A cos{(xt/T). Since

rect(z) = T sinc(fT)
A cos(F2) == B6(= ) + 6(f+ 3]

and multiplication in the time domain is transformed into convolution in the frequency
domain, it follows that

G(f) = [T stne(rD)] ¥y (Bl(e- 320 + 6(fs 301
where lﬁ, denotes convolution. Therefore, noting that

siﬁe(f‘l‘) Lo (L= %‘l‘-) sine(T(f~ 1ﬁ:)]

sinc(fT) 7,’.? 5(f+ -12-,1.-) sine[T(f+ -;—T-)]

we obtain the desired result
_ AT 1 1
— G(f) = = [sinc(fT- E) + sinc(fT+ 2)]
(b) The half-sine pulse of Fig, P2.}(b) may be obtained by shifting the half-cosine pulse
to the right by T/2 seconds. Since a time shift of T/2 seconds is equivalent to multipli-

cation by exp(=-jrfT) in the frequency domain, it follows that the Fourier transform of the
ha'lf-sine pulse is :

G(f) = -% [(sine(fT- %) + sinc(fT+ %)Jexp(-thT)
{c) The Fourier transform of a half-sine pulse of duration aT is equal to

{alAT
2

[sinc(afT - %)'-t- sinc(afT + %)}exp(-,}:af'r)

(d) The Fourler transform of the negative half-sine pulse shown in Fig. P2.1(c) is
obtained from the result of part (¢) by putting a= -1, and multiplying the result by -1,
and so we find that its Fourier transform i{s equal to
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- SHstne(fTe D) + stne(fT- Dlexp(sntT)

(e) The full-sine pulse of Fig. P2.1(d) may be considered as the superposition of the
hal f-sine pulses shown in parts (b) and (¢) of the figure., The Fourier transform of this
pulse is therefore

G(f) = -A-% (sinc(fT- %) + sinc(fT+ %)][exp(-Jﬂ"l‘)-exp(Jtﬂ)]
= =JAT[sinc(fT- %) + sinc(fT«+ %)]s'in(:f‘r)

sin(xfT- ;-) sin(sfT+ 5—)
z =JAT + < sin(«fT)

2fT~ ; s{T+ 2
= ~AT(- 2030efD) | c0sCafMyyypypr)
I‘fr- E 'lfT+ E

JAT (3in(2efT) _ sin(2xfT),
g g &= T

sin(2xfT-x) . sin(2xfT+x)
W S ma * ofter )

JAT[sinc(2f T+1) - sinc(2fT-1))

Problem 2.2

Consider next an exponentially damped sinusoidal wave defined by (sec Fig. 1) ¢

g(ty=exp{ —t)}sin(2nf 1 1)

In this case, we note that

1
sin(2nf1)= % [exp(i2aft) —exp( —j2nf1)]

Therefore, applying the frequency-shifting property to the Fourier transform pair
we find that the Fourier transform of the damped sinusoidal wave of Fig. 1 1s

| 1 |
=3 [1 +jalf—f) T+_12n(f+f,)]
_ 2zf, .
~(1+j2xf P + (2nf P
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Figure | Damped sinusoidal wave.

Problem 2.3
{a) The even part ge(t) of a pulse g(t) is given by
B, (t) = BHa(t) + g(=t)]

Therefore, for g(t) =z A rect(% - %). we obtain

. A L1 t 1
8 (t) = Slrect(y ~ 5) + rect(- £ ~ 5]
= %[rect(-irg)]
which is shown illustrated below:
g(t)
A
t
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1¢ odd part of g(t) {s defined by
1
go(t) : E{g(t) - g(-t)]
A t 1 t 1
z E[rect(f - 3) - rect (- T- 5)]
which i{s illustrated below:

go(t)

A
2

'
(N7}

(b) The Fourier transform of the even part is
G (f) = AT sinc(2T)
The Fourier transform of the odd part is
Go(f) = A% sinc(fT) exp(=jxfT)
- A% 8inc(fT) exp( jxfT)

= A% sinc(fT) sin(xfT)

Problem é.q

exp( J %). -

<£<0o
G(f) ={ exp(-3 ), 0<rew
0, otherwl se

Therefore, applying the formula for the inverse Fourier transform, we get

. 0 |
g(t) =/ exp(J Dexp(jaxrt)df + J exp(-J %)exp(Jwat)dt
- 2 0

Replacing f with =f in the first integral and then interchanging the 1limits of
integration:




g(t)

T

S

W

! exp(~j2rft + § %) « exp(j2uft - J%))df
0

2/ cos{2uft- %)df

sin(?:ft)df
. [_ cos(Ztn)] v
t 0
Lt1-cos(2e8t)]

s 2/

o =® O =X

2 sinz(twt)




