HW [0 Solutions

Problem 7.4
For DSB. the received signal and noise are siven by

Tp(t) = Acm (T) cos (2rfot +8) +n (1)

At the output of the predetection filter. the signal and noise powers are given by
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Figure 7.3: Plot of the spectrum of Bz tor Problem 7.4.

It the postdetection filter passes all of the ne (t) component. yp (t) is
yp (t) = Aem(t) + na (t)
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The output signal power is Azm? and the output noise PSD is shown in Figure 7.3,

Casze I Bp > %BT

For this case. all of the noise. n, (¢). is passed by the postdetection filter. and the ourput

noise power is
Br
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This vields the detection gain
(SNR)p _ A2m2/NoBr _
(SNR)z  A2m2 /27y By




Case II: Bp < iBr
For this case. the postdetection filter limits the output noise and the output noise power

is
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This case gives the detection =zain
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Problem 7.8
The message sienal is
n(t) = 12cos (Sxt)

Thus.
My (t) = cos (87t)
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The efficiency is therefore eiven hy
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From (7.36). the detection gain is
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Relative to haseband. the ourpur SNR is
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If the modulation index in increased to 0.9. the efficiency becomes
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= 0.2883 = 28.83%




This gives a detection eain of
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which, relative to baseband. is
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This represents an improvement of 2,76 (B.

Problem 7.10
The output of the predetection filter is

€(t) = A [l + amyp (t)] cos [wet + 8] + rp, (£) cos [wet + 8 + (1]

The noise tunction r, (t) has a Ravleigh pdf. Thus
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Thus.
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which gives
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The predetection signal power is
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Problem 8 1

The signal-to-noise ratio is
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Trial and error using the asvmptotic expression Q ()

Thus
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