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Problem 7.2

The eorrelation coeffieient hetween the m™ and the n signal points is
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where 8, = (8,0 8m9. ... Sy ) ani s = _va Two adjacent signal points differ in only one

coordinate, for which s, and s, have opposite signs. Hence,
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The Enclidean distance hetween the two adjacent signal points is
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Problem 7.9

a) The recelved signal may be expressed as

() = nit) if #p(f) was transmitted
rit = A+ Jr(!’ )i s (f) was transmitbed



Assuming that s{t) has unit energy, then the sampled outputs of the crosscoreelators are
r= Hp . m=1,1

where so = 0, 31 = AvT and the noise term n is o zero-mean Ganssian random variable with
variance
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The probability density funetion for the sampled output is
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Since the signals are equally probable, the optimal detector decides in favor of ag i
PMir.sg) = f(r|sa) = firlsi} = PM{r,s;)

otherwise it decides in favor of 55, The decision rule may be expressed as
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where N
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Thus, the on-off signaling requires a factor of two more energy to achieve the same probability of
error as the antipodal signaling,

Problem 7.10

Sinee the rate of transmission is & = 107 bits/see, the bit interval T3, 3s 1077 see. The probability
of error in a hinary PAM svstem is

Ple)=@Q h."IEJ
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where the bit energy is £ = A*T,. With Ple) =1 = 107%, we obtain
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Thus

Problem 7.11

a) For a binary PAM system for which the two signals have unequal probability, the optimm
detector s
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The average probability of error is
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b) If p = 0.3 and i' = 10, then
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If the symbols are equiprobable, then
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Problem 7.12

a) The optimnm threshold s given by
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