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Profem 3
The phases ¢, and ¢ are independent and uniformly distributed between —x and . Two
cases are considered for the phase ¢.. '

Case 1. ¢. is independent of the other two phases and is also uniformly distributed
between —m and 7. Note that z[n] is of the form given in Table 4.6. For example, the
component sq[n] has the form

Sq[n] = A’V

where the complex amplitude is given by

(i.e., the magnitude of A is fixed but the phase is random). It can easily be shown that
the complex amplitudes satisfy the necessary orthogonality conditions (§#8%). Therefore, the
power density spectrum consists of three lines as shown in Fig. EX4.9a.
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Figure EX4.9a

Now consider the cumulant
CO, L] = E{lzn)*zn + L )zln + L]}
This involves cross-products of terms such as
E {salnlse(n + lLlscln + 2]}

Since all of the components are independent and have zero mean, all such cross-terms are zero.
The terms involving a single component such as

E {saln)saln 4 L)sa[n + L]}

are also zero. Specifically,

E{e"](wa n+d’a)e](wa(n+ll)+¢'a)€J(Wo(n+12)+¢a,)} — ejwa(ﬂ+l|+lz)£{eyd>a } =0
Thus, since C%’ is identically zero, the bispectrum is identically zero.
Case 2. ¢, is linearly related to the other two phases; in particular,
p P

¢a=¢b+¢c

In this case the power density spectrum is exactly the same as before; the coupling between the
phase of the components does not destroy the orthogonality between the complex amplitudes.
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