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1 Problem 11.1

1. Let X(e’™) be the Fourier transform of a real rﬁnim._lc:ugil‘. geguence _1'_[;.1]1'. i;li'l.t Jj
zero outside the interval 0= a = N — 1 The pcrlo-:ln.gnu:) Faion] |!';..l{'_" 1‘|7.:,
in Feq. (11.24) as the Fourler transform of the 28 — 1 point autocorrelation
estimate
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Show Lhat the pm'u_udlng:'u:n is related to the Fourier transform of the boite
length sequence as follows:

doplm) I,-H{f" 1

Figure 1: the Problem statement
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Let n — m = 7 then above can be rewritten as
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When n =0,m = —7 and when n = N — 1,;m = N — 7 — 1, hence the above becomes
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I made another attempt at the end,

2 Problem 11-2

2, The smoothed spectrum estimate S.o(w) is defined as
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where w(m) is a window sequence of length 2M — 1. Show that
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where W(e’®) is the Fourier transform of w(n).

Figure 2: the Problem statement

We see that S, (w) is the Fourier transform of ¢, (m)w (m). i.e.

Where F is the Fourier transform operator. Using modulation property
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But In (w) = F [cge (m)] and let W (w) = F [w (m)], then the above becomes
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Hence, taking expectation of LHS, and since only Iy (6) is random, then the above becomes
(after moving expectation inside the integral in the RHS)
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