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Homework 10

Problem 1. Lecture notes Problem 1 (PSD of the Convolutional Code Considered in Class)
of Section 6.6
Typo: Just after equation (6.8), it should read Ry (1) = [ (¢ + 7)i(¢)dt.

Problem 2. Consider the transmitter shown in Figure 1, when ... D ;, D;; D; 1,... is a
sequence of independent and uniformly distributed random variables taking value in {#1}.

Dk Dk:—l Xk S(t)

Delay =? ~ p(t) ——

Y

Figure 1: Encoder

The transmitted signal is

s(t) = .Z Xip(t —iT — ©),

1=—00

where © is a random variable, uniformly distributed in [0, 7).

X;i=D;— D,
p(t) =11z 11(t).

(a) Determine Ry[k] = E[X;+1X;].
(b) Determine R, (1) = [=_p(t + 7)p(t)dt.
(¢) Determine the autocorrelation function Rs(7) of the signal s(¢).

(d) Determine the power spectral density S,(f).
Problem 3. Lecture notes Problem 3 (Trellis Section) of Section 6.6
Problem 4. Lecture notes Problem 4 (Mazimum Likelihood Path) of Section 6.6



