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Note: Make sure that you understand the notes of ‘Lempel-Ziv coding’ uploaded on the course
webpage.

1. Consider the following two 4-PAM constellations
(a) Equi-distance PAM (Fig. 1) and (b) Variable distance PAM (Fig. 2)
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Figure 1: Variable distance PAM
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Figure 2: Equi-distance PAM

i.  Evaluate the probability of symbol error for both in terms of the average energy of
the constellation.
ii.  Plot the probability of error vs. E;, /N, for the constellations.
iii. ~ Which one shows a better performance? Can you explain why?

2. Solve Problem 4.8 from Proakis.

3. Consider the signal set shown in the following figure (Fig. 3) with an AWGN channel
and let 62 = 0.1.

i. Does P, depend on L and 8?
ii. Find the nearest neighbor union bound on P, for the ML detector assuming

px(i) = 5 Vi
iii.  Find P, exactly using the assumptions of the previous part. How far off was the
NNUB?



Suppose we have a minimum energy constraint on the signal constellation. How
would we change the constellation of this problem without changing the P,? How
does 8 affect the constellation energy?
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Figure 3: Constellation for Q5.



