
ECE 5654: Spring 2014 Homework 4

(Due: 5:00 pm, Thursday, April 10)

Problem 1 [5 points]

Problem 2 [4 points]

Show that for any (n, k) code which can correct t errors must satisfy

2n � 2k
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Codes which satisfy this bound with equality are also known as perfect codes.

Give an example of a perfect code (we have discussed a few in class)

[20 points]



Problem 3 [5 points]



Problem 4 [6 points]

The block diagram for a convolutional code is shown below

a) Draw the state transition diagram for this code

b) This convolutional code is used with a binary antipodal signaling scheme

for transmission over a noisy channel, with the input-output relationship

ri = ci + ni

and the noise components are i.i.d. with PDF

p(n) = 1
2e

�|n|where ci 2 {±1}
At the output of the matched filter, the received sequence is

r = (�1,�1, 1.5, 2, 0.7,�0.5,�0.8,�3, 3, 0.2, 0, 1)

Find the most likely information sequence if the receiver employs

- soft decision decoding

- hard decision decoding

(you can assume that the code is terminated at the zero state)


