
EE 381V
Coding Theory Tuesday, Sept 25, 2012

Homework Set #1 (for Vishwanath lectures)
Due: Tuesday, October 9 in class, 2012.

1. (Channel with memory) Consider the following communication channel

Yk =
l∑

i=0

HiXk−i + Zk

where Hi, i ∈ {0, . . . , l} are fixed non-zero elements of GF(q), and all operations are
within the field GF(q). Zk is additive independent noise with a p.m.f. PZ over Zq.
The output at instant k is thus linearly related with the input.

(a) Show that a rate R arbitrarily close to log q−H(Z) is achievable over this channel.
Is there a linear code that achieves this rate?

(b) (Optional, need not turn this in) Show that log q −H(Z) is the capacity of this
channel.

2. Zero error capacity: A channel with alphabet {0, 1, 2, 3, 4} has transition probability
of the form:

p(y|x) =

{
1/2 if y = x± 1 mod 5
0 otherwise

(a) Compute the capacity of this channel in bits.

(b) Show that the zero error capacity (capacity requiring that no error be made) for
this channel is at least one bit. Is there a code that can achieves a rate strictly
greater than one for this channel? Can you estimate the exact value of the zero-
error capacity?

3. A soccer betting form contains a list of 13 matches. Next to each listed match there
are three fill-in boxes which correspond to the following three possible guesses: ”first
team wins”, ”second team wins” or ”tied match”. The bettor checks one box for each
match. Describe a strategy for filling out the smallest number of forms so that at least
one of the forms contains at least 12 correct guesses. How many forms need to be filled
out under this strategy?

Hint: A perfect code of length 13 and minimum distance 3 exists over GF(3).
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