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Exercise 1. Consider the even weight code C ⊂ Fn
q with n ≥ 2,

defined as the set of all vectors in Fn
q with even weight. Compute the

parameters n, q, M , k, redundancy, d, R = k/n. Check that it is a
linear code only for q = 2 and give a generator matrix in this case.

Exercise 2. Prove that the binary (q = 2) even weight code with
length n and the [n, 1, n]-repetition code are dual.

Exercise 3. Explain the decoding in the magic trick that Elisa per-
formed to guess a number after 7 yes/no questions.

Exercise 4. We start by defining the following codes:

Definition. Set n = qn−1
q−1 with r ≥ 2. Define Hr(q) as a r × n ma-

trix over Fq with non-zero columns and such that no 2 columns are
linearly dependent. We define the q-ary Hamming code Hr(q) as the
linear code having Hr(q) as parity check matrix. The q-ary simplex
code Sr(q) is the code having Hr(q) as generator matrix.

Prove that the q-ary Hamming code Hr(q) has parameters [n, n−r, 3]
for r ≥ 2 and that the q-ary simplex code Sr(q) is a constant weight
code with parameters

[
qr−1
q−1 , r, q

r−1
]
.

Exercise 5. Prove that the code with generator matrix

G =

1 0 0 1 3 3
0 1 0 2 2 4
0 0 1 3 1 3


over F5 is self-dual.

Exercise 6. Give an example of a [4, 2]3 self-dual code and show that
there is no [6, 3]3 self-dual code.
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Exercise 7.

(a) Prove that if the cyclic shift (by one position) of each row of the
generator matrix is a codeword then the code is cyclic.

(b) Consider the Hamming code [7, 4, 3]2 with the following syste-
matic generator matrix:

G =


1 0 0 0 1 1 0
0 1 0 0 1 0 1
0 0 1 0 0 1 1
0 0 0 1 1 1 1

 .

Prove that it is not a cyclic code.

Exercise 8. Describe all the cyclic codes of length 7 over F2 by giving
a generator matrix for each of them.

Exercise 9.
Let F8 be the finite field with 8 elements, constructed as an extension
of F2 using an irreducible polynomial of degree 3. Let α be a generator
of the multiplicative group F8 \ {0}.
Consider the Reed–Solomon code C =RS(7, 3) ⊆ F7

8 defined as follows:
The code C consists of all evaluations of polynomials f(x) ∈ F8[x] of
degree at most 2 at the 7 nonzero elements of F8, i.e., at the points
α, α2, . . . , α7 = 1.

(a) Find the codewords corresponding to (1, 0, 0), (0, 1, 0) and (0, 0, 1).
(b) Construct a generator matrix for the code C.
(c) Show that C is cyclic and find its generator polynomial.
(d) Let q = pr, with p a prime number and let α be a generator of

the multiplicative group Fq \ {0}. Prove more in general that the
Reed-Solomon code RS(q−1, k) ⊆ Fq−1

q obtained as evaluation of
polynomials in Fq[x] of degree at most k−1 at α, α2, . . . , αq−1 = 1
is a cyclic code.
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