Assignment of Chapter 4

1. Consider a (7, 4, 3) Hamming code whose generator matrix is defined as

1001010
01 10101

1011001

0111010

Please

(a) Encode the message vector (1,0,0, 1) using G.
(b) Determine the parity-check matrix H.

(c) Determine the systematic generator matrix Gy, and complete the systematic encoder struc-
ture as in Figure 1.

(d) Determine whether the received word (1,1,1,0, 1,0, 1) is a valid codeword for Gyys. If not,
correct it using H and give the decoded message bits.

Message u | Uy | uy | uy

Codeword GG |66 |C|C

Figure 1: The encoder structure using Ggys.

2. Consider a (7, 3) cyclic code with the generator polynomial of g(z) = 2% + 23 + 22 + 1.

Please

(a) Determine the generator matrix G.
(b) Determine the parity-check matrix H.
(c) List all codewords generated by g(x), and determine the minimum Hamming distance.

(d) Determine whether the received word (1,0,1,1,1,0,1) is a valid codeword. If not, please
correct it using the maximum likelihood (ML) decoding algorithm.



3. Consider an (8, 5) systematic block code, whose check equations are as follows

(
P1 = U1 + Uz + uUs,

P2 = Uy + uz + us,

| P3 = Uy + Ug + Us,

where {u;, us, ug, us} denote the message bits, and {py, p2, ps} denote the check bits. Please

(a) Determine the generator matrix G and the parity-check matrix H.
(b) Prove that this block code is a cyclic code.



