1V054 Coding, Cryptography and Cryptographic Protocols
2009 — Exercises I111.

1. Consider the binary cyclic code C' of length 7 with the generating polynomial
g(x) =2+ +1.

a) Find the generating matrix GG and the parity check matrix H.

b) Decide whether the code C' is perfect or not.
c) Encode the message 1001.

2. Find a generator polynomial for the smallest binary cyclic code containing code-
words 00101000 and 01001000.

3. Let g(z) = gra® + -+ 4+ g12 + go # 0 be a generator polynomial of some cyclic
code C'. Show that gy # 0.

4. For k € {0,1,...,5} let n be the number of different cyclic codes over GF'(31)
which have length 5 and dimension k. Find ng, nq, ..., ns.

5. How many ternary cyclic codes of length 6 are there? Give the generator poly-
nomial for each such code and one generator matrix for each dimension.

6. Which of the following codes are cyclic?
a) {000,111,222} C F3
b) {000, 100,010,001} C ]Fg
¢) {xowy...wn_1 € Fy | Z;:Ol x; =0}
d) {zozy..vyy €FE| 05 22 = 0}
e) {xor1..wyy €FY| S0 (02 + ;) = 0}

7. Show that the dual code of a cyclic code is cyclic.



