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Exercise 1 (Cyclic codes):
Which of the following codes are cyclic codes?

(a) C; = {000,100,011,111}
(b) Cy = {000,110,101,011}

(10 Points)

Exercise 2 (Properties of cyclic codes):

(a) Let v be a word of length n. The cyclic shift 7(v) of v is the word of length n
obtained from v by taking the last digit of v and moving it to the beginning and all
other digits moving one position to the right. Show that 7(v+w) = 7(v) + 7(w) and
m(a-v) =a-7w(v) for a € {0,1}.

(b) Let v be a word of length n and S = {v,7(v),7*(v),..., 7" *(v)}. We know that
C =< S > is a linear code. Show that it is also cyclic. (We use the notation

2 (v) == (7 (v)), 73(v) = 7(w(7(v))), etc.)
(30 Points)

Exercise 3 (Cyclic shifts):
We use the notation from Exercise 2.

(a) Find all words of length n such that 7(v) = v.
(b) Find all words of length 6 such that 7%(v) = v.

(c) Let k and n be two numbers from N such that k& divides n. Determine the number
of words of length n which satisfy 7*(v) = v.

(20 Points)



