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Problem 1

Let C be the linear code with parity check matrix

H =

















1 1 0
1 1 1
0 1 0
1 0 0
0 1 0
0 0 1

















a) List the cosets of C.

b) Construct a standard decoding array (using IMLD) for C, and decode the received words
w1 = 011100 and w2 = 111100.

Problem 2

Consider binary linear (n, k, d) codes.
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Suppose the length is n = 12 and the distance is d = 4. What upper bound on the dimension
k do we get from the Hamming bound? What is the largest possible value for k for which the
Gilbert-Varshamov bound says there exists a (12, k, 4) code?

Problem 3

Let C be the smallest linear cyclic code containing the word 0101100.

a) Find the generator polynomial of C and a generator matrix for C.

b) Find the generator polynomial of the dual code C⊥. Which of the codes C and C⊥ has
largest distance?

Problem 4

Let C be the RS(23, 5) code with generator polynomial g(x) = (β+x)(β2+x)(β3+x)(β4+x) =
β3 +βx+x2 +β3x3 +x4, where β is a primitive element in the field GF (23) constructed using
the polynomial 1 + x + x3.

a) How many errors can C correct? Decode the received word w = (1, 0, 1, 0, 0, 0, β).

b) Assume a word w is received with 2 erasures. How many errors (non-erasures) can C

correct in addition to the two erasures? The word w = (1, ∗, ∗, 1, 0, 0, 0) has one error
except the erasures. Find the location of that error.

Problem 5

Let C1 and C2 be two binary linear cyclic codes of the same length. Show that their intersection
C1 ∩ C2 is also a linear cyclic code.

Suppose C1 and C2 both have length 21, and that C1 has generator polynomial g1(x) = 1+x3,
while C2 has generator polynomial g2(x) = 1 + x + x2 + x4. What is the generator polynomial
of C1 ∩ C2?


