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MATH 422 Winter 2016 Homework 10


Due at the beginning of class Wednesday April 6


1.) Suppose C is the binary BCH code constructed in class with length 15 and design
distance 5. Recall that we used the finite field F16 = F2[x]/ < x4 + x + 1 > and
showed α = x is a primitive element. We found that C has generator polynomial
g(x) = x8 + x7 + x6 + x4 + 1.


(a) Decode the following received vectors by computing the syndromes S1,S2,S3,S4
and following the steps outlined in class:


i) y(x) = x11 + x9 + x8 + x6 + x2


ii) y(x) = x8 + x7 + x6 + x4 + x


iii) y(x) = x8 + x7 + x6 + x4


iv) y(x) = x13 + x12 + x11 + x9 + x5


(b) Give an example of a received vector that C cannot decode.


2.) Prove that there are no binary BCH codes of length 7 which have minimum
distance 5.


3.) A Reed-Solomon code is a q-ary BCH code where α ∈ Fq. We explore an example
where q = 11. Note that for any α ∈ Fq, the minimal polynomial of α in Fq[x] is
x−α.
(a) Find the order of every element in F× = {1, 2, . . . , 10}. List the primitive elements.
(b) Construct an 11-ary BCH code of length 10 and design distance d = 5.


(c) Prove that the code you constructed in part (b) has minimum distance 5.


4.) Suppose we wish to give each person in a country with a population of 200,000
a personal identity codeword composed of letters of the English alphabet. Devise a
code of reasonably short length which is double-error correcting. Be sure to list the
following parameters for your code: q, length n, and dimension k (if applicable).


5.) Suppose the University of Alberta wants to assign every student and staff member
(around 50,000 people) a telephone number which is 7 digits long. Give a design of
such a code which is single error correcting. Be sure to list the following parameters
for your code: q, length n, and dimension k (if applicable). Is it possible to construct
such a code which is also double error correcting? Explain why or why not.
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