
MA3202 Homework 2 (120 points) DUE: October 23

Name................................... Total:........ points
PROBLEMS

1. (a) (10 points) Write down the generator matrix G(2, 4) of the Reed-
Muller code R(2, 4). (b) (3 points) Write down the dimension of R(2, 4).
(c) (2 points) Write down the minimum distance of R(2, 4).

2. (10 points) Give multiplication and addition tables for the field of order
5.

3. Factor the following binary polynomials. Present each polynomial as a
product of powers of irreducible polynomials.

(a) (6 points) x4 + 1

(b) (6 points) x4 + x2 + x+ 1

4. (6 points) If a(x) = x4 + x3 + x + 1 and b(x) = x2 + x + 1 are binary
polynomials, find binary polynomials s(x) and r(x) such that

x4 + x3 + x+ 1 = s(x)(x2 + x+ 1) + r(x),

where r(x) is of degree at most 1.

5. (a) (6 points) List all irreducible quadratic monic polynomials over
GF (3).
(b) (4 points) Which of the polynomials from part (a) are primitive?

6. (8 points) Find the greatest common divisor of the binary polynomials
x4 + x3 + x2 + 1 and x6 + x5 + x4 + x3 + x2 + x+ 1.

7. (10 points) Using the double-error-correcting BCH code, find the posi-
tions in error of vectors y′ and y′′ whose syndromes are

syn(y′) =

 α6

α3

 , syn(y′′) =

 α11

α14

 .
8. (a) (4 points) Give an irreducible cubic polynomial g(x) over GF (2).

(b) (10 points) Suppose that α ∈ GF (23) is a root of the polynomial
g(x) from part (a). Calculate the powers αi, 1 ≤ i ≤ 7, and express each
αi as a polynomial in α of degree at most two.
(c) (10 points) Let GF (23) = {0, α, α2, . . . , α6, α7 = 1}, be the field of



order 8, where α is a root of the polynomial g(x) from part (a). Find
and list the minimal polynomials mi(x) of all elements of GF (23). For
each minimal polynomial, list its roots in GF (23).
(d) (6 points) List the primitive elements ofGF (23) = {0, 1, α, α2, . . . , α6}.
(e) (5 points) Factor x7 − 1 over GF (2).

9. (4 points) How many primitive elements does GF (256) have?

10. (10 points) Factor x8 − 1 over GF (3).
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