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Problem 1. Let V' be the binary linear cyclic code of length n = 9 given by the
generator polynomial
glx) =2+ 2% +1

i) Use g(z) to compute a generator matrix G for V.

Dim (V) = codeg (9) = 9 — deg(g) = 3. Hence, G has 3 rows. Since n =9, G
has 9 columns. Thus,

22g(x) 28 + 25 + 22 100100100
G=| zg9(x) | =| 27+2*+2 |=[ 010010010
g(z) 20+ 2%+ 1 001001001
ii) Find the parity check polynomial h(x) of V.
" =1 9 —1
h(z) = = =23 41
() g(x) Srad 1 +
iii) Use h(x) to compute a generator matrix of V*.
Dim(V!)—codeg(h):deg g)=6,andn =9
5h(z) 2+ 100100000
4h(z) "+ 2t 01 0010000
| 2th(a) S+ | 001001000
Hence G = {2y ) H+22 | "looo100100
xh:l:) 4 000010O010
(x) 341 0000O0OT1O0TO0T1

iv) Use h(z) to find a generator polynomial for V-*.

The generator polynomial for V= is is the dual (a.k.a., reciprocal) polynomial
h*(x) = x%8Wh (271) = 23 (73 +1) = 2° + 1. This can also be computed by
reversing the order of the bits of h(x).
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Remark
(9(z)) =V — VE = (h*(x))

NN s/
where h(z) = (#7 — 1) /g(z) and h*(x) = 298" (1) and that
Vi ={f(z) €Ro: f(x)-h(c) Vh(zr) € Re} and V'={f(x)ERy: f(x)oh(c) Vh(z)ec Re}
where "f(x) - h(c)" denotes vector inner product, and where " f(z) o h(c)" denotes

ring product in the ring Rg = GF(2)[z]/ (z° — 1).

Problem 2.

a) Draw a linear sequential circuit (LSC) that takes two polynomial inputs
a(x) and b(x) and produces as output the polynomial:

(14 2% +2° +2°) a(z) + (14 2° + 2°) b(z)

a(x}
1 x* x x
1E9—IZI—*—E]{B—IZfo9-I:I—)—IZI+9-EI‘6->
(=) !

b) Draw a linear sequential circuit (LSC) that takes as input an arbitrary
polynomial input a(z), and produces as output:

a(x)
14+ x+a234+2°+27

{Gbo doo-ois

Remark. Please refer to the handout on linear sequential circuits( a.k.a., linear
switching circuits)



