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Exercise 1. Let C be the linear code over Fg with parity-check matrix

where « is a root of X2 + 1 € F3[X]. Find two non-zero codewords of C of
minimum weight.

Exercise 2. Let G and G’ be generator matrices of the linear code C. Show that
if both G and G’ are in standard form then G = G'.

Exercise 3. Construct a binary code C of length 6 as follows: for every (1, 22, 23) €
I3, construct a 6-bit word (21, x2, T3, T4, 5, 2¢) € C, where

T4 =1+ X9 + 23,
Trs = T1 + T3,
T = Lo + X3.

1. Show that C is a linear code.

2. Find a generator matrix and a parity-check matrix for C'.
3. Decode the words wq = 111111 and wy = 101010.

Exercise 4. Let C be the binary linear code with parity-check matrix
110100
H=1101010
01 1001

1. Write a generator matrix of C' and find the parameters of C'. How many
errors does C' correct?

2. Decode the words w; = 110110 and wy = 011011, using coset decoding.

3. Construct a syndrome look-up table and use it to decode the words w3 =
100100 and w4 = 011101.

Exercise 5. Prove that As(5,4) = Ba(5,4) = 2.
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Aocxknon 1. Eotw C o ypappikog kddikag viép tov Fg pe mivaka eAéyyov

101 a1
H= < 11 1 « > ’
omov a piae Tov X2 + 1 € F3[X]. Bpeite Svo pn pndevikég kwdikoréEelg tov C
eldiyiotov Papoug.

Aoknon 2. Eoto G xou G yevvijtopeg mivakeg Tov ypoppikod kodika C. Asifte
ot av apgdTepoL oL G xou G’ etvon o€ kawvovikr poper, tote G = G'.

Aocxknon 3. Kataockevdote évav dvadikd kddika C' prjkovg 6 cOppwva pe tov
TopakdTe Kovova: yio ke (71, vo, 73) € F3, katackevdote pia AéEn prikoug 6
(1'1, X2,X3,T4,T5, .TG) € C, oTOoUL

T4 = T1 + T2 + T3,
Trs = 1 + x3,

T = Lo + X3.

1. Acikte 6L 0 C eivon ypoppLkdg KOSKOG.
2. Bpeite évav yevvitopa mivaka ko évay mivaka edéyyou tov C.
3. Amokwdikomoirjote Tig AéEeg wyp = 111111 o wo = 101010.

Aoxknon 4. Eotw C 0 duadikdg ypappicds kodikag pe mivaka eAEYYoL Tov

1 10
H=11 01
011

o O =

0 0
10
01

1. Tpayre évav yevviitopa mivaka tov C' ko Bpeite Tig mapapétpovg tov C.
[Toca A&On SropBadver o C

2. Amokwdikomoijote Tig Aé€eic wy; = 110110 xou wo = 011011, pe v
XPHon GUUTAOKWV.

3. Kataoxkevaote évav mivako avalitnong cuvepopmy KoL XproLLOToL|oTe
ToV Yo va amokwdkomotjoete Tig AéEelg w3y = 100100 wo wy = 011101.

Aoknon 5. Amodei€te 0TL A2(5,4) = Ba(5,4) = 2.



