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4th set

Exercise 1. For the ternary code C' = {00122,12201,20110,22000}, use the
nearest neighbor decoding rule to decode the following words:
(a) 01122, (b) 10021, (c) 22022, (d) 20120.

Exercise 2. Determine the number of binary (n, 2, n)-codes, for n > 2.
Exercise 3. Determine the number of binary [n,n — 1, 2]-codes, for n > 2.
Exercise 4. Determine the number of g-adic [n, k]-codes, where k < n.

Exercise 5. Let Cj, i = 1,2 be linear codes over [, with parameters [n;, k;, d;]
respectively. The direct sum C'; & Cs is a subspace of IF;”*”Q. Show that C'y @ Cy
is an [n1 + ng, k1 + ko, min{d, d2}| linear code over F,.

Exercise 6. Let C be a binary [n, k, d]-code, such that C contains at least one
codeword of odd weight. Let

C':={ce C : wt(c) even}.

Show that C" is a binary [n, k — 1, d’]-code, where d’ > d, if d is odd, and d’ = d,
if d is even.

Exercise 7. 1. Show that every codeword in a self-orthogonal binary code has
even weight.
2. Show that every codeword in a self-orthogonal ternary code has weight
divisible by 3.
3. Let x, y be codewords of a self-orthogonal binary code, such that both wt(z)
and wt(y) are divisible by 4. Show that 4 | wt(z + y).

Exercise 8. Let C be a self-dual binary [n, k, d]-code.

1. Show that (1,1,...,1) € C.

2. Show that either all the codewords of C' have weight divisible by 4, or
exactly half of them have weight divisible by 4.

3. Suppose n = 6. Determine d.
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40 GET AOKNOEWV

Aocknon 1. Amokwdikomoote, GOUPVA e TNV ap)h) TNG TANcéatepng AEEng
otov 3-3kd kddka C' = {00122, 12201, 20110, 22000}, t1g apakdteo AéEerg:
(a) 01122, (b) 10021, (c) 22022, (d) 20120.

Aoknon 2. Bpeite to mAfbog twv dvadikdv (n, 2, n)-kwdikwv, yioe n > 2.
Aoxnon 3. Bpeite to mAfbog twv dvadikdv [n,n — 1, 2]-kwdikwv, yian > 2.
Aoknon 4. Bpeite to tA00g TV ¢-ik®dV [n, k]-kwdikwv, émov k < n.

Aoknon 5. Eotw Cj, i = 1,2 ypoyyukoi kddikeg vmép tov Fy pe mapapétpoug
[n4, ki, d;] avtioToryo. To evbd &Opoiopa C & Co givan évag vdxwpog Tov ]F'31+"2.
Aei€te 6TLT0 C1 DOy elvan évag [ng+na, ki1 +ke, min{dy, da }] ypoypikdg koSikog
vrép tov [Fy.

Aoknon 6. Eotw C dvadikdg [n, k, d]-koddikag, Tétolog wote o C mepiéxel Tov-
Aotov puo AéEn mepiltTod Papoug. Av

C':={ceC : wt(c) &ptio},

dettte 6t to C eivan évag dvadikdg [n, k — 1, d']-kddwkag, 6mov d' > d, av d
nepirtog, kaw d' = d, av d &ptiog.

Aocxnon 7. 1. Aeikte 0T k&Be KwOLKOAEEN evOg awToopBoywviov dvadiko
KoOdka €xel aptio Papog.
2. Aci€te 6TL O Phpog kaBe AEENG evog avtoopBoyiviov 3-Sukod kwddika, Sort-
peitan amd to 3.
3. Eotw z,¥y kwdikoléEelg evog avtoopBoymdviov dvadikod khdka, TéToleg
hote apeodTepa Too wi(z) ko wt(y) Sroupodvron amd to 4. Aeifre 6T 4 |
wt(z + y).

Aoknon 8. Eotw C avtoduikdg dvadikog [n, k, d]-koddikag.

1. Aeikre 6t (1,1,...,1) € C.

2. Aci€te 011 eite Oheg oL kwdikoAéEelg Tov C éxovv Papog mov Sapeiton amd
T0 4, eite akplPog ot pLoég amd avtég éxovv Papog mov Soupeital amd To
4.

3. Avn = 6, Ppeite to d.



