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FINAL EXAM - SEPTEMBER 2019

i. Find all the subfields of Fgy4.

ii.

Find all the primitive elements of .

How many monic primitive polynomials of degree 2 are there over F'3?

i. Show that f(X) = X3 — X — 3 € F5[X] is irreducible.

ii.

Let o« € Fx3 be a root of f. Express all the roots of f with respect to the basis
{1,a,0?}.

Compute N («).
Find all the 8 € F5s such that N(3) = 0.

i. Show that 2 is an irreducible, but not a prime element of Z[\/g] where /5 is a root

of X2 — 5 € Z[X].

If m4(n) stands for the number of monic irreducible polynomials over I, of degree
n, compute the numbers 7m3(4) and m4(3).

4. Let C' be the linear binary code with parity-check matrix

L

110100
H=1011010
101 001

Find a generator matrix of C' and compute the parameters of C. How many errors
can C' correct?

ii. Write all the codewords of C' and decode the words w; = 110110 and wo = 101011.

5. Let C be a code over Fy = {0, 1, a, o} with parity-check matrix

1 o 1 0
H‘(1a201>'

i. Show that C' is MDS.
ii. Show that C' @ C* is not MDS.

1. All exercises are equivalent, with a maximum of 10 points.

2. The duration of the exam is 2.5 hours and you are allowed to leave the classroom the earliest 30 minutes after
the beginning of the exam.

3. During the exam you are not allowed to have any bags, notes, books or electronics (calculators, mobiles,
tablets, laptops etc.) on or next to you.
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EITANAAHIITIKH EEETAXH - YEIITEMBPIOX 2019

i. Bpeite 6Aa ta vrocopata Tov Fey.

Bpeite 0Aha Ta TpwTapyLkd otolyeic Tov Fy.

[Tooo povikd mpwtopytkd ToAvdvopa Babpod 2 éxet to Fa;

i. Aeifre 6Tit0 f(X) = X3 — X — 3 € F5[X] eivan avéywyo.

1l

Eotw a € Fys pilatov f. Tpyite dheg Tig pileg Tov f wg mpog tnv Péon {1, o, a?}.
Ynoloyiote To N ().
Bpeite A ta 5 € Fy3 tétoa dvote N(S) = 0.

i. Aeifte 611 TO 2 elva avérywyo, ahhé oL TpdTo oTov SaktOA0 Z[v/5], dmov /5 pila

tov X2 -5 € Z[X].

Av 74(n) Seixvel Tov apiBpod TV HOVIKGOV avaywYwV ToAvwVOpwy Tov Fy fabuod n,
vnoloyiote Toug aplBpog m3(4) kan w4 (3).

4. Eotw C 0 duadikdg ypappkog kddikag pe mivaka eAEyXoU Tov

i

ii.

1
H=10
1

O =

0100
1 010
1 0 01
I'p&te évav yevvitopa mivaka tov C kau Ppeite Tig mapapétpovg tov C. Ildca

A&On dropbidver o C

Tpéyite 6Aeg TIg KwdikoAéEerg Tov C kan amokwdikomoteiote Tig AéEeg wy = 110110
kot wo = 101011.

5. Eotw C xddikag vrép tov Fy = {0, 1, o, a?} pe mtivaka eAéyyov

i

ii.

1 o« 1 0
H= < 1 a2 0 1 >
Agi€te 6T 0 C' eivon MDS.
Aei€te 6TL0 C ® CF Sev eivar MDS.

1. Ola ta Bépata eivar tloodbvapa ko dprota eivar to 10.

2. H dwapxera tng e€étaomng eivon 2,5 ©peg ko prtopeite va amoywpicete atd nv aibovoa to vwpitepo 30 Aemtd
petd tnv apyn g eEéTaong.

3. Kotd v dudpreta tng eEétaong dev emiTpénetal va £xete TAV® oG 1) SimAa oag ToAVTEG, OTHELDOELS, Pl
1) NAeKTPOVLKEG GLOKEVES (APLOpOUNXAVES, KLVITAR, TOUTAETEG, POPTITOVG LITOAOYLOTEG KTA..).



