1.

2.

4.

Ly
DEPARTMENT OF MATHEMATICS AND APPLIED MATHEMATICS lﬁ@\zg’
APPLIED ALGEBRA - MEM244 (FALL SEMESTER 2019-20) A=
INSTRUCTOR: G. KAPETANAKIS

UNIVERSITY OF CRETE ,osrjjf:\s%‘(\«,f}
\ \ '/\v:%
N

FINAL EXAM - SEPTEMBER 2020

Find an irreducible polynomial of degree 3 over [, that is not primitive, or explain why such
polynomial does not exist.

i. Prove that U9 and W97 are both irreducible and of the same degree over Fs.

ii. Let ¢ be a prime power and let ¢ be a primitive n-th root of unity over [F,. Prove that

”ic._ 0, ifn#1,
P 1, ifn=1.

)

Hint: Observe that {¢* : i =0,...,n — 1} are exactly the roots of X" — 1.

i. Find all the primitive elements of Fy3.

ii. Recall that the information rate of a g-ary (n, M, d)-code C'is 6 := w

for the information rate of Ham(r, 2), determine lim,_,, ;.

. If 6, stands
Let C be the binary code with generator matrix
1 1 10
¢= < 0 011 ) '

After you determine the parameters of C, decode the words w; = 11111 and wy = 00111,
using syndrome decoding.
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Each question is worth 2.5 points and the maximum score is 10 points.

The duration of the exam is 1.5 hours.

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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TEAIKH EZETAYH - XEIITEMBPIOX 2020

1. Bpeite éva avaywyo moAvdvupo Babpot 3 mave amo to [Fa, To omoio dev eivan mpwTapyLko,
N eEnynote yoti dev LITAPYEL TETOLO TTOAVWVLHO.

2. 1 Amodeifte 6tL o Wig o Yoy eivan avéywya kat Tov idtov Babpot vrép tov Fa.

ii. Eotw g dbvapn mpodtov ko ¢ pio tpwtapyikn n-oth pida tng povadag vép tov Fy.
Amodeite 6T
Sci: 0, avn #1,
— 1, aovn=1.
1=0

YréSeién: Mapatnpriote 611 T0 cOvoro {¢* : i =0,...,n — 1} omoteleiton akpiBoOg ad Tig
pieg Tov X — 1.

3. i Bpeire 0Aa ta mpwtopykd otoyeio Tov Fys.

ii. YrevOBopilouvpe 6t o Seiktng mAnpopopiag evog g-8ikod (n, M, d)-kddwka C' eivon to

0= w. Av 0, eivon o deiktng mAnpogopiog tov Ham(r, 2), Bpeite to lim, o0 O,

4. Eotw C' 0 duadikdg KMOSIKAG He YEVVITOPX TLVOKO TOV

10110
G= < 01 011 )
Agot Bpeite Tig mapapétpoug Tov C, amokwdikomowote Tig Aé€elg wy = 11111 ko we =
00111, xpnoipomoldvTag cOVOPOpA.

1. Kabe 6épo Babporoyeiton pe 2,5 Pabpots kot péyiotn Pabporoyia eivar to 10.

2. H dibpkewx tng e€étaong eivar 1,5 @dpo.

3. Kata v dudpketa tng eEétaong dev emitpémeton va éxete mhve cag 1) SimAa 6og To&vTeg, onpeldoelg, Pfiio
1) NAEKTPOVIKEG CLOKEVEG (UPLOPOPNXOVES, KLVTEL, TAPTTAETEG, POPTTOVG LITOAOYLOTEG KTA.).



