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e Rengeteg a hianyzo tudas
* Hogyan kell megcsinalni?
* Kicsinalja meg?
e Mibél?
e Tényleg olyan jo? (pl. biztonsdg)
* [smeretlen teriilet —ismeretlen kockazat
e Miaz, amiidétallo, és mi az ami mdr tulhaladott? (pl.
TETRA)
o Uj kihivdsok
e Tulnépesedés
e Globdlis felmelegedés
e Megvaltozott tarsadalmi kérnyezet
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* Adaptacio
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e Az uj tarsadalmi szabalyok uj megoldasai
e \Vertikdalis megosztds -> dvatosan! (romai 16%)
e Tudas épiteés
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* Pilotok
e |T bevondsa, beépitése (Audi TT mdlszerfal)
» Nagy megbizhatdsdgu rendszerek tervezése (Os-elmélet:
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W Reed-Solomon error correction - Wikipedia - X ,
& O & https:;//en.wikipedia.org/wiki/Reed-Solomon_error_correction#:~text=Reed-Solomon%20codes%20are%20a,and%20Gustave%205alomon%20in%20196... [ % B ™ H © ¥= o 3 Y
Oui@ @ HC [B Koronavirus-megbe.. [B ASwissDoctoron.. [ ATL [l EURC MOMO COVID-19 | Analytics  # Covid Trends ) Downdetector Medium - Getsmar.. @) MEGA [ Free3D Modeling S.. Gl SketchlUp = Telenor (Hungary) ... > | B3 Other faverites

| Reed & Solomon's original view: The cedeword as a sequence of values [edit]
There are different encoding procedures for the Reed-Solomon code, and thus, there are different ways to describe the set of all codewords. In the eriginal view of Reed & Solomon (1960), every codewerd of the Reed-Solomen code is a sequence of function
values of a polynomial of degree less than k. In order to obtain a codeword of the Reed-Solomon code, the message is interpreted as the description of a polynomial p of degree less than k over the finite field F with ¢ elements. In turn, the polynomial p is
evaluaied at n < g distinct points ay, .. ., a, of ihe field £, and the sequence of values is the corresponding codeword. Common choices for a set of evaluation points include {0, 1,2, . n-1} {0, 1, a, uz, . a"’2}, orforn<g, {1.a, az‘ . o‘”*}, _.whereaisa
primitive element of F.

Formally, the set C of codewords of the Reed-Solomon code is defined as follows:
C= { (pla1),plaz),... ,p(a,..)) } pis a polynomial over F of degree < k } .

Since any two distinct polynomials of degree less than k agree in at most k — 1 points, this means that any two codewerds of the Reed—Solomon code disagree in atleast n — (k — 1) = n — k 4 1 positions. Furthermore, there are two polynomials that do
[ agree in k — 1 points but are not equal, and thus, the distance of the Reed—Solomon code is exaclly d = n — k<4 1 Then the relative distance is § = d/n =1 - k/n+1/n=1= R+ 1/n~ 1~ R where R = k/n s the rate. This trade-off between the
relative distance and the rate is asymptotically optimal since, by the Singleton bound, every code satisfies § + R < 1 + 1/n. Being a code that achieves this optimal trade-off, the Reed-Solomon code belongs to the class of maximum distance separable codes.

130

While the number of different polynomials of degree less than k and the number of different messages are both equal to ¢*, and thus every message can be uniquely mapped to such a polynomial, there are different ways of doing this encoding. The original
construction of Reed & Solomon (1960) interprats the message x as the coefiicients of the polynomial p, whereas subsequent consfructions interpret the message as the values of the polynomial at the first & points ay, . . ., ay, and obtain the polynomial p by

=
interpolating these values with a polynomial of degree less than k. The latter encoding procedure, while being slightly less efficient, has the advantage that it gives rise {o a systematic code, that is, the original message is always contained as a subsequence of the
$ codeword
Simple encoding procedure: The message as a sequence of coefficients [ edit]
In the original construction of Reed & Solomon (1960), the message ¢ = (@,...,23) € F* is mapped to the polynomial Py with
k
i-1
pela) =y ma".
i=1
The codeword of z is obiained by evaluating p, atn different points a4, . . ., @, of the field F'. Thus the classical encoding function € : F* — F™ for the Reed-Solomon code is defined as follows
Cx) = (pe(ar),- - palan)) -
o* This function €' is a linear mapping, that is, it satisfies C'(z) = - A for the following (k x n}-matrix A with elements from F-
3 1 . 1 e 1
a; ... ap ... @y
G A=| e ... & .. a
B : : :
a:c’l LooaktoL rz,’f,”‘

This matrix is the transpose of a Vandermonde matrix over F' In other words, the Reed-Solomon code is a linear code, and in the classical encoding procedure, its generator matrix is A.

Systematic encoding procedure: The message as an initial sequence of values | edit]
There is an altemnative encoding precedure that also produces the Reed-Solomon code, but that does so in a systematic way. Here, the mapping from the message « to the polynomial p, works differently: the polynemial p,. is now defined as the unique
polynomial of degree less than k such that

W pala;) = o hods forall i e {1,... k}

To compute this polynomial p, from @, one can use Lagrange interpolation. Once it has been found, it is evaluated at the other points g1, . . . , @y of ihe field. The alternative encoding function C : F¥ — F™ for the Reed—Solomon code is then again just the

sequence of values
+ Ce) = (pef1),---spalan) - -

(4]
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