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‘KQAIKOMOIHZH EAEMXOY ZOAAMATOX
«2TOXOC &ival N TTEPIYPAPN TOU TOOTTOU KATAOKEUNG KABwC Kal TN¢
OUUTTEPIPOPAC KWOIKWV avixveuang Kai dioplwanc opaAuarwy.
o Emmiuépouc oroyol
— Avrikeiuevo ¢ Oswpiac Kwdikorroinong

— lepiypapn twv d1adIikaoIwV KwOIKOTTOINONS Kal
ATTOKWOIKOTTOINONG YPAUUIKWY KWOIKWV.

— llepiypapn oladikaoiwv KwAIKOTToINONS Kal
ATTOKWOIKOTTOINONG KUKAIKWV KWOIKWV, KABWS¢ Kal ¢
diadikaaia¢ armokwolkotroinaon¢ twv BCH Kwoikwyv.
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*EI2AIN'QI'H 2TH OGEQPIA KQAIKOMNOIHZHZ (ENOTHTA 4 1)

o Eésralovrai
— loounkKeic KWOIKES N KWOIKES UTTAOK
— Adlomioria kavaAiou
— Pubuoc mAnpogopiag
— Bapoc¢ Aéénc
— Amooraon ueraéu duo Aééswv
— ArmmokwaoikoTtroinon HEyioTng méavornTac
— [llporurro opaAuaroc
— Amooraon Kwolka
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-[TAPAAOXEZ KAI OPIZMOI

— 'Evag kwoikag ovouaderar 100uNkNS KwoIKag (N KWOIKAS UTTAOK) av OAES ol
KWOIKEC AéleIc Exouv TO 01O UNKOG

— Mapadoyxn 1. ua kwoikn A&En unkKoug n duadIKWV Wniwyv, TToU EICEPXETAI
o010 KavdA, AauBaverar otnv €6000 Tou we AEEn unkoug Kai TTaAl n duadIKwyv
wneiwv

— Mapadoxn 2. ta opaAuara, dnAadn o BopuLog egupavilovrai
OIAOKOPTTIOUEVA KATA TUXAIO TOOTTO Kal OxI O ouaTAdec (N Karaiyiououg,
bursts).

— H adlomioria rou kavaAiou civai o mpayuariko¢ apiBuoc p 0 <= p <= 1],
O1TOoU P €ival n mlavoTnTa m¢ 0oBN¢ LETaPopac evoc duadikoU wneiou UEow
TOU KavaAiou.

— O pubBuo¢ mAnpopopiag svo¢ KWAIKA gival To TTOO0OTO TN KWOIKNS AéENC
mou uerapépel 1o unvuua. O puBuoc mAnpogopiac vog duadikou kwoika C
unkoug¢ n givai ioo¢ e (1n)logd . lNporummo opaAuarog
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-[TAPAAOXEZX KAI OPIZMOI (ouvéxeia)
Bapoc¢ ( Wi ght)

Bapo¢ Hamm ng n ammAd Bapog w(X), uiac AEENS X UNKous N wneiwv
ovoudleral 1o mANBo¢ Twv wneiwv ¢ Aééng Ta oroia givai ioa ue 10'1. To
Bapoc¢ maipverl tiuéc ammo 0 Ewg n
Amrooraon (D st ance)

Amrooracn Hamming n amAa amréoraon, dx, V), Leraél dUuo Aééswv X kal'y tou
10iou unkou¢ n ovouddleral To TARBOC Twv BETEWYV, OTIC OTTOIEG OI OUO AEéeIC

Eu@aviCouv acuupwvia tou duadikou wneiou. H arroaraon maipvel TiuéC ammo O
EWC N
Meraéu rwv duadikwv Aé€swv opiCovral ol TIpaéeic NS TPOoBeon¢ Kai
Tou TmoAAarrAaciaouou w¢ akoAoUuBwg

0+0=00+1=11+0=1karl1+1=0
0.0=00.1=0 1.0=0karl. 1=1

2UuBoAiCouue e K%, Y) mv mlavornta va UeTadobnke n Aéén X kai va eAneen
arro Tov mapaAntrn n Aéén .
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KATIOIEZ ZYNENEIEZ
— MUTTOPOUUE va QVTIUETWITIOOUUE T UETAdOON KABe duadikoU wn@iou wg¢
aveéaptnro yeyovoq Eral, av o Aé€eic X kai 'y gugaviCouv diagopés o€ d
ouadika wneia, tore nd yneia uetadobnkav oworta kai d wneia ueradobnkav
eapaiuéva Emouévwe mi(x y) =prq1-p)d

— Ocwpouue éva BSC kavaAl ue Y<p<l, U0 KwoIKEC AéE€eic X1 Kal X2 Kai
uia Aé€n 'y, OAeC uNKouc< n yn@iwyv, kaBwc kai ot ol X1 kal'y dlapEPOUV

o€ d1 wnoeia kai o1 X2 ka1 'y o€ d2 wneia Tore mM(x1, y) <= mMX2 Y) av kai
uovo av dl >= d2.
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TO NMPOBAHMA THZ KQAIKOINOIHZHZ KAI THZ ANMOKQAIKOMNOIHZHX

H kwdikotroinon ouvioraral otov 1mpoadlopIouo EVOC KWOIKA, O OTToio¢ 6a
XPNOIUOTTOINGEI Via TNV ATTOOTOAN TWV UNVUUATWV

2& OT1 apopd MV armoKwOAIKOTToiNan, av o0 armrodEKTNC AQRBEl uia AééEn 'y, WKouc n
wneiwv, n oroia givar KwoIkN A&En, TOTE €€Qyel TO AVTiOTOIXO UNVUUQ.

Av OpWG N AELn y Bev gival kwAIKN AECN [ avixveuon O@OANATWY O TTOPAAATITNG MTTOPEI
VO XPNOIYOTTOINCEI Hia OI0dIKACIQ, TNV ATTOKWOIKOTToinon MEYIoTNG TTIBavoeTnTag
yia TV €1TIA0Y TNG KWOIKNAG AEENG TTOU PETADOONKE (DIOPBWwON CPAAUATWY).

lMAnpn¢ amokwdadikomroinon péyiorns mlavornrag (MAMI): 6rav uévo uia
KWOIKN A&EN X guavilel N UIKPOTEEPN arroaTacn arro ) AEén'y, ©T1E Ny
ATTOKWOIKOTTOIEITAI WS X AV TTEPIOOOTEPEC KWOIKEC AE€eIC gupavilouv Tnv idia
arrooracn arro m Aéén 'y, 101€ N AnBcioa AéEn arroKwOIKOTTOIEITAl WS Uia atTo AUTEC TIC

KWOIKEG AEEEIC.
ArteAnc amokwodikortroinon uEyiorng mlavornrag (AAMI). Omws MNMAMI

aAA@ av UTTQpXOoUV TTEPIOOOTEPEC KWOIKEC AE€eIC ue Tnv idia artooTaon otn Aéén'y, T0TE O
arrodEKTNG {NTa arro Tov ArrooToAEQ eITavaAnwn e LUETadoonc
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« KQAIKEZ ANIXNEYZHZ 2ZOAAMATQN

— TO TMPOTUITO OPAANATOG £ = T0 ABpoioua MG KwoIKNG AéENC X TToU
UETAO0ONKE e TN AEEN'y TTOU EANQPON oTOoV ATTOOEKTN, ONAQdN &=X+y.

— amooraon Kwoika C= n UKPOTEPN ATTO TIC ATTOOTACEIC OAWV TwV
ouvarwv feuywv KWOIKWV AéEewv Tou KwdIKa. Emeidn A X, y) =w (x+
y), nammooracn 1ou Kwiika C gival ion ue v EAQxIoTn Tiun tou Bapoug
Wt (X+y)

—  AEUE 011 0 KWOIKAC QVIXVEUEI TO TTPOTUTTO OQAAUQTOC € QV KAl [JOVO aQV
X+e=y O¢ev gival KwoIKN Aé€n

— Oswpnua 4.2

— Evac kwdikag Camrooraon¢ d avixveuel oAa ta un undevika mporurra
opaAuaro¢ Bapouc UIKPOTEPOU N ioou Tou a1 Emiong urrapxel
TouAQayioTov &va TpoTuTTO o@aAuaro¢ Bapouc d mmou Oev avixVveUEl O
Kwolka¢ C



A

EAAHNIKO
ANOIKTO [MAH 22 (@
IMANEIIIZTHMIO OEQPIA MAHPO®OPIAZ-KQAIKOIMNOIHZH KE® .4 S —
« KQAIKEZ AIOPOQ2HZ ZOAAMATQN
— Oswpnua 4.3

— Evac kwdikag Camroaraocn¢ d diopbwvel 0Aa 1a mpoTutTa a@eaAuarog
Bapouc¢ uikporepou N ioou tou [(d-1)/ 4. Emiong urr@pxel TouAdyiorov
Eva mmpoTutro opaAuaroc¢ Bapouc 1H(d1)/4 mou dev diopbwvel o
Kwolka¢ C

— Mapadeiypa Oswpoupe éva TTANB0C pnvuuatwy | M=2, k=1, n=3 kai C={ 000,
111}. MNoia mpoTuTIa OPAApaTOC diIopBwvovTtal atrd Tov KwOIKa CUMPWVA JE TO
Bewpnua 4. 3;

apou N amméoTacn Tou KwAIKa gival ion Je 3 0 kwdIKag dlopOwvel KABE
TTPOTUTTO O@PAAUATOC BAPOoUC 1 => 0 aImodEKTNG CUUTTEPQIVEI TNV KWOIKN AECn
‘111, epooov AABel auth TNV KWAIKN Aégn N Mia armo 1ig‘ 011, 101 ‘110,
dnAadr) dlopBwvel Ta TIPOTUTTIA oPaApaTog 111+011=100, 111+101=010 Kai
111+110=001L
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« [PAMMIKOI KQAIKEZ (ENOTHTA 4 2)

Eésralovrai
—  [pappikog kwdikag (L near Code)
— Bdon Kwoika (Basisfa a Code)
— Aldotaon kwdika (O nensg on d Code)
—  Mopon (Trepiopiopévng KAINAKWTAS diatagng ypapuwy (Row Echd on For n)
— [evvnAropag mivakag ( Genera or Matrix)
— [Mivakag eAeyxou ooTiyiag ( Party- Check MatriX)
—  2UCTNUATIKOG KWOIKAC
— 2uvouada ( Coset)
—  Mnvupa i yneia TTANpo@opiag Kal TTAEOVAONOG N Yyn@ia eAEYyXOU I00TIMIAG
— 2UvOpouo ( Syndrome)
— TeAeglol kwdikeg (Perfea Codes)
—  Kwdikeg Hamm ng
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« OPIZMOI - ANTIZTOIXIEZ

— Evac¢ kwadika¢ C ovoudleral yoauuiko¢ av yia KaBs x y avnkel G 10T1e (X+y)

avnkel C
— Avrigrolyia evvoiwv ¢ YPauuIKRG AAyeBpag Kai evvoiwv TnS Bewpiacg
KwOoIKOTToinoNSg
"Evvoieg I'poppuiknc Ahyefpog "Evvoieg Ocopiog Kmowomoinong
ALOVOGLOTIKOG DTTOYDPOC I'poppcoc Kodikag
Advoopo A&En
[poptpikd avamTuypo YTOGVVOAOL S TOL [poppicog kodikag C =<8>
OLVVUGLATIKOD YOPOV, <S> (A10VUGHATIKOG
VIO MPOG)
Advoopo Tov <§> Kodum M Tov C=<5>
Opfoymvio GLUTANPOL VTOGVVOAOL S AVTKOC KOOKAG
Bdon dtovoopotikod vmoydpov Bdon ypoputicod kodko,
A106T0GT OIVOGLOTIKOD VIIOYDPOL AG6TOGT YPOUUIKOD KOJIKA
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« YNOMNHZEIZ ANTOTTPAMMIKH AATEBPA

«  ATtraiTouvTal Kal BewpouvTal YVWOTEG Ol £EVVOoIEG [TPANMIKO avATTTUYHO, opOoywvio
OUMTTARPpWHA, opBoywvia diavUouaTe, BAOUWTO YIVOUEVO, YPOHUMIKE AVEEAPTNTIQ,
Bdaon dIOVUCHATIKOU XWPOU

[d10tTeg TV TPAEEMV TNG TPOGHEGNC KAl TOL TOAAUTANGIOGLOV GE £VAV

davoucsuatiko yopo K"

(y+z)e K",

o.y € K’

XTY=y+x,
(x+y)tz=x+(y+z),
(a.p).y=o.(5.y),
(a+p).x=0.x+p.y,
a.(x+y)=a.x+a.y,
(x+0)=x,

O S0l N| & | K N~

1.x=x,

10. vrapyer AéEn x € K, tétola dote x+ x = x + x=0.
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« META®OPA MNMINAKA 2E MOPO®H KAT - NMKATI

1) ’Evog mivaxkog Bpioketor oe popp1)] kKMpokotig dtdtaéng ypoppov (KAT, row echelon form) av 6Aeg o1 undevikés ypoppéc etvan
070 KAT® PEPOG KOl TO TPDTO Yneio ‘17 (‘0dnyoc’) wag ypoupuns eivan og ot)An mo d6e&ld o oyéon pe 10 Tp®To (Tov 0dnyo) ‘1’
TOV TPONYOVUEV®V YPOULOV.

2) Mo omAn mov mepiExetl Evav ‘odnyd’ 17 ovopdletar otAn ‘oonyog’. Av, emimiéov, o€ KAOe oA 0dNyo Tov Tivaka (dNAaon
OTNHAN oV mEPLEXETAL 0 0ONYOS ‘1’ oG ypouung) oev mepieyovtal dAia ymoia ‘1’ aAdd povo yneia ‘0°, tote 0 mivakag gival og
pope1 TEPLoPLopévis KApokotig dtdtaing ypoppdv (ITKAT, reduced row echelon form).

3) Kabe mivaxag pe otoyyeio ‘0° ko ‘17 umopel va tebel oe popen KAI™ kon ITKAT. T évav wivaka, 1 popen [IKATL gival povadk.
AvrtiBeta, o mivakag propel va £xel moAAEG popeég KAT.

4)  H petapopd evdg mivaka, Tov 0moiov ot Ypaupég aroteAovvtal and tic AéEelg Tov Kadwa C, o popen KA 1 IIKAID pag eivat
loitepa YPNOIUN, O1OTL 0L PN UNOEVIKEG YPaupeg tov mivaka ot popen KADT kar ITIKAIT armaptiCovv éva péytotg didotaong
YPOUUIK®DS aveEdptnTo vTosvvoro Tov C.

Hopddsrypa

Atveton o kodwkag C={0000, 1110, 0111, 1001}, tov onoiov ot Aé€elg amoteAoOV Tic Ypapupéc mivaka P. Znteiton o mivaxag P og KAT'.

Anavinon. Eeapuolovtag tig 000 6Toyeldoelg Tpasels ypoupmy Aappdvoope t (nrovpuevn popen KAT tov mivaka.

0000 1110l [1110] [t 110]
1110 (0111 |01 11 |011°1
P= - - -

0111 1001 |01 11 0000
1001 (0000 [000O0 (0000
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« EYPEZH BAZHX AYAAIKOY KQAIKA

Tpomog ebpeang faoeav TV 500 KOSIKOV (OLEVVGHOTIKAOVY JOPOV):

100 kddtka C=<S> (ypouputkot avemroyuatog <5>) kot 1ov dvikod 1ov kddika C* (opoyaviov supmhnpdparog 5.

Abyopipoc 1- Edpeo prag paong Tov vikod kdduka C*
H Stadtkaoio ebpeon piag aong tov vikod kddika C (C=<8>) Siakpiverat ota axohovde pipomo:
I, Zynuomopoc ov mivaka P, 1ov omoiov ot ypauues eivar ot Aé€ei tov S (1 tov C) ko petogopd 1o P og popor TIKAT.
2. Zymporiopog tov mivaxo G, 0 omolog omotehetton omo Tig ) wndevikes ypoppés tov aivaka P og popor IIKAT kot amotehet wa fdon tov C. O mivokag G eivon didotoong xim.
3. Zympomiopog ov mitvaka M, o omolog amoteeitat povov amd exetveg Tic oThkeg Tov mivaka G mov dev efva odryol, dnhad omd Tig otAeg mov dev mepiéyouy odnyodc ‘1°. Apod to hnfog

OV 0TNAGOY 0dnydV TV Titvaka G etvor {60 e 1o hnBog TV ypapuay tov, 0 didotaon tov aivako M etvan x(m-1).
4. Tymuetiopog 1ov miveko H:L} dwaotaong mx(m-1), and tov aivako M(Ix(m-1)) kot tov aivoxa tavtdmyag I ((m-1)x(m-1)). (Yrdwmon;: O aivaxag tavtdmrog [ eivor ovtog mov Eyel Ta

ototgelo e doyaviov tov foa pe 1 kot Oha o vmorowna ioa e (.) Me dhha Aoyia, o mivakag H (mx(m-1)) synuarilera o eéig:
o Xt mparreg [ ypapuéc Tov H tomoBetotvron e ™ oepd ot ypapuués tov M.
o 11 umdhotmeg (m-1) ypaupuéc Tov H tomoBetodvran ot ypoppés tov mivaka tovtdtrrag I didotaong (m-1)x(m-l).

5. Mua Baon tov Suikod kddua C* amoteheftan omd i otfikes tov mivaka H (1 T ypaypés 1ov aviotpogon aivaxa H ).
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EYPEZH BAZHZ AYAAIKOY KQAIKA (tTrapadeiypua)

AilveTOol TO 6OVOA 0o S={11101, 10110, 01011, 11010} ol 0 KOOWKOg C=<S>. ZnTeitow nia paocn
Tov C*.

ATavTnon:
2 mpatifovns Tov wivaka P, 0 0woiog £(E1L Og ypopupig Tig ALEelg Tov S.
Tov wrivaka P neto@eépoous otn popen INKAI g oakoAov0mc:

1 1 1 0 1 1 1 1 o 1] [1 1 1 o0 1
1 0 1 1 0 o 1 o 1 1| |0 1 O 1 1
P = - - —
o 1 o 1 1} o 1 o 1 1| o o 1 1 1
'+ 1r o 1 o] [0 o0 1 1 1] O O O O O
‘'t 1 0o 1 o] [1 o0 O O 1]
o 1 o 1 1| |0 1 0 1 1
- -
o o 1 1 1| o o 1 1 1
0 0 0 0 0 O 0 0 0 0

O mwivakog G, OLHGTAGE®YV (3Xx5), oyNMUATICETAL ATTO TG U1 UNOevikég ypoaupnég tTov P oE
popoen IHKAI kol o wivakag M, (3x2), oo Tov wivoka G 1E TNV CPALPECT] TOV TPLOV
TPOTOV GTNADYV TTOV TEPLEYOVV 001N YOVS (TPpOTA) ‘1°. ATT6 TOV M KOl TOV TTIVOKO
TavTtoTNTeg 1, (2Xx2), taipvooue Tov Enrtovnevo rivoka H, 1 acTAGE®V (5x2).

1

p—mp—m;—no

0

1
1
0

1

Entopuévms, pia Baon tTov svikod kd@dika C* gival To oOvoro 01110, 11101.
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« [ENNHTOPEZ MNMINAKEZ

- Kd&0Oe mwivokog, TOL OToiov Ol YPpOoUUES ATTOTEAOVV Lo Bdon touv kKwotka C,
OVOUALETAL YEVVITOP OGS TTIvaKAg Yo tov C.

- To TANO00C TOV YPOALULUDV TOV YEVVATOPA TTivaKa = pe TN otdctocn tov C.

- AV N ddcTtacn €VOG KMOkKa C = Ak, TO MMKOG TMV KMIIKDOV AEEE®MV €lval 77 KOl N

artocTAGCT TOV d, TOTte C = (N, k, d) ypopupIKO KOOIKOGC.

"Evog yevvntopog ivakoag G yia EvoV YpOouULIKO KOdwka (72, k, d), C, pmwopei va

a&ltoTon el yia TNV Kwmdlkormoinon ALEe®Vv (UNVUUATM®MV) ¢ MKOLG A ynNeiov g

eENG:
C o
g
c:u.G:[a1 a, .. ak] ' =a1g1+a2g2+...+akgk=[bl b, .. bn]
L8 &

oo u= [, o, ... o/ N AEEN (DG vocua — YPOULY]) TOL unvopotog kaw c=/b, b, ... b,/ n
K®OWITKN AEEN (SGvLuo LA — YPOLLUT) UMKOVG 77 Wneimv.



A

EAAHNIKO
ANOIKTO [MAH 22 (@
IMANEIIIZTHMIO OEQPIA MAHPO®OPIAZ-KQAIKOIMNOIHZH KE® .4 S —
« [MINAKEZ EAEIMXOY IZOTIMIAZ KAI ATTOKQAIKOMNOIHZH
—  Oplopuoi

1) O kwdikag G ooT1roiog €xel yevvATopa Trivaka G o€ TUTTIK) JOP®r)
XAPaKTNPICETAI CUOTNMATIKOG KWOIKAG

2) Ka&be kwodIkA AéEN ¢ evog TéTolou kwdika G urkoug n kal didotaong k, €ival
ion yeu. G Oswpwvrag ot UE TN onBeia TNG arTOKwWOIKOTTOINONG
uéyiorng mbeavorntag¢ (AMI]), o OEKTNG UTTOPEI EUKOAT va avakTNOEl TO

unvuua u arro 10 AneBév c= u. G=>

OTOUG CUOTNUATIKOUG KWOIKEG

T TTPWTA K wn@ia Twv KWOIKWY AECEWV AdyovTal yneia TTAnpo@opiag
KAl Ta UTTOAOITTA N K TTAEOVACMOG I yn@ia eAEyXou ICOTIMIAG
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« 2X2YZTHMATIKOI KQAIKEZ KAI IAIOTHTEZ ZYNOMAAQN
Av C glval €voc cLGTNUATIKOC YPOUUKOS KMOIKAS UWNKOVE 7 KOl X Kol ) V0 AEEELC
eMioNnc UNKOVG 7 Yyneimv, TOTE 1IGYVOLV :

o Kd&0Oe AéEn x mepiEéyetan o1t cuvoudda C+x.

e Av 10 dBpocua x+y mepiEyeton otov KOOk C, TOTE Ol X KUl Y TEPLEYOVTUL OTNV
1010 cvuvoudoa. Av 1o dBpotoua x+y dgv mepLEYETON 6TOV KOOKO C, TOTE O1 X KO y
TEPLEYOVTOL GE OLUPOPETIKEC GLVOLLAOEG.

o Av ma AEEN x mepiEyeTan ot cvvoudoa C+y, tote 1oyvel C+x= C+y.

o Kd&be AéEn x € K" mepréyetal povo o€ pio cuvoudoa tov C.

e To mAnboc twv AéEemwv oe wa cuvoudoa gival ico pe 1o TAN00¢ TV AEEEMV TOV
koowka C, oniadon |C+x|=|C|.

e To mANB0oc TV SAPOPETIKOV GLVOUAd®V TOL KOOKa C, ditdotaong A, 1Go0TOL UE

2" xou k60 cvvouddo mepiéyel 2F AéEec.
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« AINOKQAIKOMOIHZH ME BAzZH £YNOMAAEZ

AlyoprOpog 2 - Amokmowkomoinon pe tn fonderia tov cuvoudomv
H owokacio amokmotkonoinone pe m Pondeia tov cuvouddmyv olokpiveton oto,
axoAovba Pripota:

1. Anyn g A&ENC y Kol vroAoYIGUOC TNG cuvouadog C+y.

2. Emdoyn amd tov 0éKTN ™G AEENGC €, eAdyioTov PApOove, OV TMEPLEYETOL GTN
cvvoudoa C+y. Av mepiocotepeg AEEES TG cvvoudoac C+y £yovv TO EAAYIGTO
Bapog, tote otnv mepintwon ITAMII emA&yston avbaipeta pio €€ avtav, Eved 6TNV

nepintoon g AAMII (nreiton and ToV HETAOOTN EMAVAANYT TNG UETAOOCTC.

3. Ymoloyiopog amd Tov OEKTN 1TNG KMOOKNG AEEMC X mov €£xel  uetooobet
npocOEtovtac ™ Anedeica AEEN ¥y UE TO TPOTLTTO GPAALATOG EAAYIGTOV Pdpoug &,

onAaodn x=y+e.
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\Cg

A4

ATNMOKQAIKOINOIHZH ME BAZH THN TAA

Y ITOAOYIGLLOG TTIiVAKA EAEY YOV LCOTLHLLOG —-= E£TTLAOYT] OITYOU KAOE SCULVOLLASAS, IMNAAST

TN AE€EN UE TO MIKPOTEPO PBAPOS —= VITOAOYIGHULOG TOUU SUVIPOLLOU KAOE GLVOLLASAS==

S O = =
S = O =

S = = O

TAA yviao TTAMIT kot AAMII.

S = O =

oS o O =
S = = =
S = = O

TAA vyia ITAMII

S = =

O3 INYOg >OvEpopo
SUVOLLASAG SLUVOLLASOG
o000 yv. M HH=00

0007 (0O0O0171) . H=0/7
0070 (O0O10).H=170
0700 (0O100). H=1717

ArAyOopr1Ounoc 3

S O O -

S O = O

O O =

S O = O

|
~ <
[
I

S = = =

- o = O

= M = {1 0 }, H =
1 1
TAA yia AAMIT

O3INYOg >ZOvEpouo
SULUVOLLASAG SLUVOLULASOG
o000 oo
00017 o7
————— 70
0700 77

- ATTOK®OMILKOTTOIN G oT1] Paocon tTng TAA

e ANYN TS AEL€ENS YV KAL VITTOAOYIG OGS TOU GULUVIPOLLOL Y. .

EvVvpeocon atd tTnv TAA TOUL O3INYOUV £ TTOUV AVITICTOLXEL TNV SLVOULULASA HLE GUVSPOLLO

yv. H. AV OEV VDITAPKEL OAVTICTOLYOS OIMNYOS TNG OSLVOUHULADdAS, TOTE ICnNnTeitol

OVOLLETASOCT).-

Y ITOAOYIG OGS TNG HETASOOEICAS KMOWIIKNG ALEENG X TTPOSOETOVTAS TNV VYV LLE TOV OdINYO

TNGS CLVOUADAG & —= x—y+t+¢&.
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« TEAEIOI KQAIKEZ KAI KQAIKEZ HAMM NG

1) 'Evog ypoapuikoe kmowkog C unkovg n kol meEPTTNG oamodotaons d=2t+1
27’[

[BRHRHE]

2) 'Evog kodukag unkove n=2"-1 (r>2) kol nivoko eAEyyov eotipiag H, o omoiog (H)

yopoxtpiletar Téhetog kddikag av |C| =

amopTileTon amd OAEC TIC OLVATEG LN UNOEVIKEC AECELS UNKOVG 7, OVOUACETO KMOUKUG

Hamming pnkovg 2'-1.
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 KYKAIKOI KQAIKEZ (ENOTHTA 4. 3)

Eetalovtan
KvkAikoi kwokeg (Cyclic Codes)

[ToAvovopo-yevvitopag (Generator Polynomial)
BCH xmotkec

Opwopot
A) 'Evoc ypappukds kmdwkog C Kaleltal KOKAIKOS oV 1 KUKATKT LETOTOTION
KAOE KOOGS AEENG elvar Ko aVT) KOOIKY) AEET.

B) Xe évav ypoppucd kuokAuko kmoika C vadpyel pio povadikn AEEN v, TNG omoiag To
aVTiGTOL(O TOAVMOVLUO Y(X) €YEL TOV HIKPOTEPA BaOud
To moAvdvouo eldyictov Pabuod mov avticTolyel GE€ QLT TN HOVOOIKY], UN
UNnoevikn, AEEN tov C KOAEITOL TOAVDVOUO — YEVVI|TOPOGS.
=> yiwo kdBe moAvdvvpo (AEEN) c(x) eC, vVIAPYEL TOALOVLUO a(X), DOTE
c(x)=a(x)y(x) mod(1+x"),

=> TOAVMOVULULO — YEVVNTOPOGS Otonpel OAEC TIC KOUKES AEEels c(x) eC.
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« AAIOPIOMOI MOAYQNYMIKHZ KQAIKOMNOIHZHZ

AlyopOpog 4 —Awrd1kacio TOAVOVUPUIKIS KOOIKOTOINONG

Oenpodue Evay KuKAKO Kmdlko C PKove 7 Kot 01doTaong k Kot T0 TOAVOVULO —
yevwntopo. Tov C, y(x), Tov omoiov o Pobudc etvon n-k. Av 1o k dvadikd yneio
TANPoQopioc a,a,...a, ;, TOPIGTAVOVIOL UE TO TOAVMVULUO KOOIKOTOINONG (@, ax+

..t a,_x"), 101e  kodionoinon =>

o Ta ymoio mAnpogopiac aya,...a, ; K®OKOTOWUVIOL MG 1 AEEN ¢.C;...C,; MOV

OVTIOTOLYEL GTO TOAVMVVLO c(X)=a(x).y(x).
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« AATOPIOMOI MOAYQNYMIKHZ KQAIKOMOIHZHZ (ouv.)

AlyopOpog 5 - Al0d1Kaola TOAVOVUIIKNG OTOKMOIKOTOIN GG

Oewpovue Evav KUKAIKO kK®owKa C UNKove 7 Kot 01eTaonG k£ Kol TO TOAVMOVUUO —

vevvntopa. tov C, y(x), Tov omoiov o Babudc eivar n-k. Emiong, tn Anedeica AEEN [(x).

Amoxkwdlkoroinen <~

® YTOAOYIGUOC TOV GUVOPOLOL a(X)=[(x) mod y(x).
e YToMOYIGUOC TOV 04>0,(x)=x'c(x) mod y(x), yia k&0 i > 0, uéypt vo. Ppedei éva o,
T0V 07oiov 10 Bapoc eivan HiKPOTEPO 1) 160 TOL 7, dNAAON Wi(o))<t. (Ymduvnon: Av

, , : : d—1 : ,
d=2t+1 eivalr 1n andotOon TOL KOOKWA, TOTE (= LTJ ) Tote to mpdtvmo

GOAALOTOG Elvan e>e(x)= X"70,(x) mod (1+ X").

® YTOAOYIGUOC TNG KMIKNC AEENG OV UETOOOOMKE c<>c(x)= [(x)+e(x).
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« AAIOPIOMOI BCH

O kddkog BCH prkove n=2"-1 givor 0 KOKMKOC KOSIKAC TOV dNUOVPYEITOL Ao

TO TOAMVLLO — YEVVITOpPO ¥ (X) =m, (x)m e (x), OOV A glval TPpWTOYEVEC (primitive)

ototyeio oto GF(2) xou r>4.
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« AAIOPIOMOI BCH

AXyOoprOnog 6 - ALodlKaocia ATTOKM®MOoOLKOoToiNnorng BCH k®moilk®mv
H dwodikacia amrokwmdikomoinong, otnVv epimtwon AAMIIT kot kK®Itlk®wv 316pOmwong 2

CPEOAALLATOV LLE TTOAVOVLLO — YEVVIITOPA ¥ (X) = m (x )m E (x ):

e YmoAoYGUOS TOL ocuvvdpoduov H=/c, o;]=/[I(A), [(A’)], O6mTov A TO TTPOTOYEVEG
(primitive) ctowxeio, AeGF(2"), H o mivaxkog eA€&yyov cotipiog (ITpdtaon 4.3) ko /
n AnNeOeica AEEN.

e AV o,=0; =0, TOTE M K®MOIKN AEEN ¢ TTOL HETADOONKE £ivalr N AneOseica AEEN 7,
onNAoon c=/.

e AV o,=0 kol g;#0, tOTtE CNTEiTAL ETAVAANYTN TNG LETASOCNG.

e Av o, =0;=0, toéte SropOdveTal Evo artAd cpdiuo otn 0éon i, dTov o, =A".

® 2ZYNUATICHOG TNG £EICMONG x? + ¢, x + % 4 & 2 = 0 Kot €E€tacn TV POV TNG. Av N
o

eElocmon £xel 3o Eexwplrotéc pileg A’ kol A/, tOTE SropOdVvovTal ta AdON otig O€ocelg i
Ko J.

e AV N gElcmon Tov oNUeEiIOL 5 dev €xel OVO EeX®OMPLCTES AVGELS, TOTE CULUITEPALVETAL
OTL TO oEAApATO E£ivol TEPLCSOTEPOA TWV OVO KAl ICNTeital £roavAaAAnyn TNG

HLETAdOOCNG.



