Reod - Solormen (RS ) Coclas
RS Gelos are o Sub-class ef non—biwe

BCH Clodos  Tn a@-n,b:naxg Cocla,
Codawdsovcls Consist of Symbols w hich
e eoch Mg iw‘@/@—vua

L genecal, nom- bweiry Csoles Cow be
o(a//m,o.J SV Dty Galyis LielA GEca)
Whare 9 uw u‘ﬁ&ra«_pﬂm 61 o Prud an
o a pPOmL . [Feoedex, Jov obvisus roagpnS,
preple orce mpst yntarested wn Co Ao
o&ﬁfm.o-i poec GF(2").

For Raad - Splomen Goolos Fecka Semn=
wLager WM . TLon 2ush symbs/ cs m hety
&n@. Thes tnoamd Rod Grombals helrgit (@, L --r2
An (N, K) RS Glo Cous'sts of

N Syrnbols eceh of which €0 m Lot
&A@ angd haos K "n%affw\adw’o'vx §13;m£a/5
and N-=K /Pcuﬁg Sy bals .

Fox on RS Ghe puver GF(2") we [iye

Vil



‘

/\)-.: Zm—-/.
K Cﬁmb&%um@xﬂm M—

AN Il ) RS Coaka huo Ho miniepmping
L), v R E e

I4 Con Cocve it z:]_a@m¢2~lj :Q_g_‘é.

The veason I used N and K lwsvead of
Nooamd W wug T o(,%@,wq;&_ boXhg 22
om (0, le) bv‘nmwa Cotr Hud has Codoworsls
Ak cva 0 bits brg omd have loiafoomad,
b oo nom—binacy tocles win N omed K
Symbs/s .

L bepe we have §3 foxr Bows oz

U Ko Sl 5 Symbols s @@ﬁkg
Excoon s peint s, T will usge n el k|
(n, k) RS Cho sver GF (2) 4uaa

CP LIPS 9{@% N Symbols , /e

N %¥m b yz,d%/ wWhwel lem ol
rnforom odi'en (e %ﬁ-}W’a}%.

For el ampala oo (255 ,236) RS Gla

72

am—
PR —




soor GF (28 ) Hhao ColowerAS eath 2 ¢
E‘y@) and eah Coclosocd Moo 235
e Ay@ o fnxfer«-m;atnw (N =l) =16 hyZes
6f Pty Sieh o cocle Caw Correct
wplr =g byle, sf 2cvors.
Notle Hat hore wOhoy we Cerrecd one
Sgmls/ , we may have Coovedald 1,2, m
belo . T8 we WZWave et beus? of 2nvers,
TR 1 oo LA of orvers neac: ent cnshor
RS Coes Can o verygusifed. . R
Glo whith can doreecd b excvor ymbsls
Can Comvest (£-1)m-b bpmcy bocusts.

The genecoting  polynesmiad of A 2C¥EY
CQ'”‘QV!L"“\% RS Gola M
P (X 1= (rd) XA -~ (Xl
e e T
Wik & e GEG™) dox o ¢ 4Lt
ol ol S BT g P

=1

Zf)



iz panty S lts-
Encoling pf RS Goles .
we Com Simply mukbply Koo informochion
ﬁveg/mww\:d (A,Lx},% G x) . Mow 202, fhi
Mg e e ult on a 3?(Jg_emaj,~c Codlies
T makie Ko Colo SysFowcshic , we ML—@LF/%
L) e e o e
'/'/U- by gox) T g
K o = 9 (x4 (x)+b (x)

GG 1 e Gole pelynemicd . Mss, w2

hew2

Vix) = QG0 = X #GO)+bx).

Tho woann 7ot e Aowe WX) a0 pect
of V(X))@ S e b Gugeumadic omcf

b(X) ey s Poaties @%Md ]

7-4

—



O

TAL W"“é Cootaich Shiwos #y ounceoling
M&Mé:

denotes an adder that adds two elements from GF(qg)

8i
denotes a multiplier that multiplies a field element from GF(qg) by a fixed
element g, from the same field
denotes a storage device that is capable of storing a field element b, from
GF(g)

80 gn 82

©) © - ® Parity digits
X¥a(X) __-q)o»
Message | > Output

Encoding circuit for a g-ary RS code with generator polynomial g(X) =
got+aX+gXt+- - +gu1 X2+ X%

1) Frvst we dpse Hea a«a/"to' e fevd feg
[«vp"e«mﬁda’wswbm H#Ho AViSien Circudt. pt
o Sama Awma Theas i%ﬂv\&‘w Symbol § are
Put on Ha Line (Ty bo Acanomttad ) 3 Swiveh
o fpoec peSIhn .

2) pfox Jeahing all k Sumbols , W egpan
ho Gads (Aisconnect #o- faadback) cund poeck
WiVeh o He A PRIXIEN , Frandmifing 2.4

'PM’% Symbal S . —re

s ————



f%mwf/éf-__ s
i e ppascados padmamial

At ele exver lorredhng Gl sper GF (28).

40X = (X+A) KA+dl )<X+£) (o) O+ Ot
= ool X A x R ‘*Mo;vs‘é

The 'PM/h'k& the e wmaterx o{ o RS Gcf(t

-

%) WVWM‘

2 n -
i o( T '))
| o (d) s g
H=| | =
: " o)
Bt (d?’*) SEn
W

74



l)F;n-A $

L)me( L pT %cwaﬂ pe«ég/na-mk,,(
3) ,C'vJ 2rvor Vabeel ePpliadsv

4) Find Ha ecopr bpcodisna and acrer
l/dzdb(-ﬂ} con A G~vrecd

N A ————
ASSurne oot e Cocdlowiord V- (Vy,V,, =< Y,
o Atavomitteo) ot 2qucualontly

\/ LX )= VD -|-V‘ X-‘..\/zxz;’;- .. +l/n~,X

n-»

ASSuntl Hook v (X)w recoived
CLX)= Co X)X -\-‘fz){z—sr A +fv,_,x""
Y ()= VIX)+ €(X) whore el)) tg #ao 2arsr
7”%7%“/0 EX) =Y (X)+V (X)) =€,+€ X+ ~~-+en3,<"

ASSume e HAave ervrers Mta&mw‘m

9y, 4, -~ dy

Then e; = ‘*'?fd} e



So, w2 Cun wite :

R %d‘z:i* e. X
d, d, T

S50, what we wneed B do [y o Finel

C\‘V

R TR K e~
J, v
That v we Rave 2V Cnliyons .
V(") = o T 0

) = Vil ) pe () = S,

. g&/

S,' = rLo(c‘): e(otb) .

That o w2  Sudsitule df, I
w (X)) B g2t 24 Sgnohromes. Tleos
provide  ZA equ.dona wik J;'é' auned
85 an TRAY Gompanauty . In evdor 4
L. %/9&727519/0& For M 2V wundengeond,
we vee B Have 2y Coundima, i€
2tz 2y D A= V. That A a posf tak

O RS GAo cCan O~veort F exrsrs .

758



L)

Oy Lot s expoand — Sizetd) s

_ A 4 4
g’ i %'!d 0 edf%d Tvw ed'pd i
2 2 4 24
2= Gt G e ;
: \ . "‘
) . R l th ‘
g _ e B 2 £¥dy
2t d,d +EJZ°(+~°*‘*CA;(
vy ﬁlédéb owmd 5,;?*ed-.
[
&or

81: 5;/3/"' B:£3+ pat SVKV
2
Sz: ?,ﬂ/ + gz@:'f‘ a1 S‘Pﬁ)f

Nl

2t 2+ i
L= A A ks

Dﬂéz&% 7o ecrot -‘eBdeﬁ\&r\ W1
O XK= CUrB X))+ B x) - ~~- (1rB x)

2 P
— GO "I‘G."X—\"G;,X'\'Q e -\.G-VX



O;:)
0\:/5,-)—6?,-‘«—” —fﬂl}-’: S"
O.L: A'ﬁz“" o "'\'AV_’/f)):G-‘S?,','S&

)
|

Overall, we é'e/“' #“’M[&W"W{l eg oo
~amz of N ewtsn @7¢M,,£.‘,L,‘M;

S’Pl*o)sp+ (TZS;_,%- S5 --1-0;,.5’,36
§V+1“"07 Sw,"'%sﬂ""“*c‘bga:o
s )
‘ 9 S - S

2t-7

Tha Stms a0 BCH Clos, we Stert
TN) =] i SHage 0, Say we call o ¢ lx)
v o a‘ng-t.; Inereage 7o membor 66 Hoems $o
Rad ol eguationn are Sadisdied.
A SStumt Houd ot SPase At we Rave

)

7=/



Tho wmeana Poet we buve co%«ucumé

0-;(/‘)1 O‘(’u/ -~ d~(«“) 0’5 )%*%/ymwwj 7ot
5';(2‘-:502%/ -ﬂ\}_,tﬂ,{j:} /é( /ueétﬁ&”\ -eﬁu,a/&?Ll—@O\

We vy T apply Hese Colfficewds fy Ait] -5
%wdi‘@/,‘.e. , Form

S (M) (4)
&S+~ a
uy, T U S

L d onpes us a 2orw U meews HAu
(4) (M) )
e L o az_/(;“ Suisfy M) - 57 %u««@%
ORA WIS s faye 2o mshi oy Ao EEGmemiad
57”9 (ﬁ&'ﬂ”\;

(A () (#)
=0y S aste
A :ga.“ b ZuTT e Zue Lu M1 -Ly

T4 Ha MS trepanty of,=0 HKin

O_(M—H)(x]: 0‘“”()( )

oA Cands v

O7Run wWi1s0

g (A1) M-f
(X)= T x)+ ﬂo{px oy

where £ (o fo Sdase closest o A Such

Hd 0(10;:0 =



Conihi v 24y «5@44@‘/&—»« wnt, | we 4-et
T SVl 2 4 Fun
o (x)= k).

SFeunt by Fillivg oot Fha dived Tzo 205 :

g

Berlekamp’s iterative procedure for
finding the error-location polynomial of a g-ary
BCH code.

r oW (X) d, 1, p-1,

-1 1 1 0 -1
1 $1 0 0
1-51X

o

1
2
3

2t

Exawacpﬁo.:
&-w%v' Aoy ,H,‘,af&_ LA (e—rragaﬁ’n,? oo @ 104
2
G ¥ ) _tet (- X fxﬁ xS
T Al ;
AK) = (yfr &) (KA A X+ d) X+ (x5 85D ixs,

2 3 ¥
= o(ér olﬁ)(folé)f -ro'ﬂ)( + qu*dm)(;-\'xé‘

12
S" =Y (OL):ollo-Palﬁvi— k= A

13
Sy v (@)= o gt =g
3
® COURE/R PECRR I E R L
¢ 12
5'4—:‘((.0\4/"0( e 7o o2

s



3 7 7
Se= Y(O{s)sd-"'ol'\‘o(qﬂ: O

(4
ﬁ+ol-:.ol}2.

O

gé: ((0(6):_ o(la-r A

TABLE 7.2: Steps for finding the error-location polynomial of
the (15,9) RS code over GF(2*).
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5 1+a’X+a*X2+a%3 0 3 2(take p=3)
6 1+a’X+a*X2+afx3 — — e

Step 2. To find the error-location polynomial a (X), we fill out Table 7.1 and
obtain Table 7.2. Thus, 6 (X) =1 + a’X + a*X2 + a5 X3.

Step 3. By substituting 1, a, &2, - - - , &!* into o (X), we find that o3, o, and
12 are roots of o (X). The reciprocals of these roots are a!2, o8, and
a3, which are the error-location numbers of the error pattern e(X).
Thus, errors occur at positions X3, X5, and X12.
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