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Then v"-’-[’toi ‘e f)mudmve._ Obtawr o ‘treo- Lke styuctre.,
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B and A are indopenoledt, then (A A R,) = i8N+ (A). For A witke plA) =7, hane
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Defiition: Randow variables X, ¥, 2. X aed Y awe condibionally wolopewslant olven Eif
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?wJ Let EJVF(KQH Y= g] - Thgon f—' B (‘JJ)E =5, g‘ﬁ Mnﬁ stamolard MMHM Fame W%w
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Wq‘myh’%ﬁu- \Q:V‘ , n,XMA{Y,.rh}M

wwh‘{‘lm«a.uy Olffwm d)tvfa-Y
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n PIAN=L Thws, D, (R) > P(U™ ep) — 1.
W W>0, dhea R=H-€>0 for small 2, bt dhe &5 wo sequene Aa with Hae
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Theorew b3: (Slﬂcwaon; Fir;‘t CDQL\..A.QTL‘EDWJ IF e v ‘?,,ﬁbb’, a  won- roumdou constuid,
‘Hﬁwj H e nformaton ke of d@ sowce.
Proof: Let % By Thew ¥20. By the loit lomma, VD0 D, (¥45)% \?(\; < ¥+s)
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for o vaucow 91’“*‘31 M 5,02 - 3 beg P, (U= 4 i ("’5?(“1
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So, applying Theorew 51, e e 1@-t@l < (1-¢)" " (s lige))' | aud o
(2) is bownmoled by a g{,ovwej?n‘c preguession.

§ 1- CL‘CUMA@IS.

- The basic schewe: Mmesraeye souwvwe —> coder = chounel > decoder— deshiaatio,,

~)

LA sovwee enmats U, ui,... (Tcwdx’)w. ‘[’&(f) A Sﬁﬁiﬂh_w Fru™ > « . The
L eede s Rpown both o the semder aumd dhe  receiver.
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! Such ‘Hmi* given ot Hre sowre W"L\"Q set Uy of i 2quaprobuble
S'f.'n.a-ejs, Hre eivor Prvba.jm(&% ,....L:v; ”% g™y w%’}a""‘)ﬁ:f"'{uj‘?‘J“['jm)lfwjhj sent) = O,

DQE’W“H&?"QT The M—Hﬁ"‘h C= Sup [ii_é(o,l): ﬁ \S i q-J»{a)aLE Yraies aadsslon m'igJ

\n dhe mue of a wewory less binavy hamel (M.b-C-), €= ;;:P 40,9

Hece, (X4, Yn) is te nuduad mbormation betucen a single wmpatfedt pk  pads of sywbols,
Cdeken  over all  pasitble  laput- letter Mstebutions . IF Hhe sence e stabionavy | the

| Sodker w. wouy b owittal, [ Moaous wochul fomds ta dee Vandiudi= 729

. Eq,wip.rub«jn{uig w dofinittenF1- gives a wousT case,

i (hggm 3.5: gwptpose o coudibienal Pmlaqlo[(a‘{-j Vo (9 | 2 ;e&H is Fixed. Fix aset U oF dbe
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of I's.

!Re(gg' o CADO’J.JGwaa_,o & ‘M'“P &,-’U-’X,,C i""}N' \F F" VS 5'\, dc{u‘eM I\{ HM.GAO l“
\‘Mr-.‘cd witds X

Crwu how 04, Q wde i unmderstoed aa a ﬁ XMC‘EW,I}NJ krtown
_ Yo the receiver.
The Seuon SCT doer wst preduce  am a'amp{z of o oliderwiniiic topls Bor naditth

| Eaa aapion. & ou,l.j gwms ibs evistence.
i
|
[




z §1 Cdoﬂv{ng ﬂ/\éo.n-_ar

 Delltoe % s colled _po Moty o cocke o leugh N #Xy=r i
called dae Si3e of Ye cocle, 2= "j"r Is Yre tromsunission vate.
A code Xu is called D ¢_rwm5_\p dﬁwﬁ(q uf"l':ob dl\grfr
w )y cocke i evel dofs net Prod.ucz cncthes codewsel W is  called
E-ecroy correching iF e,hcwﬁmg wp o £ O(AGJUB o ees wot prodicce o woerd
that 5 witin distance €E  of ancther coderoorol. The wamemal dustance
of o code X s £ wing A, 2= 2 2™, x™'e X | x4 2w’}

_Thggmmh @w X v Q-er.or olei'edma OS> D-i-l

| “’) X 15 €-erver mmd‘mg .ﬁf the loa/US of vedius € ﬂ:b@ui: Hie eodeovdds ave

} Pnu‘mﬁe A/\’Jouﬁi

‘ P_fg_f-i'- @  Obylews.

| ) 1F 'Jdne E baﬂr Qe ablls_,o-:',y.t taen MAJQM.ﬁ wp 'La E (‘/L\an b S < TR

. S{’tu clwer o the ﬂn,amal toclews erd  Htarn o awy other one. Co-we«rse/(dg

| EX 35 E£- T €rron CoNe&mg then auy weed obtalned b‘ﬂ <E O{Amges Falls
w  exatly oue ball , \iewce Y E-Yalls  ave Jh's j etk

|Emgg£ \F X old.‘ed:g D errers a.wl ﬁ,u%ﬂew ‘We« )( cosrechs %% emvers.

-

| 16D & odd Hhen it corvects T enors : P
: The_. volume . of an. R-ball obedt 27¢ f041" v, (R) - £ (]

' i ' ' 2
QEEI:L‘?'( !hﬁ HEIMI!MQ i!ﬂ ! A"'Mj —€ivor wwrcf*{u.ﬂ (‘,ooLQ obe‘jf v 5 “;4_(5

LP’J’QQF The E-Yalls abod the codewovels wust be chisjoiut. Allogethes ey coutain
v () words, These wmwst  be  witlin gﬁ’,l}N ) Wesmee rvulEl €2

Definbion: Bn E-ervor corcechiug code X it ¥X=v 5 called Qw{@ci‘:F \"=J,2',"E;
Ie, every word ,bqus o Macﬂ;ﬁ one E-ball, That 1, GYeu awe Neues

S{'uch whaale Olzc,ool.{.ng,.

Hmu-e e %w{e Fow Pi{‘F{vt eooles. §-£€ the wotes

wmmwl 9& coole )( of Mmdo&efwug

‘.Z

suda that ¢ -

Proof Take & code ef warimum size it a Fiven §. Then, ' 3 ‘e {o, l} wust  be
withon distance £ §-1 Bom the codewords, Thus dthe (8-U-balls cover
the  whole space, hemee v, (5-) o

i ' : - ' N=3%]

? Le (The S dl: ¥ codes Xy of wimimal distamce &, v € 2

| coof: Use the “bruneation procedure. That s, deleke the last dn@lf,‘ Fown aumy codew o~d. Then,
You obtain o code of (Quﬂ%. N cnd wamitium distance % 8- iF 5>‘ Yo si2e of
the coole i presecved. You cam eowhave Yaw proceduee - times The réfwu'mg cocles
showld [:l": Hhe COﬂE§PWAA“ﬂ Spacef Thus, v £ ZN—SH



!Cﬂq_um_f \F r*[N,S) ¥ ““««S wmadimel st of a h codle ms‘: Lp,uaﬂﬂ LA L s~ |
| asboes Be ot Mo e s, T

Cthe wost nderestiny  dowmann s where S~ N (a Unear Prackion of emevs s oletested

iTl'\e \ﬂlamm'mg and gu’ug(dw bownols' become teo Mu.gl,\ i—-"\nem S“% [lh %WW(,
{
and couected)] S

i T‘M Rﬂ‘tki“ l')e\,«cé&

| ®
;m—."m Bl: V codes X with minamal distance S>N/Q; v £ Z[m']

|
Theogem AL LE *(N,8) 35 as hefore, Hhen (N, 212 P ¥ (N4, 2L, ond

j -, U = 5 0¥ (N

iT\'\gg,—_gmﬁ f NN o d duea b wnkl L% /2 V codes of mimimal oUstamnee L,

' <2 [za. N] For @ Ccd.t of wmavimum Size, ¢ X(24L) £ 4l
1 U4l

V6 L ois odd awd LY 2 , then ¥v,() ¢ 2 u-nw] and r('lhl L) S&l+b

Procks: Pl: For a codke of winimed distance b you \ave )8 € 12 d("*'J szze*xd(’!*/
l On the other hand ; You Can weile X wm the o of a (rwu) wiabeix by
' Usting the codewords as vows. \€ e coleumn w W s wmabax  coitaius

§. 2eres aud v-35; oves, then L ZdOux) £ 2 2 $clv-50),

\VE ¢ 15 even, Hthe vhs &5 praximised W hen 5.“%. This wields v(r) 8 £ -,'_-N,."'-}

5 . v @ 3
so v £ 5. As ¢ i ewvew, Has oyives ¢ € 2[;{:‘,,].

(r*-1)

€ ¢ s odd, dhen cle-)§ £ N ==,

| Lo 11,02 Lk N (e, ). Then Lim xlogw, (IaND) = (1) [ 60 - “Aleg A - G-)log =41 .
ookt Wate ¥, (@)= Z (%), R=[N). The metimal bew is the  last & oue.
() = M=oy, RE N2 R [B) $VR) S (RY (D)

R ,
& o

8y e N~ T end Ly (812 -Rley & ~vRg(-£) +Olog)
aund log vy (R) € ut“)(ﬂ-ﬂ] v (1- & S)leg (1= ﬂ) ~ "L"S & *O(L«ng).
Sfm.ia.q— lower bovnd holds, too. Then, usiug 5 oA gields the eslt.

De.,(alc by *(N, [AN]) the wacimal sire of a code of gt N, and  wiintumal distoee
INY, aud ald) = e Log R, Dan).
| Thesrsuls oy wDY € 1= 6L )  [Ropmeding).
B)  wlr) ¢ |-4
@ «lA) Y = G
E&_gfmw:abigwwwal.



- The  asquplobicallly Potiein boumel : = ()) € (-7,

| o "
| Good  codes  wece vpmduuol" reczmﬂ:, for azh 20T,

Liﬂ€g£ Cocles. : i

Debinition: A code X s sarcd t» be Lnear ;€ ‘[’ageﬁd&r with = % auwd y it coutotns
xry (med 2).

L Te €M5L~9 o bnear wode | only have to Fix o basis, ¢ a  marimal set of Unearl,
i .'Ao’-ﬂfwotew{’, w@l_.ewom(s. The cwdq..u}d-g oF s'u.rJ'\ =3 5'0:!7 Vs (‘.azuep‘ {Le m.uk of
(the code. A bLnear wde of length N and vank B is colled an (N,R)- code

| Lewmad:  Aug (N,R) - code  contaias ol 7T P ;

ir_P_fg_gE_" A coddeword <> o linear wowbinabon of vedtoss fFrem « basis <> @ sum of vecles
| Erow o basis, aud 4hee 2% oF Hrese.

| B ) ]

| A, [N,k)ﬂowl& is deshfed widh o RN mabex G = '(qm o °3l;~ ) f ‘m‘g“’.
| e gemerating wmako'x. ,

| An [,R)- code oy olso be desribed ia s of @ panty-chek watnix,

Xz i xH=0f, M ba padiy-check  watrix,

 Example: The Hawmming (L) - code. The doy-chek wabtwx His Fx3 ot rews
1 e P
| are all  noa-2e0 Ylnary weeds of \eugth 2. \n tee \exicogrephic  eveles

Go,

! H(“ ::L‘ e The w\nﬁpgndz(vﬁ %W wai'r?x (Ou-!',E?F ‘Lﬁeu) is tv Hae
, ver v\o{-?S. [Bg P-evw-d‘\-lg the rows| wlmns ©of a <3we«ai-'wg o
| PM‘%-(’}'&Ztk wlai‘n'x pmoh.«us' G ECLVMIVM WC’-{J.

B P pacticadar form of G and M 2t &= (& Tp), W= (IL-,R/

, The canownicadl forwn is  couvemedt becawnre You way wate the veswlt of eveocdiug
a \a{wx_j wewdvef lagth ¢ as G- [V.C.':\J) ,
'ari {'3-c|n¢th bk Thf‘ﬂhaﬂw bit.

;,bec'l'\u"ﬂm: The wdﬂ\«i’ DF a Nmtj werdl X 15 wix) = T aon-tero Gug[{-: w9,



MMM 12.5: (1) The wiwwmal distanee of a UWnearole = Hre minimed weigbt of & acwtém
cocdesw onl.

| () The winimal distaunce oF o Lineer code = the wnmimad wummber of Uaeady

; OLQPMM rows ef Hhe panty-check watax.

fbo_(:_'- & dle) = dixeg, 0) T wikey). As xrgeX, mivamd distaunce € Wt el weiglid,

> siw..;\wLJ.
Git Lt X have pandy-check wiateix H. Let dhe winimal distavee of X be & Then

3 4 codewoid % eX with wii=S$. The equality xH=0 meaus that the
S of 9 powr of H C}t'vfs 2evo. So we lhave § L{necwlag holtfﬁud%i o
of H, Assume Here ave S-\ Uaeard, alef.onuJ.‘ cous of M, fledr suun s
Tevo. Tuus, 3 a veder x with wily) =81 it xH=0, Heuer xe K #.

I“Mwﬂ leol: The Hamming () has miniwum distaneed te b oletecks 7 emors oumd comeds|

iPer: Ne rm'u of vows of HW ave (Anﬂ.ea.c"dj d-c‘?ww_ ] L\'M ohrwm 'h-qg(_.z_f
| of rows: v \ﬂ‘[ﬂ"rﬂwtop Pt, (.30‘. Can add ‘H/«a';r sum . The -h‘I‘F‘J L\,\nl,ld.-f[n‘ s

i

M—_w .2 The “M (W) 5 a ferpedi {—ewor wwa code .
|Prsof: v,z 1437 222", The sive 2%, aud 2%.2°:27

|

.A genaml constrachon : take N = ]_",; N N- = 2“41_ L e e e
by ol en-2e0 wodsof  lngthn L. H‘""(ﬁ?__:-f’) < (] §
| - :

The code with fthe Pm“—y—-o{nech watax ¥ 5 colled the Hawming (ZL'L QL_|_L) -

|n\eomm .3 The Ramming (271,21 code Lo wiimimal distance 3 1 dotects
i 2 enrovs cwol wwtets | awol l‘S a f’e{f:«t |-ewor oowecﬁ@ cocle wF
| lewg e 2*-1. -
|?¢wF Gt powk - as Theovew bée. . ; Ak i s
The yolume Yy, 'l—'i-l-'l-«l‘z. Size x e = 2 x 2 =W2 = gk

| Syndreme décoding

Tl/\eom 1 6% ¥ Undar codes X 3 an ‘ET/”"“M (l:om.;ﬁ.uc) code X' vt He
Geverativg gw] pority-ceck mabvices i acouonical Form: G = (6'1e)
= o L Bl

Proof A standavd proceduse— see the wetes.

DQ_Q_Mi\',Qv_i_ Let X be a Wnear code, F u—'u,..u,,(:{f?,tfh' then e cosed usrX s the
sek of words of the fovm w4, xeX.



\o.

| Theogem He.S: ) \F teveX then veusr X e 2acdh word in acoset dedeqmines Hais coset.
| i) we w+X
(O UV owe M‘Hrwsme wxof ‘” u&dex [\J’ UAA, WHV= Utu = ueK]
(NJ ea;fq weJ Iy ‘weowgf‘b a SL.AQU u!dt [it‘««f wj&t EMM a ?Ra*\'{‘@lﬂ oF {9|} J
Wl cosels have the same uuwmber of wevds in ‘thens, equal to ¥ X - 2"

Attog e Htaere are 277" distinet corels. X is @ coreh of auy of dhe codevonds.
LVI)'@\et’.omEoF’u-t—v is tue set of words of the fomm Mty xev+X, yeutX.
.E_!i' & ese Fon Unar o'gdm aud set %eovy

iN'ﬂw, Sﬂﬂo{.rame Gl.llr.oalwﬂ ~Ufon recsiviag dhe oo v You QMI e coset apr:).
"ﬂ\w You ke o loader of Hus ;.a;ei"} 1o, a wosd of wiuimal welght You dlecode
;g bg x= tj-;-u e X. R Qllw\oa;k QF Hans ?MCEW 'Y w "HN ‘MAE.( is vt
a'bwmjs wmqoe . However, we Mawe: o sl

D Theoewm .6 The word 2 wammnaises e distance dL«;,le _ Over x'e X,

Pt N 'x'ex/, _dhly, 2 = wly+x) ¥ v;“_g_‘;?‘“_.w(pl = W) = dlxgy). .

Mﬂﬂ .3 Coels us X ant w1l cowsspondance with vetos of the Fovw yt,, ie
| ¥ od y' are v dhe same coset (FF yH=4'H. :
M’ ofe Y,y are in the same coset (F€ y+y' €X . Te, OF [tyr-g)ﬂ"g“*-g" e yi: 9'H.

|

Vegtos of the form Yy are cailed synclvomes

\ i 2

T\nco.rem .82 For o Kmmuﬂ c.aoh N Sﬂﬂ-ﬂ&mmﬂ! a u..w\%u.e eder « , aud « countouius
€l vou-zero dugit . Moce F.»caw‘g, Fyllzs a werd aF lewejtia L, Huenn
You Aecode g by 4,u\4w 520, and by yre; fs » wf  Cotncioles

i W\“{’L\ vow < QF H.

, Proof: See dhe udtes

L C i« Codoes,

| Polynomsals with binery coeffwents @ aza.-ay e_§qﬁw &> a,+af t- -tan}('u::a(x)}
1 X a formed vaaable. i

CAddibion aud. qu'vlacnﬁhw ; OF %e Po(@umds W_as Mu.al Tlat divisien = an wm the
j case of “usual’ pelynowials [ Eukid's algovitim).

| Bawplese  [1aXax ax ) xax® 3% = xax?
| Lex™ ’(l‘*’Q(H—Kt.*XN}
le X? = (l+xf
;T"‘-eouml LF‘ Fln) ound bin)  ave drve p-v(-gm;w.a.ls' with heo Y 3 H-w;sif..z Po(@womals r_:](x)
= Ty deg vl < dleg luln) aud Flx) = glmhis) +yls).
?NOF‘ \¢ d&jiﬂ(»}>a(¢gﬂrl set oln)=0 awnd rlx)= Fla). Hhennise F&—me Yhe division algothm,



g is  called ‘e gu_ﬁeuf and e cmainder of F dinded by b

Defiwtion: F (x) is called Gptd w £, 0 mod WX if the yemewwmolers of f (3 and
s 00 selashe T FrlNs 9; (¥ WX 4 r(x), We wnie _F, [XPQU() wod WIX).

Thegren 2: \F 6,096 00 mod WX aud p(X)=p (0 mod (X Hhen
fOdef, () = plJ+ p () wed Ulx) ,  EBIED= g x)g (X) weod WiX).
E{e_:a_ﬁ Sf’m;g‘&tpo.rwn.tﬂ'.- see ‘HA?. VLG"ZS.

Linear codes: a werd of st'f(n N <> a polyuowmal ofF allﬁ.r-ee N- l
L PR Qs + X +- +a~.7’<
al) e X M cexX. Ie, g rear codde s closed under the addition oF Po\guomcﬁls
amd Muzb{';fLKaJHon 9 a fcalanr. (= o wt).
| For a= Ags Py ,&F{«\e the g;;_dﬁ_j&mﬂ TR = A, X Ry -

|
DCR»\.‘{'{Ou X s called % n wt‘uﬂamj aéx it wv\i‘mn! ma.

Lewmald: X is a,A«‘L Eﬂ'-, N vekers a from o L’r:nsis, FeX,
Proof: Eucdh weX (5 o swm of vedows how e basis. As Tlutv)s Tiw) +ey), the vesald follous

Lemmale: (F a © alX dhen Ta &> Xa (%) wed (13x™)
ProoF Xal= auz + 4,X 4 a,xh wt oa, X rau, 2 (ma)) * au,., Flen®),
20 (14X
LTL\@N : A yclic  code codains, it alX) awl b(X) |, Yae sim alx)+bix), aud a(IVU ued (x")
Prool: The sum X bg lnnem'l:wﬂ Wede o(X): v, 88 +v, X +. ,JN_‘KN a.uo’ webce Haat
Xkaf’() med (+X™) €% by lewma L. Then (X alx) mod(i+x™) = .“', v K c.(JrJ el (14X%) €x

N

Theoeps 6: ket c (3= &Zo C,_‘X; be o wnon-zere polyrowmal of wiinimum deqyee Fom a ey clie

cocke X Then (1) C s a wwmique polgromial of minimal clegree.
i X has reuk R,
Gin the eodeoveds ¢, Xeclx),.. Xk—‘c () Loemn a basr's tnk.

”_hﬁﬂJ ald eX F o (X):=u(x) ¥ Cov some w(x) oF olzgr-ee <k,

Proof:intet c'(x) = £ ¢X° be an arbitmny polynomial of winimed clograe Gom X Thew
T G ®l . Thus deg (codre'tal € N-k, qhe tninimal degree. Budt clx) +c' ) X,
so ¢ (3 +c'(x)= se clx)=c'(X),

(i) Fow G

o ¥V atdeX , deg al¥) >olegclx), aud by Theoveml, alx)= e 2rix) deg Vix) <k,
Aeng éN'k'oltg cdx) . The ?rval«d' v(Mef) € X bca Theovew 5. Thus,
) = ald+ wix)clx) eX: B Yhen vI(¥=0, _

(v D tiv By (1), eack a)eX  wan the Cvm (v 9= ;é“)z‘x"c(’d/ e :o{-eguf.'kl Sk-l.
That 1, @adh a @ o Unear wabinahion of ), Xctd, ., x"'c(x).

Ol




_EMJ_ Ru u.jchc cooles May be oltained Grom s Pobjm.oma,l of wrnadwuin al_zqr«. by «yohx
1 sibls aud Unear combinehions. CUd is called e qe«emivw' of a cﬂdﬁr cocle.

T"‘wv\‘m? A P(Agwomal o () of degf.ee <N-| is de generater of a cyolic cocle (fF
; b divides 1+ XN 0 M= Wy ety |
Proof: By dhe division algonttm, 14X = W0 (X + (X, degr ) < dag c(%).
i T, e M0 41+ XY, ie eOd=z Wix) <) wad (16X,

By Theortm MBS abose, r(¥eX, the eyokic code generated by c(¥. B (X Mu;‘f
5 be @ M%M.{u(—,mw&d of  wasnimism olegree n X- L oU)z0. T does “oulsy: B,
r The 1F part is done slunlarly
| rawglossin iax™ = (X[ rx -4 x* - eqelic.

Paritylheck S Ymbd-vrepetificn
cods code

. dis The meq (1 4) code : ofter ‘fkd[‘umahﬂg MLWM “L? gmem}ug mabix tokes 4o
f T ( i ?52} Hoit ~ 14 x+X"~ He gemzmi‘or

c;a,.a,o
S r WO

g": 000(2 w &Lva t < Cdjdnc coolg wiy la Cjow’-WW l+5(+)<'

M__ Any Hamming code s qmualu.l’ to a cyclic code.
i__cgg_ﬁ QMJ [cor EM‘J

*E ; ; ‘ccﬁt_

w By Theorem 156, the basic of a wyolic codle it qmgm.k‘f' c(x) arﬁowdu&ﬂ cxl, Xe(x,., xn_'c()d,
1 \ 5 : g Cy = € e
{WW’A“ N-R=dleg cd. The corrc.rpomlmg gawemi‘.\ng makax is & (;‘:Z‘(x)

| Theaw, Givem & wogd Az, a, (& source messcsﬂe} You enecde b.,j a3 c¥) X

' To deewds o code, You \ave bo caledale  Ehe syndrome  corvespoudiug bo the receqved woed.

;%f&uﬂ' The cogsebs YA X are un (- corfes?amalaua? with the vemaindevs (X - cQ[X} e ¢ (X
,fmg_ Two wods tjo.mot:') bdmuﬁ to the Saume coset €€ YUt e X, Wa'te tj(k) jfk)cN+u(Xl’
g Y (d= g (Nt +' . Than yOdr 4= (gld+g Xl clx) + ulX +u' [x).

‘ This €X I6F wldru' (=0, i, ulid = (9.

i 3o, gou eanm Ust all ?objmwlr oF clegree < ceg c > N- R. These lakel Hie cosets
Shu Yo hane to fud @ ader oF o cosek, and if it is wou- waique, Yon Wave to
,P{CONM AAn ON'L‘L‘W& Qb..“cx o AQM a v-l.bfao\swisxim_

. BCH codes  Fist, o swmmany of the Hmony of Wamming codes. L

b s s : ol %O woosely

 Tagorem$? The mmg [ -, 2" )—uae it the wa‘*j check wakrix Jd—%%tﬂ

| 5 o perfeck |-@nor correchuy code. To Aecede o wod 9=9,.9u, N> g , You
Corm the sgmdrome 5= yH, 5255, \Fs=0, seh xgz9. V€ SEO , then it cotmcids
with a vow ofH, <4, 520wl Then You decade y by x 87 4+e;, €= Ocoio--0.



Suﬁwsc we wwuk to  coustruck o Z-ewer Corvechug cle Ty a panty -check wakbeix

of the Forw H z (He Trn), whee TIH (s obtaived fow H "'j PWJ:W{, the vows (T is e
permubabion of ordesr 2'-1) . You ebmin a (2'-1, 2'-1-W- code,

Thew, & Syndiome of a received word Y will be a pair YH =(s;5Y, s' o vows BrowmTH.
The e v to cdhwose T in such & way that Ts= s Lhere % 0« wulbplication
of words. Say q,2% (a stuplet cheice). Then gur bask is: qven a syndeome st bty
1 |616u\1'l£4j Passiioh w«—ﬁ%h‘- You W Yeur i?mczd.ure to be cowecdk [E Hee Annbers of

| Crrons 2

Cw;._% F s=if=0 Yo decode y by u.
Fs-s You decide Hak 0 singe emor sccwiered | ot gt ¢, whee 1 B the

Fow 9( H OQV\GLGL‘. u.n'HA 15 5*3j De('ﬂdf | b‘j yeg.
3
B4 #5*3 Hneu Yeu vy o solwe a palr of eq,uai\ous So48; S S‘-¥ -is)-“-:sr
(S aud 5; axe cevs of \‘{) | € Jou succeed (.AQ i€ fhe solahon s MWJ then you
Aecade Y b‘j \_j+€d—€_; —ﬂndg‘lS, You decide M e ewvous occuwea‘ai' ?taoes La.ual.
&
S, 2ling the last sysbew s e.:tuwalmt to soliing  bhe aubic Gétuai'icm. ;osx2"? - sl -5'2 0 [see

| wobes, ¢. ) z2e {a,[} £0 , (5 the wnRnowon, \E 15 well-kuowy el Sdonuy suck o

‘ %M’he“ quwrﬂ Aot aoJ..J * - muJJ:chal‘lm, bt ¥ - divi{siow I—e il‘i“’lﬁL showld be eudowed
[ttt the sbrokue oF o Geld.

| T ts ?w!flw{ef ¥ wmuwt be MPU(_&E{GM wod o  {veduelble pabyovwiai. Then Hee

D whole  cousbrckion wovks , aud Yau sbbain a BCH codle wweci"mg € 7 ewvors

| For the detalls, see the wobes.




