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A (7,4) cyclic code generated by g(X) =1+ X + X>.

Messages Code vectors Code polynomials

(0000) 0000000 0=0-g(X)

(10000 1101000 1+X+X3=1 gX)

(0100) 0110100 X+ X2+X'=X.-gX)

(1100) 1011100 1+X2+X3+X*=Q+X) -gX)

(0010) 0011010 X2+ X34+ X3 =X2.g(X)

(1010) 1110010 14+ X+X2+X>=(1+X?)-gX)

(0110) 0101110 X+X}+X'+X=(X+X2)-gX)

(1110) 1000110 14+ X*+X°=(1+X+X?) . gX)

(0001 0001101 X34+ X4+ X0=X3. gX)

(1001 1100101 1+X+X'+X5=(1+X%% gXx)

(0101) 0111001 X+X2+X3+X0=X+x3-gX)

(1101) 1010001 1+X>+X5=(1+X+X3) gX)

(0011) 0010111  Xx24+ X 4+ X3+ X0 = (X2 + X3)-g(X)

101D 1111111 1+ X+ X2+ X3+ X%+ x5 4 x6
=1+X2+ X3 g

(0111) 0100011 X+X°+X5=(X+X2+X3) - gX)

(1111) 1001011 14 X3+ X5+ X6
=(1+X+ X2+ X3 gX)

51



Lot n—)

VCX) = VoV R wVy X F -k VX
he o WWJ ‘(‘-Z{Q’T-wa‘&t"d'no% V.
T/\.ﬁ#‘:

) ) L ga
| B
Vo (x) = Un.-; + l/m--l.+) )(* g Vn-JX + Vs X M\'/V({ATP“"‘J
n-)

Ml X bﬁ VIX) . de., Sheft Y 4 e
(ﬁ-‘“z,w(l} mﬁ"cgdﬁc«ﬂg) T hen

1+ n-— Yl-PL.-]
XE V)= /(‘ 5 *u.w“ P

Add X vcx) e T

\

t Lt‘)
XV) 2V () =y, -4V MH;H--.M/ K

+ Vn ‘l\ X ‘\'Vln—l.-Hx === \/" Ix
48 ; () """’,
x Vex)y ¥V (y) [Vnz* R P _]0\’+}

gO:

i

- )
)(0 VIX)=9q(X) [Xn+l]-\= v (x)

Thak 1 s it Cyelie Shidt 84 V) wa

© genecatnd by olividing X v by x'v .

5-2




ThLovom |+ The nen—7ars Cocle '
. 7, NAUNLAALUA ,L%rm UL oL Lg&@o’c &W{L@
8 Umbg il
=)

?“‘”f L“‘ 3CY)-€I +3x+v~g X -PX

| Ghadl

Suppelbe Hore o angtor 3&);3;@1“-3'_)...

Thon  ax)*g (%) 20 andtd (odrdord wmC

Wik, Aagree sk Wl 2 Grnira e,
N e

o ; =
O Treottm ¢ Lot gX)eg Ko Gp * X
ady%‘c Gl C... Tk tan 45—
Totd s [f 3,=0 7w Shafting §W) omce
Ao o ,&}g (67 0= ‘imes T Wolh ) vesuley w

YZ v-)

9,-\' ﬁz)(‘\"“ >~ =X %rv) “’X
which hags o al.&‘a’f-e.e_ &N g CorF cacly Ao .
I e e T
So gtx)—;l-\-%‘x_,rgszz;~~--+3r,,xv—l+xr

C

O



n-vy-]
Taka — Gex), X 80K, X“GU), -~ X Fx)

TAesrs el 6%5’ &ff a(,)() [ag d/))‘,.,n-r-)
So '/kag ore  Codo wev Ao Py Lontat Combioadylon
of Fom U olsy o codiword, §a .

n-r=?

VAX)oth o GO)F U X LK) %~ Upvn X gx)

n-y-|
=[M0+M|X‘+""" RASTISE | ]g(){}
v alty o G la .

Theovom 3 o+ fof a(,x):l«»é},)(—%“'f"&r‘r,,)(\(—-,!’)(qr
bo Ao nen—Tero lodo polynomial s mindntin
dlsgces of an (n, b)) egelde Gelo C. A binacy
,Pefgnwm»b@ of Argree n-| st bS5y o Glr
polpromind of and ondy of & v o mublipl
of 4.
Pawg : Lot v) ke co pelpmomiel off Aotree n—) of
Wss guih thad: e
VX (A @ X X o~ Ay X )gx)

G

——




Then
n-r-)
\/(X):a& QC)()-\‘&\.)(?(.X)-\*-'HGV\-Y'IX ?(/Y)

Sl GU) , X 4X), -~ ert ecch Coloudor

of C Bo i Fawr Swm VX)) .
MNew ASSume V (X) he o @}L-pgégl »w,
w C. Then wele

ViX)z oX) gex )y b x)
1~e., olivioAe VIX) hy &) coned ?d remetonAod
bx) omd quetient A (x).

by = V) xalx)gx)
VX)W e pluo ot and So o o0 (X gx)
Thecefore , b (x)'w aldo a codsvord. Rut
Aegres of bX) 1o 288 Hhon ¥ o Gonrackich'sn
unless o b)) zo

NN\ N

Thaneanbsc of  polynomicls of Hospeoa n—\"of
Lo ss 7at wre M,Q%,P,Qq_g,{ j’CX)\V*‘ Pl
Ductr |-l - Grce§penclence hofwasn Fzgo
Polynoniala ol He Coolocssrds (Tharcem 3).

=SE —
we have 2= 2f= ten-kf,

T




Theeeem & 2 Jnoan () l) S4clic Coolo, There
M‘(‘—% n-k,
7 V\-—I&"" I/l""l(
A B S 7 EYTARE o ¢
£uar3 Cocle pelypnomal w o wlhiple sf gcx)-
EV@(\a b)\v\Ma p.eéjwvuaj &gaez‘pf—& N-~| &r
Goso Tont v a mu.fx‘xp)@- b‘ﬁ a(,)()l;J"t /e

prlpromisk.

Vix )= ) gx)

B oo Cele polgurmicl , houo e, ned e o
Systemudic From .

T madcr Coka Sy gomaitic, wu,«lmﬂ% #g.
fpremadion polgnpmicd ) by X" 74
moans placinn o k nforncdion bity ot ths
head of o St copier (Sn ke o) ghd- mess
Flp-Flops) - Thon

W) =+ U X + -~ *‘*k-,xk—)
will cesult on
n-k n-k+! n-|

n—k
X )= u,x + Uy X R VA
5 ¢ =%



-k
Py divide X UWCX) g Gx) & 92t

n-k ,
X ww)z eeex) gx) +bix)

Whire bx) s a prbgnewsd of Slogres n-l-)

v 25§ ,
n-k-J
b(.X)-:_ bo+b.X+ S "'\"bh _.k-|x

b(x) +){n“ Uetx)z o (X)gex)

-

T/w,;o wmeand Hoat ’lo(,x)—\')(" e (X) u\_;)ﬁta«raﬂf-qq,d“
y{ a codowod i SysIepdic Lo

J(,.é./

n-h
bx)+X wX)=b b x+ -t b,__*

= Kk n-|
""uo Xﬂ k+ M:Xn +-’+ v "‘uk_«yx .

Yepresent

V= (ba/]o‘}w*//:*n_k_,lua /M| p) ~'—'/uu~1)

Exompll . Gongiter tha (7,4) Cyclic ke
W:&ta.a( baa ?O():l"\' )(+)(3~ Left u(x)= !’f‘Xj.

TLQV\;

1) Xgul)( = )(3‘\"3(
)(3+)(

2
O ) Y3 X+1 Jxé x3
xéayt xx3

X
XX %X
5-7 Txzax < b&X)




3
VY (X)=b(x)+X L(x)
:,{’+XZ+X3+ X é

V:(o,l,l,},a,O,\}

A (7, 4) cyclic code in systematic form generated by g(X) =

1+ X+ Xx3.

Message Codeword

(0000) (0000000) 0=0-g(X)

(1000) (11010000 14X+ X3 =g(X)

(0100) (0110100) X+ X%+ X* = Xg(X)

(1100) (1011100) 1+ X2+ X3+ X% =1+ X)gX)

(0010) (11100100 1+ X+ X2+ X° =1+ XH)HgX)

(1010) (0011010) X2+ X3+ X5 = X2g(X)

(0110) (10001100 1+X*+X> =1+ X + XHgX)

(1110) (0101110) X+ X3+ X* + X5 = (X + X3)g(X)

(0001) (1010001) 1+X2+X8 =0+ X+ X>gX)

(1001) (0111001) X+ X2+ X3+ X6=(X + X>)g(X)

(0101) (1100101) 1+ X+ X*+ X% =01+ X>HgX)

(1101) (0001101) X3+ Xx*+ X% = X3g(Xx)

(0011) (0100011) X+ X5+ X5 = (X + X%+ X3g(X)

(1011) (1001011) 1+ X3+ X5+ X6 =14+ X+ X2+ X3gX)

(0111) (0010111) X2+ X4+ X5+ X6 = (X2 4+ X3)g(X)

(1111) (1111111 1+ X+ X2+ X34+ X4+ X7+ X6
=1+ X2+ X5)g(X)
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TABLE 5.3: Contents of the syndrome
register shown in Figure 5.6 with r =
(0010110) as input.

Shift  Input  Register contents

000 (initial state)
000

100

110

011

011

111

101 (syndrome s)
— 100 (syndrome s(!)
— 010 (syndrome s@)
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General cyclic code decoder with received polynomial r(X) shifted into
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E X amplic o (7)) (ped2}

Error patterns and their syndromes with the
received polynomial r(X) shifted into the syndrome register

from the left end.
Error pattern Syndrome Syndrome vector
e(X) s(X) (505 515 52)

eg(X) = X5 s(X) =1+ X2 (101)
es(X) = X° s(X)=1+4 X + X2 (111)
es(X) = x4 s(X) = X + X? (011)
e3(X) = X3 s(X)=1+X 110

e (X) = X? s(X) = X2 (001)
e1(X) = x1 s(X)=X 010)
ep(X) = X0 s(X)=1 (100)
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Error patterns and their syndromes with the

received polynomial r(X) shifted into the syndrome
register from the right end,

Errer pattern Syndrome Syndrome vector
e(X) s x) (50, 51, 52)
e(X)=X% sO(x)=x2 001)
e(X)=X> sOX)=x 010)
e(X)=x* s¥x)=1 (100)
e(X)=x> s3X)=1+ x2 (101)
eX)=X? sOX)=1+Xx+x2 (111)
eX)=X  sOX)=x+ x2 011)
eX)=X" sOx)y=1+x a10)
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m——»{ Multiplexer H I l | | ] I ‘+ Output
\

> Gate |l

Decoding circuit for the (7, 4) cyclic code generated by g(X) =
1+ X+ x3.
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