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TERRG T RET i (1 <0 <4) RARESET 0, (s1+aa+m1)! MERARFEZHARKHE
m, HGZTUE DMy P ZRE T 6 DM H1, (s +21+24) 1 (2f + 53 +2f) BZ
RET. #—8, FHAXWANTREEZRITHE 0 BIHREEHRMEZ 1 Dixon
4, HiRA:

/ 2 24 3\5( 10, 2.8 1 7 7.3 1 6 6,4 | 5o 2 5
€loe =(83 + s7x1 + s127 + 57)°(s7° + 27T + 5153 + 5127 + S7S371 + S72] + s1S32] + 5785
4.3 4 3,4 3., .23 2 2 3.2

+ S1T7S3 + S$185T1 + S1X1S3 + S787 + S1T1S5 + $1S553 + S7S1T1 + S1X7S3

+ 518521 + 5155 + 575107 + 8% + s5w1 + s3xiss + 183 + s783)°.
EBRZRETMER T, &IFFRIEEHER A 52 5

2 4 2 2, 4
eloc =(5§ + 5581 + 53 + s5s3)x] + (57 + s557 + 5153 + 5183)2%
2 2 4
+ (5385 + 8583 + 8 + s751)27 + (5187 + 55 + 8557 + sbs3)7y

10 2 7 5 3 2 3
+ 81" + 878583 + §183 + S1S5 + 8183 + S5 + 7S] + S7S3.

AT FRALTE 0.184 FPTEK.

HEREIUAH, FIH Dixon XX ZH R REHITHICEEZRE T, BHEER
ARFEZTAREF SHERXT. ELpritAT, BFEIFTEVRRZSRE FRERT.
SR B IEETR. X FERT, "TLCRAZGXF AL LR 2RET
5] e 48 SR P ) — AN R (L. (ELRS, 76 2 48 AT 1R AL o m] AR % S B[] 151 R 1% 4 boip
HRH 2. MREZRETRE MG, WENESEESLRG T RAR. £
BUF, ATLARIZEMLF Chien MEM K HRH. (13 21 T —FEBRERE THIER
Rk, EETETTURREH 2N LM ERE T

LRI BB A B LT, FIA Dixon 451 IR BSEIRALE 2. (HiE,
FERIR L T A 2%, SR L A, Xt T SR AL B 2 TR A T R RO
LSRN 4B, B2 T

BRI EF 5w BN, MFE o AR ZICIEFY, #F {1,2,---,2n+1} C J,
nggf 2w A0 TR

err_locator = Z H(sf:)x“zljl +iojo + -+ iont1dont1 = Z m-—n
u=0 m=1
H Ly Jm %/@3‘%% 1171 +i292 + -+ lont1don+1 = f_:lm - n.
B, FTRARA MR 6 AR M2 I, M (1] AT ELARER
4t Axiom REFIRTE 4 NP o BT REER s2m 192 T BT 2
21,21,32,46. FIWE L [11] B TH545 R — 30, ﬁﬂﬁﬁ%?ﬁ%ﬁﬁ?%tH4X6 i 2 B
BRI AR L AR AR i + i+ = 2 m-n=21-6=15 Bp
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15 12 10 8 6 4 9.2 5.2 2 6.3 5 3
§1° + 81783 + 87 S5 + 8787 + 8189 + S71811 + S183 + 8155 + 5187 + S783 + S3 + St

2.2 2 3 2 3 5
+ 5718385 + S15589 + S389 + S7S557 + §7S3511 + S38587 + S18355 + S783S7.

B [11] B ga i o R K0 BARME, BrUEAREER L 5 A7 LA B DRIHZ S AR IE .
AR IS, WTRURCRSE S A IR AL B 2 A RCR.

FLA AT PRAG I, AR S A B A AR A A 2 A5 B 1 R 45 R T R AR
HEO AR E 2. X —4, WLt eE AL 20t e gl R, R
17 B 52 P £ 8 62 22 T 2R v X, T LA A L B TR I 5 1 4 s g Ak
B, BWEIBEEE, AERERARERE (7) IR ER . R)E, MREERE R B A
MR R A E Z . SRAERE, (/] Chien R HLUBIFRME. &5, RIEHE
PETHSH A AL AL A S5 R (.

5 SLBISH

FEAT T S48 158 WA R T Dixcon 25432 19 55 DAL B 2 AT PR i BAA L A2

Bl 1 % o Ble) WARFEZHR o° + 22 + 1 —MR, C L o Ml o® HiRK =
It BCH % (fgK: 31), 34 ® y = (1001011011110000110101010111111), 3 FL48 1547 B
At 2 4, REFE R 1

LIANE AT AR I oAt AR B IE AR 2R, A2, SR Dixon £z 7k HEA T 1605,
B2 BCH iSRG, XMEZWMK f =2 — 1 £ B L#ETHEAH, HA 7 4HEK,
AP

fi=a®+a® + 1
fo=ab+at+22+a+1;
fs=a+a" +2° + 2% + 1
fi=2®+2%+ 1

s=a +ad a2t o+ 1;
f
fo=a+zt+2>+a+1;
fr=xz+1.

Fx C R o fl o® FHREZ5C BCH 8, FrUAEMBERZTX 9(x) = fifs =
'+ 2 + 28 4+ 2% + 25 + 2%+ 1. Gh, y BTN RIE R R

T'(!E):1+JJ3+JJ5+{E6+{E8+{E9+!E10+JJ11+JJ16+ZE17—|—£L‘19+,’E21

+ 2B 4 2?4 220 2% 28 4 2 4 30
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HiE S 6 FIZAGEE XA J = {1, 3}, HAEHERMVECA AR 2. R

s1=r(a) =o' +a® + o
3

s3=r(a’)=1.

51, 53 RABNEEROLECH 2 RN EZHA T errldoc =1+ (a’+a®+a) +
(a* +a® +a)x + (a* +a® +a)2?. R)5, EAMRE £ _E#EFF Chien ##28 (Chien Search)
BN ZZ TR oM, o MR BECBEE S 17 AR5 4 AAE R R R A
R [FRE, ESHITTREIRT v MBABTTEZ AT IR EIIREENLER. %20
oo, BURREFEER 1, XFERIIEREM . R)F, MG c=y —c HFIEH
MRS F. EM, ORI R MR, XAUUE—A Toy #EAL, HELfE .
Th, ZIEFEW A LA HA T, 40 Buclid AL, #EAT RS,

Bl 2 —AD2IGERESIH 3 [ [15,5,7BCH 5. BLU a,0® a® H (a HAFEZ T
ot o+ TR BB T — 4 0 A%, BlEER 2T «° + 2" il AT IER
.
EARFIESE RN, A e RN R E 2. B, HeRERERRD
%, MERUCEER IR 2T BT ERE s = a'?, ss =07, s5 =o' REH
WRECAR| T UBERE S t = 3, MIEFEFE (7). BR T iFRH 51,83, 55 Zb, BB s, 54,
AR o o HItk, R (7) B TRER:

s3 82 81 7 9 12
S4 S3 S2 = 3 047 9
S5 S4 S3 alO a3 047

XA R REAT WIS A AR B M R B 2, SRR AT 2 fL g iR,

B RAIUR, VA AR DA 8RO B 2 AT AN LB FERERARE]: err_loc =
a’ +a + oz +a'?2? FEARB EHTERBE 21 = o, 22 = o' R RAEAN G
ROLERH R R BB G ROLE B 12 M 5. RIF, RS0 THA H AR B IR
Ho P R R R 4 0 ST

6 LEWIE

B 2 T 0 TH RO 2 B AGPRG H  2E AR TR . AR 3G T # A Dixon 45035
TP A EZ K. TR, AREECER B — M B PR A A AR
e BRI AR 0L AR5, ARAE A1 B 07 12 S AT PRIBUN AR IR SE 20U, B3R5 (AT
o Z AT RA R REIE. PR RE, A Dixon 43 HE LM R ALEAT
oL, BEISHHRMEALTC v MHRETTITE, A Chien MERRMLITEZHII K
BAETRERAE. R)F, FXUHEAANFETRAFREHERE. SRS, 77
A AL TCHE Z [ BT, T RESRABAR IR IRXE. J9it, RAECA N TAERE T
RPFFRM BN BT R, R EERRAE R 12,34 B THZIE
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Decoding Cyclic Codes by Using Dixon Resultant Method

LI YAaoHUI ZHAO HAaIBAO MA CHUNYA

(Department of Computer Science, Tianjin University of Technology and Education, Tianjin 300222)

(E—mail: philliplee@163. com)

Abstract In order to solve the nonlinear equations in the decoding of error-correcting
codes, a new method, based on Dixon resultant, is proposed for computing the error lo-
cator polynomial. In the process of computation, a syndrome matrix should be generated
according to error-correcting capability of the code and the received codeword firstly. Then,
the number of errors in the received codeword is decided by the rank of a syndrome ma-
trix. After that, the decoding equations can be constructed directly based on the number
of errors and are eliminated by Dixon resultant, in which one of variables is regarded as a
parameter. Finally, a univariate polynomial in the variable of error locator is computed out.
When extraneous factors and repeated factors in the polynomial are deleted, the left is the
error locator polynomial. Then error location can be known by using Chien search. If there
are many errors in the received codeword, the system is divided into several subsystem for
computing error locator polynomial by Dixon resultant step by step so as to improve the
efficiency of algorithm. Thus, the extraneous factors and repeated factors in Dixon resul-
tant can be sifted out and the computation is simplified. Besides this, from the error locator
polynomial in different errors, a guess, which improves decoding efficiency greatly, of gen-
eral error locator polynomial of a class of cyclic codes is proposed. However, its correctness
should be proven theoretically. Contrast with other symbolic computation method, because
the number of errors in codeword is decided directly and error locator polynomial can be
computed out by using Dixon resultant only once. It can improve the efficiency of decoding

and is benefit to simplify the design of decoding chip.
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