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i B AXNBREANZEUFTRERBRE - MHORGEHE FZHBEE. AHAKEZRKEN
MEBR T MR EBNME L. BL5IAZETE ¢ MERRBSERER TN EE
WRT — MBI, AR TRYEREBKEN LR, Hhlke X TRAKETHRAL. iE
HTRHEBRRAKEITRABES RN & MUEHEE 1-1 X NXR.
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1 5]

BERFRMATEBENEBRAEEREBEFZER. 5. AHZ)F, NEHRE
B, ERNBA—BRFENEEEEN, HTEREFHRENE, FEENEEMIE
SHBHTIRBRTRELZHME, XTETHERBHEARRLI. Crandallt ¥ 5457 H 5K
HIERBEHBANE. ET _HERNBBSHE CPT AU T —/RIFMREHE, AT
7E 2k —1 LSBT EL B2 LW k LWIFHE; BT JPEG BRI LSB REHEEF5 X
HT Crandall fU5ERESREDE!, ATDAZE 2% — 1| 4SS AD E B 501 LRI k ELES AL

EXMNBERMY ERERFMBH N —BRUOREBEAE, I “BEE, AHTEREX
MR BB RS WER T ISHEIT.

2 RE®EMEX

GF(q) &% q THEBE, S FRE z € GF*(g), A Wt(z) ®-H Hamming E&.
EX1 GF(q) LH (n,k,t) REHEER GF(q) LH—n T k HMERH

H(z) = (m(), ha(2), -+ , he(2)) : GF™(q) = GF¥(q),

WE: MELK x € GF*(q) M y € GF*(q), #FME 2 € GF™(q), Wi(2) <t, 18 H(z +
z)=y. WR H(z) BN EREBREERL, WK AEHEEHRH.

EXN2 4 H(z) h GF(q) LW (n,k,t) BEBEH, Xy e GFFg), & H(y) =
{z: H(z) =y}, WKEAE S={H (y): y € GF:(g9) B H ' (y) # ¢} & GF(g) L—
A (n,k,t) BEE. R H(z) REHERE, WHTNE S ARMEREH.

Wi B #A: 2005-06-14. {EEEN: KPHOT6EILAE). B, L. HARHR: FEENGE SRR
*REME: BERAARFERLE(60473022); FH#E AR ¥EES(0511011300).
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A (n,k,t) REBWTERE » KEF@EF)TEIRSEHR ¢t MTOBEA £ KEHE. BE
B hREEEERE, UEETEWEERN, RIT—BMXBMEELAMX S . BEE
ERREER LR/ EEEY, BERH GF(q) LK (nk,t) BEEERE H(z) XKBEHEL,
EFRE-INNEMRERE, —BME, FEEEHTEIE - INENRERLR, KR
B — MR RREE AR, 5 TER. .

B LdE X, FsPIREsEMRBEL ER—A 2% - 1,k 1) ZMHREH, T-HELRS
R CPTER—A (2% - 1,k,2) ELEUBHHITF. RINEATREUKBREE, e HBAL
HREHNREFENTHAS DEXME.

EE1 ¥ HRGF(q) LMEMZREBEY, W HE (nkt) BERERENATLES
GRS y € GF*(q), #FHE 2 € GF™(q) R Wt(z) <t H H(2) =

GF(q) LK (n,k,t) KEBREHREK

H(fL‘) = (hl(.’l;‘), h2($), te ,hk(.’l?)),

Hep

hi(z) = ai11 + ai2T2 + - + GinZn, 1<i <K,

AUUH GF(q) EBI—A k xn REIERE H = (aij)ixn BN B H A (n,k,t) BEHEERE. &
HREDRESKREREETLAR—RE. HEEL RINTUEEE B EBERNT.

EX3 K GF(q) LH— N kxn %l H N (nkt) BEBERE, WRETLARNEyc
GF*(q), #F&ENE z € GF™(q), WE W(z) <t A H-2T =7,

WR H & GF(q) L—4 (n,k,t) BEBMNBEBREM, WIS ye GF(q), &HHTE
HOH T =y7 HHEM, FUEME H %D k. AEXIHBIBERERTE TOANESEY
B, R UARGELERSE.

EH2 GF(q) LBI— kxnEE H £ (n,k,t) BERERNRIVEFHRES ye
GF*(q), yT #ELd H (3K t FIRHRH.

3 LKMREEN—HMAERZ-ENSEE

HEH2ASBEB A AU ZTENENS R BRI YR ERN—MaEFE. 88
KUERKNMRSIEF/ THHNGIH.
311 # V £ GF(g) L k BEMER, WV PHE T AHEHLEEXRIR

Bo,-- g WEIHTLHIBeV, #BﬁEE1<z<9—$ﬂbeGF() 48 8 =b-os0

WEIBAHNSRE KKMUTES: 1) B GF(q) LM k SBRHZ R GFF(q) —4A
B a0, 043 2) 8 agy00,0 0 Bl H(E < k) ARBEAHEZKBIA, BE 4

WAEEH b AT, BENERN b RRRTFREEN Vi 1<i<t, Yk = ks 3)
=1
MEANFLE V;, HFIEITRV; F L5 ARHAREEXOMR, 1< <t Bkt
5| i LA ERR, FXEARNTIRENE A kx Y S5 EE H, 0 H R
=1

0 (E S ko t) RYERREIBAERE

g&t_tﬁa HMERSIELIR, 8 1<i<t RacV,, #FE HWEANFTIRNE,
8 of MHEFIMBRERY, XEH GFH(QUURTHEWN, -,V WEN, FLUML e



#34 KPH%. KMBREEMERSHE 549

GF*(g), A7 SATLL H M3 ¢ SRS, FUMEE2 M H 24 (5250 ko) B
i=1

SRR, B, Mg=2t=18, RITABE GF2) L (25 -1,k 1) BHBEM,
B F5 o S,

4 HUTEN RN EERSEBKOR

AT HERREER SRR, BRIEEIANLNFES,

EXN4 V B F J:B‘Jﬁﬁ?l‘ﬁ], a,ay,Q2, 0,0, €V, EHE by, by, ,b, € F, b3
& Wt((by,ba, - ,bn)) <ty Ha=biag+--+bpan, WK a ATH {a1,a0,--- 0} t LY
Rih. HEEL acV HUTH {ag, 02, - 00} t IEHERE, WK {01,002, - ,an} BV —
At BrERUT.

EXS V REH F LH&KHZR, {1,002, - ,0,} BV H—H t MERT, HELVE
H—H t MERIT {51,082, , P} #WE n < m, WK {a1,02, 0.} BV BF)— 41K
INETERTT, HBRn BV It BrER.

¢t rERTRIsS, B2 URREW TRA.

EH3 GF(Q) EW— N kxn M HE—A (nkt) BEBERNESIVLELXH
A HWnAMPRER GFr(q) W—4 t rERTT.

MEXSHERIASBITENEEEE, THAMESH LB R .

EI4 FH GF(q) LWk BRETE GFF(q) 1 ¢t MERLE n, MXTFHEN m >
n, GF(q) LK (m,k,t) KR EBHRFE. |

L EE AEE IR REIE AL RS T E R GF(q) £ k B4 F IR GF*(q)
t(1 <t <k) B4R, UKRMERD ¢t PEBGERANRIE. —BH, BRERE ¢ R
Hftit, ERSBE t(1 <t<k) MESMNOTHR, HNEHREBEEKE LS.

EIES £ GF(q) LIk fLHZE GFF(q) K t(1 <t < k) BrESA n, WTEMAZE

AL

F<1+(@-1CL+(g-1)2C2+---+(g-1)'Ct . (1)

AEXDAHTHABERKE k —N LR, FIASERRIH, BITTEXNT—XKE
B,

ENX6 R GF(q) EM—A (n,k,t) BHBREBRMELNRFSHL, WKRZBED “GiHER
KKBEAHAI” (linear maximum length embeddable code), fE#fA “&#MLE #”.

FEF, AER0)S5MEBHE LK Hamming AEX AR, # Hamming AR
MM EEBY., THMNEERMUSE TR TEAEBE 5L MLE BRXR, T
B THREM e & MEEEESE MLE BRI .

EE6 GF(q) LM (n—~k) xn %M H B—/NEe8 ¢ MEIRM [n, k] 765 B0 1B FEH)
RAVEXMR H £ GF(q) L= (n,n — k,t) MLE SR SHEMERE.

iEs LEH. BN HE—A8Y ¢ MERN k) KU HAEHREHERE, FUAE
B H B2 ANRBHIEREST t FINEHAEHEHEAR. XEX H & [n, k] T&BHEE
EEE, BTUER

" F=1+(q-1Cr+(g-1)*C2+---+ (¢ —1)'C} (2)
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BOL, Bl n AFIREBK t MEBAESNMEET GF*(q) PREMME, Ll H ) n AR
BR GFRq) M—4 t BrAER, BEHE3M, 5B H A GF(q) LK (n,n—k,t) BEH
e, BRI H £ GF(g) L—4 (n,n - k,t) MLE BHIRERER.

#eatt. &/ H B GF(q) £— (n,n—k,t) MLE BBRIRBEHER, W H BKE n -k,
BRUALL H W RBEREN n THRREUHBANRETER GF (q) B k £TFZH, ZMF
BRI — [n, k] AL, 80 p. U Ul H HBEERE. 8 H M n ASEE
B GF*(q) —4A ¢t MEBRTEQ)XRELATH, H B n MIRMBHABERET ¢ FINEH
HERMWAF, BTUARESHD p B4 ¢t MER, BHEQ)ABA p RFTEAD.

EMEHTENWBAA=M, WM IR ¢ 7 (L5, 45 - &) Hamming 8, f2
2 3R T (23,12] Golay BBFIAELY 2 ME R =TT (11,6] Golay 315, RIEEEE, £&
¥ MLE @RS, B g5t (222 k1) B, =55 (23,11,3) BH=R (11,5,2) B.
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The Properties and Constructions of Linear Steganographic Codes
ZHANG Wei-ming!?, LI Xin-ran?, LI Shi-qu?

(1- School of Communication and Information Engineering, Shanghai University, Shanghai 200072;
2- Institute of Electronic Technology, Information Engineering University, Zhengzhou 450004)

Abstract: A new coding problem, steganographic codes (abbreviated stego-codes), is derived from
the problem of steganography. First, the method for constructing linear stego-codes is proposed by
using the direct sum of vector subspaces. Secondly, the problem of linear stego-codes is converted to
an algebraic problem by introducing the tth dimension for vector spaces. The bound on the length
of linear stego-codes is obtained, based on which the maximum length embeddable (MLE) codes are
brought up. Furthermore, it is shown that there is a one-to-one correspondence between linear MLE
codes and linear perfect error-correcting codes.
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