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W ER A € SP(p), Bkt a.8 € GF(p)Y, it (/8) = (aB)A, W dim(c, §) =
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P6 = (71,72 = (y1:m4), Ps = (2,74), Po = (72,75), Pro = (72,78)s

), P
P11:<’72,79>7P12:<727712>7P13:<727713>’P14:<V3,74>,P15:<’73,V5>,
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HUL AT GF(2) AR

10 10 00 01 10 10 00 01
00 01 10 10 00 01 10 10
X = 01 01 00 00 MY = 00 00 01 o1
00 00 01 o1 01 01 00 00

BAR, X AY ARE—A [[4,0,2]] 1 C, 3R X = (0,1,1,0,0,0,0,0,0,1,1,0,0,0,0,0,0,
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— AR, HEER 6, ¢ € Ga, Bl o NE—A . Hik, 722 FHE T, MacWilliams
TEFEA L.
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DB [ A S SRR 2 X AN, T A EFE 8 44 T — AN e il [ 4.

FE8 Wp=2 CH DRV, FHFHNEN, o: C — D RE—NRIEFW, & ¢ BRI
I, U @ PR PR

B Rt o, 8 € C, a # B, & a = ((a1,b1),. (an,bn)), B = ((cr,dr),- - (cn,ydn)). T
pla) = ((a,b7), .., (ap, b)), w(B) = ((ch,dY), - (cn,d’n)) ni NES

((+2) 1<)

FRATEREREA N, no,ns BT ng SR BHES

() =sdwmm (22)- (5 8) w (21)
HOREMERY B SRR (a,y) # 0. 2500, & nl BEA {(3 ) 11 < < n} ATy M,
ny,nh Fil ny S3HINEE

V(& g ) peemnp o (50) (5 0) w (2 ))
) =

RN, XA (z,y) # 0. BITF wv(a)) = w(a), w(p(B)
w(p(a+3) = w(a+ ), Prik

ny + ng + ng = nj + nh + nj, (ny —ni) + (ne —nh) + (ng —nj) =0,
ny +ng +ng =nj +nh+nj, B

ny +ng + ng = nf +nf +nj, (ny —ni)+ (n3 —nf) + (ng —njy) = 0.

I (n1 — nf,na —nbh,ng —nj,ng —nly)t FBEETREA

Ty + 22+ 23 =0,

{ X1 +JC2+JE4:O,

1+ x3+24 =0
M — M. EERXA LT FBRAMEREN o(—2,1,1,1)", i n —n) Z2MEE BT (p(a),
©(B))s =ny =n1 = Y1 (aid; — bic;) = (o, B) s, FTA @ TREEFEHFA
3.2 V, EHRIERH

EE 9 &V, EM—MREERM, B4 ¢ 2 —SF B



10 o % MO Pxwm 51%

W WX = (o B ey B o B ) MY = (o BY @ B3 -~ a0y BY) J& Vi BT

e HY = oX. BT X fY B#EE 2n, BT
s =8 =0, 1<i<pu(2n).

BRI R FEEER ¢ =6, 1 <j <wv(2n) BI¥].

B, 7 1 < jo < v(2n), (4% £ # £}, AP 6 — 1)) > 0.

W Py, M=ARFE—4EF23088 Li, = (o), Li, = (6), Li, = (7). B8 o, 8,y TE=DH—
AT B S R E R B, AW o ATHY 6,y Stk

BT o MR RA, Frid @R 1 e 2 nf5 X —¢Y BB ST 1 Te =08
—AEEAR. B OSTITY —tY) =0 W5 i1, i0, i3 DNFEXEH, FERRG 1, jo, js, H13

Li, CP;,, Li,CP,, Ly,CP, H t—t], tj—tr, tX—t <0,

B Py, Ppy, Py FERE {(of ,87) 11 < j < n} FEBHE, RGR P, = (o], 8)), P =
<a2,ﬂj’2>, Pj, = <ané,ﬁ;2>. HT ae P, Be P, v P, L

(g, B) N (agy. By, oy, B3,) # {0},

17

X5 Y BB 2n AT,

z2 £ X W

[1] Shor P. W., Scheme for reducing decoherence in quantum memory, Phys. Rev. A, 1995, 52: 2493.
[2] Steane A. M., Multiple particle interference and quantum error correction, Proc. Roy. Soc. London A, 1996,
452: 2551-2557.
[3] Calderbank A. R., Rains E. M., Shor P. W. et al., Quantum error correction via codes over GF(4), IEEE
Trans. Inform. Theory, 1998, 44(7): 1369-1387.
[4] Rains E. M., Nonbinary quantum codes, IEEE Trans. Inform. Theory, 1999, 45(9): 1827-1832.
[5] Ashikhmim A., Knill E., Nonbinary quantum stabilizer codes, IEEE Trans. Inform. Theory, 2001, 47(11):
3065-3072.
[6] Matsumoto R., Uyematsu T., Constructing quantum Error-correcting codes for p™-state sysetems from clas-
sical Error-correcting codes, 1999, quant-ph/9911011.
[7] Feng K. Q., Quantum codes [[6, 2, 3]], and [[7, 3,3]]p (p > 3) exist, IEEE Trans. Inform. Theory, 2002, 48(8):
2384-2391.
[8] Feng K. Q., Ma Z., A finite Gilbert-Varshamov bound for pure stabilizer quantum codes, IEEE Trans. Inform.
Theory, 2004, 50(12): 3323-3325.
[9] Chen H., Some good quantum Error-correcting codes from Algebric-geometric codes, IEEE Trans. Inform.
Theory, 2001, 47(5): 2059-2061.
[10] Chen H., Ling S., Xing C. P., Quantum codes from concatenated Algebric-geometric codes, IEEE Trans.
Inform. Theory, 2005, 51(8): 2915-2920.
[11] Lin X. Y., Quantum cyclic and constacyclic codes, IEEE Trans. Inform. Theory, 2004, 50(3): 547-549.
[12] Li R. H., Li X. L., Binary construction of quantum codes of minimum distance three and four, IEEFE Trans.
Inform. Theory, 2004, 50(6): 1331-1336.
[13] Liu T. L., Wen Q. Y., Liu Z. H., Construction of nonbinary quantum cyclic codes by using graph method,
Science in China, Ser. F, 2005, 48(6): 693-702.
[14] LiuT. L., Wen F. T., Wen Q. Y., On the automorphism groups of a family of binary quantum Error-Correcting
codes, International Journal of Quantum Information, 2006, 4(6): 1013-1022.
[15] Bogart K., Goldberg D., Gordon J., An elementary proof of the macWilliams theorem on equivalence of
codes, Inform and Control, 1978, 37: 19-22.
[16] Ward H. N., Wood J. A., Characters and the equivalence of codes, J. Combin Theory, Ser A, 1996, 73:
348-352.
[17] Wood J. A., Duality for modules over finite rings and applications to coding theory, Amer. J. Math., 1999,
121: 555-575.
[18] Fan Y., Liu H. W, Lluis P., Generalized hanmming weights and equivalence of codes, Science in China, Ser.
A, 2003, 46(5): 690-695.



