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P{X=i}=B;/M,i=0,1,-- ,n., CKIEESHHHYEELHA

1 n
exp|C] £ EX = 7 > B

i=0
CHRBEE>HGRYEEENN
Var[C] 2 DX = % z": Bifi — exp|C][2.
=0
BH5RiE
explC] = 13 3 Y dn(a,b),
aeC beC
Var|[C| = % Z Z[dy(a,b) — exp[C]]?.
aclC beC
AN FTELERN
ER1 [1+n(g—1))/g—¢" /M < exp[C] < n(qg—1)/q.
H: FH 1P exp[CIHTRABFEYLYM>q"/[1+n(g-1)] HAHEX.
EE 2
VarlC] > {n(q -1)/4%, g #28M > ¢"/(g~ 1)if;
(n—1)(g—-1)/¢ +¢" /M — (" /M)?, M <q*/(q-1)B;
[n(g —1) - 2]/¢* + 2¢" %/ M, 2 < g < 4R
Var[C] < { (n—1)(q—1)/¢ +¢" /M —(¢""}/M)?, q>4HM > 2¢"/(q - 2)b;
[4n(g—1) - 8+ (¢ — 4)%)/(4¢%) + 2¢" /M, q>4HM < 2¢"/(q - 2)H}.
H: g=28, —EFAM<q"/(g-1).

#it 1 (Althofer-Sillke RERK ) C RZ5un KB, BEHEN M, W
(n+1)/2 - 2""'/M < exp|C] < n/2.

#it2 CR-TnkH BFEEAIM, W
(n—1)/4+2"1/M — (2"} /M)* < Var[C] < (n - 2)/4 + 277" /M.

W1 WC=V(ng), WH M=, BEEIHY B:-=(?)(q—l)*',wo,l,---,n.,

n

explV(n,a)] = — 3 (n) (1) = @
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Var|V(n,q)] = qini (’:) (g—1)° [l _ n(qq— 1)]2 _ nlg — 1)
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Yg=20, M=2"=2"/(2-1); Hq#20, M=¢">¢"/(qg-1), EAWEAEL A,
W ER 2 FHHENTREN n(g - 1)/¢*, BULHEBEE 2 PHHFENTR. Hg>4
B, M=q¢" >2¢"/(¢-2), EdMBEIHEHM¢=23,4Mg>4 B TER 2 PHHEN
ERBHH n(g-1)/¢*, BUHNAP|ER 2 PHFTEHLR. TP TFROAEE 1 MER 2 P
M FRA ERYAHAR.

B2 B hEGF(g), B C=An(n,q)={(halacV(n—1,q)}, MM M=q"", EH
5K Bi = (";1) (¢-1)i=0,1,---,n—1,B, = 0, exp[An(n,@)] = (n - 1)(g~1)/q, B

RiF bt AR w8 1 FHMMG TR, Var(du(n,q)] = (n-1)(g—1)/q°, sk M =¢""! HE
M=q"1'<q"/(g-1), BERIEHNAB R 2PHHTENTHR. KN TR 2PHHFEN LR
Yq=23,40% (n-1)(¢g—-1)/¢°+3(g-1)/¢* s Z ¢ > 4 B A (n—1)(¢—1)/4*+(a+2)*/(4¢%) .

3 B C A GF(g) LHBRK® S.(¢), B ¢ jt Hamming F KX B, MHBK n =
(@ -1)/(g—1), BFEM=q , FEBIFRABENEEN ¢, BESHAH By = 1,
Byp-1=q"—-1,Bi=0,i#0,¢""", Wexp(S,(9)l = (" —1)/q. BEEHRUENNEDEH 1B
BEm LR, ket ER 1 PHEOTREY -9/,

Var[S.(q)] = (¢" —1)/¢® , MM TR 2 FHFENTRY (¢" - 1)/¢® — [FCD -
T 4 (g-1)/¢%, BIHEMER M ¢=2,3,48K (¢ - 1)/ +2(¢" " -1)/¢* ; ¥ g>14
B4 (¢" - 1)/ + (g —4)*/(49®) + 2(¢" " - 1)/¢° .

3 ¢ 7t MacWilliams-Delsarte E % & fo )L 5] #

HCR—ANqitnKiG, BEMCAEM, (B, WEREENE, ¥ D(s) =Y, Bs'
HCHEESARE. & wy() AMEHN Hanming &, <., > HABOAB. ®£xOH
(GF(q),+) EH—A B E GEX TR (6], 13 Wak XM (7], B26 W) . 4
2

1=0,1,---,n,

- 1

Bi=g X
u€V(n,q)
wy(u):i

> x(< u,e>)

ceC

HISCHK [7] - 28 226~230 W41 {B:}lo MR B: > 0, Bo = M, Y B = q" . 4 D(s) =
Yo Bis', M8 (¢ 56 MacWilliams-Delsarte {8 %X, 3C#R [7] & 220~237 ) :

D) =+ (0= 0D (=55 ) )

1 - 1-s
S 1 exp[C] =n(g—1)/q~ Bi/(¢M) .

iERR  (6) XX s MSHRL s=1, MBSGR.

SIE2  VarlC] =n(q —1)/¢* + [(g - 2)/@*1(B1/M) — (1/¢*)(B1/M)* + (2/4*)(Ba/ M) .
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WERR  (6) AMAX s B2 RPYES s=1, EFdWRITHARE (FAHSIH 1) AL LR
.

4 EEHIEH

4.1 =8 1iEMRA
1318 1 #1 B, > 0 M exp[C] < n(g—-1)/q . B {B:}r, M RM B =¢"-M -3 0, B; <
¢ -M, HBE5IH 1@

exp[C] > n(g ~ 1)/g — (1/g)(g"/M — 1) = [1 + n(g — 1)]/q¢ — ¢" /M,

e 1 GHRAL.

4.2 8 2 fYiEM

&’ f(z)=[(g~2)/qlz~=*,2>0, REWR: (1) H0<z<(¢~2)/g8, f(z)>0; 4
x> (g-2)/gbf, f(z) <0; (2) H30<z<(g-2)/(2q) 1, f(z) ™HHM; Yz > (q-2)/(29)
i, f(z) EHEE, H f(c) % = (9 —2)/(29) BBIBKM,

S zo=58B/gM), BHO0<B <¢-M, W0<z<qg"'/M-1/q. HI5IHE 2 4
Var[C] > n(g—1)/g°+ f(20) . Mg #2 Hq" ' /M~1/g < (q-2)/q 8, B¢ #2 A M > ¢"/(g~-1)
i, f(zo) >0, W Var[C] > n(g—1)/q> . X M <q"/(g—1) B, f(zo) > f(¢" /M -1/q) ,
y

Var[C] > n(q — 1)/¢* + f(¢" /M —1/g) = (n— 1)(g — 1)/¢* + ¢" "' /M — (g" "} /M)?,
ZAUFLFRmEH 2 ¢ Var[C] B FRME.

M {B)r, WHERMO< B, <¢"-M-B,, Mh3I&E2m

Var[C] < n(q — 1)/¢* + [(¢ — 2)/¢*/(B1/M) — (1/¢*)(B1/M)? + (2/¢*)(¢" — M — B1)/M

= [n(g— 1) - 2|/q* + 2¢" /M + [(g — 4)/¢*)(B1 /M) ~ 1/} Br/M)2. (7

WH2<q<48, VarlC] < [nf{g-1)-2)/* +2¢"*/M . K¢ > 41, 4 g(z) =[(¢g—4)/qz— 22,
>0, BEHMR: (1)%0<z<(g-4)/qht, g(z)>0; Hz>(g—-4)/qit, g(z) <0, (2)
WOo<z<(g—-4)/(2q) i, g(z) R HIM; M x> (¢g-4)/(29) B, g(z) ¥, B g(z)
= (g-4)/(29) EBIBMKMH.

i (7) XM Var[C] < [n(g—1) —2]/¢* +2¢"2/M + g(z0) . BA0< 2o < g"}/M-1/q,
WY qnt/M—1/g<(q—4)/(2q) B, BP M >2¢"/(q—2) i}, g(z0) < g(g" /M —1/q), ¥

Var[C] < (n— 1) (g — 1)/¢* + ¢"7/M — (""" /M)?,
4 M<2"/(q-2) 1, g(zo) <gllg—4)/(29)], ¥

Var[C] < [4n(g — 1) — 8 + (g - 4)°)/(44°) + 2¢"*/M.
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ON THE MEAN VALUE AND VARIANCE OF
DISTANCE DISTRIBUTION OF NON-LINEAR CODES IN GF(q)

Fu Fangwei Shen Shiyi

(Department of Mathematics, Nankai University, Tianjin 300071)

Abstract This paper presents lower bounds and upper bounds for the mean value and variance
of distance distribution of non-linear codes in GF(q). By presenting several examples, it is shown
that these bounds could be achieved.

Key words Coding theory, Distance distribution, Althéfer-Sillke inequality, MacWilliams-Delsarte
identity
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