ABSTRACT Let w_1 = d, w_2 , ..., w_s n, k, d] code C w_1′, w_2′, ..., w_{s′}′ C^⊥ t < t < d d − t weights w_i′ < w_i′≤ n − t w_i in C t w_2 ≥ d + w_i t + d ..., t, t + C w_i t + ..., t, t +

________________ , 37

Let C n, k, d w_1 = d, w_2 , ..., w_s w_1′, ..., w_{s′}′ C^⊥ theorem. 0 < t < −_i′with 0 < w_i′≤ n −_i

m

1⁄2 forms.

C P P t + t = length n t = n≡ t = n≡ C

T Ω d n n] = ..., n d ≤ identify Ω (ξ_1 , ..., ξ_n R^n ξ_p ∈ p and Σ_{p =1}^n ξ_p = d R^Ω Ω to R

S_n S_n R^Ω i), i = ..., d i).)

Let P Ω π(P )∈ R^Ω i π(P i P arbitrary i n P t i = ..., t (P f f∈ i T ⊆ n t P Tdesign i∈ T (P f f∈ i ∈ T T- T′ T′ =

C ..., t, t +

[n, k, d]_1 =_2 , ..., w_s w_1′, ..., w_{s′}′^⊥ range 0 < t < −_i′with 0 < w_i′≤ n −_2 ≥ d +4 i (t + ..., t, t + -design.

2 4_i (t + ..., t, t + -design.

i). i ≤ i ≤ n R^Ω f(z) = f(z_1 , ..., z_n i z_p Ω, z_p^2 and z_p ≤ p ≤ n z_1 +z_2 + +z_p d j i ≤ j ≤ i.

z_{p1} z_{p2} z_{pi} i

i 1_i^n2 Δ Δf(z) = p =1Σ n ∂z_p

∂f(z) .

i i − i

i) = i) ⊕ i − ≤ i ≤ n 〈f, g Σ f(ξ)g(ξ

i 1_i^n2^− 1_{i − 1}^n 2^=

{q_1 , ..., q_i } of n] ϕ of R^Ω by ϕ (z_1 , ..., z_n ) =

j=0Σ^{i (− j} 1_j^i2 − 1 1_{i − j}^{d − j}21_j^{n − i +1}2^σ j^{(z}q_1^{, ..., z}q_i

where σ_j (z_{q1} , ..., z_{qi} )_{p1} z_{p2} z_{pj} {p_1 , ..., p_j } of {q_1 , ..., q_i } 1in2such ϕ i). Proof. m(z i m(z) = z_1 z_2 z_i .

u∈ i ϕ_u (z)∈ i i u variables z_p m(z

u (z) = (i − u + g_{u − 1} (z) + (n − 2i +u + g_u (z where g_j (z)∈ i − i − j m(z z = (x, y x = (z_1 , ..., z_i y = (z_{i +1} , ..., z_n

ϕ_u (z)_u (x)σ_{i − u} (y g_j (z)_j (x)σ_{i − j− 1} (y where σ_j (w)_j (w_1 , ..., w_r ) w_{p1} w_{p2} w_{pj} j w_1 , ..., w_r σ_j (x degree j dividing m(z u (x) = (i − u + σ_{u − 1} (x_r (y) = (n − i − r + σ_{r − 1} (y) .

ϕ (z) = u =0Σ i (−^u 1ui2 − 1 1_u^{n − 2i +u}2^ϕ u^{(z) . (4)}

ϕ (z (z) = i m∈ i).

ϕ (z

σ_u (x)σ_l (x) =

j= u,l}Σ u +l

1_u^j21_{j− l}^u 2^σ j^{(x}

u and l with u +l ≤ i σ_r (y) = l =0Σ r (−^l 1r − ld − l2σ_l (x

for r ≤ i r σ_1 (y) = d_1 (x) r = σ_1 (.)σ_l (.) = l σ_l (.) + (l + σ_{l +1} (.)

(r + σ_{r +1} (y) = l =0Σ r +1

(−^l

(d − r − l)1r − ld − l2+ l1r +1− ld +1− l2 σ_l (x

r r +1.

lΣ^{(− l} 1_{i − u − l}^{d − l} 21_{j− l}^u 2^{= (− j− u} 1_{i − j}^{d − j}2

ϕ_u (z form

ϕ_u (z) =

j=uΣ^{i (− j− u} 1_u^j21_{i − j}^{d − j}2^σ j^{(x) . (7)}

u Σ 1_{j− u}^{i − u}21_u^{n − 2i +u}2^= 1_j^{n − i +1}2 1_j^i21_u^j2^= 1_u^i21_{j− u}^{i − u}2^.

ϕ (z m i i).

group S_n j_n R^Ω, i

(l − -design P {l} n]

L_x = {l(d − l + − (n − 2l + μ_{l,x} + (d − l + μ_{l − x} where μ_{j,x} P (_x ) Proof. Let λ_j ≤ j ≤ l − P j points. If x l n P l −

(P σ_j (x) 1jl2λ_j , j = ..., l − (P σ_{l − 1} (x) l μ_{l,x l − x} , (P σ_l (x)_{l,x} .

Now P l (P f f∈ l (P ϕ (x) l-subsets x n i =l

(−^{l − 1} 1 1d − l +121 l − 1n − l +12Y1l − 1l 2

(−^l 1 0d − l21 ln − l +12Y1l2 _________________________________ d − l +1 n − 2l +2

(P ϕ (x) x L_x x L_x is x

(P j=0Σ^{l (− j} 1_j^l2 − 1 1_{l − j}^{d − j}21_j^{n − l +1}2^σ j^{(x) A ,} A x xΣ^σ j^{(x)∈ j ,} j=0Σ^{l (− j} 1_j^l2 − 1 1_{l − j}^{d − j}21_j^{n − l +1}2^σ j^{(x)∈ l x ,}

xΣ_{j=0}Σ^{l (− j} 1_j^l2 − 1 1_{l − j}^{d − j}21_j^{n − l +1}2^σ j^{(x)∈ > l) =} A=

Any S_n ζ of R^Ω

i∈ TΣ i where T ..., d Σ 2^{d +1} ζ.

Let P Ω ζ of R^Ω P -regular if (P ψ Ω P (Ω ψ 〉 . (10) π(Ω (Ω ψ 〉 j j ≥ 1. P ζ is P -regular. Proof. If ζ is P (P ψ j j∈ T, j ≠ i.e. P T P T /∈ T then π(P )∈ i /∈ TΣ i

i∈ TΣ i P -regular.

Let P Ω 1 ≤ l ≤ d , b, a μ_{l,x} + b μ_{l − x} = c (13) ..., n μ_{j,x}

P {l − ,

P {l} , = ≠ lb , (14)

P {l − P {l}-design. Proof. l-set x = {p_1 , ..., p_l ψ_x∈ R^Ω by ψ_x(ξ_1 , ..., ξ_n ) = a ξ_{p1} ξ_{p2} ξ_{pl} + (15) b_{p1} )ξ_{p2} ξ_{pl p1 p2} )ξ_{p3} ξ_{pl} +_{p1} ξ_{pl − 1 pl} .

〈π(P ψ_x c l-sets (16) c a and b l-sets x

a 1_l^d2^{+ b} 1_{l − 1}^d 21_1^{n − d}2^{P c} 1_l^n2^{. (17)}

Now (Ω ψ_x〉 c′

a 1_l^d2^{+ b} 1_{l − 1}^d 21_1^{n − d}2^{c′}1_l^n2^{. (18)}

(P ψ_x Ω P (Ω ψ_x〉 l-sets (19) ζ ψ_x l-sets x ζ is S_n ζ is P P T T ζ ψ_x(ξ) = (a − lb)ξ_{p1} ξ_{pl l − 1} where θ_{l − 1} l − ζ l ζ l − a =lb a, b, c are ζ l − a ≠ lb a =lb,

where i = l, ..., n x = ..., l − i}

Σ^ψ x^{(ξ) = b}_{i =l}Σ^{n [ξ}2^ξ3^ξl − 1 1^ξ3^ξl − 1^+ 1^ξ2^ξl − 2^{]ξ}i

+ b(n − l + ξ_1 ξ_{l − 1} = b[ξ_2 ξ_{l − 1} +_1 ξ_{l − 2} ]1d − i =1Σ l − 1

ξ_i 2 + b(n − l + ξ_1 ξ_{l − 1} = b(n − 2l + ξ_1 ξ_{l − 1}

+ b(d − l + ξ_2 ξ_{l − 1} +_1 ξ_{l − 2}

n − 2l + l − b a and c, a ≠ lb then P l a =lb then P l −

Suppose C weight w_i in C t k = dim C = t C^⊥ assume k > 1.

C^⊥ w′ satisfying n − t < w′ < n C w_{s′}′ = n, s′ = d − t + C w_{s′}′ ≠ n, s′ = d − t s′ = d − t + 1 where C C H(n i

P_i (ξ) =

j=0Σ^{i (− j} 1_j^ξ21_{i − j}^n 2^{≤ i ≤ n}

of C is

α (ξ) = 2^{n − k} i =1Π s′ 1^{1 −}_{wi′}^ξ 2^.

ξ^m α (ξ) = i =0Σ s′+m α_i^{(m)} P_i (ξ m=

α_{i i} α_{s′+m}^{(m)} ≠ m. x∈ F_2^n,

i =0Σ s′+m α_i^{(m)} b_i (x) = m ≥ m = (22)

where b_i (x C i from x.

[n, k, d]_1 =_2 , ..., w_s w_1′, ..., w_{s′}′^⊥ range 0 < t < −_i′with 0 < w_i′≤ n − w_2 ≥ d +4 (t + i. Proof. Let x ..., n l =t + m=w_2 − d − 2

i =0Σ w_2 − t − 1

α_i^{(m)} b_i (x) = 0 . (23)

l ≤ w_2 − t − d x (t + w_2 w_3 − l > w_2 − l = w_2 − t − 1 . (24) c w_2 c intersects x in j c, x) = w_2 + l − 2j ≤ w_2 − t − implying j=t + w_2 contain x w_2 containing x is x w_2 t + m=w_j − d − 2 w_j t +

C

P μ_{j,x} P j given l-set x. C even, s′=d − t + f 0 ≤ f ≤ d − t)/ α_{d − t − 2f} ≠ x ..., n l =t +2f C x to C t

i ≡ t i =0Σ d − t − 2f

α_i b_i (x) = 1 . (26)

d d contain x α_{d − t − 2f} μ_{t +2f,x} = 1_{t +2f} ε_{d − 2t − 2f− 2}

ε_p = 1 0 p ≥ 0. p <

If f ≥ P t +2f t + t + f= x l =t + becomes α_{d − t − 2} μ_{t + x d − t} μ_{t + x} = 1_{t +2} ε_{d − 2t − 2} P {t + t + t + ..., t, t + f α_{d − t − 2i} x t

C s′ = d − t x t + α_{d − t − 2} μ_{t + x d − t} μ_{t + x} = 1_{t +2} ε_{d − 2t − 2} , where α_{d − t} ≠ P t + t +

C P t + design. m= t + x α_{d − t − 1} μ_{t + x d − t +1} μ_{t,x} = 1_{t +1} ε_{d − 2t} α_{d − t − 1} μ_{t + x d − t +1} μ_{t,x t +1} ε_{d − 2t +1} where α_{d − t +1} ≠ P t-design, (t + μ_{t + x t,x} = (t + λ_t where λ_t t P t + m_{t + x} x α_{d − t − 1} = (t + α_{d − t +1} α_{d − t − 1} = (t + α_{d − t +1} α_{d − t − 1} ≠

(i + P_i (ξ) = (n − 2ξ) P_i (ξ) − (n − i + P_{i − 1} (ξ) (i ≥ P_0 (ξ) = 1, P_1 (ξ) = n − 2ξ 2α_i (n − i)α_{i +1} + nα_i − iα_{i − 1} (34) (i ≥ 2α_{d − t +1} = nα_{d − t +1} − (d − t + α_{d − t} 2α_{d − t − 1} (n − d +t + α_{d − t} + nα_{d − t − 1} − (d − t − α_{d − t − 2} . (36) Furthermore α_{d − t} ≠ P t +

α_{d − t − 2} = d − t − 1

(t + d − t − − (n − 2t − α_{d − t} . (37)

m= t + x t + d − t − − (n − 2t − μ_{t + x} + (d − t − μ_{t + x} = α_{d − t} d − t − 1_{t +2} ε_{d − 2t − 1} ) . (38)

x

P is not t + Examples. t = μ_{x x} = x μ_x, μ_x) = M_{24} t =

μ_{x x} = x μ_x, μ_x) =

t = n =2m m

2m m1m m0m 2m m

..., l, l + P P = n] B∈ P ν_{j,x} P l + x j ν_{j,x l +2− j,x} a _ μ_x + b _ μ_x = c _ (39) x a _ , b _ , c _ P ..., l, l +

a μ_{l + x} + b μ_{l + x} = c b ≠

i =jΣ l +2

1_j^i2^μi,x^= 1_j^{l +2}2^λ j^{, j= ..., l}

where λ_j P through j l + l + μ_{j,x}, j= ..., l + obtain μ_{x l + x} α , β μ_{x l + x} γ, δ α , β, γ, δ t + ..., t, t +

w_i − w_{i − 1} for i ≥

α (ξ) = 2^{12} 11− 8 ξ 21^{1−}_{12}^ξ 21^{1−}_{16}^ξ 21^{1−}_{24}^ξ 2 = i =0Σ 3 P_i (ξ) + 6 1 P_4 (ξ) . (42)

x M_{j,x}^w w x j M_x^8 + M_x^8 21M_x^8 + 6M_x^8 + M_x^8 . (44) m= α_1 M_x^8_3 M_x^8_5 M_x^8_5 M_x^{12} . (45) α_j

α_1 M_x^8_3 M_x^8_5 M_x^8 (46) α_5 ≠

M_{j,x}^8 j= α_{0 1 2} = 0, α_3 = 4 35 , α_4 = 0,

α_5 12 5

21 M_x^8 − M_x^8 − M_x^{12} . (47) m= α_1 M_x^8_3 M_x^8_5 M_x^8_7 M_x^8_5 M_x^{12}_7 M_x^{12} where α_7 ≠ M_x^8 , namely 35 M_x^8 + 15 M_x^8 + 5 M_x^8 + M_x^8 . (49) M_{j,x}^8 j=

x 12 +_x^{12} , =

w_p t

L_{wp , j} = h =1Σ t +2

1_j^h2^Mh,x^{wp , j= ..., t, p = ..., d − t}

where x t + n

H_m =

w_i +t +2− 2j ≤ d − t +1+m w_i , jΣ

α_{wi +t +2− 2j}

(m) M_{j,x}^{wi} , m= (51)

t + x

d +_{t + x}^d , b ≠ 0 . (52) i = ... Γ(i {M_{j,x}^{wp} : p < i, w_p +t +2− 2j < w_i − t − L_{wp , j} for p < i, w_p +t +2− 2j < w_i − t − H_m for m < w_i − d − m odd . Γ(i i = Γ L_{d,j} for d +t +2− 2j < w_2 − t − 2. Γ(i + M_{j,x}^{wp} Γ(i variable M_{j,x}^{wp} with w_p < w_{i +1} L_{wp , f}

H_{wi +1 − d − 3 wi +1 − t − 2}

(w_{i +1} − d −

M_{t + x}^{wi +1} (53) M_{j,x}^{wp} with w_p < w_{i +1} Γ(i L_{wp ,f} involving variables M_{j,x}^{wp} Γ(i M_{t + x}^{wi +1} x weight w_{i +1} t + Γ(i + M_{t + x}^{wi +1} t + M_{t + x}^{wi +1} + M_{t + x}^{wi +1} , L_{wi +1 , j} M_{j,x}^{wp} Γ(i +

Γ(i L_{wp , f} M_{j,x}^{wp} Γ(i H_{wi +1 − d − 1} H_{wi +1 − d − 1}

t + x w_{i +1}

+_{t + x}^{wi +1} where b ≠ w_{i +1} t + ..., t, t + Γ(i + M_{j,x}^{wp} for p < i + Γ(i + L_{wi +1 , j} M_{j,x}^{wi +1} Γ(i + Remarks. w_i (t + w_j ( j ≠ i ..., t, t + Acknowledgements

REFERENCES

1972.

t, r t

t

Institu

..

398