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6ps
Fpm [u]

⟨u2⟩

x2 + γx + γ2 Fpm γ Fpm

x2 − γx+ γ2 Fpm γ Fpm

−3 Fpm δ ∈ Fpm δ2 = −3

⇒ pm ≡ 1 (mod 3) 3|(pm − 1)

x3 − γ3 = (x− γ)(x2 + γx+ γ2)

= (x− ξ
(pm−1)

3 γ)(x− ξ
2(pm−1)

3 γ)(x− ξ
3(pm−1)

3 γ)

= (x− γ)(x− ξ
(pm−1)

3 γ)(x− ξ
2(pm−1)

3 γ).

x2 + γx + γ2 = (x − ξ
(pm−1)

3 γ)(x − ξ
2(pm−1)

3 γ)
x2 + γx+ γ2 Fpm

⇒ x2 + γx+ γ2 Fpm β ∈ Fpm

β2 + β + 1 = 0 4β2 + 4β + 4 = 0

−3 = 0− 3

= 4β2 + 4β + 4− 3

= (2β + 1)2.

−3 Fpm

⇒ −3 Fpm δ ∈ Fpm

δ2 = −3

[(−1 + δ)2−1]2 + (−1 + δ)2−1 + 1 =(1− 2δ − 3)2−2 + (−1 + δ)2−1 + 1

=(−1− δ)2−1 + (−1 + δ)2−1 + 1

=0.

β = (−1 + δ)2−1 β2 + β + 1 = 0 x3 − 1 = (x − 1)(x2 + x + 1)
β3 − 1 = 0 1 = β3 β ord(β) 1 3

ord(β) = 1 0 = β2 + β + 1 = 1 + 1 + 1 = 3
ord(β) = 3 3|(pm − 1) pm ≡ 1 (mod 3)

δ ∈ Fpm δ0 ∈ Fpm δp
s

0 = δ

δ = δp
s

0 Fpm n
(p, n) = 1 δ n δ0 n

δ n δ1 ∈ Fpm δn1 = δ
(p, n) = 1 a, b ∈ Z na+ psb = 1

δ0 = δna+psb
0 = (δa0 )

nδb = (δa0δ
b
1)

n.

δ0 n

α Fpm α0 ∈ Fpm

αps

0 = α x6 − α0 Fpm x6 − α0

Fpm f(x) g(x)
Fpm f(x)g(x) = x6 − α0

deg(f(x)) = 1 β ∈ Fpm f(β) = 0
0 = f(β)g(β) = β6 − α0 α0 = β6



deg(f(x)) = 2 β0,β1, γ0, γ1, γ2, γ3 ∈ Fpm f(x) =
x2 + β1x+ β0 g(x) = x4 + γ3x3 + γ2x2 + γ1x+ γ0

x6 − α0 = f(x)g(x)

= (x2 + β1x+ β0)(x
4 + γ3x

3 + γ2x
2 + γ1x+ γ0)

= x6 + (γ3 + β1)x
5 + (γ2 + β1γ3 + β0)x

4

+ (γ1 + β1γ2 + β0γ3)x
3 + (γ0 + β1γ1 + β0γ2)x

2

+ (β1γ0 + β0γ1)x+ β0γ0.

γ3 + β1 = 0

γ2 + β1γ3 + β0 = 0

γ1 + β1γ2 + β0γ3 = 0

γ0 + β1γ1 + β0γ2 = 0

β1γ0 + β0γ1 = 0

β0γ0 = −α0.

−

γ3 = −β1

γ2 = −β0 + β2
1

γ1 = 2β0β1 − β3
1

γ0 = −3β0β
2
1 + β4

1 + β2
0 .

0 = β4
1 + 3β2

0 − 4β0β
2
1 = (β2

1 − 3β0)(β
2
1 − β0).

−α0 = −3β2
0β

2
1 + β0β4

1 + β3
0

β2
1 − 3β0 = 0 β2

1 = 3β0 −α0 = −3β2
0(3β0) + β0(9β2

0) + β3
0 = β3

0

α0 = −β3
0 = (−β0)3

β2
1 − β0 = 0 β2

1 = β0

−α0 = −3β2
0β0 + β0β2

0 + β3
0 = −β3

0 α0 = β3
0

deg(f(x)) = 3 β0,β1,β2, γ0, γ1, γ2 ∈ Fpm f(x) =
x3 + β2x2 + β1x+ β0 g(x) = x3 + γ2x2 + γ1x+ γ0

x6 − α0 = f(x)g(x)

= (x3 + β2x
2 + β1x+ β0)(x

3 + γ2x
2 + γ1x+ γ0)

= x6 + (γ2 + β2)x
5 + (γ1 + β2γ2 + β1)x

4 + (γ0 + β2γ1 + β1γ2 + β0)x
3

+ (β2γ0 + β1γ1 + γ0γ2)x
2 + (β1γ0 + β0γ1)x+ β0γ0.
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−
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2 .

−
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2
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1 .
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2)

= 2β2
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3
2 + β0β

2
2

= −β1β2(β
2
2 − 2β1) + β0(β

2
2 − 2β1)
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β2
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2
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2
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1 = β4

2 − β1β
2
2 + β2

1 .
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2x + β4

2

pm ≡ 1 (mod 3) pm ≡ 1 (mod 3)

0 = β4
2 − β1β

2
2 + β2

1 = (β1 + δβ2
2)(β1 + δ−1β2

2),

δ + δ−1 = −1 β1 = −δβ2
2

γ0 = 2β1β2 − β1β2 − β3
2 = β1β2 − β3

2 = −δβ3
2 − β3

2 = (−δ − 1)β3
2 .
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2(−δβ3
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2 = −β6

2
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2
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2
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2)β2 − β3

2 − β3
2 = −β3

2

α0 = −γ0β0 = β3
22

−2β3
2 = 2−2β6
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deg(f(x)) = 4 deg(f(x)) = 5

α Fpm

x6ps − α Fpm x6ps − α = (x6 − α0)p
s

αps

0 = α
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Rn R C Rn n

R C C C
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(γcn−1, c0, c1, . . . , cn−2) ∈ C (c0, c1, . . . , cn−1) ∈ C γ
γ = 1

γ = −1
= (a0, a1, ..., an−1)

a(x) = a0 + a1x+ · · ·+ an−1xn−1 C
R[x]

⟨xn−γ⟩ xa(x)
γ C n γ

R C R[x]
⟨xn−γ⟩

n = (a0, a1, . . . , an−1) ∈ Rn

WTH( )
, ∈ Rn distH( , )

C C
distH(C) = min{WTH( ) : ̸= , ∈ C} 0

δ nps

Fpm

δ ∈ Fpm \ {0} xn + δ0 Fpm

−δp
s

0 = δ δ nps Fpm

C[j] = ⟨(xn + δ0)l⟩ 0 ≤ j ≤ ps

distH(C[j]) =

⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

1, j = 0,

2, 1 ≤ j ≤ ps−1,

l + 2, lps−1 + 1 ≤ j ≤ (l + 1)ps−1, l ∈ {1, 2, . . . , p− 2},
(ν + 1)pk, ps − ps−k + (ν − 1)ps−k−1 + 1 ≤ j ≤ ps − ps−k

+νps−k−1 ν ∈ {1, 2, . . . , p− 1}
k ∈ {1, 2, . . . , s− 1},

0, j = ps.

R Fpm [u]
⟨u2⟩ R 2
u

u2 R
⟨u⟩ a+ ub R a Fpm
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a, b ∈ Fpm f(x) n R
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i + u

n∑

i=0
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i,

∑n
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i
∑n

i=0 bix
i Fpm

2ps R R

C n R
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C n R
Nc(C) = p2m(n−distH(C)+1)

(α+uβ)
6ps R α + uβ R
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⟨x6ps−(α+uβ)⟩
β ̸= 0 β = 0
(α + uβ) α β

Fpm
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R[x]

⟨x6ps−(α+uβ)⟩ α0

Fpm αps

0 = α β u = β−1(x6ps − α) =
β−1(x6 − α0)p

s Rα,β x6 − α0 2ps

a0+a1x+a2x2+a3x3+a4x4+a5x5

Rα,β ai ∈ Fpm i = 0, 1, . . . , 5

f(x) Rα,β f(x)

f(x) =
ps−1∑

i=0

(a0i + a1ix+ a2ix
2 + a3ix

3 + a4ix
4 + a5ix

5)(x6 − α0)
i

+ u
ps−1∑

i=0

(b0i + b1ix+ b2ix
2 + b3ix

3 + b4ix
4 + b5ix

5)(x6 − α0)
i,

aji bji Fpm i = 0, 1, . . . , ps − 1 j = 0, 1, . . . , 5

f(x) =
ps−1∑

i=0

(a0i + a1ix+ a2ix
2 + a3ix

3 + a4ix
4 + a5ix

5)(x6 − α0)
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+ u
ps−1∑

i=0

(b0i + b1ix+ b2ix
2 + b3ix

3 + b4ix
4 + b5ix

5)(x6 − α0)
i

= a0,0 + a1,0x+ a2,0x
2 + a3,0x

3 + a4,0x
4 + a5,0x

5

+ (x6 − α0)
ps−1∑

i=1

(a0i + a1ix+ a2ix
2 + a3ix

3 + a4ix
4 + a5ix

5)(x6 − α0)
i−1

+ β−1(x6 − α0)
ps

ps−1∑

i=0

(b0i + b1ix+ b2ix
2 + b3ix

3 + b4ix
4 + b5ix

5)(x6 − α0)
i

= a0,0 + a1,0x+ a2,0x
2 + a3,0x

3 + a4,0x
4 + a5,0x

5 + (x6 − α0)g(x),

g(x) =
∑ps−1

i=1 (a0i + a1ix+ a2ix2 + a3ix3 + a4ix4 + a5ix5)(x6 − α0)i−1 + β−1(x6 −
α0)p

s−1
∑ps−1

i=0 (b0i+ b1ix+ b2ix2+ b3ix3+ b4ix4+ b5ix5)(x6−α0)i

f(x) Rα,β a0,0+a1,0x+a2,0x2+a3,0x3+a4,0x4+a5,0x5 ̸= 0
Rα,β ⟨x6 − α0⟩

Rα,β ⟨x6 − α0⟩

α+uβ R αps

0 = α Rα,β

⟨(x6−α0)j⟩ j ∈ {0, 1, . . . , 2ps} (α+uβ)
6ps R ⟨(x6 − α0)j⟩ ⊆ Rα,β j ∈ {0, 1, . . . , 2ps}

⟨(x6 − α0)j⟩ p6m(2ps−j)

α+ uβ
6ps R

C =
⟨(x6 − α0)j⟩

distH(C) =

⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

1, 0 ≤ j ≤ ps,

2, ps + 1 ≤ j ≤ ps + ps−1,

l + 2, ps + lps−1 + 1 ≤ j ≤ ps + (l + 1)ps−1,

l ∈ {1, 2, . . . , p− 2},
(ν + 1)pk, 2ps − ps−k + (ν − 1)ps−k−1 + 1 ≤ j ≤ 2ps − ps−k

+νps−k−1, ν ∈ {1, 2, . . . , p− 1}
k ∈ {1, 2, . . . , s− 1},

0, j = 2ps.

distH(⟨(x6 − α0)0⟩) = 1 distH(⟨(x6 − α0)2p
s⟩) = 0

1 ≤ j ≤ 2ps − 1 i 1 ≤ j ≤ ps

ps + 1 ≤ j ≤ 2ps − 1
1 ≤ j ≤ ps u = β−1(x6 − α0)p

s

= β−1(x6 − α0)p
s−j(x6 −

α0)j ∈ ⟨(x6 − α0)j⟩ WTH(u) = 1 distH(⟨(x6 − α0)j⟩) = 1
ps+1 ≤ j ≤ 2ps−1 u = β−1(x6−α0)p

s

f(x)
⟨(x6 − α0)j⟩ f(x)

f(x) = u(x6 − α0)
j−ps

ps−1∑

i=0

(a0i + a1ix+ a2ix
2 + a3ix

3 + a4ix
4 + a5ix

5)(x6 − α0)
i,



6ps
Fpm [u]

⟨u2⟩

a0i, a1i, a2i, a3i, a4i a5i ∈ Fpm 1 ≤ j − ps ≤ ps − 1 C[l]

(x6−α0)l
Fpm [x]

⟨x6ps−α⟩ f(x)

uC[j − ps] distH(⟨(x6 − α0)j⟩) = distH(C[j − ps])
distH(C[l]) distH(⟨(x6 − α0)j⟩)

(α+ uβ) 6ps R

C = ⟨(x6 − α0)j⟩ 0 ≤ j ≤ 2ps

(α+uβ) 6ps

R Rα,β

Nc(C) = p6m(2ps−j)

distH(C)
j ∈ {0, 1, . . . , ps} d(C) = 1 C

p6m(2ps−j) = p2m(6ps−1+1) = p12mps

2ps − j = 2ps j = 0
j ∈ {ps + 1, ps + 2, . . . , ps + ps−1} distH(C) 2
p6m(2ps−j) = Nc(C) = p2m(6ps−2+1) = p12mps−2m 12mps − 6mi =

12mps − 2m j = 1
3

j ∈ {ps+lps−1+1, ps+lps−1+2, dots, ps+(l+1)ps−1} l ∈ {1, 2, . . . , p−
2} distH(C) = l + 2 p6m(2ps−j) = Nc(C) =
p2m(6ps−(l+2)+1) = p12mps−2ml−2m 12mps− 6mi = 12mps− 2ml− 2m

i = l+1
3

2
3 ≤ j ≤ p−1

3 j ps + ps−1 + 1

j ∈ {2ps− ps−k +(ν− 1)ps−k−1+1, 2ps− ps−k +(ν− 1)ps−k−1+2, . . . , 2ps−
ps−k + νps−k−1} ν ∈ {1, 2, . . . , p − 1} k ∈ {1, 2, . . . , s − 1}

C (ν + 1)pk p6m(2ps−j) = Nc(C) =

p2m(6ps−(ν+1)pk+1) = p12mps−2mνpk−2mpk+2m 12mps − 6mj = 12mps −
2mνpk − 2mpk + 2m j = νpk+pk−1

3
νpk+pk−1

3[
2ps − ps−k + (ν − 1)ps−k−1 + 1, 2ps − ps−k + νps−k−1

]

j = 2ps distH(C) = 0 1 = Nc(C) = p2m(6ps−0+1) =
p2m(6ps+1) 6ps + 1 = 0

Rα,β

α 6ps

R
R[x]

⟨x6ps−α⟩ Rα

Rα

⟨x6 − α0, u⟩
Rα α 6ps R

⟨0⟩ ⟨1⟩
⟨u(x6 − α0)j⟩

0 ≤ j ≤ ps − 1

⟨(x6 − α0)j + u(x6 − α0)th(x)⟩ 1 ≤ j ≤ ps − 1, 0 ≤ t < i h(x)



0 h(x) h(x) =
∑ps−1

i=0 (h0i + h1ix +
h2ix2 + h3ix3 + h4ix4 + h5ix5)(x6 −α0)i, h0i, h1i, h2i, h3i, h4i, h5i ∈ Fpm

h0,0 + h1,0x+ h2,0x2 + h3,0x3 + h4,0x4 + h5,0x5 ̸= 0
⟨(x6 −α0)j +u(x6 −α0)th(x), u(x6 −α0)ω⟩ h(x)

1 ≤ j ≤ ps − 1 0 ≤ t < j ω < T T
u(x6 −α0)T ∈ ⟨(x6 −α0)j + u(x6 −α0)h(x)⟩ T = j

h(x) = 0 T = min{j, ps − j + t}
C α

6ps R C

C = ⟨0⟩ Nc(C) = 1
C = ⟨1⟩ Nc(C) = p12mps

C = ⟨u(x6 − α0)j⟩ j ∈ {0, 1, . . . , ps − 1} Nc(C) = p6m(ps−j)

C = ⟨(x6 − α0)j + u(x6 − α0)th(x)⟩ j ∈ {1, 2, . . . , ps − 1}, t ∈
{0, 1, . . . , j − 1}

Nc(C) =

⎧
⎪⎨

⎪⎩

p12m(ps−j), h(x) = 0,

p12m(ps−j), h(x) ̸= 0 j ∈ {1, 2, . . . , ⌊ps+t
2 ⌋},

p6m(ps−t), h(x) ̸= 0 j ∈ {⌈ps+t
2 ⌉, ⌈ps+t

2 ⌉+ 1, , ps − 1}.

C = ⟨(x6−α0)j +u(x6−α0)th(x), u(x6−α0)ω⟩ j ∈ {1, 2, . . . , ps− 1}
t ∈ {0, 1, . . . , j − 1} ω ≤ T − 1

Nc(C) = p6m(2ps−j−ω) ω <

{
j, h(x) = 0,

min{ps − j + t, j}, h(x) ̸= 0.

α 6ps

R = (r0, r1, . . . , rn−1) Rn

r(x) r(x) = a(x) + ub(x) a(x) =
∑n−1

i=0 aixi, b(x) =
∑n−1

i=0 bixi ∈
Fpm [x] ri = ai + ubi ∈ R a(x) b(x)

= (a0, a1, . . . , an−1) = (b0, b1, . . . , bn−1) Fn
pm ri = 0

ai = bi = 0

WTH(c(x)) ≥ max{WTH(a(x)),WTH(b(x))}.
⟨0⟩ ⟨1⟩ 0 1

C = ⟨u(x6−α0)j⟩ 0 ≤ j ≤ ps−1 C

u C[j] C[j] (x6 − α0)j
Fpm [x]

⟨x6ps−α⟩
distH(C) = distH(C[j]))

C = ⟨u(x6 − α0)j⟩ j ∈
{0, 1, . . . , ps − 1}

distH(C) =

⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

1, j = 0,

2, 1 ≤ j ≤ ps−1,

l + 2, lps−1 + 1 ≤ j ≤ (l + 1)ps−1,

l ∈ {1, 2, . . . , p− 2},
(ν + 1)pk, ps − ps−k + (ν − 1)ps−k−1 + 1 ≤ j ≤ ps − ps−k

+νps−k−1, ν{1, 2, . . . , p− 1}
k ∈ {1, 2, . . . , s− 1}.



6ps
Fpm [u]

⟨u2⟩

(x6 − α0)j
Fpm [x]

⟨x6ps−α⟩
C[j] ⟨(x6 − α0)j⟩Fpm

0 ≤ j ≤ ps

C = ⟨(x6 − α0)j + u(x6 − α0)th(x)⟩
j ∈ {1, 2, . . . , ps − 1} t ∈ {0, 1, . . . , j − 1}

distH(C) =

⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎩

2, 1 ≤ j ≤ ps−1,

l + 2, lps−1 + 1 ≤ j ≤ (l + 1)ps−1,

l ∈ {1, 2, . . . , p− 2},
(ν + 1)pk, ps − ps−k + (ν − 1)ps−k−1 + 1 ≤ j ≤ ps − ps−k

+νps−k−1, ν ∈ {1, 2, . . . , p− 1}
k ∈ {1, 2, . . . , s− 1}.

u(x6 − α0)j ∈ C distH(C) ≤ distH(⟨u(x6 − α0)i⟩) = distH(C[j])
f(x) ∈ C f1(x), f2(x) ∈ Fpm [x]

f(x) =
(
f1(x) + uf2(x)

)(
(x6 − α0)

j + u(x6 − α0)
th(x)

)

= f1(x)(x
6 − α0)

j + ur(x),

r(x) = f2(x)(x6 − α0)j + f1(x)(x6 − α0)th(x)

WTH(f(x)) ≥ max{WTH(f1(x)(x
6 − α0)

j),WTH(r(x))}
≥ max{WTH(f1(x)(x

6 − α0)
j),WTH(f2(x)(x

6 − α0)
j)}

≥ distH(C[j]).

distH(C) = distH(C[j])

p = 5, s = 1 m = 2 F25 := Z5[w]
⟨w2+4w+2⟩ x30 − w =

(x6 − (4w + 1))5 C = ⟨(x6 − (4w + 1))4⟩ w 30
F25 + uF25 c(x) C

c(x) = (x6−(4w+1))4
(
(a0+a1x+a2x

2+a3x
3+a4x

4)+(b0+b1x+b2x
2+b3x

3+b4x
4)u

)
,

ai, bi ∈ Fpm i = 0, 1, 2, 3, 4 C (252)5

C 5 p2m(n−distH(C)+1) =
54(30−5+1) = 5104 Nc(C) = 520 < 5104 = p2m(n−distH(C)+1)

C

C = ⟨(x6−α0)j+u(x6−α0)th(x), u(x6−
α0)ω⟩ j ∈ {1, 2, . . . , ps − 1} t ∈ {0, 1, . . . , j − 1} ω ≤ T − 1

distH(C) =

⎧
⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎩

2, 1 ≤ ω ≤ ps−1,

l + 2, lps−1 + 1 ≤ ω ≤ (l + 1)ps−1, l ∈ 1, 2, . . . , p− 2,

(ν + 1)pk, ps − ps−k + (ν − 1)ps−k−1 + 1 ≤ ω ≤ ps − ps−k

+νps−k−1, ν ∈ {1, 2, , p− 1}
k ∈ {1, 2, , s− 1}.



u(x6 − α0)ω ∈ C distH(C) ≤ distH(⟨u(x6 − α0)ω⟩) = distH(C[ω])
c(x) ∈ C f1(x) + uf2(x), g1(x) + ug2(x) ∈ R[x]

c(x) =
(
f1(x) + uf2(x)

)(
(x6 − α0)

j + u(x6 − α0)
th(x)

)

+
(
g1(x) + ug2(x)

)
u(x6 − α0)

ω

= f3(x)(x
6 − α0)

ω + ur(x),

f3(x) = f1(x)(x6 − α0)j−ω r(x) = f1(x)(x6 − α0)th(x) + f2(x)(x6 − α0)j +
g1(x)(x6 − α0)ω

r(x) = f1(x)(x
6 − α0)

th(x) + f2(x)(x
6 − α0)

j + g1(x)(x
6 − α0)

ω

= f1(x)h(x)(x
6 − α0)

t + r1(x)(x
6 − α0)

ω,

r1(x) = f2(x)(x6 − α0)j−ω + g1(x)

WTH(c(x)) ≥ max{WTH(f3(x)(x
6 − α0)

ω),WTH(r(x))}
≥ max{WTH(f3(x)(x

6 − α0)
ω),WTH(r1(x)(x

6 − α0)
ω)}

≥ distH(C[ω]).

distH(C) ≥ distH(C[ω]) distH(C) = distH(C[ω])

α 6ps

R = Fpm [u]
⟨u2⟩

α 6ps R Rα

C = ⟨0⟩ distH(C) = 0 1 = Nc(C) =
p2m(6ps−0+1) 6ps+1 = 0 C = ⟨1⟩ distH(C) =
1 C Nc(C) = p12mps

= p2m(6ps−1+1) C = ⟨1⟩

C = ⟨u(x6 −α0)j⟩ α 6ps R
j ∈ {0, 1, . . . , ps − 1} j = 0 distH(C) = 1 p6mps

= Nc(C) =
p2m(6ps−1+1) = p12mps

j ∈ {1, 2, . . . , ps−1} distH(C) =
2 C p6m(ps−j) = Nc(C) = p2m(6ps−2+1) j = − 3ps+1

3
j ∈ {lps−1+1, lps−1+2, . . . , (l+1)ps−1} l ∈ {1, 2, . . . , p−2}

distH(C) = l + 1 p6m(ps−j) = Nc(C) = p2m(6ps−(l+1)+1)

j = − 3ps−l
3 j ∈ {ps − ps−k + (ν − 1)ps−k−1 + 1, ps −

ps−k + (ν − 1)ps−k−1 + 2, . . . , ps − ps−k + νps−k−1} ν ∈ {1, 2, . . . , p − 1}
k ∈ {1, 2, . . . , s − 1} distH(C) = (ν + 1)pk C

p6m(ps−j) = Nc(C) = p2m(6ps−(ν+1)pk+1) j = − 3mps−(ν+1)pk+1
3

C = ⟨(x6 − α0)j + u(x6 − α0)th(x)⟩ j ∈ {1, 2, . . . , ps − 1}
t ∈ {0, 1, . . . , j − 1} h(x) = 0 Nc(C) = p12m(ps−j)

C p12m(ps−j) = Nc(C) = p2m(6ps−distH(C)+1)

j = distH(C)−1
6 j ∈ {1, 2, . . . , ps−1} distH(C) = 2 j = 1

3
j ∈ {lps−1 + 1, lps−1 + 2, . . . , (l + 1)ps−1} l ∈ {1, 2, . . . , p − 2}

j = l+1
3 ≤ p−2

3 j ∈ {ps − ps−k + (ν − 1)ps−k−1 +
1, ps − ps−k + (ν − 1)ps−k−1 +2, . . . , ps − ps−k + νps−k−1} ν ∈ {1, 2, . . . , p− 1}



6ps
Fpm [u]

⟨u2⟩

k ∈ {1, 2, . . . , s − 1} j = (ν+1)pk−1
3 ≤ ps−1

3

h(x) ̸= 0 j ∈ {1, 2, . . . , ⌊ps+t
2 ⌋} Nc(C) = p12m(ps−j)

h(x) ̸= 0 j ∈ {⌈ps+t
2 ⌉, ⌈ps+t

2 ⌉ + 1, . . . , ps − 1}
Nc(C) = p6m(ps−t) p6m(ps−t) = Nc(C) = p2m(6ps−distH(C)+1)

t = − 6ps−distH(C)+1
3

C = ⟨(x6−α0)j+u(x6−α0)th(x), u(x6−α0)ω⟩ j ∈ {1, 2, . . . , ps−1}
t ∈ {0, 1, . . . , j − 1} ω ≤ T − 1 Nc(C) = p6m(2ps−j−ω) C

p6m(2ps−j−ω) = Nc(C) = p2m(6ps−distH(C)+1) 3j + 3ω =
distH(C)− 1

3ω = distH(C)− 1− 3j < distH(C)− 1− 3ω.

ω < distH(C)−1
6

Rα

α + uβ R = Fpm [u]
⟨u2⟩

(α + uβ) 6ps R
α 6ps Fpm

(α+ uβ) 6ps R R[x]
⟨x6ps−(α+uβ)⟩ β ̸= 0

β = 0 α+uβ

p

F5m + uF5m

(1+λu)
ps Fpm + uFpm + · · ·+ uk−1Fpm

Z4



2ps Fpm +
uFpm

ps Fpm + uFpm

3ps Fpm + uFpm

nps Fpm + uFpm

α+uβ nps Fpm+uFpm

Fpm + uFpm

2ps Fpm + uFpm


