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Abstract

The applications of linear codes in data storage, communication, cryptography and

combinatorial mathematics have been of great importance over the years, among which

minimal linear codes can be used to construct secret sharing schemes with good ac-

cess structure. In this paper, we construct a new class of binary linear codes using

vectorial Boolean functions, and study the length, dimension and weight distribution
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of linear codes using the cryptographic properties of Boolean functions. The results

show that the constructed linear codes have larger minimum distance and are wide

minimal codes. At the same time, this article extends some existing results to general

situations.

Keywords

Linear Code, Minimal Code, Vectorial Boolean Function, Weight Distribution

Copyright c© 2023 by author(s) and Hans Publishers Inc.

This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. Úó

?ènØ�±�^5)û�èÆ¥�,
(J¯K. �
÷vó§Eâ¥�¢SI�, ?èn

ØgMá±5Ò¼�
¯�/uÐ. 3?ènØ¥, �5è´�aäk`û5��Bu¢y�è.

ÏÙäkûÐ��ê5�, 3éõ|ÜÑkX�~­��A^. �5èØ�U
�^uêiÏ&

XÚÚ�;XÚ, ¿�3�����Y [1, 2]!@yè [3]!'é�Y [4] ��¡�kX2�A^, Ï

dÉ��þÆö�'5¿¤��èÆïÄ�9:�K. d	, äk,
AÏ5���5è���Ñ

´?ènØïÄ�­:. ~X, 4��5èÒ´�aAÏ��5è, 3ùa�5è¥, ¤k��"

èiÑ´4�èi. ù�5�¦�4��5è��^u�EÈè�{ [5] Úõ^rÏ&�Y. 3?

ènØÚ�èÆ¥, �E#�PkAÏëê�4��5è´��k��ïÄ�K. 34��5è

�ïÄ¥<���, ?Û���5èe wmin/wmax > 1/2, KÙ�4�è [5], Ù¥ wmax Ú wmin ©

O��5è���­þÚ��­þ. 8c®kØ��5èÄuù�^��y²´4��5è, ë

� [2,6–10]. ,
, �k�êAa÷v wmin/wmax ≤ 1/2 �4����5è�JÑ [11,12], ±9÷v

wmin/wmax ≤ (q − 1)/q �ÛA�4��5è�JÑ [13, 14], Ù¥ q �Û�ê��. 3Ï~�¹e,

�E�a÷v^� wmin/wmax < 1/2 �4����5è´��(J¯K.

L��n�cp, d (�þ)Ù�¼ê�O���5è��´­��ïÄ�K, ¿�®²¼�


NõäkûÐëê����5è, �©z [6, 15]�. ��5`, d (�þ)Ù�¼ê�E����5

èkü«(�. 1�«�E [6] Äu�
p��5ÝÙ�¼ê (X Bent ¼êÚ� Bent ¼ê)�|

 . 1�«�E [16, 17] Äup��5Ý��þÙ�¼ê, ~X����5 (PN)¼êÚA� Bent

(AB)¼ê.

Éþã©Ù�éu, �©�3Äud�þÙ�¼ê�E�5è���(�5�E�a#�4�

���5è, �ùaè÷v wmin/wmax ≤ 1/2. Äk, 0�k'u�þÙ�¼êÚ4��5è�Vg

¿�ïÄ
 Plateaued ¼ê��èÆ5�. Ùg, �ÑÄu�þÙ�¼ê�E���5è�ü«�

��ª9§��m�'X, ¿ò©z [18]¥�Ü©SNí2������/, y²
�ëê�AÏ
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��, �±�EÑ��ål���4�è, �ùaè÷v wmin/wmax ≤ 1/2.

�©1 2 !0��þÙ�¼ê, Walsh-HadamardC�, �5è�ëê±94��5è�k'

ý��£; 1 3 !ØãÄu�þÙ�¼ê�E���5è�ü«���ªÚ§��m�'X, ¿ä

N�Ñ4��5è��EÚy²; 1 4 !K´é�©ó��o(.

2. Ä:�£

�!0�'u�þÙ�¼ê, Walsh-HadamardC�, �5è�ëê±94��5è��
Ä

�VgÚ®k(Ø.

2.1. �þÙ�¼êÚWalsh-HadamardC�

�½ü��ê nÚ m, l�þ�m Fn2 � Fm2 �N�¡� (n,m)-¼ê. �ØrN nÚ m�ä

N��, Ï~¡���þ�¼ê, �¡��þÙ�¼ê. AO/, � m = 1�, =N� f : Fn2 → F2,

¡� n�Ù�¼ê. �½�� (n,m)-¼ê F ,Òk m� n�Ù�¼ê f1, f2, · · · , fm, ¦�é?¿

x = (x1, x2, · · · , xn) ∈ Fn2 , þk F (x) = (f1(x), f2(x), · · · , fm(x)). ù� f1, f2, · · · , fm ¡� F �©

þ¼ê, AO/, fi¡� F �1 i�©þ¼ê, Ù¥ 1 ≤ i ≤ m. w,, Ù�¼ê a · F ¡� F �©þ

¼ê, Ù¥ a ∈ Fm∗2 . XJ^k�� F2m ���5L«�þ�m Fm∗2 �z���, @o F �©þ¼

ê fα�±L«� trm1 (αF ), Ù¥ α ∈ F∗2m , trm1 (x) =
∑m−1

i=0 x2
i

´l F2m � F2 �,¼ê.

e¡�Ñ�þÙ�¼ê�Walsh-HadamardC�.

� F ´�� (n,m)-¼ê, F 3: (u,v) ∈ Fn2 × Fm2 ?�Walsh-HadamardC�½Â�

WF (u,v) =
∑
x∈Fn2

(−1)u·F (x)+v·x.

dþª��, �þÙ�¼ê3 (u,v) ∈ Fn2 × Fm2 ?�Walsh-HadamardC�Ò´Ù�¼ê u · F (x)

3 v ?�Walsh-Hadamard C�, =WF (u,v) = Wu·F (x)(v).

��Bå�, �©¥¦^ f̂(x)L«Ù�¼ê f 3: x ∈ Fn2 ?� Walsh-Hadamard C�, Bn
L«¤k n �Ù�¼ê�8Ü. � f ∈ Bn, f �| ½Â� supp(f) = {x ∈ Fn2 : f(x) = 1}.XeÚ
n�Ñ
Ù�¼ê� Walsh-Hadamard C��Ù| �m�'X.

Ún 1. [19] ÎÒXþ¤«. e^ ‖ supp(f)‖ L«8Ü supp(f) ¥¤¹����ê, K f 3

: a ∈ Fn2 ?� Walsh C�÷v

f̂(a) =

 2n − 2‖ supp(f)‖, a = 0,

−2
∑

x∈supp(f)
(−1)a·x, Ù¦.

,	, �âWalsh-HadamardC��½Â, �Ù�¼ê f ∈ Bn,´�∑
µ∈Fn2

f̂2(µ) = 22n, (1)
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ùB´ Parseval úª, w, maxµ∈Fn2 |f̂ (µ) | ≥ 2n/2, ��=� n �óê¿�éu?¿� µ ∈ Fn2 ,

|f̂ (µ) | = 2n/2 �, þãØ�ª��Ò. d�, ¡ f � Bent¼ê.

½Â 1. � nÚ r�üÛó5�Ó���ê, ÷v 0 ≤ r ≤ n. XJé?¿� µ ∈ Fn2 , Ù�¼ê

f ∈ Fn2 �Walsh-HadamardC�÷v f̂(µ) ∈ {0,±2(n+r)/2}, @o¡Ù�¼ê f � r-Plateaued¼

ê.

w,, 0-Plateaued ¼êéA�Ù�¼ê� Bent¼ê, 1-Plateaued¼êéA�Ù�¼ê� AB

¼ê, n-Plateaued¼êéA�Ù�¼ê���¼ê.

2.2. �5è�ëêÚ4��5è

� n ���ê, Fn2 L«k�� F2 þ� n ��þ�m. Fn2 ��� k �f�m C ¡�è�� n,

�ê� k � [n, k, d] ���5è. Ù¥4�ål d ½Â�

d = min
a6=b∈C

dH(a,b),

þª¥ dH L«�þ a = (a1, a2, · · · , an) ∈ C Ú b = (b1, b2, · · · , bn) ∈ C �m�Ç²å

l, = dH(a,b) = ‖ {1 ≤ i ≤ n : ai 6= bi} ‖. è C ¥�z��þ c ¡�èi, Kéu�½èi

a = (a1, a2, · · · , an) ∈ C, Ç²­þ wt(a)½Â�èi¥�"�I��ê. w,, ?Û���5è�

��Ç²ålÑ�uTè¥�"èi���Ç²­þ.

� Ai L« C ¥Ç²­þ� i �èi��ê, õ�ª 1 + A1z + A2z
2 + · · · + Anz

n ¡�

è C �­þOêì, S� (1, A1, A2, · · · , An) ¡�è C �­þ©Ù. e3 (1, A1, A2, · · · , An) ¥,

Ai 6= 0 (1 ≤ i ≤ n) ��ê� t, K¡è C � t ­è. èi c = (c0, c1, · · · , cn−1) ∈ C �| ½Â�

supp(c) = {0 ≤ i ≤ n− 1 : ci 6= 0} .

Kèi c �Ç²­þ wt(c) ÷v

wt(c) = ‖ supp(c)‖.

eé?¿�þ u,v ∈ Fn2 , Ñk supp(v) ⊆ supp(u), K¡ u CX v, P�: v � u. e�5è C

����"èi c �CX§�Xþ�ê, K¡ c ´��4��þ.

½Â 2. e�5è C ¥?¿èiÑ´4��þ, K¡ C ´4��5è, {¡4�è.

3. 4����5è��E

�!¥, Äk{ü0�Úó¥J��d (�þ)Ù�¼ê�E���5è�ü«���ª, ¿�

Ñüö�m�'X. Ùg, |^�þÙ�¼ê�E�a#�°4����5è, = wmin/wmax < 1/2,

¿(½
Ù�Ý!�ê±9ëê�AÏ���­þ©Ù.

�C, Ding 3 [6]¥JÑ
�«¦^üCþõ�ªL«lÙ�¼ê�| �O�5è��{.

éu�½� f ∈ Bm, ½Â8 D = {x ∈ F2m : f(x) 6= 0} ¡� f �| , ¿�^ nf L« D ���.

- D = {d1, d2, · · · , dnf }, K Ding [6] ½Â
���Ý� nf , �ê�m ����5è CD :

CD = {cα : α ∈ F2m}, (2)
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Ù¥ cα = (trm1 (αd1), tr
m
1 (αd2), · · · , trm1 (αdnf )), trm1 (x) =

∑m−1
i=0 x2

i

´ F2m � F2 �,¼ê.

Ún 2. [15]ÎÒ½ÂXþ. XJéu?¿ α ∈ F∗2m , Ñk 2nf 6= −f̂(α), Kd (2) ª½Â�

CD ´���Ý� nf , �ê�m ����5è, Ù­þ©Ùd±eõ­8�Ñ{{
2nf + f̂(α)

4
: α ∈ F∗2m

}}
∪ {{0}}. (3)

5¿�, ÏLÀ� F2m 3 F2 þ�,|T��Ä, �þ�m Fm2 �k�� F2m Ó�. XJ

(λ1, λ2, . . . , λm) ´ F2m 3 F2 þ��|Ä, @o Fm2 �z��þ x = (x1, x2, . . . , xm) Ñ�±d��

x1λ1 + x2λ2 + . . . + xmλm ∈ F2m L«. k�� Fm2 ��À� F2 þ� m ��þ�m. d	, §�

z���Ñ�±d�Ý� m ����þL«. y3l�þ�m��Ý­#£ãù���(�. �

D = {d1,d2, . . . ,dn} ´ Fm2 þ���f8, K F2 þ�Ý� n ��5è CD ½Â�

CD = {(a · d1,a · d2, . . . ,a · dn) ,a ∈ Fm2 } . (4)

Ù¥, 8Ü D ¡�è CD �½Â8.

1998 c, Ashikhmin Ú Barg [5]�Ñ
���5è¥4��þ�Ä�5�, ¿|^�5è��

�­þwmax Ú��­þwmin �Ñ
�O�5è�4�è�¿©^�,=XJwmin/wmax > 1/2,?

Û���5è C Ñ´4��, Ù¥ wmin = min{wt(c) : 0 6= c ∈ C} � wmax = max{wt(c) : c ∈ C}.
T^�3�©¥¡� Ashikhmin-Barg ^�. ��¡÷v Ashikhmin-Barg ^��4��5è�Ä

4�è, Ù¦�4�è¡�°4�è.

¢Sþ, 'uÄ4�è�ïÄ®²��2� [2, 6–10]. ,
, °4�è=3é��©Ù¥�J

9 [11, 12]. ùüa°4�è´l [16, 17] ¥�Ä�è¥&¢
5�. Äk£��e [11, 12, 16, 17] ¥

�Ä��5è. � f ∈ Bn, f(0) = 0, K

Cf = {(uf(x) + v · x)x∈Fm2 \{0} : u ∈ F2,v ∈ Fm2 }, (5)

Ù¥ f(x) 6= v · x.
Ún 3. [12] d (5) ª½Â����5è�Ý� 2m − 1 , �ê�m+ 1, ­þ©Ùd±eõ­

8Ü�¿�Ñ: {
2m−1 − 1

2
f̂(α) : α ∈ Fm2

}
∪
{

2m−1 : α ∈ Fm∗2

}
∪ {0}. (6)

3�©¥, �
y²d (5) ª½Â����5è Cf ´4��, ¿�÷v wmin/wmax ≤ 1/2, Ú

\XeÚn.

Ún 4. [18] e (2) ª¥½Â��Ý� n �ê� m ��5è CD Ú (5) ª¥½Â��Ý�

2m − 1 �ê�m + 1 ��5è Cf ¦^�Ó�m �Ù�¼ê f , = CD �½Â8�u supp(f), Ù

¥¼ê f ^u�E�5è Cf , K Cf ¥�èi÷v wmin/wmax ≤ 1/2 ��=� CD ¥�èi÷v

±en�^�:

(1) éu?¿� α ∈ Fm2 \{0}, k wt (cα) 6= n,

(2)éu?¿� α 6= β ∈ Fm2 \{0}, k wt (cα) +wt (cβ)−n 6= 2m−2 Ú wt (cα)−wt (cβ) 6= 2m−2,

(3) éu?¿� α ∈ Fm2 \{0}, k
min{2m−1,2m−1−2wt(cα)+n,n}
max{2m−1,2m−1−2wt(cα)+n,n} ≤

1
2
.
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e¡�Ñ�©�Ì�(ØÚy².

½n 1. � F � F2k þ� r-Plateaued¼ê, 0 ≤ r ≤ n, � F (0) = 0. f ´�� 2k+ 1�Ù�¼

ê, Ù| ½Â�

supp(f) = {(1, x, y) : x, y ∈ F2k} \{(1, x, x) : x ∈ F2k}

∪ {(0, x, y) : x, y ∈ F2k} \{(0, x, F (x)) : x ∈ F2k}.

-½Â8 D = supp(f), K CD �è�� 22k+1 − 2k+1, �ê� 2k + 1, èi�Ç²­þde¡õ­

8Ü�Ñ
3⋃
i=1

1⋃
j=−1

{
22k − i2k−1 + j2

k+r−2
2 , 0 ≤ r ≤ n

}
.

Cf �è�� 22k+1 − 1, �ê� 2k + 2, èi�Ç²­þde¡õ­8Ü�Ñ

1⋃
i=−1

1⋃
j=−1

{
22k + i2k + j2

k+r
2 , 0 ≤ r ≤ n

}
.

y² d½Â8�À�±9è�½Â��, �5è CD ��Ý� n = ‖ supp ‖ = 22k+1 − 2k+1, �

ê� 2k + 1.

é?¿� v ∈ Fk2 \ {0}, - U = {x ∈ D : v · x 6= 0}, dÚn 1, CD ¥?Û�"èicv =

(v · x)x∈D �Ç²­þ wt (cv) O�Xe:

wt (cv) = ‖U‖ = n− 1

2

∑
x∈D

∑
y∈F2

(−1)y(v·x)

=
n

2
− 1

2

∑
x∈D

(−1)v·x

=
n

2
− 1

2

∑
x∈supp(f)

(−1)v·x

=
2n+ f̂(v)

4
. (7)

� v 6= 0�, ½Â trk1 � F2k � F2�ýé,¼ê. � v = (v1,v2,v3) ∈ F2 × Fk2 × Fk2 .

f̂(v) = f̂ (v1,v2,v3)

=
∑

(x1,x2,x3)∈F2×Fk2×Fk2

(−1)f(x1,x2,x3)+v1·x1+v2·x2+v3·x3

=
∑

(x1,x2,x3)∈F2×F2k
×F

2k

(−1)f(x1,x2,x3)+v1·x1+trk1 (v2x2)+trk1 (v3x3)

= −2
∑

(x1,x2,x3)∈supp(f)

(−1)v1·x1+trk1 (v2x2)+trk1 (v3x3)

= −2

( ∑
(1,x,y)∈F2×F2k

×F
2k

(−1)v1+trk1 (v2x+v3y) +
∑

(0,x,y)∈F2×F2k
×F

2k

(−1)tr
k
1 (v2x+v3y)

−
∑

(1,x,x)∈F2×F2k
×F

2k

(−1)v1+trk1 (v2+v3)x −
∑

(0,x,F (x))∈F2×F2k
×F

2k

(−1)tr
k
1 (v2x+v3F (x))

)
.
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d (7)ª��, wt (cv)���6uÙ�¼ê f 3: v ∈ Fk2 ?�WalshÌ�.e¡Äu v1, v2, v3

�ØÓ��©a?Ø f 3: v ?�WalshÌ�.

(1) e v1 = 0, v2 ∈ F2k , v3 6= 0,K

� v2 + v3 = 0�, f̂(v) =

 2k+1,
2k+1 − 2

k+r+2
2 ,

2k+1 + 2
k+r+2

2 ;

� v2 + v3 6= 0�, f̂(v) =


0,

−2
k+r+2

2 ,

2
k+r+2

2 .

(2) e v2 6= v3 = 0, = v2 + v3 6= 0, KÃØ v1´Ä�"Ñk f̂(v) = 0.

(3) e v1 = 1, v2 = 0, v3 = 0,= v2 + v3 = 0, K f̂(v) = 0.

(4) e v1 = 1, v2 ∈ F2k , v3 6= 0, K

� v2 + v3 = 0�, f̂(v) =

 −2k+1,
−2k+1 − 2

k+r+2
2 ,

−2k+1 + 2
k+r+2

2 ;

� v2 + v3 6= 0�, f̂(v) =


0,

−2
k+r+2

2 ,

2
k+r+2

2 .

òþã(J�\ (7)ª,

wt(cv) ∈
{

0, 22k − 2k−1, 22k − 2k, 22k − 3 · 2k−1, 22k − 2k−1 − 2
k+r−2

2 , 22k − 2k−1 + 2
k+r−2

2 ,

22k − 2k − 2
k+r−2

2 , 22k − 2k + 2
k+r−2

2 , 22k − 3 · 2k−1 − 2
k+r−2

2 , 22k − 3 · 2k−1 + 2
k+r−2

2

}
.

Ón, òþãWlash Ì��\ (6) ª��è Cf ¥èi�Ç²­þ. �

½n 2. ÎÒXþ¤«, K� r = 1, = F � F2k þ� AB ¼ê�, CD ´�aëê�

[22k+1 − 2k+1, 2k + 1, 22k − 3 · 2k−1 − 2
k−1
2 ]����5è, Ù­þ©ÙXL 1¤«; Cf ´�aëê

� [22k+1 − 1, 2k + 2, 22k − 2k − 2
k+1
2 ]�°4�è, Ù­þ©ÙXL 2¤«.

Table 1. The weight distribution of CD for r = 1

L 1. r = 1 � CD �­þ©Ù

­þ ªê

0 1
22k − 2k−1 2k−1

22k − 2k−1 − 2
k−1
2 2k−2 − 2

k−3
2

22k − 2k−1 + 2
k−1
2 2k−2 + 2

k−3
2

22k − 2k 22k − 1

22k − 2k − 2
k−1
2 2(2k − 2)(2k−2 − 2

k−3
2 )

22k − 2k + 2
k−1
2 2(2k − 2)(2k−2 + 2

k−3
2 )

22k − 3 · 2k−1 2k−1

22k − 3 · 2k−1 − 2
k−1
2 2k−2 − 2

k−3
2

22k − 3 · 2k−1 + 2
k−1
2 2k−2 + 2

k−3
2
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y² Äk(½ r = 1 � CD �­þ©Ù. P Sf = {α ∈ Fk2 : f̂(α) 6= 0}. d (1)ª∑
α∈Fk2

f̂2(α) = 2k+1‖Sf‖ = 22k,

�� ‖Sf‖ = 2k−1, ‖Sf‖ = 2k − 2k−1 = 2k−1, Ù¥ Sf = Fk2\Sf . � S
(+)
f := {α ∈ Fk2 : f̂(α) > 0},

S
(−)
f := {α ∈ Fk2 : f̂(α) < 0}, K�â½Â

‖S(+)
f ‖+ ‖S(−)

f ‖ = ‖Sf‖ = 2k−1. (8)

Table 2. The weight distribution of Cf for r = 1

L 2. r = 1 � Cf �­þ©Ù

­þ ªê

0 1

22k − 2k 2k−1

22k − 2k + 2
k+1
2 2k−2 − 2

k−3
2

22k − 2k − 2
k+1
2 2k−2 + 2

k−3
2

22k 3 · 22k − 2

22k + 2
k+1
2 2(2k − 2)(2k−2 − 2

k−3
2 )

22k − 2
k+1
2 2(2k − 2)(2k−2 + 2

k−3
2 )

22k + 2k 2k−1

22k + 2k + 2
k+1
2 2k−2 − 2

k−3
2

22k + 2k − 2
k+1
2 2k−2 + 2

k−3
2

22k+1 − 2k+1 1

dÙ�¼ê f 3: α ∈ Fk2 ?� Walsh C�½Â��∑
α∈Fk2

f̂(α) =
∑
x∈Fk2

(−1)f(x)
∑
α∈Fk2

(−1)α·x = 2k(−1)f(0) = 2k,

K 2
k+1
2 · ‖S(+)

f ‖+ (−2
k+1
2 ) · ‖S(−)

f ‖+ 0 · ‖Sf‖ = 2k, =

2
k+1
2 (‖S(+)

f ‖ − ‖S
(−)
f ‖) = 2k. (9)

d (8)ªÚ (9)ª)� ‖S(+)
f ‖ = 1

2
(2k−1 + 2

k−1
2 ), ‖S(−)

f ‖ = 1
2
(2k−1 − 2

k−1
2 ).

e¡=(½½n 1�1�«�/, =÷v^� (1)�Ç²­þ�èi�ê. Ù¦�/Ón�y,

Ø2Kã. ±e^ γ(a)L«Ç²­þ� a�èiªê.

(a) � v2 + v3 = 0= v2 = v3 6= 0�,

γ(22k − 2k−1) = ‖Sf‖ = 2k−1,

γ(22k − 2k−1 + 2
k−1
2 ) = ‖S(+)

f ‖ = 2k−2 + 2
k−3
2 ,

γ(22k − 2k−1 − 2
k−1
2 ) = ‖S(−)

f ‖ = 2k−2 − 2
k−3
2 .

(b) � v2 + v3 6= 0�,
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γ(22k − 2k) = (2k − 2)‖Sf‖ = (2k − 2)2k−1,

γ(22k − 2k + 2
k−1
2 ) = (2k − 2)‖S(+)

f ‖ = (2k − 2)(2k−2 + 2
k−3
2 ),

γ(22k − 2k − 2
k−1
2 ) = (2k − 2)‖S(−)

f ‖ = (2k − 2)(2k−2 − 2
k−3
2 ).

5¿�, � v1 = 1, v2 ∈ F2k , v3 6= 0� v2 + v3 6= 0�, ­þéA�èi�ê��/ (b)�Ó.

Ón, � r = 1 �, Cf �­þ©Ù�aq(½. Ù¥, dÚn 1ÚÚn 3��

f̂(0) =2m − 2‖ supp(f)‖ = 22k+1 − 2(22k+1 − 2k+1) = 2k+2 − 22k+1,

wt(cv) = 2m−1 − 1

2
f̂(0) = 22k − 1

2
(2k+2 − 22k+1) = 22k+1 − 2k+1.

è Cf ¥Ù¦èi�Ç²­þ9­þ©Ù� CD aq, ùpØ2�[y².

e¡?Ø CD �4�5, Äkd½n 1 ��, CD �è� n = 22k+1 − 2k+1, �ê m = 2k + 1.

Kéu?¿� u 6= v ∈ F2k+1
2 \{0}, dþãèi�Ç²­þ��,

wt(cv) 6= n,wt(cv)− wt(cu) 6= 2m−2,

wt(cv) + wt(cu)− n 6= 2m−2.

¿�N´�y, éu?¿� v ∈ F2k+1
2 \{0}, k

min
{

22k, 22k − 2wt (cv) + n, n
}

max {22k, 22k − 2wt (cv) + n, n}
<

1

2
.

Ïd, dÚn 4 �±(½�aëê� [22k+1 − 1, 2k + 2, 22k − 2k − 2
k+1
2 ]�°4����5è. �

Ún 5. [20] - D1 ⊆ D2 ´��3 Fm2 ¥�ü�õ­8Ü, � rank (D1) = rank (D2) = m,

Ù¥ rank (Di) L« Di ¥���¤Ý
��, i = 1, 2. e CD1
´4�è, K CD2

�´4�è.

5P 1. ÎÒXþ¤«. -½Â8

D′ = {(1, x, y) : x, y ∈ F2k} \{(1, 0, 0)}

∪ {(0, x, y) : x, y ∈ F2k} \{(0, x, F (x)) : x ∈ F2k},

� r = 1 = F � F2k þ� AB¼ê, F (0) = 0 �.Kw,k D′ ⊆ D ,Ù¥ D�½n 1¥�½Â8.

dÚn 5, CD′ ��4����5è, ù�©z [18]�(Ø��, �y{k¤ØÓ.

4. o(

�©ÄkÏLé�þÙ�¼ê�O�5è�ü«���E�m�'X?1©Û, ÏLÀ�Ü·

�½Â8, �E
�a#�4����5è. ¿|^�þÙ�¼ê��èÆ5�(½
è��Ý, �

êÚÇ²­þ. ,�, �ëê�AÏ��, (½
è�­þ©Ù. AO/, �©¤�E�4�èþ�

°4�è, =Ø÷v Ashikhmin-Barg ^�. ��, �©í2
©z [18] �Ü©(J. (JL², ù


�5è�±^5�EäkûÐ�¯(�������Y.
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