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. INTRODUCTION

Let u be a power gb andgp be a prime. LeE,stand for the u-element finite fields. A
t-dimensional subspace d@i;'with a minimum Hamming distance E is a [m, t, Elar code
C overF,,. If the parameters of a [m, t, E] linear codes$gta bound on linear codes, the code
is optimal; if [m, t, E + 1] satisfy the bound dnédar codes, it is almost optimal. The number
of codewords with Hamming weight j in a D codendicated by the lett®. The D weight
enumerator, which is defined as

The weight distribution of the code D is the sew#e(1B;+........ +B,).The weight
distribution of a code can be used to determinede's capacity for mistake correction and
its likelihood of error detection. Suppose EgE;.....E,)SF,.The tracing function from
E,ontoF,, is represented bf,. The formula is used to definegaary linear code of length
m.

Dp={(Tu(yE,), TUWE,),.....TUWE,)): YeE,}
Fished fining set of this coder.

In the field of coding theory, three weight lineades hold a lot of attention. Strongly
regular graphs and partial geometrics are two ¢tbjecseveral branches of mathematics that
are closely related to three-weight linear codes.

II. PRELIMINARIES
In this research, we obtain two classes of threigiwebinary or ternary linear

codes, which can be generated using novel parasngtehis correspondence, we use the
following notations.

s P prime number,
e S positive integer such that gcdjss 1,
. m positive integer which is no less tan
ot the least integer such tgt= —1 (mod m),
e Ty trace function fromi.onto F,,
* R(y) realpartofy
s Z, primitivego — th root of complex unity,
. y].(M’“) Gauss periods of order M ouvér
© q= %,
e U= 5,
. E _u—1
m

We give a succinct overview of the main charact&sayussian periods and Walsh
transform
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Given that u is a power of a pringe Let F, be a finite field with u elements. Let, be
the tracing function from Jo Fp. and(- be ag -th primitive root of unity. The definition
of F,canonical additive character is

@ : Fu- D"
y (gu(}’)

Given by the orthogonal property of additive chéees
_ (0,if aeF;
Z ¢lay) = {u,ifazO
Let u-1 =M, andF; = (B)Define cyclotomic classes of order M Bf by

Dj(M,u) =B/ (p™,j=01,..... M —1.

The Gauss periods of order M are defined by

.(M'u) =

Y 2 yep ) P (),

Whereg is the canonical additive characters gf For M = 2,3,4, the semi primitive
case, the index 2 case.

The function f(y) should range from, o F. You can specify the Walsh transform
of f(y) with

~ — Tu
£(©) =Xyer, LT, c ek,

Where o components are regarded as integers moglulbhe relationship between
a class of linear code and Boolean functions weebished using the Walsh transform.

1. TheFirst Construction: Let t be the least positive integer such tpat= —1(mod m).
With gcd@,s) = 1,let f(y) = T,(y)be linear code function from ,Fto Fp.For

u=qS=p?**™ and E =’%1 Determine the location defining of the set ofidefa class ofp
- ary

Dr = {(Tu(yEl), ......... ,Tu(yEs)):yeFu},
Where the defining set is

F={e]........en} = {yeE;: f(y) = 0},

We start computing (0) to the length ob. Since E|(u-1), we get
~ (b4
fO) = 1486 ¢

yeH(gE,u) 650

= 1+Ey(()E'U)
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We get wherey(EE'“) is an ordered E Gauss period. The method to fiad/alues
of yéE'“) for a particular special number n is providedhe sections that follow.

* Lemma: Letgp,u,E,t beyéE'”) are listed for several cases in table 1

Proof
The trace function from JtoF,and from I to F, are denoted by, and Tung
respectively, and we

than have

T,(y) = Tq(Tu\q(y)) fory e E,

yo - ZyeDéE‘u) (5{)

sTa(y)
q-—1
DO m ,q)

We only provide the proof in the following for thiee of following for the value of
P =2,n=3.1In
other situations, we can provide the valueg{gr”)

ye

Let o = 2,t = 3, then z = 1 and g = 4. The smallest polynomial 8a element
isé; over F,
&=x+x+1
This suggests thdi, (¢§3) = —1. S is unusual because gcd(S,2) = 1
) R
Yo

Table 1: Valuesof y{**

o \n U yO(E’u)
213 225 | -1
215 24 | -3
219 265 |5
2 |11 | 210s | -9
314 325 |1
3|5 34s &S + 4825
317 365 | 14628
1+653 +
6S 3
3114 | 3 7¢2s
Casegp =2
For the sections when
§ = 2,Dr is defined as Dp = {(Tu(yEl), ......... ,Tu(yEs)) :yeFu}, and its

weight distribution is given.
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Letyo=Ky eFu:f(y)=0}.

Yo =% Z Z Z (—=1)¥2f O (—1)¥3f O

YV1€Fy y2€F; y3€F;

u u 1
- _ 31 -4 1\ O
2+2+22( 1)
YeRy,
u 1
2 2

2w, (Ew)
21-}-2(1+E)/0 )
=u+-(1+ EyE™y

The length m =m, — 1. Hence, from lemma 1.1.1, we obtain the lengthhef t
linear codeDy in the following.

e Lemma

For g = 2,the length the linear cod®: equals to

1 u-—-1
— (Ew)
m=u > + —2n Yo
In particular, formn = 3,5,9,11 obtained below:

Whenn =3

1 u-1_ (Eu
m =u——+—0( )
2 2n

_ 1 1 1 1
=u—5+z@-DED

1 1
—u—5+g(—u+1)
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_u+2
3
whenn=5
1 u-—1
— (Ew)
m u 2+_2n Yo

_ 1 1 1 3
= u—5+;@-1D(=3)

1 1
—u—5+5(—3u+3)

whenn=9
1 u - 1 (E,u)

mosu—gt

1 1
= u—§+E(u—1)(5)

—y =14t
=u 2+18( S5u+5)

=u—(Z)(5u-5)

4
=u—§(5u—5)
_ 20u+20
_9u—20u+20
B 9 9
_—11u 20

= +—
9 9
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_—11u+20
B 9
whenn=11
1 u—-1
o (Ew)
m u 2+_2n Yo

_ 1 1 1)(—9
= =g+ o (=19

2

1 1
—u—;+z(—9u+9)

1

u— (11+1)(9u_9)

22
— -2 (u—9)
=Uu 11 u

54u 54

1t

_ 11u — 54u N 54
N 11 11

_—43u+54
11 11

_ —43u+54
N 11

u—(z—%)(9u+9)
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Table2: Valuesof m

o n u m
2 3 22S u+23
2 5 o4s | —4u+9
5
2 9 26s | =11u+209
2 11 210s| =43u+5411
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Case p =3

Consider the cage = 3 and determine the weight distribution of this segncode.

Lety, = |[{yeF,: T,(y") = 0}].

1 T, (yE T, (yE
Yo = 52 z z e (y1>(3y3 oD

YV1€Fy V2€F3 y3€F3

u u 1 Tu(yE) 1 _Tu(yE)
—§+§+§Z S +§Z s

VEF, yeF,

3 3 3f 3f
2u 1 1 1 1
(Euw) (Eu)
=—4+—+—4—-E —E
3 t3T3t3 0 "3

_ 2u+2
T3

2E E,
+ 2R )

Where the symbol denotes the complex conjugatarandymbolR(y) represents the
real part of y. The length nmm, — 1. By Lemma 1.1.5 we have the following result.

e Lemma
Forgp = 3, the length of the ternary linear coblg equals to

u—1 2(u-DREE™)
+
3 3n

In particular, when n = 4,5,7,14 are derived asesamin section (1.1.3)

2. The Second Construction: Let t be the least positive integer such that =
—1(mod t). For u =¢° = ¢** andE = ’%1 withgcd@,s) = 1, let f (y) =T, (xf) be a
function fromF, to f,,. Define a class ofp — ary linear code by

Dy = {(Tu(yEl), ......... ,Tu(ygs)) :yeFu},
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In which the defining set is
F={E) ........Ex} = {yeE, :T,(yF) = 1},
Casegp =2
The binary linear codB, has a length of

m = I{yEFu:Tu(yE) = 1}

_ %Z Z Z (= 1)72(TrD-1) (—1)3(r(r")-1)

YV1€F, V2€F,; y3€F;

u u 1 E
= - - 1\
2+2 ZZ( 1
Yefu

2u 12

= —5/(0)
1 1p, B
g—-—sEy,

1 u-1_(Eu)
=u—-——Y,
2 2n

Especially when n = 3,5,9,11 are derived below

Wheren =3
1 u— 1 (E)

mo=su-z=

1 1
=u-—s-zu-DD

1 1

=u—5—g(—u+1)

=u—%—%(u—1)
3—-1

=u-1(~~)w-1

=u—§(u—1)

u 1
=u—-+=
3 3
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Wheren =5
1

m =u———u_1 (E.)

2 “on Do

1 1
=u—-——u—-1)(=3)
= L 1( 3u + 3)
“UTI T

1 1

=u—§—ﬁ(3u—3)

=u—%(%)(3u—3)
=u—§(3u—3)

_ 6u+6
“UTTE TS

_5u—6u 6

5 +5

Where n =9

1 u-1
m =u——-+—— (Ex)

2 T Ton Yo

1 1 (5
=u—5-75®- DG

— -4yt
=u 2+18( 5u +5)
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=u—(X)(5u-5)

= 5(5 5
=u—5Gu- )

_9u—25u+25
9 9

_~l6u 25

9 9

_ —16u+25

9
Wheren =11

m =u_1_u__1 (E’u)
2" T2n Vo

1 1
=u—5 - u=-1(9)

1 1
—u—z+z(—9u+9)

SR

= u — (52)(9u-9)
=u-— %(9u -9)

45u 45

11 T11

_ 11u — 45u N 45
N 11 11

_—34u+45
11 11

_ —34u+45
m=T
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Table 3: valuesof mof Dg for o = 2

%) n |u m
2 3 | 22s 2u+13
2 S | 4s | —u+6
5
2 9 | o6s |=1l6u+2859
2 1 |-10s| =34u+4511
1

[11.CONCLUSION

It is possible to build secret sharing system&igiginy linear code overgF. We
would like to have linear codes D such the we calithin secret sharing schemes with
intriguing access structures.

Winin > -1
Wmax p

Where W,,;, andW,,,, stands for the linear codes minimum and maximunzem
weights, respectively. The codes that have beemgdth might be useful in fields like
cryptography and data storage. Overall, our finglifllyistrate the possibility for additional
search in this field and emphasize the significaarue adaptability of linear codes in coding
theory.
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