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1. Introduction. Throughout this paper F, stands for a finite field with ¢
elements [1] (¢ - power of a prime number), and F,' for a n-dimensional linear

space over Fq:Fq”E{az(al,az,...,an)aieFq,i:1,2,...,n}. If L is a linear

subspace in F;' and ae F,, then the set a+L={a+x|xe L} is a coset (or
translate) of the subspace L and dim(a+L) coincides with dimL. An

equivalent definition: a subset H c F,' is a coset if whenever h,,h,,...h, are in
H,so is any affine combination of them, i.e., ZZI hjxli € H forany 4,4,,...4,

in F, such that ) " 4 =1. It can be readily verified that any m-dimensional

cosetin F,' can be represented as a set of solutions of a certain system of linear
equations over F, of rank n—m and vice versa.
Defination 1. Let M be a subset in F! and H,H,,...H, c M be cosets

of linear subspaces in F'. If M =" H, then we say that {H,.H,....H,} isa

linearized covering of M of complexity (or length) m . The linearized covering
of M with minimal length is the shortest linearized covering of M .

The problem of the shortest (minimal) linearized covering of the set of
solutions of a polynomial equation over a finite field was first investigated in [2,
3] for a simple field F,, and the theory of linearized disjunctive normal forms

was introduced. Some metric characteristics of the linearized coverings of
subsets of a finite field were investigated in [4, 5]. The problem of a linearized
covering of symmetric subsets of a finite field was solved in [6], and for the sets
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of solutions of quadratic and some higher-degree equations over a finite field
was solved in [7-12].
Main theorem. For given be F, and n>1 consider an equation

XXy Xy + X, Xy Xy o X, XX, X Xy X+ Xy XX+t Xy, XX, =D 1)
over F,. The set of solutions of (1) we denote by M . It is clear that M c F;” .
We rewrite equation (1) in the following form:
(3 +x, ) (3 + x5 ) 2y + (0, 42, ) (065 + x5 ) X+ (x50 + 3 ) (x5, +3,) x5, =0 (2)
If n=0(mod2) or ¢ =0(mod2) then

n-1 n-1

X3y T X = Z(_I)H (x3i—2 + x3i+1) and x,, , +x, = Z(_I)H (x3i—l +x3i+2)

i=1 i=1
and equation (2) can be rewritten in the form

(xl +x4)(x2 +x5)x3 +(x4 +x7)(x5 +x8)x6 +"'+(‘x3n75 +x3n72)(‘x3n74 +x3n71)x +

3(n-1)
n—1 . n—1 i

J{Z(—l)x 1 (x3i—2 + X35 ):H:Z(_l) 1 (x3i—1 + X340 ):|x3n =b. 3)
i=1 i=1

For any vector a=(e.,.....a,, )€ F,", when n=1(mod2) and g=1(mod2),

we construct a new vector

n

a= ((al +0’4)(a2 +a5)’(a4 +a7)(a5 +a8)""’(a3u—2 +al)(a3u—l +a, ))e Fq ’
and when n=0(mod2) or ¢=0(mod2), we construct a vector
a= ((0’1 +a4)(0:2 +a; ),(% +a; )(0!5 +a )""’(a3u—5 +a,., )(a3n—4 +a;, ))e Fqn_l .
Further everywhere z(y) denotes the number of zero coordinates of the vector
Y=(NYoee s, )€ F,". Moreover, for any se {0,1,...,n} we have the set
M :{a:(al,az,...,a3n)e M|z(07) = s} .

It should be noted that for n=0(mod2) or ¢g=0(mod2) the set M, does not
exist. Itis clear that M M, =8 < s#¢ and

M=JMm, .

We denote by E, (n,s) the minimal complexity of the linearized covering
of the set M, and by E, (n) we denote the complexity of the shortest covering
of M by cosets that are entirely contained in one of the sets M ,s=0.1,...,n.
Our goal is to evaluate the values of £, (n,5) and E, (n).

Theorem 1. When n=1(mod2) and q=1(mod2) then

Eq(n,s)S{

C(qg=1)"" 2" if s<n
2", ifszn’
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c (q—l)z(ns)[Z—éj ,if s<nand b#0

1 B 2(n-s) 1 ’ .
Eq(n,s)z —-C (q—l) [2——] ,if s<nand b=0,
q q
1Y ,
[2——] , if s=nandb=0
q

b s [(g=1)+2] =2%if b0

[(a-1)'+2],  irb=0
2 B
el ] oo

Theorem 2. When n=0(mod2) or g =0(mod2)then

(q=1)""if s=0
Cra(2=2)(a=)"" g +o(d ). if0<s<n-

q

Eq(n,s)S s )
(g-1) (2S—2), if s=n—landb+#0
(4" -2q+3)(2'-2)+2, if s=n—landb=0
5 2(n-s-1) 1Y .
. (g-1) [2——J ; if 0<s<n—landb=0
q
| 2(n-s-1) 1Y .
—C(q-1) 2——1, if0<s<n—landb+#0
q q
Eq(n,s)z

{1_1] [[2_1] _2(1_lj +¢1, if s=n—landb+#0
q q q q

1[3_3_;_%}[2—1] +2[1—1J —[1—lj‘ [—lj , ifs=n—landb=0
q q 4 q q q q

£, (n) (=) vo( ),

(q_l)z(n—l) +0(q2(n71)), if b0

—(q—l)z("_l) +0(q2("_1)_1), if b:O'
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V. P. Gabrielyan

Linearized Coverings for Sets of Special Solutions of
of One Cubic Equation over a Finite Field

The complexity of linearized covering is estimated for the set of special solutions
of one cubic equation over an arbitrary finite field.

9. M. Gupphbjub
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B. I1. I'abpuensin

JluHeapu3oBaHHbIE MOKPBITUS /151 MHOKECTB CHEUAJIBHBIX pPelIeHuni
OJHOI0 KyOM4ecKOro ypaBHeHHMsl Ha/l KOHEYHbIM 110JIeM

O11eHUBAETCS CI0KHOCTD JIMHECApHU30BaHHOI'O IMMOKPBITUA IJI1 MHOXKECTB CII€HUAIIb-
HBIX peH_IeHI/Iﬁ OIHOT'O0 Ky61/1'{ecxoro YpaBHEHU Ha MPOU3BOJIbHBIM KOHCUHBIM I10JIEM.
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