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The rank distance of A, B € F’*" is defined by d(A, B) = rk(A — B).
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A rank distance code C is a subset of F7’" including at least two elements.
The minimum distance d(C) of C is defined by

d(C) = min{d(A,B): A, B €C,A+# B}.

If d = d(C), we will say that C is an (m, n, q; d)-rank distance code, or
(m, n, q; d)-RD code.
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If d = d(C), we will say that C is an (m, n, q; d)-rank distance code, or

(m, n, q; d)-RD code.
A code C is additive if it is an additive subgroup of Fg™".
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The rank distance of A, B € F’*" is defined by d(A, B) = rk(A — B).
A rank distance code C is a subset of F7’" including at least two elements.
The minimum distance d(C) of C is defined by

d(C) = min{d(A,B): A, B €C,A+# B}.

If d = d(C), we will say that C is an (m, n, q; d)-rank distance code, or
(m, n, q; d)-RD code.

A code C is additive if it is an additive subgroup of Fg™".

A code C is linear if it is a subspace of Fg™".

Singleton-like bound:

|C| < qmax{m,n}(min{m,n}—d—o—l).
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The rank distance of A, B € F’*" is defined by d(A, B) = rk(A — B).
A rank distance code C is a subset of F7’" including at least two elements.
The minimum distance d(C) of C is defined by

d(C) = min{d(A,B): A, B €C,A+# B}.

If d = d(C), we will say that C is an (m, n, q; d)-rank distance code, or
(m, n, q; d)-RD code.

A code C is additive if it is an additive subgroup of Fg™".

A code C is linear if it is a subspace of Fg™".

Singleton-like bound:

|C| < qmax{m,n}(min{m,n}—d—o—l).

When this bound is achieved, C is called an (m, n, g; d)-maximum rank
distance code, or (m, n, g; d)-MRD code.
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The adjoint code of C is defined by CT = {X*: X € C}.
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The adjoint code of C is defined by CT = {X*: X € C}.
Two rank distance codes C,C’ C Fg™" are called equivalent if there exist
P € GL(m,q), Q € GL(n,q),R € F7*" and p € Aut(Fq) s.t.

C'=PC’Q+R={PX’Q+R: X €eC}.
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The adjoint code of C is defined by CT = {X*: X € C}.
Two rank distance codes C,C’ C Fg™" are called equivalent if there exist
P € GL(m,q), Q € GL(n,q),R € F7*" and p € Aut(Fq) s.t.

C'=PC’Q+R={PXPQ+R:X €C}.
When m = n, two codes are said adjointly equivalent if
C'=PC"YQR+R={P(X')Q+R:XeC}

The code C' C IFS,m‘“)X” obtained from C C F7™" by deleting the last u
rows, 1 < u < m—1, is called a punctured code of C. If C is an MRD
code then C’ is MRD as well.
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From now on, suppose m = n and let 0 : x € Fgn — x9 € Fgn, (s,n) = 1.
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A o-linearized polynomial over [F» is a polynomial of the form

/

a(x) = Z aix’

i=0
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i=0

and if a; # 0 the integer / is called the o-degree of «(x).
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From now on, suppose m = n and let 0 : x € Fgn — x9 € Fgn, (s,n) = 1.
A o-linearized polynomial over [F» is a polynomial of the form

/

a(x) = Z aix’

i=0

and if a; # 0 the integer / is called the o-degree of «(x).
The set

n—1
Lo Za;x"l caj € Fgn
i=0
with the usual sum, the scalar multiplication by an element of Fgn, and the

map composition modulo x9" — x is an algebra isomorphic to the algebra
E = End(Fg»,Fy) of the endomorphisms of Fg» seen as F4-vector space.
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Then any rank distance code C can be seen as a subset of £, 4.
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The adjoint polynomial of «(x) is defined by

n—1 ) i
a(x) = Z o N

i=0
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Then any rank distance code C can be seen as a subset of £, 4.
The adjoint polynomial of «(x) is defined by

n—1 ) i
a(x) = Z o N
i=0

The adjoint code of C C L, 4.0 is CT = {&(x) : a € C}.
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Then any rank distance code C can be seen as a subset of £, 4.
The adjoint polynomial of «(x) is defined by

The adjoint code of C C L, 4.0 is CT = {&(x) : a € C}.
C and C’ are equivalent or adjointly equivalent if there exist f, g, h €
Ln.q.0, with f and g permutation polynomials, and p € Aut(Fy) s.t.

C'={foalog+h:aecC}o C={foa’og+h:acC'},

where the automorphism p acts only over the coefficients of a polynomial
a.
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Let V be a v-dimensional [Fgn-vector space, let PG(v—1, ¢") = PG(V,Fgn)
and let U C V be an [Fg-vector space of V.
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Let V be a v-dimensional [Fgn-vector space, let PG(v—1, ¢") = PG(V,Fgn)
and let U C V be an [Fg-vector space of V. The set

Q= {{ur, € PG(v—-1,¢"):uec U\{0}}

is an Fy-linear set of rank v = dimp_ U.
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1 |Q < 2=
q

2.0f Q] = %, then Q is called scattered F-linear set.
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is an Fy-linear set of rank v = dimp_ U.

“_1
R

2.0f Q] = %, then Q is called scattered F-linear set.

3. If u =vand (Q) = PG(v —1,q"), then Q is a subgeometry of
PG(v—1,q").
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Let V be a v-dimensional [Fgn-vector space, let PG(v—1, ¢") = PG(V,Fgn)
and let U C V be an [Fg-vector space of V. The set

Q= {{ur, € PG(v—-1,¢"):uec U\{0}}

is an Fy-linear set of rank v = dimp_ U.

“_1
R

2.0f Q] = %, then Q is called scattered F-linear set.

3. If u =vand (Q) = PG(v —1,q"), then Q is a subgeometry of
PG(v—1,q").

We will consider the (canonical) subgeometry of PG(n — 1, q")

n—1

Y ={(x,x%,...,x7 ):xeFn}=PG(n—1,q).
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Let V be a v-dimensional [Fgn-vector space, let PG(v—1, ¢") = PG(V,Fgn)
and let U C V be an [Fg-vector space of V. The set

Q= {{ur, € PG(v—-1,¢"):uec U\{0}}

is an Fy-linear set of rank v = dimp_ U.

1 |Q < L=,

2.0f Q] = %, then Q is called scattered F-linear set.

3. If u =vand (Q) = PG(v —1,q"), then Q is a subgeometry of
PG(v—1,q").

We will consider the (canonical) subgeometry of PG(n — 1, q")

n—1

Y ={(x,x%,...,x7 ):xeFn}=PG(n—1,q).
A subspace S of PG(n —1,q") is called a subspace of ¥ if

diquns = diqu(S N Z)
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Let £ be a root of an irreducible polynomial of degree n over .
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Let £ be a root of an irreducible polynomial of degree n over F;. Then, for
any x € Fgn one has

X =x0+x1&+ ... +xp_16""1 for some xj € Fy.
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Let £ be a root of an irreducible polynomial of degree n over F;. Then, for
any x € Fgn one has

X =x0+x1&+ ... +xp_16""1 for some xj € Fy.
The map
b (Xl, . ,Xm) S Fgly — (X170, sy X1n=1y- -3 Xm0y - 7X,-,17n_1) S Fgm,
where
Xj=Xjo0+x1§+...+ XJ-,,,,lf”_l for some x;; € Fq,

is the field reduction of qu,, in IFZ”’.
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any x € Fgn one has

X =x0+x1&+ ... +xp_16""1 for some xj € Fy.
The map
b (Xl, . ,Xm) S Fgly — (X170, sy X1n=1y- -3 Xm0y - 7X,-,17n_1) S Fgm,
where
Xj=Xjo0+x1§+...+ XJ-,,,,lf”_l for some x;; € Fq,

is the field reduction of qu,, in IFZ”’.
1. ® maps h-dim. subspaces of Fgi to hn-dim. subspaces of Fg"".
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Let £ be a root of an irreducible polynomial of degree n over F;. Then, for
any x € Fgn one has

X =x0+x1&+ ... +xp_16""1 for some xj € Fy.
The map
b (X1, . ,Xm) S FZL — (X170, sy X1n=1y- -3 Xm0y - 7Xm,n—1) S Fgm,
where
Xj=Xjo0+x1§+...+ XJ-,,,,lf”_l for some x;; € Fq,

is the field reduction of Fg, in Fg'".

1. ® maps h-dim. subspaces of Fgi to hn-dim. subspaces of Fg"".

2. ® induces a map ¢’ : PG(m—1,q") — PG(mn—1, q) sending (h—1)-
dim. proj. subspaces to (hn — 1)-dim. proj. subspaces.
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The Segre variety Sp,—1 -1 of PG(F7*") = PG(mn —1,q), m < n, is
the set of all points (M) € PG(F7*") s.t. tkM = 1.
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The Segre variety Sp,—1 -1 of PG(F7*") = PG(mn —1,q), m < n, is
the set of all points (M) € PG(F7*") s.t. tkM = 1.
Sm—1,n—1 can be seen as the field reduction of the set

m—1

Zmn:{(X,XU,...,XU );XGIFZ,,}%PG(H—]-,C])-
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The Segre variety Sp,—1 -1 of PG(F7*") = PG(mn —1,q), m < n, is
the set of all points (M) € PG(F7*") s.t. tkM = 1.
Sm—1,n—1 can be seen as the field reduction of the set

WA = Ji(x, x 78 ,x""H) ix €Fon} = PG(n—1,q).

Let A be a subset of PG(r—1, q) and denote by Q,(.A) the h-secant variety
of A, i.e. the union of the h-dimensional projective subspaces spanned by
collections of h+ 1 independent points of A.
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A set of points &€ C PG(r — 1,q) is called exterior set with respect to
Qp(A) if any line joining two distinct points of £ is disjoint from Qp(.A).
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The Segre variety Sp,—1 -1 of PG(F7*") = PG(mn —1,q), m < n, is
the set of all points (M) € PG(F7*") s.t. tkM = 1.
Sm—1,n—1 can be seen as the field reduction of the set

WA = Ji(x, x 78 ,x""H) ix €Fon} = PG(n—1,q).

Let A be a subset of PG(r—1, q) and denote by Q,(.A) the h-secant variety
of A, i.e. the union of the h-dimensional projective subspaces spanned by
collections of h+ 1 independent points of A.

A set of points &€ C PG(r — 1,q) is called exterior set with respect to
Qp(A) if any line joining two distinct points of £ is disjoint from Qp(.A).

Theorem (N. Durante, G.G.G., G. Longobardi - 202x)

Let A C PG(r—1,q) such that (A) = PG(r—1,q). Let € CPG(r—1,q)
be an exterior set with respect to Qu(A), 0 < h<r—1. Then
r—h—1 _ 1

q
gl ——m——.
o<
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Given M, N two sets of points of PG(r — 1, q), with M NN = ), we will
denote by K(M, N) the cone with vertex M and base N.
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Given M, N two sets of points of PG(r — 1, q), with M NN = ), we will
denote by K(M, N) the cone with vertex M and base N.

Corollary (N. Durante, G.G.G., G. Longobardi - 202x)

Let A C PG(r —1,q) such that (A) = PG(t —1,q9), 1 <t < r, and let
E CPG(r—1,q) be an exterior set with respect to Qp(A), 0 < h<t—1.
Then & is contained in a cone K = K(S,_+_1,&) with base £ = £ N (A)
and vertex an (r — t — 1)-dimensional subspace S,_;_1 complementary with

(A). Moreover,
’5| - qrfhfl -1
STeo1
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Given M, N two sets of points of PG(r — 1, q), with M NN = ), we will
denote by K(M, N) the cone with vertex M and base N.

Corollary (N. Durante, G.G.G., G. Longobardi - 202x)

Let A C PG(r —1,q) such that (A) = PG(t —1,q9), 1 <t < r, and let
E CPG(r—1,q) be an exterior set with respect to Qp(A), 0 < h<t—1.
Then & is contained in a cone K = K(S,_+_1,&) with base £ = £ N (A)
and vertex an (r — t — 1)-dimensional subspace S,_;_1 complementary with
(A). Moreover,

r—h—1 _ 1

<
o<

When this bound is achieved the set £ will be called maximum exterior
set.
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The image of Qp(Xm,n) € PG(m — 1,9") under the field reduction is the
h-secant variety Qp,(Sm—1,n—1) of the points whose representative matrices
in IFZ’X” have rank at most h+ 1.
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The image of Qp(Xm,n) € PG(m — 1,9") under the field reduction is the
h-secant variety Qp,(Sm—1,n—1) of the points whose representative matrices
in IFZ’X” have rank at most h+ 1.

Let £ C PG(m — 1,q") be an exterior set with respect to Qp(Xpm ) and
denote by &' the image of £ under the field reduction. Then, the set

C={pM: (M)r, €&, peFq}

is an (m, n, q; h+ 2)-RD code closed under Fq-multiplication. In addition,
if £ is maximum then C is MRD.
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Let A and B be two distinct points of PG(d, g"), d > 2, Sa and Sg be the
stars of lines (pencils of lines if d = 2) through A and B, respectively.
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Let A and B be two distinct points of PG(d, g"), d > 2, Sa and Sg be the
stars of lines (pencils of lines if d = 2) through A and B, respectively. Let
® be a o-collineation between S4 and Sg which does not map the line AB
into itself and dim(®~1(AB), AB, ®(AB)) = min{3, d}.
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Let A and B be two distinct points of PG(d, g"), d > 2, Sa and Sg be the
stars of lines (pencils of lines if d = 2) through A and B, respectively. Let
® be a o-collineation between S4 and Sg which does not map the line AB
into itself and dim(®~1(AB), AB, ®(AB)) = min{3,d}. The set

X={nd):LeSa)

is called CZ-set.
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Let A and B be two distinct points of PG(d, g"), d > 2, Sa and Sg be the
stars of lines (pencils of lines if d = 2) through A and B, respectively. Let
® be a o-collineation between S4 and Sg which does not map the line AB
into itself and dim(®~1(AB), AB, ®(AB)) = min{3,d}. The set

X={nd):LeSa)

is called CZ-set.

Theorem (G. Donati, N. Durante - 2018)

Any CZ-set is projectively equivalent to the set

X ={A B}U U X,

acly

e A=(0,...,0,1), B=(1,0,...,0) vertices of X
o X, ={(1,t, e, ..., t"dil*"*"“) : Ngn/q(t) = a} components of X
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Any component &, is a scattered [Fg-linear set of rank n. In particular,
X, =2 PG(n—1,q).
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Any component &, is a scattered [Fg-linear set of rank n. In particular,
X, = PG(n—1,q). Moreover,

AB = {AB}U | J 4

aclFy
where any J, is a scattered [F4-linear set of rank n defined by

Ja={(1,0,...,0,(=1)F ) : Nga o(t) = a}.
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Any component &, is a scattered [Fg-linear set of rank n. In particular,
X, = PG(n—1,q). Moreover,

AB = {AB}U | J 4

acF;
where any J, is a scattered [F4-linear set of rank n defined by
Ja={(1,0,...,0,(=1)F ) : Nga o(t) = a}.
Note that
d

Xl:{(x,xa’,..,xa );XEFZn}gPG(n_]_,q)

and let N = PG(d, q) be a subgeometry of Aj.
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Theorem (G. Donati, N. Durante - 2018)
Forany T CF:, 1€ T, the set

e=(x\Jx|ul %

aeT aeT

is @ maximum exterior set with respect to Qq_»(I).
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Theorem (G. Donati, N. Durante - 2018)
For any T C ]F";,, 1€ T, the set

8:<X\UX3>UUJa

aeT aeT

is @ maximum exterior set with respect to Qq_»(IM)

Corollary (G. Donati, N. Durante - 2018)

To the set £ corresponds a (d + 1, n, q; d)-MRD code C, with ¢ > 2,n >3

and2<d<n-1.

Non-linear MRD codes from cones over exterior sets

Giovanni Giuseppe Grimaldi

13/22




Theorem (G. Donati, N. Durante - 2018)
For any T C ]F";,, 1€ T, the set

8:<X\UX3>UUJa

aeT aeT

is @ maximum exterior set with respect to Qq_»(I).

Corollary (G. Donati, N. Durante - 2018)

To the set £ corresponds a (d + 1, n, q; d)-MRD code C, with ¢ > 2,n >3
and2<d<n-1.

d =2,n=3 = A. Cossidente, G. Marino, F. Pavese (2016)
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Theorem (G. Donati, N. Durante - 2018)
For any T C ]F’:,, 1€ T, the set

8:<X\UX3>UUJa

aeT aeT

is @ maximum exterior set with respect to Qq_»(I).

Corollary (G. Donati, N. Durante - 2018)

To the set £ corresponds a (d + 1, n, q; d)-MRD code C, with ¢ > 2,n >3
and2<d<n-1.

d =2,n=3 = A. Cossidente, G. Marino, F. Pavese (2016)
d=n—1,n>3 = A Siciliano, N. Durante (2018)
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Our construction:

Let ¥ = PG(n — 1,q) be a canonical subgeometry of PG(n — 1, ¢") and
consider a (k—3)-subspace A* disjoint from X and A an (n— k+1)-subspace
of PG(n — 1, g") disjoint from A*.
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Let ' = pa- A(X) be an Fg-linear set of rank n. It is called (n — k + 1)-
embedding of X if any (n — k + 1)-subspace of ¥ is disjoint from A*.

14/22

Non-linear MRD codes from cones over exterior sets Giovanni Giuseppe Grimaldi



Our construction:

Let ¥ = PG(n — 1,q) be a canonical subgeometry of PG(n — 1, ¢") and
consider a (k—3)-subspace A* disjoint from X and A an (n— k+1)-subspace
of PG(n — 1, g") disjoint from A*.

Let I = pa« A(X) = {(A*,P) N\ : P € X} be the projection of X from A*
to A.

Definition (G. Lunardon - 2017)

Let ' = pa- A(X) be an Fg-linear set of rank n. It is called (n — k + 1)-
embedding of ¥ if any (n — k + 1)-subspace of ¥ is disjoint from A*.

Theorem (N. Durante, G.G.G., G. Longobardi - 202x)

Let ¥ = PG(n—1, q) be a canonical subgeometry of PG(n—1,q") and let
N* and N\ be subspaces of PG(n— 1, q") of dimension k —3 and n— k + 1,
respectively, such that A NYX = (0 = A*NA. Let I = pp-a(X) be an
(n — k + 1)-embedding of X. Let £ C A be a (maximum) exterior set with
respect to Q,_k—1("). Then K = K(N*,&) is a (maximum) exterior set
with respect to Q,_x_1(X).
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In PG(n—1,q"), let
AN Xo=Xi= ... = Xp_tp1 =0

A Xn_k+2 = Xn_k+3 = ... = anl =0

be disjoint subspaces of dimension k — 3 and n — k + 1, respectively.
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In PG(n—1,q"), let
AN Xo=Xi= ... = Xp_tp1 =0

A Xn—k—|—2 :Xn—k+3 =...=Xp-1=0

be disjoint subspaces of dimension k — 3 and n — k + 1, respectively.
Consider the linear set of rank n

0_n—k+1

M=ppa(X) ={(a,a?,...,a ;0,...,0) i € Fpn .
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In PG(n—1,q"), let
AN Xo=Xi= ... = Xp_tp1 =0

A Xn—k—|—2 = Xn—k+3 =...=Xp-1=0
be disjoint subspaces of dimension k — 3 and n — k + 1, respectively.
Consider the linear set of rank n

0_n—k+1

M=ppa(X) ={(a,a?,...,a ;0,...,0) i € Fpn .

Then I is an (n — k + 1)-embedding of X.
Let X = Uaer X3 U{A, B} be a CZ-set of A where

X,={(1,t,¢, ..., tgnfk+...+a+170, aun 0)a Nqn/q(t) = a}.

Giovanni Giuseppe Grimaldi 15/22
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Forany T C ]F:‘,, 1€ T, the set

e=(x\Jx)ul %

acT acT

where

4, =2<(1,0,...,0,(=1)"k¢,0,...,0) : Nou,o(t) = a
a ( : (-1) ) i Ngn/q(t)
e

is a maximum exterior set with respect to Q,_x_1(I).
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Forany T C ]F:‘,, 1€ T, the set

5:<X\UXQ)UUJQ

acT acT
where

4, =2<(1,0,...,0,(=1)"k¢,0,...,0) : Nou,o(t) = a
a ( : (-1) ) i Ngn/q(t)
e

is a maximum exterior set with respect to Q,_x_1(I).

Corollary (N. Durante, G.G.G., G. Longobardi - 202x)

Forany T CF:, 1€ T, the set K = IC(N*, &) is a maximum exterior set
with respect to Q,_x_1(X). Then the set

Co‘,T = {pM : <M>Fq € sz S Fq}

isan (n,n,q;d =n— k+1)-MRD code.
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Known non-linear MRD codes:

e A. Cossidente, G. Marino, F. Pavese (2016)
e S. Siciliano, N. Durante (2018)
e G. Donati, N. Durante (2018): it is the punctured code

C +C Fg"fkﬁ)x" obtained from C, 7 by deleting the last (k — 2)
rows.

e K. Otal, F. Ozbudak (2018)
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The code C,, 1 in terms of o-linearized polynomials is given by the union of
the sets

{Z)\O& 5" 1X + Z BI A70576iEFq"vN'q"/q(é.)elﬁ‘z\T}

i=d+1

n—1

{)\ax + (—1)d+1)\a”77x”d + Z ﬁ;x"i A, Bi € Fgn,Ngn/q(n) € T}

i=d+1

n—1 n—1
{ax”d + ) Bix7 ia,Bi € Fq"} U {O‘X + > Bix” ia,Bi€ Fq"}

i=d+1 i=d+1
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The code C,, 1 in terms of o-linearized polynomials is given by the union of
the sets

{Z)\a 5" 1X + Z BI A70576iEIFq"vN'q"/q(f)elﬁ‘z\T}

i=d+1

n—1

{)\ax + (—1)d+1)\a”77x”d + Z ﬁ;x"i A, Bi € Fgn,Ngn/q(n) € T}

i=d+1

n—1 n—1
{ax”d + ) Bix7 ia,Bi € Fq"} U {O‘X + > Bix” ia,Bi€ Fq"}

i=d+1 i=d+1

Note that the code C, T is closed under [Fgn-multiplication.
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Let 1 < k < n, the set
k—1 ‘
Qkﬂ = Za;xg OIS Fqn
i=0

is a linear (n, n, g; n—k+1)-MRD code called generalized Gabidulin code.
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Let 1 < k < n, the set
k—1 ‘
Qkﬂ = Za;xg OIS Fqn
i=0

is a linear (n, n, g; n—k+1)-MRD code called generalized Gabidulin code.
Note that the sets

n—1
U="_ax" + Z Bix° :a,pie Fgn p = {fox"d f e gk_lp}
i=d+1

n—1
V=<_ax+ Z B;XUI co,Bi EFgn p = {fox"d+1 :f e gk_l,a}
i=d+1

contained in C, 7 are equivalent to Gy_1 5.
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K. Otal and F. Ozbudak (2018) constructed non-linear MRD codes for all
n,d:
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K. Otal and F. Ozbudak (2018) constructed non-linear MRD codes for all
ndilet /| CFgand1<k<n-1

k-1
C,(,,lﬁ,o,/ = {Z aix? i a; € Fgn, Ngn/q(ao) € l}
i=0

k
Cr(fllo,l = {Z aiXUI OIS ]FCI’UNq”/q(ak) Q (—1)k(”+1)/}

i=1
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K. Otal and F. Ozbudak (2018) constructed non-linear MRD codes for all
ndilet /| CFgand1<k<n-1

k—1
(1/1 ol = {ZO"'XUI s aj € Fgn, Ngnjg(ao) € /}
i=0

r(12[20'/ {Za x7 TS ]Fqn,Nqn/q(ak) ¢ (_l)k(n+1)/}

then Cp k01 = C,(IZU, U C,(12Z 5l 1S an (n,n,q;n— k +1)-MRD code.
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K. Otal and F. Ozbudak (2018) constructed non-linear MRD codes for all
ndilet /| CFgand1<k<n-1

k—1
(1/1 ol = {ZO"'XUI s aj € Fgn, Ngnjg(ao) € l}
i=0

r(12[20'/ {Za x7 TS ]Fqn,Nqn/q(ak) ¢ (_l)k(n+1)/}

then Cp k01 = C,(IZU, U C,SZZ 5l 1S an (n,n,q;n— k +1)-MRD code.

Corollary (K. Otal, F. Ozbudak - 2018)
1. Ifg=2orl € {0,{0},F;,Fy}, then Cy o, is equivalent to a
generalized Gabidulin code.

2. Ifg>2and | & {0,{0},F;,Fq}, then Cp ks, is not an affine code
(i.e., not a translated version of an additively closed code)
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Theorem (N. Durante, G.G.G., G. Longobardi - 202x)

Ifg=2o0r T =T, and | € {{0},F,, [, 0}, then the codes of type Cp k0.1
and C, 1 are both equivalent to a Gy .
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Theorem (N. Durante, G.G.G., G. Longobardi - 202x)

Ifg=2o0r T =T, and | € {{0},F,, [, 0}, then the codes of type Cp k0.1
and C, 1 are both equivalent to a Gy .

The non-linear (n, n, q; n — k +1)-MRD code C, x »,; contains the set

k—1
W= {Z’Y:’XU’ i € Fqn} ={fox?:f€Gk105}-
i=1
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Theorem (N. Durante, G.G.G., G. Longobardi - 202x)

Ifg=2o0r T =T, and | € {{0},F,, [, 0}, then the codes of type Cp k0.1
and C, 1 are both equivalent to a Gy .

The non-linear (n, n, q; n — k +1)-MRD code C, x »,; contains the set

k—1
W= {Z%XU' i € Fqn} ={fox?:f€Gk105}-
i=1

Theorem (N. Durante, G.G.G., G. Longobardi - 202x)

Let | ¢ {{0},Fq, Iy, 0}, the code Cp k0,1 contains a unique subspace equiv-
alent to Gyx_1,5-
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Theorem (N. Durante, G.G.G., G. Longobardi - 202x)

Ifg=2o0r T =T, and | € {{0},F,, [, 0}, then the codes of type Cp k0.1
and C, 1 are both equivalent to a Gy .

The non-linear (n, n, q; n — k +1)-MRD code C, x »,; contains the set
k—1 _
W = {ny;x"' 1Y € Fqn} ={fox?:f€Gk105}-
i=1

Theorem (N. Durante, G.G.G., G. Longobardi - 202x)

Let | ¢ {{0},Fq, Iy, 0}, the code Cp k0,1 contains a unique subspace equiv-
alent to Gyx_1,5-

Theorem (N. Durante, G.G.G., G. Longobardi - 202x)

Let | ¢ {{0},Fq,F;, 0}, 1 € T CF; and o, 7 € Aut(Fgn). Then the codes
of type Cn k.1 and C, 1 are neither equivalent nor adjointly equivalent.
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Thanks for your attention! |

Giovanni Giuseppe Grimaldi 22 /22



