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(A,B) e F7*" x F7*", §(A, B) = rk(A — B) rank distance
C C Fg" with |C| > 2 rank distance code
d(C) = min{d(A,B) : A,B € C, A # B} minimum distance of C
d =46(C), C (m,n, q; d)-rank distance code (RD code)

C closed under F -multiplication if
AcC,aclF;=aAcC

C linear if it is an Fq-subspace of Fg™*”
Singleton-like bound: |C| < gm>{m.n}(min{m,n}—d+1)

C (m, n, g; d)-maximum rank distance code (MRD code)
if equality holds
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Ct = {X': X € C} adjoint code of C

C1,Co C F7*" equivalent if 3P € GL(m, q), Q@ € GL(n, q), R € F7*" and
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Co=PCIQ+R={PX'Q+R:XeCi}

or, if m = n, adjointly equivalent if 3P, Q € GL(n,q),R € Fg*" and
p € Aut(Fy) s.t.

Co=P(C))PQR+R={P(X")Q+R:X €}

1<u<m-1
C' C Fgm_”)xn obtained from C C Fg’x” by deleting the last u rows,
punctured code of C

C MRD code then ¢’ MRD code
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m=n

0:x EFgn s x9 € Fn, ged(s,n) =1

Lnq.o {Zax a,—qun}

o-linearized polynomials over [Fn

qu,o T £n,q,a/(qun — x) = Endp, (Fgr)

n—1 n—1
o= Za,-x"l € Lngoraly)= Za,-y"' € Endp,(Fgn)
i=0 i=0

C C Lngo = Endp, (Fgr) = F2*"

4(C) = min{dimg, Im(a — B)(y) : o, B € C, # B}
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n—1 ] ]
~ n—i n—i
o= E af  x°

i=0

adjoint polynomial of «
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adjoint polynomial of «

Ct = {a(x) : a € C} adjoint code of C C L 4.5

Ci1, C» C ﬁn,qp equivalent or adjointly equivalent if 3f, g, h € qup,
with f and g permutation polynomials, and p € Aut(Fy) s.t.

Cr={foa’og+h:aeC} or Cr={foa’og+h:aecC(i}

where

n—1 ]

1

af = E afx?
i=0
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U u-dim. Fg-subspace of V = [Fg,
Ly = {<u>1pq,, €PG(r—1,9"):ue U\ {0}}

F4-linear set of rank u
“_1
° |Ly| < qq,l
o If [Ly| = %, then Ly scattered Fg-linear set
o If u=rand (Ly) = PG(r —1,q"), then Ly canonical
subgeometry of PG(r — 1,q")

Y ={(x,x%,... ,x”nfl) :xe€Fp} =PG(n—1,q)
canonical subgeometry of PG(n—1,q")

S subspace of PG(n—1,¢")
dimp,(SNX) < dimg_, S

S subspace of ¥ if dimp_, S = dimp (SN YX)
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(17 5? ¥ 7£n_1) Fq-baSiS Of ]Fqn
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Let £ be a root of an irreducible polynomial of degree n over Fq
For any x € Fgn
x=xg+x &+ ...+ x,,_lf"_l for some x; € Fq
(1,¢,...,6" 1) Fy-basis of Fgn
(O} (Xl, X, ,Xm) & FZ‘L —> (X170, sy XLn—15- -5 Xm0, - - 7Xm,n—1) & Fgm,
where xj = xj0 + Xx; 1§ + ... + xj-7,,,1§”_1 for some x;; € Iy
field reduction of F¢,, in Fg™”
e ® maps h-dim. subspaces of F¢l, to hn-dim. subspaces of Fg'"

e ® induces a map ¢’ : PG(m — 1,¢") — PG(mn — 1, q) sending
(h — 1)-dim. proj. subspaces to (hn — 1)-dim. proj. subspaces
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Sm,n is the field reduction of the set

m—1

Zmn:{(X,Xo—,,..7XU )XEan}ng(n—]_’q)

ACPG(r—1,q)
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m<n
(M), € PG(mn—1,q), M € F<n
Smn = {(M)r, € PG(mn—1,q) : tkM = 1}
Segre variety of PG(mn — 1, q)

Sm,n is the field reduction of the set

Ymn= {(X,XU,.“7XUm71) X E an} o PG(n — 1,CI)
ACPG(r—1,q)
Qu(A)

h-secant variety of A
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m<n
(M)r, € PG(mn —1,q),M € F7*"
Smn = {(M)r, € PG(mn—1,q) : tkM = 1}
Segre variety of PG(mn — 1, q)

Sm,n is the field reduction of the set

Tomn = {06, X% ..., x7" ) i x € Fin} 2 PG(n - 1,q)
ACPG(r—1,q)
Q4(A)
h-secant variety of A
the union of the projective subspaces
spanned by h+ 1 points of A
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m<n
(M)r, € PG(mn —1,q),M € F7*"
Smn = {(M)r, € PG(mn—1,q) : tkM = 1}
Segre variety of PG(mn — 1, q)

Sm,n is the field reduction of the set

Tomn = {06, X% ..., x7" ) i x € Fin} 2 PG(n - 1,q)
ACPG(r—1,q)
Q4(A)
h-secant variety of A
the union of the projective subspaces
spanned by h+ 1 points of A

E CPG(r—1,q) exterior set with respect to Q4,(.A) if any line joining
two distinct points of £ is disjoint from Qp(.A)
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Theorem (N. Durante, G.G.G., G. Longobardi)

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

€l < (¢ " ~1)/(g - 1).
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Theorem (N. Durante, G.G.G., G. Longobardi)

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

€l < (¢ " ~1)/(g - 1).

M, N C PG(r — 1, q) two disjoint sets with M a subspace
K(M, N) = Upem,enPQ
cone with vertex M and base N
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Corollary (N. Durante, G.G.G., G. Longobardi)

Let A C PG(r —1,q) such that (A) = PG(t —1,q9), 1 <t < r, and let
E C PG(r —1,q) be an exterior set with respect to Qp(A), 0 < h<r—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,

€] < {(qr_h_l ~1)/(g—1) if 0<h<t-—1,
(e =1)/(¢ 1) otherwise.

A geometric construction of a class of non-linear MRD codes Giovanni Giuseppe Grimaldi 10/25




Corollary (N. Durante, G.G.G., G. Longobardi)

Let A C PG(r —1,q) such that (A) = PG(t —1,q9), 1 <t < r, and let
E C PG(r —1,q) be an exterior set with respect to Qp(A), 0 < h<r—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,

€] < {(qr_h_l ~1)/(g—1) if 0<h<t-—1,
(e =1)/(¢ 1) otherwise.

E C PG(r — 1, q) exterior set wrt Q4(.A)
(A)=PG(t—1,9),1<h+1<t<r
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Corollary (N. Durante, G.G.G., G. Longobardi)

Let A C PG(r —1,q) such that (A) = PG(t —1,q9), 1 <t < r, and let
E C PG(r —1,q) be an exterior set with respect to Qp(A), 0 < h<r—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,

€] < {(qr_h_l ~1)/(g—1) if 0<h<t-—1,
(e =1)/(¢ 1) otherwise.

E C PG(r — 1, q) exterior set wrt Q4(.A)
(A)=PG(t—1,9),1<h+1<t<r

€] =(¢" "1 -1)/(g—1)
£ maximum exterior set
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The image of Qu(Xmn) € PG(m —1,q") under the field reduction is

A geometric construction of a class of non-linear MRD codes i i Giuseppe Grimaldi 11/25



The image of Qu(Xmn) € PG(m —1,q") under the field reduction is
Q4(Sm,n) = {UM)w, € PG(mn —1,q) : k(M) < h+ 1}
h-secant variety Q;(Sm,n) of Sm s
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The image of Qu(Xmn) € PG(m —1,q") under the field reduction is
Q4(Sm,n) = {UM)w, € PG(mn —1,q) : k(M) < h+ 1}
h-secant variety Q;(Sm,n) of Sm s

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)p, € E,p eFq}

is an (m, n, q; h+ 2)-RD code closed under F-multiplication. In addition,
if € is maximum then C is MRD.
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e A, B distinct points of PG(d,q"), d > 2
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e A, B distinct points of PG(d, q"), d > 2
@ S and Sg stars of lines (pencils of lines if d = 2) through A and B
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e A, B distinct points of PG(d,q"), d > 2

@ S and Sg stars of lines (pencils of lines if d = 2) through A and B
@ o-collineation
b : SA = SB

s.t. ®(AB) # AB and dim(®~1(AB), AB, ®(AB)) = min{3,d}
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e A, B distinct points of PG(d,q"), d > 2

@ S and Sg stars of lines (pencils of lines if d = 2) through A and B
@ o-collineation
b : SA = SB

s.t. ®(AB) # AB and dim(®~1(AB), AB, ®(AB)) = min{3,d}

X={{no):LeSa)

CZ-set
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e A, B distinct points of PG(d,q"), d > 2

@ S and Sg stars of lines (pencils of lines if d = 2) through A and B
@ o-collineation
d:S54 — Sp

s.t. ®(AB) # AB and dim(®~1(AB), AB, ®(AB)) = min{3,d}

X={{Nd{):lecSa}
CZ-set

For any t € Fgn, Ngoj(t) = tl0""D/(a"1) € F; norm of t over Fy
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e A, B distinct points of PG(d,q"), d > 2

@ S and Sg stars of lines (pencils of lines if d = 2) through A and B
@ o-collineation
b : SA = SB

s.t. ®(AB) # AB and dim(®~1(AB), AB, ®(AB)) = min{3,d}

X={{Nno{):LeSa}
CZ-set
For any t € Fgn, Ngoj(t) = tl0""D/(a"1) € F; norm of t over Fy
Theorem (G. Donati, N. Durante - 2018)

Any CZ-set is projectively equivalent to the set

X = {A, B} U UaeF; Xa,

A=(0,...,0,1), B=(1,0,...,0) vertices of X
X, ={(1,¢t,toFL, . o Hetotl) N

gn/q(t) = a} components of X
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Any component X is a scattered F4-linear set of rank n
X, =2PG(n—1,q)
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Any component X is a scattered F4-linear set of rank n
X, =2PG(n—1,q)

Partition of the line AB:

AB = {AB}U | J Js

acky
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Any component X is a scattered F4-linear set of rank n
X, =2PG(n—1,q)

Partition of the line AB:

AB = {AB}U | J Js

acky

Ja={(1,0,...,0,(=1)* ) : Nga o(t) = a}

Ja is a scattered [F-linear set of rank n
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Any component X is a scattered F4-linear set of rank n
X, =2PG(n—1,q)

Partition of the line AB:

AB = {AB}U | J Js

acky

Ja={(1,0,...,0,(=1)* ) : Nga o(t) = a}

Ja is a scattered [F-linear set of rank n

X1 = {(X,X‘T’,..,ng) X € an} gPG(n— ]_7q)
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Any component X is a scattered F4-linear set of rank n
X, =2PG(n—1,q)

Partition of the line AB:

AB = {AB}U | J Js

acky
Jo={(1,0,...,0, (~1)*+18) : Nguo(t) = 2}

Ja is a scattered [F-linear set of rank n

X1 = {(X,X‘T’,..,ng) X € an} gPG(n— ]_7q)

let M = PG(d, q) be a subgeometry of A
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Theorem (G. Donati, N. Durante - 2018)
For any T C ]Ff,, 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)
Forany T CF:, 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.
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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)
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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 = N. Durante, A. Siciliano (2018)
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Y 2 PG(n— 1, q) canonical subgeometry of PG(n —1,q")
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Y 2 PG(n— 1, q) canonical subgeometry of PG(n —1,q")
N* a (k — 3)-subspace and A an (n — k + 1)-subspace of PG(n—1,q")
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Y 2 PG(n— 1, q) canonical subgeometry of PG(n —1,q")
N* a (k — 3)-subspace and A an (n — k + 1)-subspace of PG(n—1,q")
NMNZ=0=AnNA
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Y 2 PG(n— 1, q) canonical subgeometry of PG(n —1,q")
N* a (k — 3)-subspace and A an (n — k + 1)-subspace of PG(n—1,q")
NMNZ=0=AnNA

F=paa(X)={(N,P)NA : PeX}
projection of © from A* to A
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Y 2 PG(n— 1, q) canonical subgeometry of PG(n —1,q")
N* a (k — 3)-subspace and A an (n — k + 1)-subspace of PG(n—1,q")
NMNZ=0=AnNA

F=paa(X)={(N,P)NA : PeX}
projection of © from A* to A

Definition (G. Lunardon - 2017)

[ = pa=A(X) is an (n— k+1)-embedding of ¥ if any (n— k+1)-subspace
of X is disjoint from A*.
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Theorem (N. Durante, G.G.G., G. Longobardi)
e Y = PG(n—1,q) canonical subgeometry of PG(n—1,q")
e N* a (k — 3)-subspace and N\ an (n — k + 1)-subspace of
PG(n—1,9") s.t. A NEZ=0=ANA*
o I = pa« A(X) (n— k + 1)-embedding of ©

e £ C A\ (maximum) exterior set with respect to Q,_x—_1(I")

Then IC = IC(N*, €) is a (maximum) exterior set with respect to Qp__1(X).
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Theorem (N. Durante, G.G.G., G. Longobardi)
e Y = PG(n—1,q) canonical subgeometry of PG(n—1,q")
e N* a (k — 3)-subspace and N\ an (n — k + 1)-subspace of
PG(n—1,9") s.t. A NEZ=0=ANA*
o I = pa« A(X) (n— k + 1)-embedding of ©

e £ C A\ (maximum) exterior set with respect to Q,_x—_1(I")

Then IC = IC(N*, €) is a (maximum) exterior set with respect to Qp__1(X).

Qn—k—l(z) NA - Qn—k—l(r)

A geometric construction of a class of non-linear MRD codes Giovanni Giuseppe Grimaldi 16 /25



Theorem (N. Durante, G.G.G., G. Longobardi)
e Y = PG(n—1,q) canonical subgeometry of PG(n—1,q")
e N* a (k — 3)-subspace and N\ an (n — k + 1)-subspace of
PG(n—1,9") s.t. A NEZ=0=ANA*
o I = pa« A(X) (n— k + 1)-embedding of ©

e £ C A\ (maximum) exterior set with respect to Q,_x—_1(I")

Then IC = IC(N*, €) is a (maximum) exterior set with respect to Qp__1(X).

Qn—k—l(z) NA c Qn—k—l(r)
In general, equality does not hold
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Theorem (N. Durante, G.G.G., G. Longobardi)
e Y = PG(n—1,q) canonical subgeometry of PG(n—1,q")
e N* a (k — 3)-subspace and N\ an (n — k + 1)-subspace of
PG(n—1,9") s.t. A NEZ=0=ANA*
o I = pa« A(X) (n— k + 1)-embedding of ©

e £ C A\ (maximum) exterior set with respect to Q,_x—_1(I")

Then IC = IC(N*, €) is a (maximum) exterior set with respect to Qp__1(X).

Qn—k—l(z) NA c Qn—k—l(r)
In general, equality does not hold

If equality holds:
IC(A*,E) ext. set wrt Qp_k_1(X) = € ext. set wrt Q,_x_1(IN)
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OUR CONSTRUCTION
PG(n—1,q9")
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OUR CONSTRUCTION
PG(n—1,q9")

0/\*:X0:X1:...: n—k+1:O
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OUR CONSTRUCTION
PG(n—1,q9")
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OUR CONSTRUCTION

PG(n—1,q9")
o N* :X():Xl:...: n—k+1:O
L A:ank+2:ank+3:---: n—1:0
O,nfkﬁ»l

o = p/\*,/\(z) — {(Oé,OéU, e
(n — k + 1)-embedding of X

,0,...,0) ra € Fpn}
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OUR CONSTRUCTION

PG(n—1,q9")
o N* :X():Xl:...: n—k+1:O
L A:ank+2:ank+3:---: n—1:0
O,nfkﬁ»l

o I=pra(X) = {(a, 07, ...,
(n — k + 1)-embedding of X
o X = UQGF; X;U{A,B} CZ-set of A

,0,...,0) ra € Fpn}
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OUR CONSTRUCTION

PG(n—1,q9")
o N* :X():Xl:...: n—k+1:O
L A:ank+2:ank+3:---: n—1:0
O,nfkﬁ»l

o I=pra(X) = {(a, 07, ...,
(n — k + 1)-embedding of X
°o X = UQGF; X, U{A, B} CZ-set of A with vertices

,0,...,0) ra € Fpn}
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OUR CONSTRUCTION
PG(n—1,q9")

o A¥ :X():Xl:...: n—k+1:O

L A:ank+2:ank+3:---: n—1:0
o I'=pra(T) = {(a,a,...,a”" 0,...,0) : @ € Fin}
(n — k + 1)-embedding of X

°o X = UQGF; X, U{A, B} CZ-set of A with vertices

and components

X, ={(1,¢t, ol tgnfk+...+a+170, ...,0): Nqn/q(t) = a}
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Forany T CF¥, 1 € T, the set

e=(x\Ja|)ulJ %

aeT aeT
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Forany T C ]F:‘,, 1€ T, the set

e=(x\Ja|)ulJ %

acT acT
where

J,=141(1,0,...,0,(=1)""%t,0,...,0) : Nn,o(t) = a
a ( : (-1) ) : Ngn/q(t)
s
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Forany T CF¥, 1 € T, the set

e=(x\Ja|)ulJ %

acT acT
where

J,=141(1,0,...,0,(=1)""%t,0,...,0) : Nn,o(t) = a
a ( : (-1) ) : Ngn/q(t)
s

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\UX3>UUJa

acT acT
where

J,=141(1,0,...,0,(=1)""%t,0,...,0) : Nn,o(t) = a
a ( : (-1) ) : Ngn/q(t)
s

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

Corollary (N. Durante, G.G.G., G. Longobardi)

For any T C Fy, 1 € T, the set K = IC(A*,E) is a maximum exterior
set with respect to Q,_x_1(X). Let K' be the image of K under the field
reduction. Then the set

Co,1 = {pM : (M)p, € K, p € Fo}

is an (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 N. Durante, A. Siciliano (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& 6‘7 1X + Z ﬁl Aaaaﬁiqunqu"/q(f) EFZ\ T}

i=d+1

n—1
{)\ax + (—1)d+1)\ac’nx"d + Z Bix% A\ o, fBi € Fgn, Ngn/q(n) € T}

i=d+1

n—1 n—1
{ax”d + Y B ia e Fq"} U {ax + Y B abie Fqn}

i=d+1 i=d+1
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Let 1 < k < n, the set

i
Qkﬂ = E aix? Taj € Fqn
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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 ﬁ;xol to,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): let I CFgand 1< k<n-1
k—1 _
C,(leﬂ’l = {Z a;ix’ i aj € Fqn,Nqn/q(ao) € l}
i=0

k
C,S?IZ,O—,/ = {ZOZ;X”' 10 € Fgn,Ngnjg(ax) & (_1)k(n+1)/}

i=1
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K. Otal and F. Ozbudak (2018): let I CFgand 1< k<n-1
k—1 _
(1‘2 A — {Z Oé,‘XU" o € Fq"7Nq”/q(a0) = /}
i=0

I(flz,al {ZOZ x7 ;€ Fq"7Nq”/q(ak) g (_1)k(n+1)l}

then C,,k(,/—C,SzJ,UC(,ZJ, is an (n,n,q;n— k+ 1)-MRD code
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K. Otal and F. Ozbudak (2018): let I CFgand 1< k<n-1
k—1 _
(1‘2 A — {Z Oé,‘XU" o € Fq"7Nq”/q(a0) = /}
i=0

I(flz,al {ZOZ x7 ;€ Fq"7Nq”/q(ak) g (_1)k(n+1)l}

then C,,k(,/—C,SzJ,UC(,ZJ, is an (n,n,q;n— k+ 1)-MRD code

Corollary (K. Otal, F. Ozbudak - 2018)

o Ifqg=2o0rlc{0,{0},F; g}, then Cy o, is equivalent to a
generalized Gabidulin code G ,

e Ifg>2and| ¢ {0,{0},F; ,Fy}, then Cp o, is a non-linear code
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Theorem (N. Durante, G.G.G., G. Longobardi)

Ifg=2or T =TF; and | € {{0},F,,F;, 0}, then the codes of type Cp k.01
and C, 1 are both equivalent to a Gy .
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Theorem (N. Durante, G.G.G., G. Longobardi)

Ifg=2or T =TF; and | € {{0},F,,F;, 0}, then the codes of type Cp k.01
and C, 1 are both equivalent to a Gy .

The code C, x 1 contains the set

k-1
W= {Z’Yixgl oA S Fqn} ={fox?:f€Gk 1,5}
i=1
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Theorem (N. Durante, G.G.G., G. Longobardi)

Ifg=2or T =TF; and | € {{0},F,,F;, 0}, then the codes of type Cp k.01
and C, 1 are both equivalent to a Gy .

The code C, x 1 contains the set

k-1
W= {Z’Yixgl oA S Fqn} ={fox?:f€Gk 1,5}
i=1

Theorem (N. Durante, G.G.G., G. Longobardi)

Let | ¢ {{0},Fy, Ty, 0}, the code Cp k0,1 contains a unique subspace equiv-
alent to Gy_1,5-
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Theorem (N. Durante, G.G.G., G. Longobardi)

Ifg=2or T =TF; and | € {{0},F,,F;, 0}, then the codes of type Cp k.01
and C, 1 are both equivalent to a Gy .

The code C, x 1 contains the set
k—1 )
W = {ny,-x"' 1Y € Fqn} ={fox?:fe€Gk 10}
i=1

Theorem (N. Durante, G.G.G., G. Longobardi)

Let | ¢ {{0},Fy, Ty, 0}, the code Cp k0,1 contains a unique subspace equiv-
alent to Gi_1,-

Theorem (N. Durante, G.G.G., G. Longobardi)

Let | ¢ {{0},]&,[?2,@}, 1 € T CFy. Then the codes of type Cs k5,1 and
C,, T are neither equivalent nor adjointly equivalent.
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OPEN PROBLEMS
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OPEN PROBLEMS

@ Investigating the encoding and decoding of this relevant family.
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@ Investigating the encoding and decoding of this relevant family.

@ Equivalence issue among the codes of the same class.
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OPEN PROBLEMS

@ Investigating the encoding and decoding of this relevant family.
@ Equivalence issue among the codes of the same class.

@ Investigating exterior sets, existence of maximum ones with respect to
other geometric objects in projective and polar spaces (hyperovals,
quadrics, ovoids).
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OPEN PROBLEMS

@ Investigating the encoding and decoding of this relevant family.
@ Equivalence issue among the codes of the same class.

@ Investigating exterior sets, existence of maximum ones with respect to
other geometric objects in projective and polar spaces (hyperovals,
quadrics, ovoids).

@ Investigating a geometric analogue via exterior sets for constructing
new sum-rank metric codes.
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Thanks for your attention! |
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