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Ranke diskance

d(A, B) = Rank(A — B)

Code: € CF*

Singleton bound:

dim(6€) < max{m,n}(min{m,n} —d+ 1),
= — MRD-code

Minimum disktance:
d=d(€¢)=min{d(A,B): A,B € ¢,A # B}
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Rank-melric codes
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Rawnk Aiskance
d(A, B) = Rank(A — B)

Code: € C o

Singleton bound:
‘Cg‘ < qmax{m,n}(mm{m,n}—d+1),

= - MRD-code

Minimum diskance:
d=d(€¢)=min{d(A,B): A,B € ¢,A # B}
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Rawnke diskance
d(a,b) = w(a —b) = dimg. ((a, — by, ...

- P n
Code: € <g, Fgr

Parameters: [n,k,d] .,




Rank-melric codes

n
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I' - F -basis of F,, Rank distance
X = (xp,.... %,) € F", d(a,b) = w(a —b) = dim ((a; = by, ..., — b,)¢)

X Xy Code: € <, Fl,
q

X120 A2
Mat(x) = | "

Parameters: [n,k,d] .,

xl,m xn,m




Rank-melric codes
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' - F -basis of Rank diskance
X=(x,....x,) € F, d(a,b) = w(a —b) = dimg. ((a; — by, ....a, — b,);)

—~ e n
Code: € <f, Fgr

Parameters: [n,k,d] .,

Rawnlke suWQrE
suppr(x) = Rowspan(Mat(x))




Rank-melric codes

[
Stihgleton-Llike bound q

mk < max{m,nj(min{m,n} —d+ 1) Rawnke diskance

d(a,b) = w(a — b) = dimg ((a) — by, ....a, — b,)¢ )

- P n
Code: € <g, Fgr

Parameters: [n,k,d] .,




Rank-melric codes

[
Stihgleton-Llike bound q

mk < max{m,nj(min{m,n} —d+ 1) Rawnke diskance

d(a, b) — W(a — b) — dim[Fq«al — bl? e, — bﬂ)ﬂ:q)
CGrabidulin codes
81s -2 & Fy-lin indep tn [ Code: G <, [
k<n

Parameters: [n,k,d] .,
En
q

Rowspan(G) is an MRD code




Skeel&v - 2019

n Randrianarisoa — 2020
% C [,

non-deqgenerate Linear code

G= (g8, €Fx

w(xXG) =n — dim[,:q(XJ‘ N U)




Sl«eel&v - 2019

n Randrianarisoa — 2020
% C [,

non-deqgenerate Linear code

G= (g8, €Fx

w(XG) = n — dim[,:q(XJ‘ N U)
n— d(%) = max{dimg (HN U): H C Y, dim(H) = k — 1}




Skeel&v - 2019

n Randrianarisoa — 2020
% C [,

non-deqgenerate Linear code

w(XG) = n — dim[,:q(XJ‘ N U)
n— d(%) = max{dimg (HN U): H C FX,., dim(H) = k — 1)}

Neri, A., Santonastaso, P., Zullo, F. (2023).
The geomelry of one-weight codes in the
sunm-rank mebric. Journal of
Combinatorial Theory, Series A, 194,
108703,




€ CF,

non-degenerate k
~Adimensional rank-mebric
codes




€ CF,

non-degenerate k
~Adimensional rank-mebric
codes

Intersection of U with

F—hyperplanes of I]jf]m




ect EV\S rank-metric




Bartoli, D., Borello, M., Marino, ., Scoblki, M. (2025)
Linear rank-metbric intersecting codes. arXiv
preprint arXiv:2507,00569.

For all ¢,c'€ € C [Fg’m
Supp(c) N Supp(c’) # &
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For all c,c’' € € C [FZ’" Example
Supp(c) N Supp(c’) # @ Gabidulin codes are

intersecting i n > 2k — 1

‘Pratperﬁv
1f € C o s an [n,k,d] ., ~code and

2d > n then € is intersecting
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For all ¢,c'€ € C [F’;m
Supp(c) N Supp(c’) # &

She.e.kev - 2019
% C P, Randrianarisoa - 2020

non-deqgenerate Linear code
dimg (€) = k

G = (gl...gn) = [F’;ﬁ”

w(xG) =n — diqu(xl N U)
n— d(%) = max{dimg (HN U): H C F~.,dim(H) = k— 1}

Neri, A., Santonastaso, ., & Zullo, F,
(023). The geometrv of one-weight
codes in the sum-rank metbric, Journal

of Combinatorial Theory, Series A, 194,
105703,
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For all ¢,c'€ € C [F’;]’m
Supp(c) N Supp(c’) # &

»
[ 4

U =F, [Flf]m, F—hyperplane [ and H,
U={UnH)+ (UnH,)
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non-deqgenerate Linear code
dimg (€) = k

G = (gl...gn) = IF’;,,E”

w(xG) =n — diqu(xl N U)
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(023). The geomel:rv of one-weight
codes in the sum-rank metbric, Journal
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For all ¢,c'€ € C [F’;]’m

Supp(c) N Supp(c’) # @
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U =F, [Flf]m, F—hyperplane [ and H,
U={UnH)+ (UnH,)

She.e.kev - 2019
Randrianarisoa - 2020

€ C Fon
non-deqgenerate Linear code
dimg (€) = k

G = (gl...gn) = IF’;,,E”

w(xG) =n — diqu(xl N U)
n— d(%) = max{dimg (HN U): H C Fy, dim(H) = k — 1}

Neri, A., Santonastaso, P.,, & Zullo, F.
(023). The geomel:rv of one-weight
codes in the sum-ranik mebric. Journal
of Combinatorial Theory, Series A, 194,
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dim(Supp(c;) N Supp(c,)) = n — dim(Supp(c;)* + Supp(c,)™)
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Linear rank-metbric intersecting codes. arXi € C Fl. Randrianarisoa - 202

. . non-deqgenerate Linear code
F.?T@;F?Tb%& arXiv:2807,008569, dimg, () = k

G = (gl...gn) = IF’;,,E”

’.

’ w(xG) =n — diqu(xl N U)
. n—d(®) = max{dim; (Hn U): H C F,,, dim(H) = k — 1}
For all ¢,c'€ € C [ . o

Neri, A, Santonastaso, ., & Zullo, F.

(023). The geomel:rv of one-weight
Supp( C) n Supp( C/ ) # @ codes in the sum-ranik mebric. Journal
. of Combinatorial Theory, Series A, 194,
105703,

»
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U =F, [Flf]m, F—hyperplane [ and H,
U={UnH)+ (UnH,)

dim(Supp(c;) N Supp(c,)) =n — dim[Fq((U NH,) + (UnNH,))
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U={UnH)+ (UnH,)

She.e.ke.v - 2019
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€ C Fon
non-deqgenerate Linear code
dimg (€) = k

G= (g8, €y

w(xG) =n — diqu(xl N U)
n— d(%) = max{dimg (HN U): H C Fy, dim(H) = k — 1}

Neri, A., Santonastaso, P.,, & Zullo, F.
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dim(Supp(cy) N Supp(c,)) = n — dimg (U N Hy) + (U N H))




Bartoli, D, Borello, M., Marino, &, Scotti, M ihe.ekev - 2019
: g : : Randrianarisoa - 2020
Linear rank-metric intersecting codes. arXi € C P, Randrianarisoa - 202

. . non-deqgenerate Linear code
preprm& arXiv:2807,008569, dimg, () = k

G= (g8, €y

’.
o

For all ¢,c'€ € C [F’;]’m
Supp(c) N Supp(c’) # &

w(xG) =n — diqu(xl N U)
n— d(%) = max{dimg (HN U): H C Fy, dim(H) = k — 1}

Neri, A., Santonastaso, P.,, & Zullo, F.
(2023). The geometry of one-weight
codes in the sum-ranik melric. Journal
of Combinatorial Theory, Series A, 194,
106703,

»
[ 4

U =F, [Flf]m, F—hyperplane [ and H,
U={UnH)+ (UnH,)

Intersecting rank-metric

Notk 2-s Fanmabw_
codes

subsya&es
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Linear rank-metbric intersecting codes. arXiv

[, K]y, intersecting rank-
preprint arXiv:2507,00569.

webric codes

2m—2k+1 2m—2k+2







Intersecting rank-mektric Not 2-spannable
codes subspaces

. K k
o pm X =
Nondeqenerate reflexive
bilinear form

. . [EK k
o = It myeo FpmXlom = I,
Nondeqgenerate reﬂéxi;ve

bilinear form

1 — orthogonal
compleme%&




Intersecting rank-mektric Not 2-spannable
codes subspaces

. [EK k
o pm X =
Nondeqenerate reflexive
bilinear form

. . [k k
o = It myeo FpmXlom = I,
Nondeqgenerate reﬂexive

bilinear form

1 — orthogonal
«r:c:-mpi.@.mem%




Intersecting rank-mektric Not 2-spannable
codes subspaces

. [EK k
o pm X =
Nondeqenerate reflexive
bilinear form

. . [k k
o = It myeo FpmXlom = I,
Nondeqgenerate reﬂexive

bilinear form

1 — orthogonal
aomplemev\%




Intersecting rank-metric

Not 2-s Fammabte
codes

subsya&es

. [EK k
o pm X =
Nondeqenerate reflexive
bilinear form

) . [Ek k
O Trqm/q ° (0. ”:qm X [qu — [Fq .BMO\LL
Nondeqgenerate reflexive |

o1 1
bd.mear afc;a-rm ”:k " I{1 _|_
q

| —_— rw\‘?'h e Tatal?. %2 i

(Hll 1 Hzl) NU- is 2-spannable U~




Intersecting rank-mektric Not 2-spannable
codes subspaces

. [EK k
o pm X =
Nondeqenerate reflexive
bilinear form

No Line 7 such bhat 2N U~

0’=T1‘m °©0. ﬂ:ka”:km—)[F s
q"lq gn X g g LS 2~stav\mabL@.

Nondeqgenerate reﬂexi;ve
bilinear form

1 — orthogonal
r:o-mpi.emeh%
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webric codes
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2m—=2k+1 2m-2k+2




[2m — 3,k] m;, intersecting
rank-mebric codes
YTkl Dip—Thd 2

dimg (UN (v)g,) <1, Vv € F,\{0) scattered subspaces




2m-2k+1 2m-—-2k+2

U Spq Fzm is scattered i.f
dimg (U (v)g,) < 1, Vv € F.\{0}

[2m — 3,k] m;, intersecting
rank-mebric codes

Duals of
scakbered subsFme::es

Blokhuis, A,, Lavrauw, M. (2000), Scattered
spaces with respect to a spreacl i PG (I,
q). Geomelriae Dedicata, ¥1(1), 231-24 3,




[2m — 3,k] m;, intersecting
rank-mebric codes
Y — e Dok 2

dimg (Un(v)g,) <1, Vv € .\ {0) scottered subspaces

Theorem (BLOR‘!«MES ana L&VTQMW; ZOOO) Blokhuis, A,, Lavrauw, M. (2000), Scattered

: mK spaces with respect to a spread in P& (1
dimg (U) < — paces with respect to a spread in P& (n,
q ) q). Geomelriae Dedicata, ¥1(1), 231-24 3,




2m-2k+1 2m-—-2k+2

Theorem

[2m — 3.k] n), intersecting rank-metric codes <
® k=273

®m>6

® U+ is scattered




Bartoll, D, Giluliettl, M., Marino, &,
Polverino, 0. (R01¥%). Maximum scattered
Linear seks and complete caps in Galotis
spaces. Combinatorica, 3%(2), 266-27%.
2m—-2k+1 2m—-2k+2 2m — 3

_— | Csa jbok, B, Marino, &, Polvering, 0,
Zullo, F. (2017). Maximum scattered
Linear sets and MRD-codes. Journal of
Algebraic Combinatorics, 46(3), §17-531.

Theorem
[2m — 3.k] n), intersecting rank-metric codes <
® k=273

®m>6

® U+ is scattered

Coroll&ry
12m — 3,3,m — 1] i itersecting rank-metric

codes exist when m > 6 and m s even
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[, k], intersecting
rank=-mebric codes

Duals of
(1.2m — n — 2)=evasive
subspaces

New bounds

diqu(U N (V)qu_) <2m-n-2,

Vv € Fz,.\{()}



[, k], intersecting
rank=-mebric codes

Duals of
(1.2m — n — 2)=evasive
subspaces

New bounds

Theorem
[, k, d] ny, intersecting rank-metric codes =
max{k,n—m+2} <d<m




(1, k], intersecting
rank=-mebric codes

Duals of
(1.2m — n — 2)=evasive
subspaces

New bounds

Theorem
1,k d] ny, intersecting rank-metric codes =
max{k,n—m+2} <d<m

Theorem

[,k d] my, ntersecting rank-metric codes =

k+ 4
n<?2m— {LJ
2

2m=2k+1 2m-2k+2




Nown existence resulks

Bartoli, D., Borello, M., Marino, ., Scoblki, M. (2025)
Linear rank-metbric intersecting codes, arXiv
preprint arXiv:R507,00869,




Nown existence resulks

k — 2 Bartoli, D., Borello, M., Marino, ., Scoblki, M. (2025)
Linear rank-metbric intersecting codes, arXiv
preprint arXiv:R507,00869,

k=3 and m<4

~irst open case: [6,3]5/,




Nown existence resulks

Bartoli, D., Borello, M., Marino, ., Scoblki, M. (2025)
Linear rank-metbric intersecting codes, arXiv
preprint arXiv:R507,00869,

~irst open case: [6,3]5/,

Theorem
There are no [6,3] ;51 ntersecting ranke-

metric code for g = 2.




Nown existence resulks

Theorem
There are no [6,3] a5 intersecting rank-metric

U <p Fys dimg (U) =5

code for every (. U#UnNZ)+UNC,)




Nown existence resulks

Theorem
There are no [6,3] a5 intersecting rank-metric

code for every g.
PG(2,4°)

. Ly = {(u)e,: u € U\{0})
U

[qutmear set

associabed wikth U




Nown existence resulks

Theorem
There are no [6,3] a5 intersecting rank-metric

code for every g.

Ly, = Projp(Ly))

De Boeck, M., & Van de Voorde, &,

(2022). The weiqht distributions of

Linear sebs i PG(l,qS),. Finite Filelds
f and Their Apptiaa&oms, ¥2, 102034,




Nown existence resulks

Theorem
There are no [6,3] a5 intersecting rank-metric

code for every g.
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