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V(n — k,q™) = (n, g")IT+

Wk, ™) = Wn, ¢")/T
T = Yn - kg™
U 5 Vn, g™ Ud
M hf
T W =|Ver, )
s 7
FJ'

ey(T) = dimg (S¥ NT)



Delsarte duality and dual MD-Sequence
000008000

Delsarte duality

T € Lrm(V(k,q™)) andey(T) > 0 = T% € Lr »(V(n - k,q7))




Delsarte duality and dual MD-Sequence
000008000

Delsarte duality

T € Lrm(V(k,q™)) andey(T) > 0 = T% € Lr »(V(n - k,q7))
Q dime,, (T9) = n—k —eu(T);




Delsarte duality and dual MD-Sequence
000008000

Delsarte duality

T € Lrm(V(k,q™)) andey(T) > 0 = T% € Lr »(V(n - k,q7))
Q dime, (T%) =n—k —ey(T);
Q wya(T9) > n—wy(T);




Delsarte duality and dual MD-Sequence
000008000

Delsarte duality

T € Lrm(V(k,q™)) andey(T) > 0 = T% € Lr »(V(n - k,q7))
Q dimp, (TY) = n—k —eu(T);
Q wys(T%) > n—wy(T);
Q cue(T%) > k —dimr,, (T);




Delsarte duality and dual MD-Sequence
000008000

Delsarte duality

T € Lrm(V(k,q™)) andey(T) > 0 = T% € Lr »(V(n - k,q7))
Q dimp, (TY) = n—k —eu(T);
Q wye(TY) > n—wy(T);
Q cue(T%) > k —dimr,, (T);
Q (T C T andey((T%)°) > eu(T);




Delsarte duality and dual MD-Sequence
000008000

Delsarte duality

T € Lrm(V(k,q™)) andey(T) > 0 = T% € Lr »(V(n - k,q7))
Q dimp, (TY) = n—k —eu(T);
Q wys(T%) > n—wy(T);
Q cue(T%) > k —dimr,, (T);
Q (79)7 C Tandey((T)?) > eu(T);

v

T € Ly (V(k, a™), eu(T) > 0 and T is minimal with respect to its defect

.




Delsarte duality and dual MD-Sequence
000008000

Delsarte duality

T € Lrm(V(k,q™)) andey(T) > 0 = T% € Lr »(V(n - k,q7))
Q dimi, (T%) = n—k—ey(T);
Q wys(T%) > n—wy(T);
Q <uo(T9) > k —dime, (T);
Q (79)7 C Tandey((T)?) > eu(T);

v

T € Ly (V(k, a™), eu(T) > 0 and T is minimal with respect to its defect
Q dims, (T%) = n—k —ey(T);
Q Wy (T =n—wy(T);
© =s(T%) = k — dims(T);
Q (T =T;

.




Delsarte duality and dual MD-Sequence
000000800

Delsarte duality

T € Lr,m(V(k,q™)), eu(T) > 0 and T is minimal with respect to its defect
Q dimsn (T =n—k—cu(T);
Q wye(T) = n—wy(T);
Q cua(T9) = k —dimp , (T);
Q (7)Y =T;




Delsarte duality and dual MD-Sequence
000000800

Delsarte duality

T € Lr,m(V(k,q™)), eu(T) > 0 and T is minimal with respect to its defect
Q dimsn (T =n—k—cu(T);
Q wye(T) = n—wy(T);
Q cua(T9) = k —dimp , (T);
Q (7)Y =T;

© 79 is minimal w.r.t. its defect




Delsarte duality and dual MD-Sequence
000000800

Delsarte duality

T € Lr,m(V(k,q™)), eu(T) > 0 and T is minimal with respect to its defect
Q dimsn (T =n—k—cu(T);
Q wye(T) = n—wy(T);
Q cua(T9) = k —dimp , (T);
Q (7)Y =T;

© 79 is minimal w.r.t. its defect

Eu(V(k,q™) ={T <e, V(k,q"): Tproper, minimal, y(T) > 0}



Delsarte duality and dual MD-Sequence
000000800

Delsarte duality

T € Lr,m(V(k,q™)), eu(T) > 0 and T is minimal with respect to its defect
Q dimsn (T =n—k—cu(T);
Q wye(T) = n—wy(T);
Q cua(T9) = k —dimp , (T);
Q (7)Y =T;

© 79 is minimal w.r.t. its defect

Eu(V(k,q™) ={T <e, V(k,q"): Tproper, minimal, y(T) > 0}

o T e&u(Vik,g™) 2 T9 ¢ £,0(V(n— k,q™)).




Delsarte duality and dual MD-Sequence
000000800

Delsarte duality

T € Lr,m(V(k,q™)), eu(T) > 0 and T is minimal with respect to its defect
Q dimsn (T =n—k—cu(T);
Q wye(T) = n—wy(T);
Q cua(T9) = k —dimp , (T);
Q (7)Y =T;

© 79 is minimal w.r.t. its defect

Eu(V(k,q™) ={T <e, V(k,q"): Tproper, minimal, y(T) > 0}

o T e&u(Vik,g™) 2 T9 ¢ £,0(V(n— k,q™)).

TCT < T9cT




Delsarte duality and dual MD-Sequence
000000080

Theorem: MD-Sequence of U?

U e Lq(V(k,q™)), dimg,(U) = n, (U)p,» = V(k,q™)




Delsarte duality and dual MD-Sequence
000000080

Theorem: MD-Sequence of U?

U e Lq(V(k,q™)), dimg,(U) = n, (U)p,» = V(k,q™)
O<th<b<--o--- <tso<ts1<tbs=k

0<ey(t) <eull) < <eylts—2) <euylts—1) <euy(k)=n—-k




Delsarte duality and dual MD-Sequence
000000080

Theorem: MD-Sequence of U?

U e Lq(V(k,q™)), dimg,(U) = n, (U)p,» = V(k,q™)
O<th<b<--o--- <tso<ts1<tbs=k

0<ey(t) <eull) < <eylts—2) <euylts—1) <euy(k)=n—-k

0



Delsarte duality and dual MD-Sequence
000000080

Theorem: MD-Sequence of U?

U e Lq(V(k,q™)), dimg,(U) = n, (U)p,» = V(k,q™)
O<th<b<--o--- <tso<ts1<tbs=k

0<ey(t) <eull) < <eylts—2) <euylts—1) <euy(k)=n—-k

)

U? € Lqg(V(n = k,q™)), dimg, (U9) = n, (U5, = V(n—k,q")




Delsarte duality and dual MD-Sequence
000000080

Theorem: MD-Sequence of U?

U e Lq(V(k,q™)), dimg,(U) = n, (U)p,» = V(k,q™)
O<th<b<--o--- <tso<ts1<tbs=k

0<ey(t) <eull) < <eylts—2) <euylts—1) <euy(k)=n—-k

U? € Lqg(V(n = k,q™)), dimg, (U9) = n, (U5, = V(n—k,q")
O<H <<~ <t , <t  <t=n—kK

0< EUd(t{) < eud(té) << 6u(t;_2) < EUd(té_1) < EUd(n— k) =k




Delsarte duality and dual MD-Sequence
000000080

Theorem: MD-Sequence of U?

U e Lq(V(k,q™)), dimg,(U) = n, (U)p,» = V(k,q™)
O<th<b<--o--- <tso<ts1<tbs=k

0<ey(t) <eull) < <eylts—2) <euylts—1) <euy(k)=n—-k

U9 € Lqg(V(n— k,q™)), dimp, (U9) = n, <Ud>Iqu =V(n—k,q"M)
O<H <<~ <t , <t  <t=n—kK
0 <eya(t]) <eya(ty) <--- <eu(tl_,) <eya(ti_;) <eya(n—k) =k

(tf, eupa(ti))




Delsarte duality and dual MD-Sequence
000000080

Theorem: MD-Sequence of U?

U e Lq(V(k,q™)), dimg,(U) = n, (U)p,» = V(k,q™)
O<th<b<--o--- <tso<ts1<tbs=k

0<ey(t) <eull) < <eylts—2) <euylts—1) <euy(k)=n—-k

U9 € Lqg(V(n— k,q™)), dimp, (U9) = n, <Ud>Iqu =V(n—k,q"M)
O<H <<~ <t , <t  <t=n—kK
0 <eya(t]) <eya(ty) <--- <eu(tl_,) <eya(ti_;) <eya(n—k) =k

(&, epa(t)) = (n =k, k) = (eu(ts—i), ts-i)




Delsarte duality and dual MD-Sequence
O0000000e

Theorem: MD-Sequence of U?

U € Lq(V(k,q™M)), dimp, (U) = n, (U)r,_» = V(k,q™)

qm

O<th<b<-ooo-- <ts o<t 1<ls=k

0 <ey(t) <eu(le) <---<euylts—2) <eul(ts—1) <euy(k) =n—k

)

U9 € Lq(V(n— k,q™)), dimg, (U%) = n, (U%)r,, = V(n -k, q™)
O<H<B<---<H <t <t=n—kK

0 <eya(t]) <eya(th) <---<eu(tl_,) <eya(ti_y) <eya(n—k) =k

(t,epa(t))) = (n— k, k) = (cu(ts—1), ts—1)




Delsarte duality and dual MD-Sequence
O0000000e

Theorem: MD-Sequence of U?

U € Lq(V(k,q™M)), dimp, (U) = n, (U)r,_» = V(k,q™)

qm

O<th<b<-ooo-- <ts o<t 1<ls=k

0 <ey(t) <eu(le) <---<euylts—2) <eul(ts—1) <euy(k) =n—k

)

U9 € Lq(V(n— k,q™)), dimg, (U%) = n, (U%)r,, = V(n -k, q™)
O<H<B<---<H <t <t=n—kK

0 <eya(t]) <eya(th) <---<eu(tl_,) <eya(ti_y) <eya(n—k) =k

(t,eua(t))) = (0 — k, k) — (eu(ts—i), ts—)
ti=n—k—ey(ts_1)




Applications
[ Jele}

Linear rank-metric codes: generalized weights

C non-degenerate [n, klqm,q code such that C* non-degenerate

0=-¢eu.(0) <eue(t) < <ey.(ts—1) <eue(k)=n—k




Applications
[ Jele}

Linear rank-metric codes: generalized weights

C non-degenerate [n, klqm,q code such that C* non-degenerate

0=-¢eu.(0) <eue(t) < <ey.(ts—1) <eue(k)=n—k

i
re{l,....k},d(C)=n—(k—r)—eu(t)




Applications
[ Jele}

Linear rank-metric codes: generalized weights

C non-degenerate [n, klqm,q code such that C* non-degenerate

0=-¢eu.(0) <eue(t) < <ey.(ts—1) <eue(k)=n—k

U
re{l,....k},d(C)=n—(k—r)—cu.(t)
i <K —r1 <l




Applications
[ Jele}

Linear rank-metric codes: generalized weights

C non-degenerate [n, klqm,q code such that C* non-degenerate

0=-¢eu.(0) <eue(t) < <ey.(ts—1) <eue(k)=n—k

U
re{l,....k},d(C)=n—(k—r)—cu.(t)
i <K —r1 <l




Applications
[ Jele}

Linear rank-metric codes: generalized weights

C non-degenerate [n, klqm,q code such that C* non-degenerate
0=-¢eu.(0) <eue(t) < <ey.(ts—1) <eue(k)=n—k
(!
re {1,...,/(} g dr(C) :n—(k—f)—é‘uc(fi)
i <K —r1 <l

¥




Applications
[ Jele}

Linear rank-metric codes: generalized weights

C non-degenerate [n, klqm,q code such that C* non-degenerate
0=-¢eu.(0) <eue(t) < <ey.(ts—1) <eue(k)=n—k
(!
re {1,...,/(} g dr(C) :n—(k—f)—é‘uc(fi)
i <K —r1 <l

¥

re{l,...,n—k},d(CH)=r+t
eue (1) <r <euc(t)




Applications
[ Jele}

Linear rank-metric codes: generalized weights

C non-degenerate [n, klqm,q code such that C* non-degenerate

0=-¢eu.(0) <eue(t) < <ey.(ts—1) <eue(k)=n—k

U
re{l,....k},d(C)=n—(k—r)—cu.(t)
i <K —r1 <l

¥

re{l,...,n—k},d(CH)=r+t
eue (1) <r <euc(t)

d1(CL) =1+4




Applications
[ Jele}

Linear rank-metric codes: generalized weights

C non-degenerate [n, klqm,q code such that C* non-degenerate
0=-¢eu.(0) <eue(t) < <ey.(ts—1) <eue(k)=n—k
(!
re {1,...,/(} g dr(C) :n—(k—f)—é‘uc(fi)
i <K —r1 <l

¥

re{l,...,n—k},d(CH)=r+t
eue (1) <r <euc(t)

{d(CH):1<r<n—k}={1,...,m\{n+1-0d(C): 1 <r<k}.

Wei-type duality




Applications
[ Jele}

Linear rank-metric codes: generalized weights

C non-degenerate [n, klqm,q code such that C* non-degenerate
0=-¢eu.(0) <eue(t) < <ey.(ts—1) <eue(k)=n—k
(!
re {1,...,/(} g dr(C) :n—(k—f)—é‘uc(fi)
i <K —r1 <l

¥

re{l,...,n—k},d(CH)=r+t
eue (1) <r <euc(t)

{d(CH):1<r<n—k}={1,...,m\{n+1-0d(C): 1 <r<k}.
Wei-type duality

@ Ducoat: Generalized rank weights:A duality statement TOPICS IN FINITE FIELDS, 2015.




Applications
[e] Je}

Families of RD-codes closed under Delsarte duality



Applications
[e] Je}

Families of RD-codes closed under Delsarte duality

C non-degenerate [n, k] qm/q code such that C* non-degenerate

C is an MRD code <= C is an MRD code




Applications
[e] Je}

Families of RD-codes closed under Delsarte duality

C non-degenerate [n, k] qm/q code such that C* non-degenerate
C is an MRD code <= C* is an MRD code

C non-degenerate [n, k] qm/q code such that C non-degenerate

\,

C is near MRD <> C= is near MRD

.




Applications
[e] Je}

Families of RD-codes closed under Delsarte duality

C non-degenerate [n, k] qm/q code such that C* non-degenerate

C is an MRD code <= C is an MRD code

\,

C non-degenerate [n, k] qm/q code such that C non-degenerate

C is near MRD <> C= is near MRD

.

C non-degenerate [m + p, k] qm/q code,1 < p < m/(k — 1), such that -+ non-degenerate
C is quasi-MRD <= cUp (k—=1)=p

ct is quasi-MRD <> U is a (k — 2)-scattered space

C is dually quasi-MRD <= Uc is a (k — 2)-scattered space and ey, (k — 1) = p

.




Thank you

Thank you for your attention!
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