BOUNDING THE NUMBER OF F,-POINTS OF
HYPERSURFACES IN (WEIGHTED) PROJECTIVE SPACES
ONE OF YVES’S SHARED PASSIONS

Jade Nardi

Frontiers in algebraic varieties over finite fields
31st of August, 2026

N Université
%\ de Rennes IRMAR



Getting started: weighted projective spaces and their F,-points

~ Definition N
The weighted projective space over F, with weights w = (wo, ..., w,,) € Ngfrl is
—m+1
P(w) = (Fy"\{0}) /~
where (g, ..., Ty,)~(A\"xg,..., A\ z,,) for every \ € F:

prm 9ef (1,1,...,1) is the classical projective space.
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Getting started: weighted projective spaces and their F,-points

~ Definition

The weighted projective space over F, with weights w = (wo, ..., w,,) € N’gf’l is

—=m+1
P(w) = (Fy"\{0}) /~

where (g, ..., Ty,)~(A\"xg,..., A\ z,,) for every \ € F:

prm 9ef (1,1,...,1) is the classical projective space.
A point in P(w) is an equivalence class [zg : - - : 2] for ~.
A point [zg : « -+ : | € P(w) is Fy-rational if (zf,...,2%)~(zo,...,2m). We write
P(w)(FF,) for the set of F,-(rational) points.

Theorem
[ An F,-point admits ¢ — 1 representatives in F;”“. = pn & |P(w)(F,)| = qmq"’_lf"

In this talk, we interest in upper bounds for the number of [F -points at which a
homogeneous polynomial of degree d vanishes in several WPS.



Outline of the talk 2/16

Part I: surfaces in P3
[2) Aubry & Voloch - Rational points on smooth surfaces in P* over finite fields (2026).

Part Il: hypersurfaces in WPS

[] Aubry, Castryck, Ghorpade, Lachaud, O'Sullivan & Ram - Hypersurfaces in weighted projective
spaces over finite fields with applications to coding theory (2017).

(] Aubry & Perret - Maximal number of rational points on hypersurfaces in weighted projective spaces

over finite fields (2025).

&) N. & San José - Maximum number of zeroes of polynomials on weighted projective spaces over a

finite field (2026).



Part |

Bounds for surfaces in P’

with a detour throught curves in P?



Stohr and Voloch’s strategy for curves C — P? 3/16

[2) Stohr & Voloch - Weierstrass points and curves over finite fields (1986).
Take C a plane curve of degree d defined by f(Xo, X1, X2) = 0 over F, with
p = char(F,) # 2. Write ® for the g—Frobenius morphism.

C(F,) = {PeC|®(P) =P} P =®(P)

n
def o(Q)

{PeC|®(P)eTpC}=Z
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[2) Stohr & Voloch - Weierstrass points and curves over finite fields (1986).
Take C a plane curve of degree d defined by f(Xo, X1, X2) = 0 over F, with
p = char(F,) # 2. Write ® for the g—Frobenius morphism.

C(F,) = {PeC|®(P)=P)

N
(PeC|®(P)eTpC}E 2 =Cn(g=0)

where g = Xgaof + Xi]alf + Xgagf

g(1L,z1,22) = (2 —x1)o1 f(1, 1, m2) + (28 — w2) 02 f (1, 21, T2)




Stohr and Voloch’s strategy for curves C — P? 3/16

[2) Stohr & Voloch - Weierstrass points and curves over finite fields (1986).

Take C a plane curve of degree d defined by f(Xo, X1, X2) = 0 over F, with
p = char(F,) # 2. Write ® for the g—Frobenius morphism.

C(F,) = {PeC|®(P)=P)

N
(PeC|®(P)eTpC}E 2 =Cn(g=0)
where g = Xgaof + Xi]alf + Xgagf

g(1L,z1,22) = (2 —x1)o1 f(1, 1, m2) + (28 — w2) 02 f (1, 21, T2)

Bézout’s theorem: if dim Z = 0, the number of points in Z counted with multiplicity
is deg(Z) = (deg f) - (degg) = d(d + ¢ — 1).
Multiplicity: If P e C(F,), then mp(Z) > 2.




Stohr and Voloch’s strategy for curves C — P? 3/16

[2) Stohr & Voloch - Weierstrass points and curves over finite fields (1986).

Take C a plane curve of degree d defined by f(Xo, X1, X2) = 0 over F, with
p = char(F,) # 2. Write ® for the g—Frobenius morphism.

C(F,) = {PeC|®(P)=P)

N
(PeC|®(P)eTpC}E 2 =Cn(g=0)

where g = Xgaof + Xi]alf + Xgagf
g(1L,z1,22) = (2 —x1)o1 f(1, 1, m2) + (28 — w2) 02 f (1, 21, T2)

Bézout’s theorem: if dim Z = 0, the number of points in Z counted with multiplicity
is deg(Z) = (deg f) - (degg) = d(d + ¢ — 1).
Multiplicity: If P e C(F,), then mp(Z) > 2.

Theorem [Stohr-Voloch, 1986]
{ If C has at least a non—flex point (= dim Z = 0), then |C(F,)| < 3d(d + ¢ — 1). ]

Stshr—Voloch th f — Counterexamples: lines, Hermitian curve.
~ Stohr—Voloch t €ory 1or curves in .



Voloch’s strategy for surfaces S — P3 (1/2) 4/16

[2 Voloch - Surfaces in P over finite fields (2003).

Take a degree—d surface S = P3 defined by f(Xo, X1, X2, X3) = 0 over Fy.

Set Sy : X{oof + X{o1f + XJoof + Xio3f =0 =SS ={PeS:P(P)ecTpS}.
vV SF)cSnS X dim(S n S1) = 1 (actually 1 for most of the surfaces).



Voloch’s strategy for surfaces S — P3 (1/2) 4/16

[2 Voloch - Surfaces in P over finite fields (2003).

Take a degree—d surface S © P3 defined by f(Xo, X1, X2, X3) = 0 over F,.

Set Sy : X{oof + X{o1f + XJoof + Xio3f =0 =SS ={PeS:P(P)ecTpS}.
vV SF)cSnS X dim(S N Sy) = 1 (actually 1 for most of the surfaces).

TpS contains (at most) 2 asymptotic lines that meet
the curve S N TpS at P with multiplicity > 3:

D) af(P)Xi= Y. Gif(P)X;X; = 0.
0<i<3 0<i<j<3

Tikz picture generated by Claude Opus 5 (I'm ashamed) —

S(Fy) € {P €S : ®(P) lies on the asymptotic lines at P}



Voloch’s strategy for surfaces S — P3 (1/2) 4/16

[2 Voloch - Surfaces in P over finite fields (2003).

Take a degree—d surface S © P3 defined by f(Xo, X1, X2, X3) = 0 over F,.

Set Sy : X{oof + X{o1f + XJoof + Xio3f =0 =SS ={PeS:P(P)ecTpS}.
vV SF)cSnS X dim(S N Sy) = 1 (actually 1 for most of the surfaces).

TpS contains (at most) 2 asymptotic lines that meet .
the curve § " TpS at P with multiplicity >3: Ao

D) af(P)Xi= Y. Gif(P)X;X; = 0.
0<i<3 0<i<j<3

Tikz picture generated by Claude Opus 5 (I'm ashamed) —

Set SQ : Zogigjg?) 8Z,JfXZqX;7 =0.
S(F,) € {P €S : ®(P) lies on the asymptotic lines at P} =S8 n S N Sy

=luvliu---ul,
0-dim. [Fg4-lineson S



Voloch’s strategy for surfaces S = P? (2/2) (¢ = p prime)

S:f(X0, X1, X0, X3) =0 Si: ) X10,f=0 S, XIX0,;f=0

093 O<i<y<3

We have S(F,)) cSnSinS=TULju---U Ly, m < 11d% — 30d + 18
if S smooth and d < p.

F4-lineson S




Voloch’s strategy for surfaces S = P? (2/2) (¢ = p prime)

S:f(X0, X1, X0, X3) =0 Si: ) X10,f=0 S, XIX0,;f=0

0<i<3 0<i<j<3
We have S(F,)) cSnSinS=TULju---U Ly, m < 11d% — 30d + 18
F,-lines on S if S smooth and d < p.
Theorem [Voloch, 2003] \
Multiplicity: If P € S(F,), then mp(S nS1 N Sa) = 6.
dld+qg—1)(d+2q—2
s, < AEEL=LS ) mig+1)




Aubry & Voloch’s strategy for surfaces S = P3 (2/2) (¢ = p prime)

d di=d+qg—1 do =d+2qg—2
S: f(Xo, X1, X5, X3) =0 Si: ) X10,f=0  S: ), XX, ;f=0

0<i<3 0<i<j<3
We have S(F,)) cSnSinS =T ULju---U Ly, m < 11d% — 30d + 18
0-dim. TFgy-lineson S if § smooth and d < p.

Theorem [Voloch, 2003]

Multiplicity: If P € S(F,), then mp(S nS1 N Sa) = 6.

dd+q—1)(d+2q—2)

N

[S(Fy)| < 6 +m(q+1)
Forie {1,2}, write SnS; =CiuLiu---ULy,. Then' =C; nCa.
If every L; appears with multiplicity 1, C; = d;H — Ly — - - - — L, € Pic(S).

hyperplane section
IT| = C1 - Co= didoH? — (dy + do)(Ly + -4 L) - H 4 (L1 4 -+ + Lyp,)?

=dd+q—1)(d+2¢—2)—(2d+3q—3)m+ (L + --- + Ly,)*
! 1 < _
Li-H=1 <m(m+1—d)



Aubry & Voloch’s bound for smooth surfaces in P3

Theorem [Aubry & Voloch, 2026]
If S is smooth of degree 2 < d < p and contains m IF,-lines, then

d(d+p—1)(d+2p—2)-3m(d +p—1) +m(m + 1)
6

v Improves on Voloch’s previous bound for p >

IS(EFp)| < +m(p+1)

11d? —33d+22
3 :




Aubry & Voloch’s bound for smooth surfaces in P3

~ Theorem [Aubry & Voloch, 2026] N

If S is smooth of degree 2 < d < p and contains m IF,-lines, then
dd+p—1)(d+2p—2)-3m(d+p—1)+m(m+1) .

[S(Fp)| < 6 m(p + 1)
v Improves on Voloch's previous bound for p > M
. J/
~ Example (does not reach the bound) \

—1
The F,-points of the Fermat surface S : XO +X1 —i—X2 XpT = 0 are contained
in its 3d*> = 3(p — 1) Fp-lines (i.e., [['| = 0), and |S(F (p* —3p° + 11p—9).

OO\C»J




Aubry & Voloch’s bound for smooth surfaces in P? and a bonus!

~ Theorem [Aubry & Voloch, 2026]
If S is smooth of degree 2 < d < p and contains m IF,-lines, then

dd+p—1)(d+2p—2)-3m(d+p—1)+m(m+1)

S| < - +m(p+1)
v’ Improves on Voloch's previous bound for p > M.

~ Example (does not reach the bound) \
The F,-points of the Fermat surface S : X0 —i—X1 —i—X2 X = 0 are contained

in its 3d*> = 3(p — 1) Fp-lines (i.e., [['| = 0), and |S(F

OO\CO

(p3 — 3p + 11p — 9)

(.

You may wonder what happens for curves on these surfaces...
Theorem [Berardini & N., 2022] dunfm&) =1
Let S — IP3 be an irreducible Frobenius classical surface of degree d. Let C < S

1
be a non—plane irreducible curve of degree 6 < g. Then |C(F,)| < 55(d +q—1).

Holds if C is Frobenius nonclassical — under some conjecture, if it is Frobenius classical.




Part [l

A Serre-like bound for
hypersurfaces in WPS



Motivation and starting point: Serre’s bound for classical projective spaces

For f € Fyl|xo,...,zm] homogeneous, Vm (f)(F,) % {PeP™F,): f(P)=0}.
Serre’s bound
{ If deg(f) = d, then [Vpm (f)(Fg)| < min {pm,dg™ " + pm—_2}. Pm = [P™(Fy)|.




Motivation and starting point: Serre’s bound for classical projective spaces

For f € Fyl|xo,...,zm] homogeneous, Vm (f)(F,) def {PeP™F,): f(P)=0}.

Serre’s bound
{ If deg(f) = d, then [Vpm (f)(Fy)| < min {pm,dg™ " + pm—2}. Pm = [P™(Fy)|.

The equality is reached. Write Fy, = {a1,..., a4}
d
mIfd<gq then f = H(:pl — ;o) defines a union of d hyperplanes meeting at the
i=1
codimension 2 subspace zg = 1 = 0.

mlfd>q+1, then dg™ ' + pp_2 = pp and

q
= xo ql_[ T —Oélivo
=1

vanishes at every [F,-point of P,



Motivation and starting point: Serre’s bound for classical projective spaces

For f € Fyl|xo,...,zm] homogeneous, Vm (f)(F,) def {PeP™F,): f(P)=0}.

Serre’s bound
{ If deg(f) = d, then [Vpm (f)(Fy)| < min {pm,dg™ " + pm—2}. Pm = [P™(Fy)|.

The equality is reached. Write Fy, = {a1,..., a4}
d
mIfd<gq then f = H(:pl — ;o) defines a union of d hyperplanes meeting at the
i=1
codimension 2 subspace zg = 1 = 0.

mlfd>q+1, then dg™ ' + pp_2 = pp and

q
= xo ql_[ T —Oélivo
=1

vanishes at every [F,-point of P,

Question: Weighted projective spaces are generalizations of P™. Do we have a
similar bound? If yes, is it reached?



WPS and their F -points 8/16

~ Definition N
P(wo, . .., wp) = (F;”“\{O}) J~ with (20, .- Zm)~ (N0, ..., Aa,), N € T

J

(.

~ Isomorphisms between WPS N
P(cwp, cwy, . .., cwp,) ~ Plwg, w, ..., wp)
Delorme: P(wq, cws, ..., cwy) ~ P(wy, wr, . .., ws) if ged(wg, c) = 1.

= ]P)(’LU(). url) o~ P(’UJ()T 1) o~ ]P)]

J

"

W.lo.g. w = (wo,...,wn) is well-formed: ged(w) = ged(wo, . .., W, ..., wn) = 1 Vi.



WPS and their F -points 8/16

~ Definition N
m+1 W ] =k
P(wo, . .., wp) = ( \{0}) J~ with (20, .- Zm)~ (N0, ..., Aa,), N € T
~ Isomorphisms between WPS N
P(cwp, cwy, . .., cwp,) ~ Plwg, w, ..., wp)
Delorme: P(wq, cws, ..., cwy) ~ P(wy, wr, . .., ws) if ged(wg, c) = 1.
= ]P)(’LU(). url) ~ ]I’D(’uj(]./ 1) >~ IP)]

(.

W.lo.g. w = (wo,...,wn) is well-formed: ged(w) = ged(wo, . .., W, ..., wn) = 1 Vi.
For P(1,...,1) = IP™, we can choose the representatives of F -points as follows:
(Lizy,...,zm), (0,1, 22,...,2m), ..., (0,...,0,1) with z; € F,.
Same for P(wy, ..., wp,) if gcd(q — 1,w;) =1 for every i € {0,...,m — 1}.
Example

In P(1,2,3) over F3, 2-(0,1,1) = (0,2%,2%) = (0,1,2). So (0,1,1) ~ (0,1,2).
A\ Not every Fs-point of the line g = 0 can be written (0,1, x2) with z9 € F3.




Why you may be interested in weighted projective spaces: a non-exhaustive list 9/16

m WPS are examples of toric varieties.
m WPS have finite quotient singularities.
m Classification of surfaces: Any surface with K2 = 1 is a weighted complete
intersection of type (6,6) in P(1,2,2,3,3). Catanese (1970)
m Invariants and moduli spaces:
m The moduli spaces of elliptic curves up to isomorphism over K (char(K) ¢ {2,3}) is

Mig={(a:b:A): A =—-16(4a® +27%)} = P(2,3,6).
' ~P(1,2,3)

m Genus-2 curves up to isomorphism over K (char(K) # 2) are characterized by Igusa
invariants (Ja, J4, Jg, J10) € P(2,4,6,10) with Jio # 0.
~P(1,2,3,5)



Serre-like bound for P(wy, ..., wy,)

deg,, (zg° - - zpm) = agwo + + - - + AW,

S =TFgqlzo,...,zm] = @ Sq with Sg= Span {M monomials of S : deg,, (M) = d}.
d=0



Serre-like bound for P(wy, ..., wy,)

deg,, (g® -+ x0m) = agwo + -+ - + amwy,

S =TFgqlzo,...,zm] = @ Sq with Sg= Span {M monomials of S : deg,, (M) = d}.
d=0
Conjecture [Aubry, Castryck, Ghorpade, Lachaud, O’Sullivan & Ram, 2017]
Ifwp=1<w; <+ <wy and lem(wy, ..., wy) | d, then

m

. d
ek Vo) (f) (Fg)| = min g pm, 7 -¢™ " + P2 g -

¢/ matches Serre's bound for w = (1,...,1),

v’ proved for m = 2 by Aubry et al. and refined by Cakiroglu & Sahin,
[2) Cakiroglu & Sahin - Algebraic Invariants of Codes on Weighted Projective Planes (2025)

v proved for w; =1 and ged(q — 1, w;, w;) = 1 by Aubry & Perret (25).



Aubry & Perret’s strategy (1/2) 11/16

P(wo, - - ., Wiy) f(zo,...,xm) =0



Aubry & Perret’s strategy (1/2) 11/16

Wm

P(wo, - - -, Wm—1,1) f(zo, .., Tme1,22m) =0
i Tm
P(wo, - - ., Wiy) fzo,...,xm) =0
P (U,‘(). ey 'lL'm)

[z al it ay].

P (U“(y e, Wi, 1,’11,'141 gy IUW)

where m; : { [0 : - Tm]

—
—



Aubry & Perret’s strategy (1/2) 11/16

pm }‘(1/() ..... 1/,,,) = f( 00, whEm) =0
I mo
»L Tm—2
Wim, w.
P(wo, ..., Wym—2,1,1) flzo, ...,z alm) =0
l TTm—1
]P)(’U)(), oo, Wme—1, 1) f("l’(:): y Tm—1, lem) =0
i Tm
]P)(’U)(), e wm) f('TO: cos ?:I;III,) =0
where T { P (U“(y e, Wi, 1,’11,'141 gy urm) - P ('u,'().l.”; .y 'lL'm)
[0 : - Tm] e R I ey I

Strategy: relate |VP( | with ‘me ) )‘ and use Serre's bound for P™.

m) (Fy).

— Counting ‘WJI(P)‘ for P e P(wy,...,w

\_/



Aubry & Perret’s strategy (2/2) 12/16

. { P(wo,...,wi—1, L, wit1,...,Wy) — }P’(wo,l.u.. -y W)
[zo:- - zp] e HEERI A ey I
Every P = [xg: -+ : 2] € P(wo, . .., wm)(Fy) with every z; € Fy falls into exactly
one of this case.
my,=0— ’/T;l(P) ={[zo:-rmiz1 1001 s T}
BT = 1

m ¢ {avixelF,} > (P)=0



Aubry & Perret’s strategy (2/2) 12/16

o P (wo, ..., wi—1, 1, wit1,...,wm) — P (wo, ..., wn)
v [z0: - Tm] i LI R T ey
Every P = [xg: - : 2] € P(wo, ..., wn)(Fy) with every z; € Fy falls into exactly
one of this case.
w2, =0—m "(P)={[zo::mi1:0:2i11: 2]}
BT = 1
Example

P(1,1,1,4) — P(1,1,2,4)

[zo : 2120 23] [:Eo:xl:x%:xg].

Over 5, consider 7y : {

A point P = [z : z1 : 1 : 3] has two preimages [zo : z1 : +1 : x3]

mz; ¢ {aVi,zelF,} —>7r71(P) =0



Aubry & Perret’s strategy (2/2) 12/16

o P (wo, ..., wi—1, 1, wit1,...,wm) — P (wo, ..., wn)
v [z0: - Tm] i LI R T ey
Every P = [xg: - : 2] € P(wo, ..., wn)(Fy) with every z; € Fy falls into exactly
one of this case.
w2, =0—m "(P)={[zo::mi1:0:2i11: 2]}
BT = 1
Example

P(1,1,1,4) —  P(1,1,2,4)
[zo : 2120 23] [:Eo:xl:x%:xg].
A point P = [xg : x1 : 1 : 23] has two preimages [zg : x1 : £1 : z3]... unless they
are the same! For example, [0:0:1: 23] =[0:0: —1: 23] because 22 = —1.

Over 5, consider 7y : {

m ¢ {zvizelF} > (P)=0



Aubry & Perret’s strategy (2/2) 12/16

T { P(wo,...,wi_l,l,wiH,...,wm) i P(wo,.i.,wm)
[z0: 2] e E R T e
Every P =[x : - -+ : @y ]| € P(wo, ..., wn)(F,;) with every z; € I, falls into exactly
one of this case.
mz;, =0— 7?,;1(]3) ={{zo:-rmiz1 10z s T}
BT = 1
~ Proposition [Aubry & Perret, 2025] \

Let 6p = ged (wj : j € Supp(P)) and 6; p = ged (w; : j € Supp(P) and j # i)
where Supp(P) = {j : ; # 0} . Then
7P| (Fy) = B 0= D) X Oup)
L depends on (the support of) P
If ged (wy, wj,q — 1) =1 for every j # i, then |7T;1(P)| (Fy) = ged (wi, g — 1).
v does not depend on P

|

m ¢ {avixelF,) > (P)=0



Serre-like bound for P(wy, ..., wy,)

Conjecture
Ifwp=1<w; <+ <wy and lem(wy, ..., wy) | d, then
: d m—1
max Vo) (f)(Fg)| = min {pm, o +pm—2} .
¢/ matches Serre's bound for w = (1,...,1),

v proved for m = 2 by Aubry et al. (17) and refined by Cakiroglu & Sahin (25),
v proved for w; =1 and ged(q — 1, w;, w;) = 1 by Aubry & Perret (25).



Serre-like bound for P(wy, ..., w,,): definitely proved

Conjecture

If wg=1<w; <--- <wy and lem(wy, ..., wpy,) | d, then

: d m—1
max Vo) (f)(Fg)| = min {pm, o +pm—2} .

¢/ matches Serre’s bound for w = (1,

1),

v proved for m = 2 by Aubry et al. (17) and refined by Cakiroglu & Sahin (25),
v proved for w; =1 and ged(q — 1, w;, w;) = 1 by Aubry & Perret (25).
Theorem [N. and San José, 2025]

: d—1 m—1
If wo = 1, then IfgaS{j\VP(w)(f)(Fq)\ = min {pm, qle * 1) q +pm2}-




Footprint (or staircase) bound 14/16

Fix a monomial order < over the graded ring S = Fy[wo,...,zm] = @.5¢ Se-
= total ordering on monomials compatible with multiplication

The leading monomial LM(f) of f € S is the greatest monomial appearing in f.
The footprint of I is A(I) = {M monomials of S}\ {LM(f), f € I}.

~ Footprint bound over P(w) \
Vi) (I)| < |Ac(I)] for some e » 0 where A (I) = A(I) A Se.
~ Example N

I ={zp, 23y < Fylzo,21] and 2o < 1.
Vpi(I) = @ and A(I) = {1,z1} so A.(I) = @ for e » 0.

(. J




Vanishing ldeal of P(wo,...,wn,)(F,;) and footprint bound

Let I be the ideal of homogeneous polynomials vanishing on P(w)(F,).

For f homogeneous of degree d and some e > 0,
V) (F)(Fg)| = Vo) (I + ()< Acl +(f))



Vanishing ldeal of P(wo,...,wn,)(F,;) and footprint bound

Let I be the ideal of homogeneous polynomials vanishing on P(w)(F,).

For f homogeneous of degree d and some e > 0,
Vi) (F)(Fq)| = [Va)( + ()€ Ac(l +(f))
= |{M mon. of S} ~ {LM(h) : he I +{f)}|
[{M € Ac(I) : LM(f) { M}
= |Ac(D)| = [{M € A(I) : LM(f) | M}|



Vanishing ldeal of P(wo,...,wn,)(F,;) and footprint bound

Let I be the ideal of homogeneous polynomials vanishing on P(w)(F,).

[ Sahin - Computing Vanishing Ideals for Toric Codes (preprint 2025)
¢/ Binomial X No known generators in general

v If wg =1, then zgx; (xq_l — xz)u"'(q_l)) €l fori>1.

)

= A monomial z° - --zbm € A(I) with by # 0 satisfies b; < ¢ — 1 for all i > 1.

For f homogeneous of degree d and some e > 0,
V() (F) ()| = [V (I + ()< Al +(f))
= |{M mon. of S} ~ {LM(h) : he I +{f)}|
{M € Ac(I) : LM(f) t M}|
= [Ac(D)] = [{M € Ac(I) : LM(f) | M}|



Vanishing ldeal of P(wo,...,wn,)(F,;) and footprint bound

Let I be the ideal of homogeneous polynomials vanishing on P(w)(F,).

[ Sahin - Computing Vanishing Ideals for Toric Codes (preprint 2025)
¢/ Binomial X No known generators in general

v If wg =1, then zgx; (xq_l — xz)u"'(q_l)) €l fori>1.

)
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Thank you for your attention!




