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mIf Qi is integral Vi, MV(Q;) € Z=
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Algebraic Geometry

Ay, ..., A, CZ" finite

fi=> uat’€ClH, ... 67
aEA,-

A; = conv(A;) C R"

deg (Vicp(fi- -, £)o) < MV(A)

Bernstein-Kushnirenko
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If V:= Vicxy(h, ..., f,) is finite and
each P; n-dimensional:

dime (ClE, . 611/ (A . £)) < MV(D)

If =, there is a basis of the quotient
made with monomials supported in

A:=3%Ajor A°and J/




Moreover

Carlos D'Andrea

sparse resultants and residues in the torus



Moreover

The reduction modulo (f1, ..., f,)
can be done “a la Macaulay”:




Moreover

The reduction modulo (f1, ..., f,)
can be done “a la Macaulay”:

" (A—=A)NZ"Y — (ANZ")
(g1,---,8&n) — > gifi




Moreover

The reduction modulo (f1, ..., f,)
can be done “a la Macaulay”:

" (A—=A)NZ"Y — (ANZ")
(g1,---,8&n) — > gifi

" (A —=N)°NZYY = (ANZ")
(81;---,8n) — Zigfﬁ + )\JﬁT fn

.....
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What if V' is finite but
mdeg(V) < MV(Ay,...,A,)?
m dim(P;) < n for some i?
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O ((A—A)NZ"Y — (ANZ")
(gl;---;gn) — Z,g/f/
(Tuitman 2011) k > n
(A =N NZY = (ANZ"
(81, - - -+ &) > Do &ifi + 20, N
(Cox-Dickenstein 2005)
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Even better!
n (A —=A)NZ"Y — (A°NZ")
(g1,--.,80) — D, &f

if all P;'s are n-dimensional
(D-Dickenstein 2023)
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Sparse Resultants

Ao, ..., A, CZ" finite
A; = conv(A;) CR"

fi=> uat’cCly,... .t
acA;
with u; ; indeterminates
Elim 4, .4, € Z|u; ] irreducible
defining the systems with solutions
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fo = ap+ a1ty
fi = 50+51t1+52t12

Res 5.4, = Boas + Brapar + 5204(2)
w=1(0,1;0,1,2)
deg, (Res,.4,) =2
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pi: A — R, I':_O,...,nconvex
piecewise affine functions

Mi(po, ..., pa) = > (1" Y /A . Poth Epydvol
it i

j=0 0<ip<...<ij<n

K is the inf-convolution
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Sparse isobarism

Res 4 is homogeneous with respect to
Uj o — a and

degyn(Resa) = (1, .- -, ftn)

M = MI(X/‘AO; ce 7X,"An)
(D-Jeronimo-Sombra 2023)
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Vanishing coefficients

A,- CA;, pi:A; —RO0in A,- and 1
in A; \ A; TFAE:
IRGSA(E),...,&)#O
mMl(pg,...,pn) =0
If this is the case

Resa(f ) iHDeﬂ Resa,
(D-Jeronimo- Sombra 2023)
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Initial Forms

w = (Wo, ..., w,) € RA x . RA

ord,(Res4) = MI(puy, - - -+ Puy)
init,(Resa) = £ [ [pcg,,) Resa,
(D-Jeronimo-Sombra 2023)
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