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— effective membership tests
Dickenstein-Sessa 1990
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The map
(Klzo, - zal {20, B 1) o g = K

|:J207f1h7~-~7fnh:| — d]_ e

is the global residue of fi,....f,
Obs: Resg( pdz ) = Resy (&)

fi.fn 2f. ]

If deg(p) < di+...+d,—n
zo|p" == Euler-Jacobi
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LV(F)=d,...d,

is a very strong condition

“Sparse” philosophy: f = > __, c,t?
A C 7" finite
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If f1,....f, € K[t;}, ..., t5] and
V(f) C (K*)" finite then
BV(F) < MV(N(R), ..., N(£,)
with generic equality

the mixed volume
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local and global residues are defined

as usual:
d dtp .__
Resg(f1 7 tl A . /\t_i) —
d dt,
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Euler-Jacobi in the torus

If

and

N(ti...t,p) C (N(f)+...+N(£))

dt
— Resg(fp )zO
1. -
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“Homogeneous” polynomials

P := N(f)+ N(f) + ... N(f,) The
Cox ring is K[xq, xo, ..., xp]
(one variable per facet)

and a “homogenization” rule
ﬁ'l—> f,-h - K[Xl,...,X/\/]
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BKK bound and Toric residues

#V(f,....f)=m =
I Vi (f7 P ) =0
There is a trace map
(K[Xl,...,x/\/]/<foh, ﬂh,...,fnh>)p — K
giving the global residue
Cox 96

Cattani, Cox, Dickenstein 97
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very special cases
Cox 96
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Toric jacobians?

Jf0h7f1h7"'7fnh - IK[X]_7 .. ,XN]

very special cases
Cox 96
Cattani, Cox, Dickenstein 97

“Combinatorial” jacobian
Cattani, Cox, Dickenstein 97
D, Khetan 2003
Khetan, Soprunov 05




Dimension one?

n

1 <dim (K[Xl,,XN]/<ﬁ)h,f1h,,fh>)p§ 1+

with [ being described

combinatorially
Cox, Dickenstein 05
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s it true that
Euler-Jacobi <= #V/(f) =m?
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w/ A. Dickenstein

s it true that
Euler-Jacobi <= #V/(f) =m?
Jen €y, .. fN) =

O’...’ n

V(... £1) #07
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Euler-Jacobi

Is it true that if #V/(f) < m? then

dp: N(t;...t,p) C
(N(h) + ... + N(f))o
such that Resg( £ ) £ 07

fl...
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Answer: “complete” your system

dim (K[xl, x]RS f,f’))p could never
be one

i =2—t+t+bh+2tth+ts
L =14+4t+0b
fz = 2—3t3—|-t§

N(f) =27, x {0}
N(f) = Ay x {0}
N(f;) = {(0,0)} x [0,2]
has a monomial of nonzero global residue
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Only obstruction (so far):

D-Dickenstein 2025
Assume that N(f),..., N(f,) is
“completable”. If #V(f) < m and
Vx(f") is finite (there are zeroes at
Xy )then Ip = N(ty...t,p) C
(N(f) + ...+ N(f))o such that

Resg< P ) £ 0

fi...
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