
Polynomial maps Cn → C
n of degree at most d

Let

C[Cn]≤d

be the space of d variable polynomials over C of degree at most 3.

The space of polynomial maps Cn → C
n is of degree at most d is

EndPoly(Cn)≤d = C[Cn]n≤d

The Jacobian determinant gives a polynomial map

EndPoly(Cn)≤d C[X1, … ,Xn]≤D

The subset of polynomial automorphisms

AutPoly(Cn) ⊆ (detD)−1(C ∖ {0})

subset of automorphisms of Jacobian determinant 1

[1]

subset of endomorphisms of Jacobian determinant 1
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detD
−→

AutPoly(Cn)1
≤d

⊆ C[Cn]n≤d

is Zariski closed.

Let Y ⊆ (detD)−1(1) be an irreducible component. Then either Y ⊆ AutPoly(Cn) or a

generic element of Y  is not injective.

Question

Is (detD)−1(1) irreducible?
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8X 3 + 4X 2 − 4X − 1

x2 + y2 − 3
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X 3 + Y 3 − 3aXY
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Chebyshev polynomials of the first kind

Logistic map

Dynamics of the map z2 + c

↦
⎛⎜⎝x

y

y

⎞⎟⎠ ⎛⎜⎝ (1 + xy)3z + y2(1 + xy)(4 + 3xy)
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