
HAL Id: inria-00329754
https://inria.hal.science/inria-00329754v1

Submitted on 13 Oct 2008

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

HAL Authorization

On The Topology of Planar Algebraic Curves
Jinsan Cheng, Sylvain Lazard, Luis Mariano Peñaranda, Marc Pouget, Fabrice

Rouillier, Elias P. P. Tsigaridas

To cite this version:
Jinsan Cheng, Sylvain Lazard, Luis Mariano Peñaranda, Marc Pouget, Fabrice Rouillier, et al.. On The Topol-
ogy of Planar Algebraic Curves. 24th European Workshop on Computational Geometry - EuroCG 2008, Mar
2008, Nancy, France. pp.213–216. ⟨inria-00329754⟩

https://inria.hal.science/inria-00329754v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr


∗ ∗ ∗

∗ † ‡

Abstract

1 Introduction
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2 Notations and Preliminaries.

Cf

f Q[x, y]

fx f x
fyk fk kth

y p = (α, β) ∈ C2

x f(p) = fy(p) = 0
f(p) = fx(p) = fy(p) = 0 x

f(p) = fy(p) = 0
fx(p) #= 0 y y

P1, . . . , Pi

I(P1, . . . Pi)

{P1 =
0, . . . , Pi = 0}

Ic = I(f, fy)
Is = I(f, fx, fy) x

C
Ij = I(fx, fy)

Im = I(fx/ gcd(fx, fy), fy/ gcd(fx, fy))

I Q[x, y]
Q Q (α, β) I

(Q[x, y]/I)(α,β)

Q[x, y]/I I(x−
α, y−β)
Q (α, β)

I
(α, β)

f, g ∈ Q[x, y]
Cf Cg C2

p = (α, β) (α, β)
I(f, g)

Int(f, g,p)

Cf

Ij = I(fx, fy)

x = α
p = (α, β) Cf

β f(α, y)
p

mult(f(α, y), β)

p = (α, β)
Cf

mult(f(α, y), β) = Int(f, fy,p) − Int(fx, fy,p) + 1.

x

mult(f(α, y), β) = Int(f, fy,p) + 1.

p = (α, β)
Cf k
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I = I(P1, . . . , Ps)
Pi ∈ Q[x1, . . . , xn]

(I)

F (t) = 0, x1 = G1(t)
G0(t)

, . . . , xn = Gn(t)
G0(t)

F,G0, . . . , Gn

Q[t] t

γ ∈ Q[x1, . . . , xn]
V (I) γ

3 Algorithm

f ∈ Q[x, y]
Q[x]

x Ic

Im γ
Fc Fm

Ic Im Fc

Fc Fm

Fc (Fc, Fm)
C

Fc x C
Ic

x
x

C

F
mγ γ
Q[x1, . . . , xn]/I
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B C
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kc km

p Fc Fm

p Ic

Im

p

k = kc − km + 1 p

fyk

x C

My

y y

Mx

y x

x f
y α

[a, b] x = a x = b
f Mα

y C
x = a x = b M = max(Mα,Mx,My)

]a, b[×M
]a, b[× − M +∞ −∞

x = α
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4 Complexity Analysis

f ∈ Z[x, y]
d τ
sk f

y sc

f s = max{sc, sk} R

ÕB

ÕB

(
R(d12τs + d12s2 + d7τ2)

)

ÕB(N22) N = max{d, τ}
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