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Posgrado en Ciencias Matemáticas

Objetivo

Que los alumnos dominen las técnicas del poĺıgono y poliedro de Newton para parametrizar curvas planas
e hipersuperficies algebraicas y que entiendan las ideas detrás de sus extensiones al caso diferencial y la
geometŕıa tropical

Temario

La primera parte de cada tema estará dedicada al caso algebraico clásico y la segunda a la extensión del
caso clásico a Ecuaciones diferenciales.

1. Curvas planas y ecuacines diferenciales ordinarias

(a) El método del poĺıgono de Newton-Puiseux para parametrizar curvas algebraicas planas [Cas2000,
Pu1850]

(b) extensión para encontrar soluciones de ecuaciones diferenciales ordinarias. [Fi1889, GS1991,
Ca1993]

2. Hipersuperficies y ecuaciones en derivadas parciales.

(a) El poliedro de Newton para parametrizar hipersuperficies algebraicas [McD1995],

(b) Campos donde se calculan las parametrizaciones [Ra197, AI2009, AK2013]

(c) Extensión a ecuaciones diferenciales parciales [AC2001,ARJ2003]

3. Codimensión arbitraria y sistemas de ecuaciones en derivadas parciales

(a) La tropicalización de un ideal algebraico [MS2015]

(b) uso de la tropicalización de un ideal para calcular parametrizaciones de variedades algebraicas
de codimension arbitraria [AIL2010]

(c) geometŕıa tropical diferencial [Gr2017, AGT2016,AI2016, FGH20]
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AIL2010 F. Aroca, G. Ilardi and L. López de Medrano. Puiseux power series solutions for systems of equa-
tions. Intern at. J. Math., 21(11):1439-1459 (2010)

AK2013 Aparicio Monforte, A., Kauers, M.: Formal Laurent series in several variables. Expo. Math. 31(4),
350–367 (2013)

Ca1993 Cano, J.: On the series defined by differential equations, with an extension of the Puiseux polygon
construction to these equations. Analysis 13, 103–120 (1993)

Cas2000 Casas-Alvero, E. (2000). Newton–Puiseux algorithm. In Singularities of Plane Curves (London
Mathematical Society Lecture Note Series, pp. 15-38). Cambridge: Cambridge University Press.
doi:10.1017/CBO9780511569326.003

FGH20 S Falkensteiner, C Garay, M Haiech, et. al. The Fundamental Theorem of Tropical Partial Differ-
ential Algebraic Geometry, In Proceedings of the 45th International Symposium on Symbolic and
Algebraic Computation (ISSAC ’20). Association for Computing Machinery, New York, NY, USA,
178–185.

FGH23 S Falkensteiner, C. Garay, M Haiech, et. al., On Initials and the Fundamental Theorem of Tropical
Partial Differential Geometry. Journal of Symbolic Computation (Elsevier, 2023), ISSN 0747-7171,
https://doi.org/10.1016/j.jsc.2022.08.005.

Fi1889 Fine, H., On the functions defined by differential equations, with an extension of the Puiseux Polygon
construction to these equations. Amer. Jour. of Math. XI (1889) 317–328

FT2022 Alex Fink and Zeinab Toghani. Initial forms and a notion of basis for tropical differential equations.
Pacific Journal of Mathematics 318:2 (2022), 453–468.

Gr2017 [Gri] D. Grigoriev. Tropical differential equations. Avdances in Applied Mathematics. Vol 82, Pages
120-128 (2017).

GS1991 Grigoriev, D.Y., Singer, M.F.: Solving ordinary differential equations in terms of series with real
exponents. Trans. AMS 327(1), 329–351 (1991)

HG2021 Hu, Y., Gao, XS. Tropical Differential Gröbner Bases. Math.Comput.Sci. 15, 255–269 (2021).
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