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Articulo  Discusién Leer Editar Ver historial Herramientas

Alicia Marcela Dickenstein (17 de enero de 1955, ciudad de Buenos Aires) es una matematica,
investigadora y profesora argentina conocida por su trabajo en geometria algebraica,

Alicia Dickenstein
particularmente geometria tedrica. B

Biografia (ediar]

Egreso6 en 1972 del bachillerato del Colegio Nacional de Buenos Aires.! En 1973 comenz6 a
estudiar la licenciatura en Ciencias A ati en la Facultad de Ciencias Exactas y Naturales
de la Universidad de Buenos Aires, recibiéndose en 1977.2 En 1982, obtuvo el titulo de Doctora
en Ciencias Mateméticas en la misma institucién, bajo la direccion de Miguel Herrera® , con una
tesis sobre geometria analitica compleja.

Fue la primera directora del Departamento de Matematica de la Facultad de Ciencias Exactas y
Naturales de la UBA (en el periodo 1996-1998), donde desde 2009 paso a ser profesora regular ;
titular plenaria.* Informacién personal
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Alicia Dickenstein was born in
Buenos Aires, Argentina. She com-
pleted her BS in mathematics in
1977 and her PhD in 1982 at the
University of Buenos Aires, where
she is now a full professor. Dicken-
stein’s research is in algebraic ge-
ometry and its applications. She
has published over 80 research
papers and supervised 7 graduate
and 20 undergraduate students.
Dickenstein is a Fellow of the AMS
(2019) and SIAM (2020) and received the 2021 L'Oréal-UNESCO Interna-
tional Award for Women in Science. She also served as a vice-president
of the International Mathematical Union (IMU). In addition to her re-
search, Dickenstein co-authored Matemax, a problem-solving book for
children presented in both Spanish and English.

This poster is part of the EvenQuads project, which combines innovative mathemat-
ical card games with learning about amazing women mathematicians. The project
celebrates the 50th anniversary of the Association for Women in Mathematics.
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Un problema del MateMax

Torneo eliminatorio

64 jugadoras van a competir en un torneo de tenis. En cada partido, la juga-
dora que pierda quedara eliminada, pero le regalaran un par de zapatillas
marca “Gabriela Corazén". La que gane un partido, volveréd a jugar contra
otra rival, hasta que se determine la ganadora del torneo.

¢Cudntos pares de zapatillas van a regalar ?

¢Cudntos partidos van a jugarse en total para hallar la ganadora ?
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Conferencia Cientifica

Publications (by number in area)

Algebraic geometry Biology and other natural
sciences Classical thermodynamics, heat transfer ~ Combinatorics
Commutative rings and algebras Computer science  Convex
and discrete geometrv  General History and biography = Numerical

analysis ~ Several complex variables and analytic spaces
Special functions
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Discriminante de una cuadratica

ax? -+ bx + ¢ tiene discriminante
A = b? — 4ac
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Discriminante de una cuadratica

ax? -+ bx + ¢ tiene discriminante
A = b? — 4ac

¥ = — —

Discriminant

A =0 <= la cuadratica tiene una
unica raiz




Geometria del discriminante




Geometria del discriminante

En el espacio (a, b, ¢) la ecuacién
b?> — 4ac = 0 define una superficie
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En el espacio (a, b, ¢) la ecuacién
b?> — 4ac = 0 define una superficie
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x> b+ ex+d




Discriminante de la cubica

ax> bt ex+d
A = —27a°d? + 18abcd — 4ac?
—4b3d + b*c?




Discriminante de la cubica

ax’ + bx* + cx + d
A = —27a*d” + 18abcd — 4ac’
—4b3d + b*c?
se anula cuando hay una raiz doble +
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—27a°d? + 18abcd — 4ac® — 4b3d +
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Geometria

—27a°d? + 18abcd — 4ac® — 4b3d +

Superficie racional:

2

(u, v, w) = (W, —2uw? — vw?, 1Pw + 2uvw, —uv)
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En general...

f(x) = ax"+a, 1x" 1+, +ax+ag
existe A € Zlag, a1, . . . , ap|que se
anula cuando f(x) no tiene n raices
(complejas) distintas




En general...

n—1

f(x) = apx"+a,_1x"" "+...+arx+ag

existe A € Zlag, a1, . . . , ap|que se
anula cuando f(x) no tiene n raices
(complejas) distintas
A=0cC!
es una (hiper) superficie racional
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Generalizaciones?

Mas variables
a+ bx + cy + dx® + ey® + fxy

A = —4adf + ae® + b*f — bce + c*d
se anula si hay un punto singular
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a+ bx + cy + dx> + fxy + dy?
a + bx+ cy+dx*+ f'xy + dy?




Otra generalizacion

a+ bx + cy + dx> + fxy + dy?
a + bx+ cy+dx*+ f'xy + dy?
N\ .
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El discriminante
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i Quién es?
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18afb’ ¢’ (d')? (f /) + 24" ()% d’ (F') d“ + 2bf (b/) c’d" (f) d* + 16bca’ (d')* F'd* +
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40af (b')2 (d)3 F'd* — 8af (") (d')3 F'd* —
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+ab?b’c’ (d ) £ d* + 2bf (b')3 (d')? F'd* + abfb’ (c')? (d')? f'd* + 14cf (b')2 ¢’ (d')? F'd* —
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4b3p’ ( ’) (f ) — 24bc?b’ (d")3 (' ) a3+ 72acfb’ ( d’)3 (F)2d® — abPec’ (d')3 (F)% d® +
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8bcf2b' ¢! (d')* d? — acf® (b')3 ( )3 d? + 443’ (b))% (d')3 d? — abf3 (b))% ¢ (d')3 d? —
4b3c (d')3 (/)3 d? + 8ab®f (d’ ) d? —ab* (d')* (F)2 d? + 12622 (d')* (F/)% d? +
88a2f2 (d')* (f')? d? — 88abcf (d’)* ( N2 d? + ab?f2a’ (d')? (') d% — 16abf2b’ (d')® (F')? d? +
4b?cfb’ (d")3 (F1)% d? —ab3fc’ (d')3 (£/)2 d?+16b°c (d")° £/ d® —32ab%f (d')® ' d? +16af3a’ (d')* F'd? —
88acf2b’ (d')* 'd? +8b° b’ (d')* £/ d® +64bc2 b’ (d')* f'd? — 24abf2c’ (d')* f'd? +8b2cfc’ (d')* F'd? +
8af3 (b')2 (d')® 'd? + 4bcf? (b') (d')3fd? —8bf3a’b’ (d')3 £ d? + 8b2F2b ¢! (d')® F'd? +
32ab%F2 (d")% d — 32b3cf (d')® d + 32acf3b’ (d')° d — 32bc2F2b (d')° d — 8af* (b')? (d')* d
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+8bcf> (b')% (d')* d — 8ab?f2 (d')* (F')2 d + 8b3cf (d')* (f/)> d — 642%F> (d')° F'd +
96abcf? (d')° f'd — 3262c2f (d')° £/ d + 16abf3b’ (d')* £'d — 16b2cf2b’ (d')* f'd + 16a°F* (d’)® —
32abef3 (d')° + 166222 (d)®
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Una generalizacion mas

a+ bx?y +cx3y?
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iQué sabemos de 7

m No necesariamente hay “un” A
m Homogeneidades
m Invariancias

m A = 0 es una hipersuperficie
racional

m “Se puede” calcular
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Desafio
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Importantisimo en aplicaciones
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m Fisica e Ingenieria
m Andlisis de estabilidad estructural
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m Analisis de sistemas de informacidn
geografica
m Modelado de accidentes geograficos
m Prediccién de trayectorias
m Investigacion en medicina y farmacologia
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Discriminantes y Alicia Dickenstein

) MR4599256 ' Reviewed Dickenstein, Alicia; Di Rocco, Sandra; Morrison, Ralph Iterated and mixed discriminants. J.
Comb. Algebra 7 (2023), no. 1-2, 45-81. (Reviewer: Haohao Wang) 13P15 (14Q20 52A39 52B20) (Cawsuua\
Review PDF | Clipboard | Journal | Article

) MR3289657 Reviewed Dickenstein, Alicia; Emiris, loannis Z.; Karasoulou, Anna Plane mixed discriminants and
toric Jacobians. SAGA—Advances in ShApes, Geometry, and Algebra, 105-121, Geom. Comput., 10, Springer, Cham,
2014, (Reviewer: Hossein Sabzrou) 13P15  consutat
Review PDF | Clipboard | Series | Chapter | 5 Citations

) MR3078246 Reviewed Cattani, Eduardo; Cueto, Maria Angélica; Dickenstein, Alicia; Di Rocco, Sandra; Sturmfels,
Bernd Mixed discriminants. Math. Z. 274 (2013), no. 3-4, 761-778. (Reviewer: Maria-Laura Torrente) 14M12

(13P15 14M25 14705 52B40) CCD\su\\a\
Review PDF | Clipboard | Journal | Article | 20 Citations

) MR2911928  Reviewed  Dickenstein, Alicia; Nill, Benjamin; Vergne, Michéle A relation between number of integral
points, volumes of faces and degree of the discriminant of smooth lattice polytopes. C. R. Math. Acad. Sci. Paris
350 (2012), no. 5-6, 229-233. (Reviewer: Matthias Beck) 52B20 (11H06 11P21 14M25) :Ca wsulta’l
Review PDF | Clipboard | Journal | Article | 1 Citation

) MR2500350 Reviewed Cueto, Marfa Angélica; Dickenstein, Alicia Some results on inhomogeneous discriminants.
Proceedings of the XVith Latin American Algebra Colloquium (Spanish), 41-62, Bibl. Rev. Mat. Iberoamericana, Rev.
Mat. Iberoamericana, Madrid, 2007. (Reviewer: Luis David Garcia-Puente) 14M25 (13P05 14E05 68W30)
Review PDF | Clipboard 8 Citations € Consual

“«

[ MR2343141 Reviewed Dickenstein, Alicia; Rojas, J. Maurice; Rusek, Korben; Shih, Justin Extremal real algebraic
geometry and &/-discriminants. Mosc. Math. J. 7 (2007), no. 3, 425-452, 574. (Reviewer: Meirav Topol-Amram)
14M25 (14P25 34C08) Cc:nsm\a\
Review PDF | Clipboard Article | 12 Citations

) MR2328718 | Reviewed Dickenstein, Alicia; Feichtner, Eva Maria; Sturmfels, Bernd Tropical discriminants. /. Amer.
Math. Soc. 20 (2007), no. 4, 1111-1133. (Reviewer: G. K. Sankaran) 14M25 (52820)  consutat
Review PDF | Clipboard | Journal | Article | 70 Citations
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Cueto, Maria Angélica; Dickenstein, Alicia
Some results on inhomogeneous discriminants
Rev. Mat. |beroamericana, 2007
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Cueto, Maria Angélica; Dickenstein, Alicia
Some results on inhomogeneous discriminants
Rev. Mat. |beroamericana, 2007
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m Muestran la biracionalidad de la
parametrizacion de Horn-Kapranov

de A

m Varias “recetas’ para simplificar el
calculo de A

m Estudio de A en codimension 3




Otra aplicacion de Horn-Kapranov

Dickenstein, Alicia; Rojas, J. Maurice; Rusek,
Korben; Shih, Justin
Extremal real algebraic geometry and
A-discriminants
Mosc. Math. J. 7 (2007)




Otra aplicacion de Horn-Kapranov

Dickenstein, Alicia; Rojas, J. Maurice; Rusek,
Korben; Shih, Justin
Extremal real algebraic geometry and
A-discriminants
Mosc. Math. J. 7 (2007)
Contraejemplos simples de la conjetura de
Kushnirenko




Conjetura de Kushnirenko (1970)




Conjetura de Kushnirenko (1970)

el numero de soluciones aisladas
positivas de

alXOélyﬁl _|_ azxg2y62 _l_ a3X043y53 — O
byx1 yﬁ1 + byx yﬁé + byx“3 yﬁé =0

es a lo sumo 4

\V/alvb17327b27337 b3€ R
valao/lv"'aﬁ?nﬁé €N




Contraejemplo de Haas (2000)




Contraejemplo de Haas (2000)

x1% 4+ 1.1y> —11y =0
y 4 11x3 —11x = 0

tiene 5 raices positivas aisladas




Contraejemplo de Haas (2000)

x1% £ 1.1y3 11y =0
y 4 11x3 —11x = 0
tiene 5 raices positivas aisladas
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03: la cota es 5
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y_|_443 x = 0

también tiene 5 raices positivas
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% + 37 44 xX3—x =0
también tiene 5 raices positivas

La probabilidad de encontrar estos
contraejemplos es MUY baja




Volvemos al MateMax!

Torneo eliminatorio

64 jugadoras van a competir en un torneo de tenis. En cada partido, la juga-
dora que pierda quedaré eliminada, pero le regalarén un par de zapatillas
marca “Gabriela Corazén”. La que gane un partido, volvera a jugar contra
otra rival, hasta que se determine la ganadora del torneo.

¢Cudntos pares de zapatillas van a regalar ?

¢Cudntos partidos van a jugarse en total para hallar la ganadora ?
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El problema no aclara el fixture!




El problema no aclara el fixture!

Winner

Winner
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m En cada partido se elimina 1 chica
m Al final del torneo habran




m En cada partido se elimina 1 chica

m Al final del torneo habran
64 — 1 = 63 eliminadas




Carlos D'Andrea

Polinomios, geometria, aplicaciones, Matemax.... y mucho mas!



A

"R
! | Winnor
) WA
Winnor
g & o
2 | Winer
Last yoar I 6 IVih Byo
rumnerup 10
Winner
Last year I 7 lird Bye
rumer-up
8
9
10 Vth Byo

Lastyear 11 Ist Bye
winner

Carlos D'Andrea

Polinomios, geometria, aplicaciones, Matemax.... y mucho mas!



nnnnnn

nnnnnn

Teorema

En un torneo cualquiera con /V jugado-
ras a simple eliminacion, habran de ju-
garse N — 1 partidos




Final de la pausa!
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Final de la pausa!

Dickenstein, Alicia: Feichtner, Eva: Sturmfels, Bernd
Tropical discriminants.
J. Amer. Math. Soc. 20 (2007)
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Final de la pausa!

Dickenstein, Alicia: Feichtner, Eva: Sturmfels, Bernd
Tropical discriminants.
J. Amer. Math. Soc. 20 (2007)
ASERN

m Tropicalizacion de la
parametrizacion de Horn-Kapranov
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Final de la pausa!

Dickenstein, Alicia: Feichtner, Eva: Sturmfels, Bernd
Tropical discriminants.
J. Amer. Math. Soc. 20 (2007)

m Tropicalizacion de la

parametrizacion de Horn-Kapranov
m Cdlculo de N(A
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Matematica discreta y convexidad

Dickenstein, Alicia; Nill, Benjamin; Vergne, Michele
A relation between number of integral points,
volumes of faces and degree of the
discriminant of smooth lattice polytopes
C. R. Math. Acad. Sci. Paris 350 (2012)
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Dickenstein, Alicia; Nill, Benjamin; Vergne, Michele
A relation between number of integral points,
volumes of faces and degree of the
discriminant of smooth lattice polytopes
C. R. Math. Acad. Sci. Paris 350 (2012)

deg(A(F)) depende de volimenes de
caras de N(F)




Matematica discreta y convexidad

Dickenstein, Alicia; Nill, Benjamin; Vergne, Michele
A relation between number of integral points,
volumes of faces and degree of the
discriminant of smooth lattice polytopes
C. R. Math. Acad. Sci. Paris 350 (2012)

deg(A(F)) depende de volimenes de
caras de N(F)
Se calcula deg(A(F)) en funcién del
# puntos enteros en A N(F)°




Cattani, Eduardo; Cueto, Maria Angélica;
Dickenstein, Alicia; Di Rocco, Sandra; Sturmfels,
Bernd
Mixed discriminants
Math. Z. 274 (2013)
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Cattani, Eduardo; Cueto, Maria Angélica;
Dickenstein, Alicia; Di Rocco, Sandra; Sturmfels,
Bernd
Mixed discriminants
Math. Z. 274 (2013)

deg;(A(F1, F2)) = a(N1 + No) — a(N;) — p(N;)
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Dickenstein, Alicia; Di Rocco, Sandra; Morrison,
Ralph
Iterated and mixed discriminants
J. Comb. Algebra 7 (2023)
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Ralph
Iterated and mixed discriminants
J. Comb. Algebra 7 (2023)
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Dickenstein, Alicia; Di Rocco, Sandra; Morrison,
Ralph
Iterated and mixed discriminants
J. Comb. Algebra 7 (2023)

F =a+ bx + cy + dx> + ey’ + fxy
A = —4adf + ae® + b°f — bce + c*d
Ax('l:) —

A ((a+cy+fy?)+(b+fy)x+dx?)




Dickenstein, Alicia; Di Rocco, Sandra; Morrison,
Ralph
Iterated and mixed discriminants
J. Comb. Algebra 7 (2023)

F =a+ bx + cy + dx> + ey’ + fxy
A = —4adf + ae® + b°f — bce + c°d
Ax('l:) —

A ((a+cy+ )+ (b+fy)x+dx?) =
(b+ fy)?> —4d(a+ cy + f?)




Dickenstein, Alicia; Di Rocco, Sandra; Morrison,
Ralph
Iterated and mixed discriminants
J. Comb. Algebra 7 (2023)

F =a+ bx + cy + dx> + ey’ + fxy
A = —4adf + ae® + b°f — bce + c°d
Ax('l:) —

A ((a+cy+ )+ (b+fy)x+dx?) =
(b+ fy)?> —4d(a+ cy + f?)
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MATEMAX

Computational Algebra, Algebraic Geometry and Applications Il
Buenos Aires, Argentina, December 15-17 2025

Celebrating Alicia Dickenstein's contributions to Math and beyond

SAVE THE DATE!

http://mate.dm.uba.ar/~ coalaga/
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Epilogo-Max
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Hay tres cosas que cada persona
deberia hacer durante su vida:
m Plantar un arbol
m Tener un hijo
m Escribir un libro
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Escribir

Mate MAX

La matemética en fodas partes.

1AIgn¢il'J|m.|
n Algebruic
Gicometry

il

ndrea

Carlos D’
Polinomios, ge:

Pensar
)|

pensar cofl.
Matematica

Saolving
Polynomial
Equations




Tener un hijo

Carlos D'Andrea

Polinomios, geometria, aplicaciones, Matemax.... y mucho mas!



Tener un hijo

Mathematics Genealogy Project

Alicia Dickenstein
MathSciNet

Ph.D. Universidad de Buenos Aires 1982 °
I

Dissertation: Cohomologia moderada con soporte en intersecciones no
completas

Mathematics Subject Classification: 54—General topology
Advisor 1: Miguel E. M. Herrera

Students:
Click here to see the students listed in chronological order.

Name School Year Descendants
Institut de Mathématiques de Jussieu

Botbol, Nicole and Universidad de Buenos Aires g0
%’ Universidad de Buenos Aires 2001 2
arlos
Universidad de Buenos Aires 2019
Universidad de Buenos Aires 2011
Pérez Millan, R N
Eests Universidad de Buenos Aires 2012
Tobis, Enriqgue  Universidad de Buenos Aires 2009
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Plantar un arbol?

GENUINE TREE SEED
GERMINATION KIT
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Computational Algebra, Algebraic Geometry and Applications II
Buenos Aires, Argentina, December 15-17 2025

Celebrating Alicia Dickenstein's contributions to Math and beyond

SAVE THE DATE!
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