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1909 - 2009

Aeroplano Brunet: primeiro voo
a motor en Espana, na
localidade valenciana de ek
Paterna

AIRBUS 380
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O verdadeiro método
para predicir o futuro das
Matematicas reside no
estudo da sua historia e do
seu estado presente

H. Poincarée 1908
O futuro das matematicas
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ICM 1900 Paris

Os problemas de Hilbert
son unha lista de 23
problemas compilados
polo matematico
alemadn David Hilbert
para a sua conferencia
en Paris no Congreso

Infernacional de
Matemadticos de 1900.




E. Macias USC

NAIH

NMATIULEN

29/10/2009

(Cantor)

Solucion en ZFC: non se
pode atopar
contraexemplo (Godel
1938) nen pode ser
probada (Cohen 1963)

. Problemas sobre os

numeros primos. A

Sen resolver
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FROM THE INVENTION

OF THE ZERO TO THE ASSEMBLY
OF THEWORLD'S MOST
EMINENT MATHEMATICIANS

IT'S BEEN AN EXCITING JOURNEY.

ICM International Congress of Mathematicians

Celébranse cada catro anos nun pais diferente. O Ultimo foi en Madrid en
2006. O anterior, en Pekin (2002). O seguinte serd en Hyderabad, India, en
2010.
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Madrid: Congreso Internacional de Matematicas...
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Conxectura de Poincaré

Conxectura de Poincaré (1904):

se un espazo pechado
tridimensional non ten buracos
entén é unha esfera

Resolta por Grigori Perelmann en
2002-2003

E un dos Sete problemas do
milenio, premiado con 1.000.000
dolares cada un
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Os sete problemas do milenio

Conxectura de Birch e

Swinnerton-Dyer ————
Michael Atiyah
Conxectura de Hodge : :
Tke_ Milleniniuin
Ecuacidons de Navier-Stokes Prize Problemns

A Lecture 67

Complexidade algoritmica Michael Aol

P vs NP
Conxectura de Poincaré
Hipotese de Riemann

Teoria de Yang-Mills

(Clay Foundation)



E. Macias USC

Premios Abel

Establecidos polo goberno de Noruega en 2002, estadn dotados con
750.000 euros

John G. Thompson (USA)- Jacques Tits (Francia) (2008), Misha Gromov
(Rusia, Francia) (2009)
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2003: Jean-Pierre Serre

2004: Sir Michael Francis Atiyah - Isadore M. Singer
2005: Peter D. Lax

2006: Lennart Carleson
2007: Srinivasa S. R. Varadhan
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Premios Abel

Xeometria
Teoria de grupos
Teoria da probabilidade

Anadlise armonica e sistemas
dindmicos

EDPs
Topoloxia e Fisica Tedrica

Xeometria alxébrica
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5QuUé son as matematicas?

As matemdticas son
dificiles

As matemdticas son
importantes

As matemdadticas son Utiles

29/10/2009




5QuUé son as matematicas?

A matemadtica, como unha expresion da mente humana, reflicte
a vontade activa, a razon contemplativa e o desexo de
perfeccion estética. Os seus elementos bdsicos son a loxica e @
intuicidn, a andlise e a construcion, a xeneralidade e a
individualidade.

(Courant, Robbins 1941)
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Trazos distintivos do século XX

(tomado de M. Atiyah, Toronto 2000)
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O seculo XXI
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Desafios matematicos do século XX

problemas concretos para resolver

inas de investigacion

grao de rigor
importancia das aplicacions
forma de traballar

conexion con outras ciencias
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Tomografia Axial Computarizado

Transformada de Radon:;

Reconstriese unha imaxe
tridimensional a partir das suas
proxeccions en distintas direccions

© 2002 HowStuffWorks
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TAC e RMN

HMFDA) < 9.800
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TAC e RMN

29/10/2009

TAC
G. Hounsfield e A.

M.Cormack (Premio Nobel
de Medicina 1979)

20
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Compresion de imaxes

JPEG Joint Photograph Expert
Group

Orixinal Reconstruido
H
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Deseno xeométrico asistido por

6 ) V 4
1934 Ll’a b o eyt O TI p O g d fl a
'w utilizzato sul mercato 3

(A0 | e ABCDEEGHUKLMNOP
e CaANON | sz QRSTUVWXYZabcdef
s CAMOMN  romsromsisccnmes ghijkimnopqrstuvwxyz

| 234567890(.;!?&SL€E)

23




E. Macias USC

Curvas de Bézier

29/10/2009
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Modelos matematicos

29/10/2009
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Modelos matematicos

Tunel de venio

29/10/2009
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Modelos matematicos

Simulalciomn

Tunel die venio



Simulacion numeérica de

esforzos
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Supercomputador
Finisterre no CESGA

899 9 9 e e 0 & MW

29/10/2009
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Modelos matematicos do clima

O efecto mariposa

Professor Edward Lorenz (1917-2008):
Does the Flap of a Butterfly's Wings in Brozil
Set Off a Ternado in Texos?
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Estabilidade

d HyperCam 2
anets 2D - 1: Model - AstroGrav
View Evolve Window Help
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Teoria do Caos

Fendmenos deterministas,
aleatorios o cadticos

29/10/2009
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Fractuais




Jonathan Coulton

Pathological monsters! cried the terrified
mathematician

Every one of them is a splinter in my eye
| hate the Peano Space and the Koch Curve

| fear the Cantor Ternary Set And the Sierpinski
Gasket makes me want to cry

And a million miles away a butterfly flapped its wings

On a cold November day a man named Benoit
Mandelbrot was born

His disdain for pure mathematics and his unique
geometrical insights
I(_jef‘r him well equipped fo face those demons

own

He saw that infinite complexity could be
described by simple rules
He used his giant brain to turn the game
around
And he looked below the storm and saw a
vision in his head
A bulbous pointy form )
He picked his pencil up and he wrote his
secret down

lalke @ point called Z in the complex plane
Ll Z1 be 7 squared plus C

Andl 22 s 21 squared plus ©

AN Z3 18 £2 scuared plus C and so on

Il The series of 2°s should allwanys siay

Close 10 Z and never trend awaly

IThatt poaint s in the Mandelbrot Sei

Mandelbrot Set you're a Rorschach Test on fire
You're a oy—glo pterodactyl ) )
You're a hearf-shaped box of springs and wire
You're one badass fucking fractal
And you're 1usT in fime to save the day
Sweeping all our fears away )

You can change the world in a tiny way

29/10/2009
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Astrodindmica

Aplicacion da mecdanica
celeste ao movemento de
naves espaciais

Deseno de fraxectorias de
obxectos artificiais no
sistema solar

CLICK FOR ENLARGED IMAGE AND CAFTION <

38
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ESA Axencia Espacial Europea

om Trajectony N

Candidates submitting their applications on
the basis of their academic credentials
should have a university degree at the
masters or preferably doctorate level in the
fields of the natural sciences (physics,
biology, chemistry, and earth sciences or
related disciplines), medicine, engineering,
iInformation technology or mathematics.
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NASA: Exploracion de Marte
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sEn qué Universo vivimos?e

Conxectura de xeometrizacidon de Thurston

29/1C
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Unha esfera salvaxe




29/10/2009

E. Macias USC

Teoria da
relatividade

Teoria de
cordas

Mecdanica
cudanticao
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Cuadng nssd mage o beacchgraerd
obyect by ﬂmr:wd gabacy
bt '~(.\- » ToCoee - NASA

A forza da gravidade é a curvatura do
espazo - fempo
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Latrobe Street in Melbourne, Australia.
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Modelo de neurona

Simulacion da
actividade cerebral

Redes neuronais
Vision por ordenador

Intelixencia artificial

V(t)

I(t)

100

—V{(mV)

1
o

5 10 msec

X: distance along axon 48
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Bioloxia Matematico

Xenoma
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Computacion cudntica
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Criptografia

Enigma
nternet, VeriSign, SSL
NSA
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E. Macias USC 29/10/2009

Welcome

“NSA.gov
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Matemadticas Experimentais

EHpiErimenta_tiun
Mathematics

Computational Paths to Discovery

Jonathan Borwein
David Bailey
fioland Girgensohn
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Polinomios

As raices de todos os
polinomios complexos de
grado menor que 18 con
coeficientes 1 e -1

SS9
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fese de Riemann
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http://member.melbpc.org.au/~tmajlath/Riemann.html
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Educacion Matematico

Modificar os plans de estudos para atender as
demandas dunha sociedade cada vez mais fecnificada

Equilibrio entre o que necesita a sociedade, 0s
estudantes e as propias matematicas

Ensinar matematicas cada vez mais sofisticadas a grupos
sociais mais amplos

59
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Desafios matematicos do século XX

Teoria de nuUmeros
Complexidade algoritmica
Procesamento da imaxe

Teoria xeométrica para unificar todas as forzas fundamentais
(mecanica cudntica, gravitacion)

Mecdnica de fluidos
Matemadticas financieiras

Redes, seguridade, xenética, cerebro

60
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Desafios matematicos do século XX

O século da informacion

Investigacion interdisciplinar

Modelizacion, ferramentas de visualizacion,
experimentacion, computacion

Nova organizacion dos investigadores

Incorporacion das mulleres a investigacion
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sQuen de nds non estaria
encantfado de levantar o veo tras o
que se esconde o futuro?¢ 3De
botar unha ollada aos proximos
avances da nosa ciencia e aos
segredos do seu desenvolvemento
durante os séculos futuros?e

David Hilbert

29/10/2009

62



E. Macias USC 29/10/2009

Moitas gracias

quigue.macias@usc.es

http://quiguemacias.tk



