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MULTIPLICATIO

HOW TO £O RUSSIAN MULTIPLICATION
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ARITMETICA

e |[ETTURA DO PENSAMENTO
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GOoO g[e‘“

e Un numero grande: o “googol”, nome
inventado en 1920 polo sobrino dun
matematico
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Ecuacions

o XA3+yA3+2zA3 =29
e Ten solucion x=3, y=1, z=1



Ecuacions

o XA3+yA3+2zA3 = 30
e Ten solucion

e X=-283059965

e Y=-2218888517

o /=2220422932
e (descuberta en 1999)



Ecuacions

o XA3+yA3+2zA3 = 33

e Non se sabe resolver!



XEOMETRIA

e OV postulado de Euclides

Por un punto exterior a una recta so6 cabe trazar
unha paralela (Tolomeo).



Paralelas




Lente gravitatoria




Lente gravitatoria

le Lente gravitatoria
observada polo
telescopio
Hubble. Esta
provocada por un
cumulo de
galaxias que esta
a 5.000 millons
de anos luz.




ASTRONOMIA

e http://hubblesite.org/




ASTRONOMIA




ASTRONOMIA

e Evolucion do Sol
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Banda de Moebius




sphere
torus
double torus

Klein bottle

cross surface

Fia. 4-11. The Alexander horned sphere.



En qué Universo vivimos?

e Grigori Perelman,
matematico ruso
que demostrou en
2006 a conxectura
de Poincare




Banda de Moebius
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M. C. Escher (1898













A Alhambra de Granada
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R. Penrose (1931-)
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Deseno asistido por
ordenador
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Fractais







Paisaxes Fractais







Marie Alfred Cornu
(1841-1902)

* Clotoide (Gomes,
1909)




Deseno asistido por
ordenador

e Curvas que permiten pasar suavemente dunha
recta a unha circunferencia. Dese xeito podes
xirar o volante do coche e moverte a
velocidade constante entrando na curva.



Deseno asistido por

ordenador
R




Antena de banda
ultra-ancha




Pontes




Pontes

e A ponte do Pedrido,
na ria de Betanzos
(1943)
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Fullereno C60




Richard Buckminster Fuller
(1895 - 1983)




a

Montreal, Canad

sl

b=, Mw.» A

> A
"~



Cupulas xeodeésicas




& portalmix.com



Cubo de E. Rubik (1944-)
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ECUACIONS

Unha ecuacion non linear

dx2 / dt2+ bdx / dt +w2x =0

tacoma.flv



tacoma.flv

A ponte de TACOMA

O colapso inducido polo vento ocurriu 0 7 de novembro
de 1940.

A ponte custara 8 millons de dolares. Media 1600 metros.
‘O evento sO pode ser comprendido mediante a analise
matematica dos sistemas estructurais e aerodinamicos.




Fenomenos non lineares
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Atractor estrano

Strange Attractor ILRRHAEYWNTPWFLHTCSLYLFAKQITQTY J. C. Sprott




e As ondas

eDinamica de fluidos



eOndas de choque

Dryden Flight Research Center ECN 3831 Photographed 1974
g B-727 vortex study NASA photo

e Turbulencias



e Aparello circulatorio,
fluxo do sangue

16.000

0.000 Pa




A voz humana

20 30 aa 7o 100 150 200 300 aa0 700 1000 1500 2000
LS o= cs ca =] cs o7
1 bass 1
1 baritone 1
1 tenor 1
] ailto
1 mezz o-sopranc 1
soprano 1

I instruments whose strings are usually bowed 1
I double bass

cello 1
1 viola 1
| wviolin 1
] instruments whose strings are usually plucked ]
I harp |
1 harpsichord 1
| guitar 1

mandolin 1
S-string banjo
instruments whose strings are usually struck
piano
1 hammered dulamer 1
1 cymbalum

contrabassoon
1 bassoon 1
1 cor anglais 1

double reed 1
1

single reed |
octocontrabass clarinet™
| contrabass clarin et |
1 bass saxophone 1
I bass darinet 1
1 bariton e sax 1
1 tenor saxophone ]
1 alto saxophone 1
] darinet 1
1 sopran o saxophone 1
1 sopranino clarinet 1
] xaph oon 1
1 free reed 1
1 harmonium 1
1 accordion 1
1 16-hole harmonica 1
1 typical C harmonica 1
1 transverse flute
1 bass flute
1 ailto flute 1
1 flute 1

1 fipple flute
] bass recorder 1
tenor recorder |
1 alto recorder |
| soprano (descant) recorder
sopranin o recorder
combination of flutes andreeds

organ
r" - prassinstrument |
1 tuba 1
1 trombone 1
] horm ]
1 trumpet 1
] com et 1
| membranophone 1
1 timpani
1 idioph one
] marimba 1
| tubular bells |
1 celesta
1 vibraphone 1
1 xyloph one

] glockenspiel
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Musica e matematicas

» Pitagoras (582 adC -
507 adC), a primeira
escala musical

¥ .

e Unha octava: 1:2



Musica e matematicas

e Un intervalo de
quinta xusta
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Musica e matematicas

e Un intervalo de
cuarta xusta
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Cith ara
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e Resonancia



cristal.flv
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A harmonia das esferas

e Ptolomeo
Certas notas

musicais
corresponden a
planetas, as
distancias entre
estes e 0S seus
movementos.




¢ Planetas e estrelas

e Terra = 12.756 KM de diametro
e Rigel, Betelgeuse

e Arturo, Sirio, Pollux, Antares

e Mu Cephei = 3.481.250.000 KM
* VVV Cephei = 3.676.200.000 KM
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e Gracias!

e http://www.quiquemacias.tk



