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Herramientas

Herramientas del matematico: papel, boligrafo, libros, revistas, el cerebro y algunas
extensiones:
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Herramientas

i Qué podemos hacer con una calculadora?
Podemos evaluar:

© Operaciones elementales: +,x,/,,/

@ Funciones elementales: exponenciales, trigonométricas y sus inversas.

Y poco mas. ;Es eso suficiente? Pues no, y por eso utilizamos mas extensiones:
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Funciones especiales

Hay muchas “extensiones” con variadas funciones (no solo hacer niimeros): Maple,
Mathematica, Matlab, Octave, Sage,...

Este software proporciona, ademds de las funciones elementales, otras muchas que son

importantes. Por mencionar algunas que no suelen estar en calculadoras:

“sint

dt.

© La integral seno: Si(x) :/

0
@ La funcién error: erf(x) = 2 /X e Pt

: 77 ), :

“+o00
@ La funcién Gamma: '(a) :/ t* e 'dt.
0

@ Funciones de Airy: soluciones de y"'(x) — xy(x) = 0.
2

@ Funciones del cilindro parabélico: soluciones de y”'(x) — (Xz + a) y(x)=0.

(aunque estas dltimas no estdn en todas las plataformas y cuando estan... veremos)
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Funciones especiales i Qué hacemos nosotros?

El software disponible no es suficiente y queda un buen nimero de funciones
matematicas Utiles que necesitan nuevo software, y otras que pueden calcularse mejor.

Este es uno de los objetivos principales de nuestro trabajo, que tiene varias vertientes:
© Andlisis matematico: obtencién de nuevas férmulas, aproximaciones (relaciones de
recurrencia, representaciones integrales, aproximaciones asintéticas) y cotas.

@ Andlisis numérico: desarrollo de algoritmos numéricos, andlisis de estabilidad,
estimacion de errores.

© Ciencias de la computacién: desarrollo de software numérico y librerias numéricas.

No solo es que se necesiten métodos para funciones nuevas, es que ademds no todo el
software disponible funciona siempre bien.
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(@I IR ST ETR TSI LRIl Funciones del cilindro parabélico (en Maple)

U(a,x): solucién recesiva de y’/ (x) — (7 + a) y(x) = 0 cuando x — +o0.

/home/segura/Desktop/parabolic.mw - [Server 3] - Maple 18
File Edu View Insert Format Tabie Drawing Flot sorcadneel Tools Window Help
DS2BSE Yb@ 5¢ BTPX mrose v s@x p E B 5

J 2l starsm

@

Daortes

¥ apicious

2o By F=

[> restart; =CyTinderU(100,x);
f:= CylinderU( 100, x) )
> Digits:=10;eval f(subs(x=100,));
Digits:= 10
3253645091 10'%%* @
> Digits:=100;eval f(subs(x=100,));
Digits:= 100
9.76093527437541684671506544336697309937025697100781711433403635015774296041363862082333349522994706, 3)
610512
RS Digits:=1000;eval f(subs(x=100,));
Digits := 1000

NEIE@’EI“% 1.10792506489543792081692836593466030425340454944662133478927186841856312273968963390797025366961717,  (4)
soutrea by Gorg 0 0493908634332401187859767123070538891985508694596120414634722721331473678333024125808855169149231,
e 3922789829811064564396643410299229835739896407096062941814120853721962275523667433563941268090243,

G AN EEDDD o6

= J 9179156352280206085344397536745025877035928960114376193051322994771248611186458042870867710834427,
[ 8870168145754616902565728634149508969313087717762295550765257291768494100619556338836655873012728,
'm_-_= 0539454160015700265988972402548560503147655203894146341039222165502667025579738891628660663629776,
— & 4790632938741576795677560926277383087301609324528502894475726407206686830567133563042242903138448,
L 7875723772795346361963268315283383867939045264836953669783794480761831253311561508629916755441250,
A |k 2687167819644208694703454913416148498177726170332877356868620161937786110309883627708045716343984,
9./ 2847142751975874078582981227586866330555232642723026986884252321594303121758484209906968954873951,
= 4086215093774041499820468877 107125
ga=; = ||
. Em‘v" [ 1SS ymymymyﬁ

Para obtener 10 digitos correctos se necesita trabajar con mas de 482 digitos!!
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Compendios “taxonémicos” (necesariamente incompletos)

NIST Handbook
of Mathematical

HANDBOOK OF Functions
MATHEMATICAL FUNCTIONS

matical Tables
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1964: Mathematics Handbook Becomes Best Seller

From making a military map to explaining the knock in gaseline engines or the light scattering that produces a rainbow,
many technical and scientific challenges are best solved with the aid of mathematical functions. Such functions are so
important that a national project devoted to compiling tables of them was established in the late 1930s. Thus began a NIST
tradition of publishing mathematics reference data.

The invention of computers threatened to make the tables obsolete. But at a national conference in 1954, it was agreed that
computers merely changed how the tables should be designed. For instance, for use in programming computers, the figures
would need to be more accurate than before. So Milton Abramowitz and Irene A. Stegun of NIST produced an updated
compendium, an effort that took eight years.

More than 1,000 pages long, the Handbook of Mathematical Functions was first published in 1964 and reprinted many
times, with yet another reprint in 1999. Its influence on science and engineering is evidenced by its popularity. In fact, when
Mew Scientist magazine recently asked some of the world's leading scientists what single book they would want if stranded
on a desert island, one distinguished British physicist said he would take the Handbook.

The Handbook is likely the most widely distributed and most cited NIST technical publication of all time. Government sales
exceed 150,000 copies, and an estimated three times as many have been reprinted and sold by commercial publishers since
1965. During the mid-1990s, the book was cited every 1.5 hours of each working day. And its influence will persist as it is
currently being updated in digital format by NIST.
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19. Parabolic Cylinder Functions

Mathematical Properties

19.1. The Parabolic Cylinder Functions 19.21
Tarsoduraicy h—e M Gat+1 b daD)
These are solutions of the differential equation - .
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710 PARABOLIC CYLINDER FUNCTIONS
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MF: NIST Digital Library of Mathematical Functions - Google Chrome
1% DLMF: NIST Digital = x

@s

& = C | & Secure | https//dimF.nist.gov

.

igital

Ebra'y of

fathematical
unctions

Index
Notations
e NIST Digital Library of Mathematical Functions
Help?
Citing
Customize

Project News
2018-09-15 DLMF Update,

~ 19
Aoout the Project 2018-06-22 Philip hor, dies at age 95
0.18

a -
NiST Sis s B
—,
=

Foreword 20 Theta Functions
Preface 21 Multidimensional Theta Functions
Mathematical Introduction 22 Jacobian Elliptic Functions
1 Algebraic and Analytic Methods 23 Weierstrass Elliptic and Modular Functions
2 Asymptotic Approximations 24 Bernoulli and Euler Polynomials
3 Numerical Methods 25 Zeta and Related Functions
4 Elementary Functions 26 Combinatorial Analysis
5 Gamma Function 27 Functions of Number Theory
6 Exponential, Logarithmic, Sine, and Cosine Integrals 28 Mathieu Functions and Hill's Equation
7 Error Functions, Dawson's and Fresnel Integrals 29 Lamé Functions
8 Incomplete Gamma and Related Functions 30 Spheroidal Wave Functions
— 9 Airy and Related Functions 31 Heun Functions
g 10 Bessel Functions 32 Painlevé Transcendents
11 Struve and Related Functions 33 Coulomb Functions
— 12 Parabolic Cylinder Functions 34 3, 6], 9 Symbols
j= 13 Confluent Hypergeometric Functions 35 Functions of Matrix Argument
- 14 Legendre and Related Functions 36 Integrals with Coalescing Saddles S

No hay, por supuesto, tablas numéricas, pero tampoco software.
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mos venido a hablar de nuestro libro

Nuestra aportacién numérica (afio 2007):

Amparo Gil
Javier Segura
Nico M. Temme

Extraido de la introduccién: “In the present book we are not so formidably optimistic
that we claim to describe computational methods or algorithms for all functions
described in the old and new version of the Handbook”

Hemos avanzado desde que se publicé el libro, pero queda muchisimo trabajo por
delante.
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Cémo no calcular funciones, ejemplo2 Una sucesién de Fibonacci

Otro ejemplo de cémo NO calcular funciones (en este caso un nimero):

Dado ¢ = (1 — \/g)/2 comprobamos que las potencias y, = 1" satisfacen la recurrencia
de Fibonacci:

Y1 = Yn + Yn—1,

’ . . . 40 .
Esto lo podriamos utilizar para calcular de forma sencilla, por ejemplo, ¥*" mediante 39
sumas partiendo de yo = 1, y1 = 9 (que es mas econémico que hacer el mismo niimero
de multiplicaciones):

Y2=y1+Y,y3=Y2+y1,... Y50 = yag + yas

Para no calcular mucho, hacemos los calculos con 8 cifras y para comprobar que todo
estd bien, podemos por ejemplo ver si

yvao/yso = p*°/9*° = (1 — V/5)/2 ~ —0.6180340

Pues lo que se obtiene es...
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Cémo no calcular funciones, ejemplo2 Una sucesién de Fibonacci

File Edit View Insert Formar Tal

D2B88 BB 5¢ BTPFX

et Tools Window Help

g NIOPe ¢ KEE @ B [search for help, tas

P Favorites =

W MapleCloud

public -

Popular | New | [»
rlopez 66y
Yet More Gems fro...

flopez iy
Gems from the Lit...

flopez [
Partial Fraction Dec...

rlopez E57)
Fixed-Paint Iteration

rlopez g
Lines - The Devil Is.

Tlopez g
Fitting Circles in Sp.
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Batman equation

Tlopez [E7]
Parallel Field on a L

rlopez 10g
Diffusion with a Gen.

rlopez B
Nonlinear Fit, Optim.
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EEGETE stability mw ]

Math  Drawing  Plot  Animation Hide
(C Maple gt ¥) (LucidasansTy... v) (12 ¥) [B] 1 U ==
> restart; H

Digits:=8:
phi[0]:=1;phi[1]:=eval f((1-sqrt(5))/2);
for i from 1 to 39 do;phi[i+1]:=phi[i]+phi[i-1];end:

¢0 =1
¢, 1= -0.61803400

> phi[40]1/phi [39];
1.6180340

> eval f((L+sart(5))/2);
16180340

:>‘

d[

o[Ready

T |

[/home/sequra’ [Memory: 20.18M

Time: 25.97s [ Text Mode

Un anilisis matematico (muy elemental) nos ha permitido encontrar una relacién
sencilla, pero el andlisis numérico (de estabilidad) nos explica por qué no hay que
utilizarla (y el software utilizando esta relacién ni nos lo tenemos que plantear).
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