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Obxectivos da asignhatura

1) Dominar a programacion en linguaxes estructuradas.

2) Analizar, desenar, programar e implementar algoritmos

de resolucion de problemas matematicos sinxelos.

@ FORTRAN: linguaxe de programacion compilada.

@ OCTAVE/MATLAB: linguaxe interpretada (Octave € a version

libre de Matlab).



Material da asignhatura

@ Todo o material da asignatura atOpase na paxina web (presentacions,

exercicios resoltos, solucions de exames):

http://persoal.citius.usc.es/manuel.fernandez.delgado/programacion/
Utilizaremos os foros do campus virtual da USC: https://cv.usc.es
@ Enlace para encargar apuntes:

https://servizosdixitais.fundacionusc.gal/lista-productos-csd/
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http://persoal.citius.usc.es/manuel.fernandez.delgado/programacion/
https://cv.usc.es/
https://servizosdixitais.fundacionusc.gal/lista-productos-csd/

Compilador Gfortran: https://www.equation.com/ftpdir/gcc/gcc-13.2.0-32.exe

Para Mac: 1) instala Homebrew nunha terminal co comando:

/bin/bash -c "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/HEAD/install.sh)"

2) Instala o paguete gcc co comando: brew install gcc@14

Entorno VSCode: https://code.visualstudio.com/download

%] File Edit Selection View Go Run

‘ @ EXPLORER

~~ PROGRAMAS

p [ convirte_matriz_vectorfoo
I3 convirte_vector_matriz.f0
$° @ covarianzafo0
covarianzas.dat
ﬁb data_file tx[.
datos_arquivo_contar_1linha.dat
EB datos.dat
derivada.dat
I3 derivada.foo
determinante_orde3.dat
determinante_orded.dat
3 determinante foo 1
& detmod.mod
I3 eczgrac_dislin.foo
3 end_of file.foo
3 estaticas.fo0
I3 exemplo_assumed_shape_vectorfo0
3 exemplo_dowhile.fo3
3 exemplo_forall.foo
I3 exemplo_inner_matriz_funcion.fao
I3 exemplo_interface_matriz_funcion...
3 exemplo_interface_matriz_subruti...
I3 exemplo_interface_vector_funcion.
3 exemplo_interface_vector_subruti
3 exemplo_interface.fao
I3 exemplo_interface2.fo0
I3 exemplo_modulo_matriz_funcion.f...
@ exemplos_funcions.fo0
exercicios_novos.txt
3 expresions.foo
I factores_primos_v1.fo0
[ factores_primos_v2.fo0
I3 factorial.foo
3 formato.fo0
3 fourierfoo
3 funcion_find_vectores.fo0
[ funcion_sentenza.fao
[ funcions.foo
I3 funcions2.foo
3 gnufor2.f50
3 grafica3p.foo
3 quifoo
@ implicita.fao
I3 imprime_matriz_formato.foo
@ I3 integral_definida.foo

ﬁ% > OUTLINE

> TIMELINE

El ooa

PE 6 @ EEe OREC*a Nl EE

Terminal Help

@ determ
3 determinante.fo0 > {} detmod

1 module detmod
contains

P programas

w

function le_matriz(nf) result(a)
character(len=100),intent(in) :: nf
real,allocatable :: a(:,:)

open(1, file=nf, status="old', err=1);n=0
8 do

9 read(1,* end=2);n=n+1;

~ oo

11 2 rewind(1)

12 allocate(a(n,n))

13 do i=1,n

14 read (1,*) (a(i,3),3=1,n)
5 end do

16 close(1)

17 call imprime(a)

18 return

19 1 stop 'arquivo non existe'
20 end function le matriz

subroutine imprime(a)
real,intent(in) :: a(:
n=size(a,1);print *, 'a='
do i=1,n
do j=1,n
print '(fs.2," ",$)',a(i,j)
end do
print *,''
end do
return
end subroutine imprime

recursive function det(a) result(d)
real,intent(in) :: a(:,:
real,allocatable :: b(:,:)
n=size(a,1)
if(1==n) then
d=a(1,1)
else if(2==n) then
d=a(1,1)*a(2,2)-a(1,2)*a(2,1)
42 else

prOBLEMS @) OUTPUT  DEBUG CONSOLE ~ TERMINAL  PORTS

® delgadof@ctdesk209:~/docencia/matematicas/material/fortran/interactivas/programas$ gfortran determinante.foa
delgadofictdesk209: ~/docencia/matematicas/material/fortran/interactivas/programas$ [|
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Welcome to Copilot

Let's get started

@ ¢ b

#> Build workspace

3 Show project config

goash ++ [ @ - I3 X

Ln1,Col1 Spacess2 UTF8 LF () Fortran & 0
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13:35
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https://www.equation.com/ftpdir/gcc/gcc-13.2.0-32.exe
https://code.visualstudio.com/download

Gfortran para Mac

* Instala Homebrew: hitps://brew.sh/gl/ dende unha terminal co comando:

/bin/bash -c "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/HEAD/install.sh)"

* Instala o paquete gcc co comando:

brew install gcc@ 14


https://brew.sh/gl/
https://raw.githubusercontent.com/Homebrew/install/HEAD/install.sh
mailto:gcc@14
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File Edit Debug Window News

UDnh b B

File Browser

Help

Current Directory: | /home/delgado
& X

-+
o—

fhome/delgado v

Nome ™

»- B3 analise_exploratoria

»- (1 artigos

>~ B asistencia_tribunais_tese

>~ P bibliografia

>- B burocracia

> P cda

»- B citius

» P Descargas

»- P dislin

> M docencia

»- P Documentos

»- M Escritorio

> Men .
= Q
File

Filter ] )

i
&

Workspace Edit

7+

Name Class Dimension

fx function_handle 1x1
fy function_handle 1x1
fz function_handle 1x1

05

05
< G

Command History

Filter [

21+26+18

# Octave 4.0.0, Wed Jun 13 18:05:37 2018 CEST <de
78%83

# Octave 4.0.0, Tue Jul 03 10:33:52 2018 CEST <delg
14174372741

# Octave 4.0.0, Wed Jul 11 18:30:00 2018 CEST <delgado@ctde

7

>> TX = @(S,T) COS (§)

Octave:
https://ftpmirror.gnu.org/octave/windows/octave-10.2.0-w64-installer.exe

viA D
Command Window
-- Function File: ezmesh (..., DOM)
-- Function File: ezmesh (..., N)
-- Function File: ezmesh (..., "circ")
-- Function File: ezmesh (HAX, ...)
-- Function File: H = ezmesh (...)

Plot the mesh defined by a function.

F is a string, inline function, or function handle with two
arguments defining the function. By default the plot is over
meshed domain '-2%*pi <= X | ¥ <= 2*pi' with 60 points in each
dimension.

If three functions are passed, then plot the parametrically d
function '[FX (S, T), FY (S, T), FZ (5, T)1'.

If DOM is a two element vector, it represents the minimum and
maximum values of both X and Y. If DOM is a four element vec
then the minimum and maximum values are '[xmin xmax ymin ymax

s to use in each

Help
¢ T, [ Aes Grid Autoscale . .
function is plotted
x = cos (5] cos (t)y = sin (s) cos (t), z = sin (£ in DOM.
e, then plot into t
d by 'gea'.
handle to the creat
+ X.N2 + y.h2);
gy,
05 e ) 1
o _ ’ 05
t s P o pi/2], 20);
. T s s
1

izsurfe, hidden.

TCOS (Y

help ezmesh > fy = @(s,t) s@n (s) .* cos (t)

fx = @(s,t) cos (s) .* cos (t); >> fz = 0(s, t) sin (t); . . . .
fiy=@(s.1)sin (5) * cos >> ezmesh (fx, fy, fz, [-pi, pi, -pi/2, pi/2], 20);
fz= @(s,t) sin (t); "JliEss
ezmesh (fx, fy, fz, [-pi, pi, -pi/2, pir2], 20); v

< G ’ Command Window Editor
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Octave Community N

GNU Octave 4.4.1 Released

Qctave Version 4.4.1 has been released and is now available for download. An official Windows binary
installer is also available. — The Octave Developers, Aug 9, 2018

GNU Octave 4.4.0 Released

GNU Octave version 4.4.0 has been released and is now available for download. An official Windows binary
installer is available, For macQS see the installation instructions in the wiki. — The Octave Developers, Apr 30, 2018

GNU Octave 4.2.2 Released

QOctave Version 4.2.2 has been released and is now available for download. An official Windows binary
installer is also available. — The Octave Developers, Mar 13, 2018

@& Modelo:

B bt [ present (_;Octave (;Octavet (_;Fiqurﬂ b's @ & G 1:])
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https://ftpmirror.gnu.org/octave/windows/octave-10.2.0-w64-installer.exe

Matlab: https://es.mathworks.com/academia/tah-portal/universidad-de-santiago-de-compostela-31485094.html
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] &

Sl 6| i BRR 9 | & 3R | (7] | Current Fglder:|,e'hume,,"deIgado,,fdocenciaf’informaticafmateriaI,e‘matIabfexercicios_E009_2010

. Shortcuts [2] How to Add (2] What's New
w0 a X _»_f,' Editor - fhome/ delgado/ docencia/informatica/ material/ matlab/exercicios_2009_2010/g.. » O # X Workspace

Current Folder + [ a2 X

4 % [ « exercicios_... » = 2 ik~ DEE|* %E@l o ("|$=:=?‘ ﬁﬁ*f”, EI-@:EGE]%@T »?' X @ﬂﬁ%|513(|§|@---'
D|NameL |EEI§E|-E+|+X|%9§%9§ (1 ] MName £ |Value
Siclil = clear a1l a <3x4 doubles
m Scli2 2= n=3; n=4;
Caclid 3 - ¥ = zeros(l, n);
= clis ; - a = load({'matrizz.dat');
Elgauss.m (] % veritica gue os coeficientes da diagonal sexan tTodosfisy
Dgaus_s.mnf 7 - Cifori=1:n = : _
mat”z.dat g - PO = a(‘i, ‘|) Fil Fdit Tools Window  Help
i matriz2.dat g - fprintf('a incignita % ten coef D enec %ivn'||[D S HE R A A/ BB D
10 - [ far j = 1:n =
11 - it alj, i) ~=0
12 - break
13 - end 20
14 - 3 end
15 - ifj<n+1 0
16 - fprintf('suno ec %i e ec ¥itn'y, 1, JJ);
17 - ali, 3 =afi, )+ ald, :);: -%8
18 - glse 20
19 - fprintf({'erro: a incignita %i ten coeficie ! E
=200 20
20 - return =

= end
Tl

(1) Mew to MATLAB? Watch this Video, see Demaos, or read Getting Started,

0 -2.0000 1.0000 -1.0000
0] -1.0000 -0, 5000 0.5000
1.0000 1.0000 0 1.0000
0] 1.0000 -0, 5000 0.5000
0 0 1.0000 =-1.0000 s T ey L
gauss.m (M-file) - i =interpl(x, ¥, 0:0.1:5,
——————— eeplot(e, v, ‘o', 010,125, 1
verifica que os coeficientas da 1.0000  1.0000 0 1.0000 osyms ki e y]=solve((xh
diagonal sexan todos 0 1.0000 -0.5000  0.5000 Lequad(’ (x - 1)./109(x)',0
0 0 10000 -1.0000 _____ syms w: AnTCCx - 1)/100(x
_______ ~-ayal (ans)
1 0 1 EP"'%_—— 2/3/10 5118 PM --% :
Jr ox | B | ] |



https://es.mathworks.com/academia/tah-portal/universidad-de-santiago-de-compostela-31485094.html

Execucion on-line de Fortran

Fortran podese executar online en dous sitios:

https://www.tutorialspoint.com/compile_fortran_online.php

Online Fortran Compiler - Online Fortran Editor - Online Fortr...e Fortran Online - Compile Fortran Online - Run Fortran Online - Kongueror

" compile fortran online - Konqueror
Ficheiro Editar Vista Ir para Marcadores Utilidades Configuracion Xanela Axuda
£ El e ! il e o = = Ficheiro  Editar  Vista Irpara  Marcadores  Utilidades  Configuracion  Xanela  Axuda

A QD @ v M = <> ttps/fwww tutorialspoint €1 2 v | G, v AV O R-ER & o
P USC P investigacion P docencia P citis [ varios [P persoal
P9 usc P4 investigacion P docencia [ citivs [ varios P persoal

0| T compileFortran online

T || ¢f> online Fortran Compiler- 0. <] Slack It's teamwork, but simpler, more pleasant and more productive. s

N 1.
& codingground | compile and Execute FORTRAN-95 Online (GNU Fortran, GCC v7.1.1) [/ Language: Fortran Editor: CodeMirror - Layout: |Vertical

CABY cODING

Enterprise security.
version 5.4.0 20160609 [Fastest integration

gfortran

%%, Execute | 3» Share main.fos = STDIN wliResult =

program hello

t *, "Hello World!"
S nrog;?gthsllo sgfortran -std=f95 *.f95 -o main end g:;;ram hello
2 , "He Worl
end pregram Hello $main

Hello World!

http://rextester.com/l/fortran_online_compiler

[ show compiler warnings Livecooperation\ |Putonawall\
[+] Show input F B

compilation time: 0.14 sec, absolute running time: 0.28 sec, cpu time: 0.21 sec, memory peak: 3 Mb, absolute service time:
0,43 sec

Hello World!



https://www.tutorialspoint.com/compile_fortran_online.php
http://rextester.com/l/fortran_online_compiler

Execucion on-line de Octave

Octave Online Editor - Oct- X | +

&« C @ QO & https

Duse Oinvestigacion [ docencia Jcitius [J persoal [3Jvarios

w jdoodle.com/execute-octave-matlab-online/ bcd @

;()_ JDoodle o
Online Octave IDE

vector = (1:1:10);
matrix = [vector ; vector * 5; vector * 16 ]
matrix(1:3, 2:4)

GNUBAD » Interactive Stdin Inputs

CommandLine Arguments

Result

CPU Time: 0.09 sec(s), Memory: 42904 kilobyte (s) exccuted in 0.741 secis)

matrix =
8 9 10

48 45 58
80 90 100

Note: Please check mentation, or Youtube channel. for more details

Know Your JDoodle JDoodle For Your Organisation

© Jpoodle supports 76+ languages with multiple versions - see all. Do you have any specific compiler requirements?

JDoodle APIs,
©  with JDoodle AP, you can execute programs just by making a REST call Do you want to integrate compilers with your website, webapp, mobile app, courses?

© with uDoodle Plugins, you can embed an IDE to your website with just 3 lines of code

Are you looking more features in JD e Plugin and JDoodle AP1 ?

© vou can embed the code saved in JDoodle directly into your website/blog - learn more.

o 0 0 O

Looking for Multiple Files, Connecting to DB, Debugging, etc.?
° If you like JDoodle, p!

https://octave-online.net

ha

H

https://www.jdoodle.com/execute-octave-matlab-online/


https://octave-online.net/
https://www.jdoodle.com/execute-octave-matlab-online/

Metodoloxia docente

@ Nas clases expositivas:

— Expofiemos o0s conceptos basicos da programacion e vemos

exemplos de programas importantes.

@ Nas clases interactivas:

— En Fortran e Octave: escribes, depuras e executas programas,
resolves paso a paso problemas de programacion de forma
planificada e razoada, adoptas decisions de desefio para optimizar a

eficiencia (tempo, memoria RAM).

— En Octave tamén executas comandos que realizan operacions

matematicas e representacions graficas.



Avaliacion

@ Avaliacion continua (2 puntos): realizacion de exercicios durante as
clases interactivas, diante do ordenador, que se entregan para a sua

avaliacion.

@ Exame final (10 puntos): exame diante do ordenador co material do
curso en papel ou memoria USB. Contén 2 partes: Fortran e Octave, tes

que obter como minimo 1 punto en cada parte.
@ Avaliacion final = exame final + avaliacion continua

@ Todolos exames de anos anteriores estan resoltos neste enlace.


https://persoal.citius.usc.es/manuel.fernandez.delgado/informatica/exames.html

Recomendacions

@ Asistencia a clases expositivas e interactivas.

@ Realizacion no ordenador os exercicios propostos por

semana e revisar os exames resoltos.

@ Contidos fundamentais en Fortran e Octave:
1) Vectores e matrices.
2) Sentenzas de seleccion e iteracion.

3) Subprogramas con paso de vectores e matrices.



W Mulleres na informatica-\ X | =+

< - C O B https://glwikipedia.org/wiki/Mulleres_na_informatica 8
D usc Dinvestigacion [3Jdocencia [Jcitius [ persoal [ varios

& Non accedeu ao sistema Conversa Contribuciéns Crear unha conta Acceder ao sistema

Artigo  Conversa Ler Editar Editarafonte Ver o historial | Procurar en Wikipedia Q
AW IICIIPEDIIhA En Wiki Loves Monuments agora buscamos completar o que falta: Fotografa un monumento inédito, axuda a Wikipedia e gafia! %
enciclopedia libre
, Cohece mais
Portada
Portal da comunidade . -
A Taberma Mulleres na informatica
Actualidade ) o
ErrTarEEIT Na Galipedia, a Wikipedia en galego.
Artigos de calidade
Brixaaalalernng As mulleres na informatica xogaron un papel determil no seu & nos seus primeiros pasos. O gue nos seus inicios se ch " dor", tamén cofiecido como dora ou ordenador, debe o seu nome
Axuda as chamadas "computers”, grupos de mulleres que tanto en Inglaterra como nos EE.UU. traballaban en calcul aticos relacionados coa determinacion de ias balisticas di as guerras.
ans Non s6 a primeira programadora da historia foi unha muller, Ada Byron Lovelace (1815-1852), senén que ata os anos 80, coa entrada nos fogares dos primeiros ordeadores p is, o traballo de prog i6n era iderad
Ferramentas un traballo feminino. A partir dese as mull foron d do tanto dos estudos como dos traballos relacionados coa informatica.
Pséi);(linasque ligan con A preocupacién mundial sobre o papel actual e futuro das mulleres en tarefas de computacion adquiriu mais importancia coa aparicion da era da informacién. Estas preocupaciéns motivaron a organizacion de debates publicos
el
sobre a igualdade de xénero ao verse que as aplicacions informaticas exercen unha crecente influencia na sociedade.
Cambios relacionados
Pa.xln:'!s especiais indice [ har]
Ligazén permanente ) :
Informacién da paxina 1 Historia
Citar esta paxina 2 Descricion xeral
Elemento de Wikidata 3 Visibilizando as mulleres na informatica
. 4 Teoria de xénero e mulleres en informética
Imprimirfexportar o .
S 5 Perspectiva internacional
i lib
earun bro 6 Mulleres informaticas LAt
Desc‘.':lrgar como PDF 6.1 Século XIX Ada Lovelace, a primeira &
Version para imprimir : programadora da historia.
6.2 Século XX
Noutros proxectos 6.2.1 Anos 1920
Wikimedia Commons 6.2.2 Anos 1940
6.2.3 Anos 1950
Qutras linguas ol
. 6.2.4 Anos 1960
S 6.2.5 Anos 1970
Catala e Anes
Deutsch 6.2.6 Anos 1980
English 6.2.7 Anos 1990
Espariol 6.3 Século XXI
* Euskara 6.3.1 Anos 2000
Frangais 7 Premios
Torkee 7.1 Receptoras do Premio Turing

R 7.2 Receptoras da Medalla John von Neumann

7.3 Receptoras do Premio Ada Byron & muller tecndloga

7.4 Receptoras do Premio Ada Byron do CPEIG (Colexio Profesional de Ensefiaria en Informatica de Galicia)
7.5 Receptoras doutros premios en informética

# Editar as ligazans

8 Organizacions de mulleres en informatica
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* Matlab: Matlab®: Una introduccion con ejemplos
practicos. A. Gilat, Editorial Reverte
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