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Este artículo pretende ser una pequeña introducción a lo que es el software bajo licencia G.P.L. (o de "dominio públi-

co"), ventajas y desventajas de usarlo. Además, se hará una pequeña descripción de varias herramientas estadísticas

que han sido desarrolladas bajo esta licencia.
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1 La licenciaG.P.L.

RichardStallman,el autordeleditorEMACS,comenzóhaceyabastanesañosunproyectoqueel llamóGNU (GNU’s
Not Unix), enel queproponiacrearunsistemaUNIX (núcleoy aplicaciones)quefueseaccesiblea todoel mundo.La
licenciadeusoqueél proponíaincluíalibertadparausarel programay modificarlos fuentes.Deaquísurgió la G.P.L.
(GeneralPublicLicense)y la FreeSoftwareFoundation(F.S.F.), queel propioStallmanfundó.

La F.S.F. esunafundaciónsinánimodelucroquesededicaapromoverel softwarelibre (esdecir, bajola G.P.L.). De
hecho,el ProyectoGNU esunodelosproyectosa los quedasoporte.La F.S.F. distribuyeestosprogramas,manuales
impresos,camisetasy otrosartículos.

Todoel softwarequesedesarrollabajo la ayudade la F.S.F. cumplela G.P.L. Estalicenciacreaun marcolegal que
permitela copia,modificacióny distribucióndeprogramas.Todoel softwarequedesarrollala F.S.F. sehacebajoesta
licencia.

Lasprincipalescaracterísticasdeestalicenciason:

� Suprincipalobjetivo espermitir la libre distribucióndeprogramas,tantoejecutablescomofuentes.

� El usuariotiene accesoa los fuentes,puederealizarmodificacionesy redistribuir el programaresultantea
terceraspersonas,siemprey cuandosehagabajoestamismalicencia,seespecifiqueel autordelcódigooriginal
y loscambiosrealizados.

� Paracódigoobjetoy ejecutablesehadecumplir unadelassiguientescondiciones:
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– Seincluyeel códigofuente.

– Seda la posibilidaddequeen los próximos3 años,el distribuidor proporcionelos fuentesa un costeno
superioral decopia(esdecir, preciodefotocopias,discos,gastosdeenvío,etc.).

– Seacompañacon unaofertade unatercerapersona/entidadquesí quepuedeproporcionarlos fuentesa
preciodecopia.Estosóloestápermitidoenel casoderedistribucionesdecarácterno comercial.

� Estáprohibidala copia,modificacióny redistribucióndeprogramasbajo licenciaG.P.L. si no sehacebajoesa
mismalicencia.

� Si enunprogramaquehemosrealizadosólousamosprogramasbajolicenciaG.P.L. enunapartedeél, esposble
redistribuir el restobajocualquierotralicencia,perosi lo distribuimostodojuntohadeserbajola G.P.L.

� No sepuedenañadirrestriccionesadicionaleso eliminar lasqueya existensin queel programadejedeporder
distribuirseconestalicencia.

� Si por algún motivo, un juez u otra entidadde carácterlegal determinaquedeterminadosprogramasdeben
cumplir unaseriederestricciones(p. ej., por problemasdepatentes)quechocanconestalicencia,entoncesno
seráposiblela redistribucióndedichocódigobajoestalicencia.

� Esposibleañadirunaclaúsulaenla queseexcluyala distribucióndeprogramasbajoestalicenciaenaquellos
paisesenlos quesusleyesimpidandeformaexplícitaalgunosdelos puntosdela misma.

� Los programasseentregan,enprincipio, sin ningúntipo degarantía.Esposible,si el distribuidor asílo desea,
dargarantía,perola G.P.L. no obligaa ello.

De aquísurge el conceptode softwarede "Dominio Público" o "Libre". De "Dominio Público" porquecualquiera
tieneaccesoa él (al menos,todoel quetieneordenadory accesoa Interneto el dinerosuficienteparaencargarlopor
correoa algunode los distribuidores)y "Libre" en el sentidode queuno tienelos fuentes,puedemodificarlosa su
gustoy redistribuirlo a terceraspersonassiemprequeseabajoestamismalicencia.

Muchasvecesaestetipo desoftwaresele llama"gratuito". Si bienescierto,puestoqueesposibleobtenerlosincoste
algunoen Internet,la licenciava muchomásallá, y decir tan sólo queestetipo de softwareesgratuitoesdar una
definiciónequivocadae incompleta.

La redacciónoriginaldela licenciaG.P.L. seencuentraeninglés,y no existeningunatraducciónoficial al castellano,
porlo queesposible(aunquenoprobable)unaincorrectainterpretacióndeltextooriginal. A pesardeesto,mi ntención
eradarunaidealo másaproximadaposiblea la licenciay sufilosofía,quecreohaberconseguido. Portanto,al final
deestaponenciasepodráencontrarel texto original.

2 Software libr e en la Universidad

Esteapartadohasidodesarrollado,principalmente,a partir demi experienciacomoactualalumnodela Facultadde
Matemáticasde la Universidadde Valencia,conversacionescon profesoresy compañeros,y reflexionespersonales.
Además,granpartedeestematerialestácondicionadopor el usodel sistemaoperativo Linux.

Existenmuchosmódulosenlos actualesplanesdeestudioquerequierenla realizacióndedeterminadasprácticascon
ayudadeun ordenador. Evidentementetambiénesnecesarioprogramasparael cacharro.Los paquetescomerciales
requierenel pagomuchasvecesdecostosaslicencias.

Por todosessabidoquelos mediossonlimitados,y a vecesresultaimposibleobtenerdichaslicencias,a no serpor
los avataresdel destinoy la casualidado la intervencióndealgunaempresaprivada(comentarcasodel programade
simulaciónArena).

Lasprincipalesventajasqueofreceel softwarebajoG.P.L. (nosóloparala Universidad,sinoengeneral)son:
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� Coste.Sepuedeobtenerdeformagratuita.

� Accesibilidad.A travésdeInterneto mediantecompradeCDsporcorreoapreciodecopiamásgastosdeenvío.

� Posibilidaddeconseguir ayudarápidamente:listasdecorreo,desarrolladores,etc.

� Calidad.Muchasvecesestádesarrolladoporprofesoresy/o estudiantesquetrabajano investigansobreesetema.
Otrasvecesinclusosonprogramasmaduros,estánmuydepuradosy optimizados(p. ej.,EMACSy GCC).

� Desarrolloabierto. Muchasvecesel códigogeneradoa partir de prácticaso trabajosdesarrolladosen clase,
puedeañadirsea lo queyaexiste.

� Disposicióndel código fuente. El podersabercómo funcionaun determinadoprogramaesun incentivo en
determinadasasignaturas(p. ej., sistemasoperativos)y tieneun valorpedagógicoincalculable.

� Bancodepruebasmuy amplio.Sonprogramasquesonusadospor personasdetodoel mundoquecontribuyen
asucrecimientoy depuración.

Perotambiénexistenunaseriedefactoresnegativos:

� Software muchasvecespoco conocidoya que no existe un distribuidor comercialque lo promocioney se
desarrolla"enpequeñoscírculos".

� Pocoamigable.En el sentidodequegeneralmenteno existenvistosasinterfacesgráficasy todahadehacerse
desdela líneadecomando.

� Suinstalacióny usopuedeserdifícil parael usarionovel.

� El desarrollosueleserlentoy el programapuedepasarpor etapasinestables.

� Incompatibilidadde formatos. Esto puedeque no seaaplicablea todo el software, pero sí en gran parteal
estadístico.

3 Programasestadísticosde libr edistrib ución.

No existenmuchosprogramasestadísticosbajo licenciaG.P.L., y muchosde los queexistenno pasande calcular
pequeñosestadísticos.Comentarécuatroproyectosquemehanparecidointeresantes.

3.1 OCTAVE

Surgió inicialmentecomounpaquetedecálculonuméricosimilaraMatlab. Entresusmúltiplesfuncionalidadesestán
el álgebrabásica,operacionesconmatrices(sumas,productos,descomposiciones,etc.),dibujo degráficasy superfi-
cies,resolucióndesistemasdeecuaciones,etc. Las rutinasqueincorporaparacálculoestadísticosonrelativamente
nuevas.

Dichasrutinasfuerondesarrolladaspor gentedel Departamentode Estadísticade la Universidadde Viena. Origi-
nalmente,formabanpartede un conjuntode rutinasparaOctave llamadoOctave-CI (quesepuedeconseguir en y
añadidasal "Contrib OctaveArchive" (sitoenunamáquinadela UniversidaddeVigo: ), aunqueactualmentemuchas
deestasrutinas(entreellaslasquenosinteresan)hansidoañadidasal paqueteprincipaldeOctave.

Éstasseencuentrandivididasen4 directoriosdentrodela instalaciónoriginal:

� Base

Incluye multitud de estadísticos(media,varianze,covarianza,cuartiles,etc.) y variosmétodoscomolos PP-
Plotsy QQ-Plots.
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� Distributions

Rutinassobrelasdistribucionesprobabilísticasmásconocidas,tantodiscretascomocontinuas.Paracadauna
deellasexisten4 métodos(sustituirdist porel nombredela distribución,p. ej., normal,chisquareo poisson):

– dist_cdf

Estecalculala funcióndeprobabilidadacumuladaparaun puntoenconcreto.

– dist_inv

Computael cuántilasociadoa x. Estafunciónesla inversade**_cdf.

– dist_pdf

Calculala funcióndedensidaddeprobabilidadenun puntodado.

– dist_rnd

Generaobservacionesaleatoriasdela distribucióndada.

� Models

Variasrutinaspararealizarregresioneslogísticas.

� Tests

Implementacióndenumerosostestsestadísticos:anova,manova,Kolmogorov-Smirnov, correlación,etc.

Así, Octaveseconvierteenunaherramientadeprogramaciónbastantepotenteala horaderealizarnosólocálculoses-
tadísticos,sinocualquiertipo decálculosnuméricos.A partirdesusrutinas,resultatremendamentefácil implementar
métodosquepuedansernosútiles.

El entornode Octave esenmodoconsolay no exisateningúntipo de interfazgráfico.Laimplementacióndecódigo
puedellevarseacaboenlenguajeOctave,desdela líneadecomandos,ejecutandounficheroconcódigoOctaveo crear
unarutinaC y llamaral códigoobjetodesdeOctave entiempodeejecución(con la documentaciónqueacompañaa
Octaveseincluyenunpardeejemploa esterespecto).

Comoejemplo,mostraréun pequeñoprogramaquecalcula,paraunaseriededatosemparejados,la rectaquemejor
los ajusta(correlaciónlineal simple),asícomola rectasdeconfianzay predicción.Los datosrepresentanel diámetro
y el volumendeunaseriedeárboles,y lo quenosinteresaveressi existeunarelaciónlinealentreestasdosvariables.

#Definimos la matriz de datos: la primera col. es el diametro y

#la segunda el volumen

A=[[ 12.88, 23.82];[ 11.36, 17.49];[ 15.29, 43.22];[ 10.48, 20.69];\

[ 9.85, 12.12];[ 12.83, 27.79];[ 17.12, 47.84];[ 17.15, 51.40];\

[ 16.42, 50.03];[ 11.35, 18.90];[ 9.55, 15.65];[ 15.67, 34.09];\

[ 18.04, 55.02];[ 17.51, 55.52];[ 10.34, 20.06];[ 11.77, 23.48];\

[ 18.03, 60.69];[ 12.66, 27.28];[ 11.92, 22.28];[ 9.39, 9.19];\

[ 12.92, 36.41];[ 7.66, 13.89];[ 7.99, 9.24];[ 15.77, 43.02];\

[ 13.75, 35.71];[ 13.57, 29.83];[ 11.26, 17.29];[ 11.25, 22.93];\

[ 9.39, 10.35];[ 13.68, 31.61];[ 12.64, 26.46];]

xlabel("Di\’ametro")

ylabel("Volumen")

#Mandamos la salida de gráficos a un fichero PostScript

gset term postscript

gset out "dv.ps"

#Representación gráfica de las dos variables

plot(A(:,1), A(:,2),"@")

#

#

#gset term x11
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gset output "rectas.ps"

#

T=A(:,1)-mean(A(:,1))

#

sumt2=T’*T

t2=diag(T*T’)

#

#

alphag=mean(A(:,2))

betag=T’*A(:,2)/sumt2

#

seb=(A(:,2)-alphag-betag*T)’*(A(:,2)-alphag-betag*T)/29

x=(0:.1:60)’

#recta de regresión

recta=[x,alphag-betag*mean(A(:,1))+betag*x]

#intervalos de confianza

se=[sqrt( seb*( 1/31+ t2/sumt2 ) )]

ic1=[A(:,1), alphag+betag*T+2.*se]

ic2=[A(:,1), alphag+betag*T-2.*se]

#ordenamos los puntos del intervalo según x para poder pintar líneas

[s, interv1]=sort(ic1(:,1))

[s, interv2]=sort(ic2(:,1))

#intervalos de predicción

se=[sqrt( seb*( 1+1/31+ t2/sumt2 ) )]

ip1=[A(:,1), alphag+betag*T+2.*se]

ip2=[A(:,1), alphag+betag*T-2.*se]

#ordenamos los puntos p’a poder pintar l’ineas

[s, intpre1]=sort(ip1(:,1))

[s, intpre2]=sort(ip2(:,1))

#

#Ahora dibujamos la recta ajusta, las bandas de conf. (ic1, ic2) y

#los intervalos de predicción (ip1, ip2).

gplot [5:20] [0:70] A with points,\

recta with lines,\

ic1(interv1,:) with lines,\

ic2(interv2,:) with lines,\

ip1(interv1,:) with lines,\

ip2(interv2,:) with lines

pause

A grandesrasgos,estepequeñoprogramahaceunarepresentacióngráficadelosdatos,paraversi existeciertarelación
lineal. Después,calculala rectade regresión,así comolas bandasde confianzay de predicción. Durantetodo el
proceso,apareceránpor pantallatodoslos valoresintermediosquesevancalculando(pueseslo quehaceel Octave
porefecto): datos,pendientee interceptacióndela recta,valoresdelasbandasdepredicción(al 95%),etc.

Lasgráficasobtenidas,dv.psy rectas.ps, correspondena lasfiguras1 y 2 respectivamente.

El objetivo deesteejemploesmostrarlo fácil queresultaimplementarcualquieralgoritmoconayudade las rutinas
queincorporael Octave. Ni siquierahanhechofalta los métodosestadísticosqueincorporael programa.Octave no
incorporaningúnmétodoqueespecificamentecalculelas bandasde confianzay prediccióny luego lo dibuje todo
junto.

Esposibleejecutarel Octave desdeEmacs,perono lo voy a tratarenesteartículo.Básicamente,noscreaun proceso
queejecutael Octavey quenospermiteeditary ejecutarcomandos.
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Figura1: Representacióngráficadelos datos.

0

10

20

30

40

50

60

70

6 8 10 12 14 16 18 20

V
ol

um
en

Di’ametro

line 1
line 2
line 3
line 4
line 5
line 6

Figura2: Rectaderegresión(líneadeenmedio),bandasdeconfianza(interiores)ypredicción(exteriores).

3.2 R

El lenguajeR esunproyectoquesurgió conla ideadecrearunprogramaestadísticosimilaral S(sepodríadecirqueR
esa S lo queOctavea Matlab),desarrolladoenlos AT&T Bell Laboratories.Actualmente,el nivel decompatibilidad
esbastantealto,hastael puntoquelos autoresindicanqueenmuchoscasossepuedeseguir el manualdeS a la hora
detrabajarconR.

R fue escritoinicialmentepor RobertGentlemany RossIhaka,del Departamentode Estadísticade la Universidad
deAuckland,aunqueactualmenteel equipodedesarrollohacrecidoy sonmuchaslaspersonasquecontribuyencon
rutinasescritasenR.



3. Programasestadísticosde libr edistrib ución. 7

Actualmente,R esunodelos lenguajesestadísticosmásextendidosenel ámbitouniversitariodebidoasualtacalidad
y libre istribución,llegandoa sustituirenmuchoscasosal S.

� El lenguajedesarrolladodentrode R es orientadoa objetose incorporagran númerode rutinasde cálculo
estadístico.Probablementeenestesentidoseael máscompletodelosquesepresentanenestedocumento.

� Posibilidaddeincluir códigoFortrano C y enlazarloentiempodeejecución.

� Como pasa con muchos otros proyectos, para este también existe una recopilación de rutinas de-
sarrolladaspor personasajenas al núcleo de desarrolladoresde R: Contributed R Archive Network
(http://www.ci.tuwien.ac.at/R/).

R esunprogramaqueseejecutaenmodoconsola(existeunmododelEmacsquesediscutemásabajo).Enel mensaje
inicial nossenosexplica comoejecutarunasdemostracionesy dóndeconseguir ayuda:

R : Copyright 1998, The R Development Core Team

Version 0.62.5 in progress (November 2, 1998)

R is free software and comes with ABSOLUTELYNO WARRANTY.

You are welcome to redistribute it under certain conditions.

Type "?license" or "?licence" for distribution details.

R is a collaborative project with many contributors.

Type "?contributors" for a list.

Type "demo()" for some demos, "help()" for on-line help, or

"help.start()" for a HTML browser interface to help.

>

Abajo sepresentanunosgráficosobtenidosenunadeestasdemos:

3.3 ESS

El E.S.S.(EmacsSpeaksStatistics)esotromodomásparael camaleónicoeditorEmacsquenosintereactuarconvarios
programasestadísticosy deanálisisdedatos.Entreéstosseencuentrandialectosdel LenguajeS (S 3/4,S-PLUS3.x
y R). Comentaréla relaciónentreE.S.S.y R, porestarambosbajola licenciaG.P.L.

La formasmáscomunesde activar el modoR desdeEmcases,o bien ejecutarel Emacsponiendoen la linea de
comandoel fichero(con extensión.S o .R) quequeremosabrir o bien desdedentrodel Emacscon la combinación
Meta-xR. EsconvenienteusarE.S.S.desdeunaX terminalporuedelo contrarioesposiblequetengamosproblemas
a la horadela visualizacióndegráficos,puesR suponequeestamostrabajandobajoX.

Emacsnosformatearála ventanaen la queapareceR y colorearálos distintoselementosqueaparecende diversos
colores(comandosdemarrón,palabrasreservadasenvioleta,etc.).Además,mantendráunbuffer parala introducción
decomandos,y crearáotrospara,por ejemplo,mostrarayudaso documentación.Inclusoesposibletenerun buffer
abiertoconun ficherodondeeditemoslos comandos,y ejecutarlosen otro buffer dondeseestéejecutandoR. Si en
algúnmomentovisualizamosun gráficoesteapareceráenunaventanaaparte.

La siguientecapturadepantallaesunejemplo:
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3.4 PSPP

Esteproyectoseestádesarrollandobajoel amparodela gentedeG.N.U.Setratadeunprogramadeanálisisestadístico
dedatosquepretendeaceptarla mayoríadecomandosdel programaS.P.S.S.(StatisticalPackagefor theSocialSci-
ences).Dehecho,losautoresyahandecididoquefuncionalidadesdelS.P.S.S.handecididoimplementar(la mayoría)
y cualesno. Actualmentevapor la versión0.2.2.

PSPPtambiénesunprogramaquefuncionaenmodoconsola:

PSPP is free software and you are welcome to distribute copies of it

under certain conditions; type "show copying." to see the conditions.

There is ABSOLUTELYNO WARRANTYfor PSPP; type "show warranty." for details.

GNU PSPP 0.2.2 (Sat Jan 9 16:31:29 EST 1999).

PSPP>

Es posibleescribir todoslos comandosque queramosejecutaren un fichero, simplementeescribiendopsppnue-
stro_fichero. La salidaseráenviadaal ficheropspp.list.

He seleccionadoesteficherodeentrelos ejemplosquevienenconel códigofuente(el ficherosellamaexample.stat):
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title ’Demonstrate DESCRIPTIVES procedure’.

remark EOF

Sample syntax file for PSPP.

(This comment will appear in the output.)

EOF

/* run this syntax file with the command:

/* pspp example.stat

/*

/* Output is written to the file "pspp.list".

/*

/* (This comment will not appear in the output.)

data list / v0 to v2 1-9.

begin data.

12 12 89

34 12 80

56 12 77

78 12 73

90 91

37 97 85

52 82

12 79

26 78 76

29 13 71

end data.

descript all/stat=all/format =se ria l.

Simplementedefinimostreslistas,lesasignamosunosvaloresy calculamosunoscuantosestadísticos.Ejecutamosel
script(escribiendopsppexample.stat) y obtenemos:

17 Oct 1999 - Page 1

Demonstrate DESCRIPTIVES procedure GNU PSPP 0.2.2 - i686-unknown-linux

Sample syntax file for PSPP.

(This comment will appear in the output.)

1.1 DATA LIST. Reading 1 record from the command file.

+--------+------+--- -- --+ --- --- +

|Variable|Record|Col umns| For mat |

#========#======#=== ====#======#

|V0 | 1| 1- 3|F3.0 |

|V1 | 1| 4- 6|F3.0 |

|V2 | 1| 7- 9|F3.0 |

+--------+------+--- -- --+ --- --- +

2.1(1) DESCRIPTIVES. Valid cases = 7; cases with missing value(s) = 3.

+--------#-------+-- -- --- --+ --- --- +-- --- --- +-- --- --+ --- --- --+ --- -- --- +-- --- --- +

|Variable#Valid N|Missing N| Mean |S E Mean|Std Dev|Variance|Kurto sis |S E Kurt|
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#========#=======#== =======#======#========#=======#========#========#========#

|V0 # 10| 0|42.600| 8.304| 26.260| 689.600| -.425| 1.334|

|V1 # 8| 2|40.875| 14.112| 39.916|1593.268| -1.994| 1.481|

|V2 # 9| 1|79.111| 1.896| 5.689| 32.361| -.307| 1.400|

+--------#-------+-- -- --- --+ --- --- +-- --- --- +-- --- --+ --- --- --+ --- -- --- +-- --- --- +

2.1(2) DESCRIPTIVES. Valid cases = 7; cases with missing value(s) = 3.

+--------#--------+- -- --- --+ --- --- +-- --- --+ --- --- -+- --- --- +

|Variable#Skewness|S E Skew| Range|Minimum|Maximu m| Sum |

#========#========#= =======#======#=======#=======#=======#

|V0 # .682| .687|78.000| 12.000| 90.000|426.000|

|V1 # .707| .752|85.000| 12.000| 97.000|327.000|

|V2 # .345| .717|18.000| 71.000| 89.000|712.000|

+--------#--------+- -- --- --+ --- --- +-- --- --+ --- --- -+- --- --- +

PSPPlleva caminode convertirseen un potenteprogramaestadístico,si bien actualmenteno sehanimplementado
aúnmuchasrutinasestadísticas.Porel momentosehandedicadomása soportargranpartedel lenguajeSPSS.

4 Textode la Licencia G.P.L.

GNU GENERALPUBLIC LICENSE

Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Everyone is permitted to copy and distribute verbatim copies

of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and change it. By contrast, the GNU General Public

License is intended to guarantee your freedom to share and change free

software--to make sure the software is free for all its users. This

General Public License applies to most of the Free Software

Foundation’s software and to any other program whose authors commit to

using it. (Some other Free Software Foundation software is covered by

the GNU Library General Public License instead.) You can apply it to

your programs, too.

When we speak of free software, we are referring to freedom, not

price. Our General Public Licenses are designed to make sure that you

have the freedom to distribute copies of free software (and charge for

this service if you wish), that you receive source code or can get it

if you want it, that you can change the software or use pieces of it

in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid

anyone to deny you these rights or to ask you to surrender the rights.
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These restrictions translate to certain responsibilities for you if you

distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether

gratis or for a fee, you must give the recipients all the rights that

you have. You must make sure that they, too, receive or can get the

source code. And you must show them these terms so they know their

rights.

We protect your rights with two steps: (1) copyright the software, and

(2) offer you this license which gives you legal permission to copy,

distribute and/or modify the software.

Also, for each author’s protection and ours, we want to make certain

that everyone understands that there is no warranty for this free

software. If the software is modified by someone else and passed on, we

want its recipients to know that what they have is not the original, so

that any problems introduced by others will not reflect on the original

authors’ reputations.

Finally, any free program is threatened constantly by software

patents. We wish to avoid the danger that redistributors of a free

program will individually obtain patent licenses, in effect making the

program proprietary. To prevent this, we have made it clear that any

patent must be licensed for everyone’s free use or not licensed at all.

The precise terms and conditions for copying, distribution and

modification follow.

GNU GENERALPUBLIC LICENSE

TERMSAND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains

a notice placed by the copyright holder saying it may be distributed

under the terms of this General Public License. The "Program", below,

refers to any such program or work, and a "work based on the Program"

means either the Program or any derivative work under copyright law:

that is to say, a work containing the Program or a portion of it,

either verbatim or with modifications and/or translated into another

language. (Hereinafter, translation is included without limitation in

the term "modification".) Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not

covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program

is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).

Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program’s
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source code as you receive it, in any medium, provided that you

conspicuously and appropriately publish on each copy an appropriate

copyright notice and disclaimer of warranty; keep intact all the

notices that refer to this License and to the absence of any warranty;

and give any other recipients of the Program a copy of this License

along with the Program.

You may charge a fee for the physical act of transferring a copy, and

you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion

of it, thus forming a work based on the Program, and copy and

distribute such modifications or work under the terms of Section 1

above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices

stating that you changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in

whole or in part contains or is derived from the Program or any

part thereof, to be licensed as a whole at no charge to all third

parties under the terms of this License.

c) If the modified program normally reads commands interactively

when run, you must cause it, when started running for such

interactive use in the most ordinary way, to print or display an

announcement including an appropriate copyright notice and a

notice that there is no warranty (or else, saying that you provide

a warranty) and that users may redistribute the program under

these conditions, and telling the user how to view a copy of this

License. (Exception: if the Program itself is interactive but

does not normally print such an announcement, your work based on

the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. If

identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate works in

themselves, then this License, and its terms, do not apply to those

sections when you distribute them as separate works. But when you

distribute the same sections as part of a whole which is a work based

on the Program, the distribution of the whole must be on the terms of

this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest

your rights to work written entirely by you; rather, the intent is to

exercise the right to control the distribution of derivative or

collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
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with the Program (or with a work based on the Program) on a volume of

a storage or distribution medium does not bring the other work under

the scope of this License.

3. You may copy and distribute the Program (or a work based on it,

under Section 2) in object code or executable form under the terms of

Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable

source code, which must be distributed under the terms of Sections

1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with a written offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete

machine-readable copy of the corresponding source code, to be

distributed under the terms of Sections 1 and 2 above on a medium

customarily used for software interchange; or,

c) Accompany it with the information you received as to the offer

to distribute corresponding source code. (This alternative is

allowed only for noncommercial distribution and only if you

received the program in object code or executable form with such

an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for

making modifications to it. For an executable work, complete source

code means all the source code for all modules it contains, plus any

associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, as a

special exception, the source code distributed need not include

anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the

operating system on which the executable runs, unless that component

itself accompanies the executable.

If distribution of executable or object code is made by offering

access to copy from a designated place, then offering equivalent

access to copy the source code from the same place counts as

distribution of the source code, even though third parties are not

compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program

except as expressly provided under this License. Any attempt

otherwise to copy, modify, sublicense or distribute the Program is

void, and will automatically terminate your rights under this License.

However, parties who have received copies, or rights, from you under

this License will not have their licenses terminated so long as such

parties remain in full compliance.
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5. You are not required to accept this License, since you have not

signed it. However, nothing else grants you permission to modify or

distribute the Program or its derivative works. These actions are

prohibited by law if you do not accept this License. Therefore, by

modifying or distributing the Program (or any work based on the

Program), you indicate your acceptance of this License to do so, and

all its terms and conditions for copying, distributing or modifying

the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the

Program), the recipient automatically receives a license from the

original licensor to copy, distribute or modify the Program subject to

these terms and conditions. You may not impose any further

restrictions on the recipients’ exercise of the rights granted herein.

You are not responsible for enforcing compliance by third parties to

this License.

7. If, as a consequence of a court judgment or allegation of patent

infringement or for any other reason (not limited to patent issues),

conditions are imposed on you (whether by court order, agreement or

otherwise) that contradict the conditions of this License, they do not

excuse you from the conditions of this License. If you cannot

distribute so as to satisfy simultaneously your obligations under this

License and any other pertinent obligations, then as a consequence you

may not distribute the Program at all. For example, if a patent

license would not permit royalty-free redistribution of the Program by

all those who receive copies directly or indirectly through you, then

the only way you could satisfy both it and this License would be to

refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under

any particular circumstance, the balance of the section is intended to

apply and the section as a whole is intended to apply in other

circumstances.

It is not the purpose of this section to induce you to infringe any

patents or other property right claims or to contest validity of any

such claims; this section has the sole purpose of protecting the

integrity of the free software distribution system, which is

implemented by public license practices. Many people have made

generous contributions to the wide range of software distributed

through that system in reliance on consistent application of that

system; it is up to the author/donor to decide if he or she is willing

to distribute software through any other system and a licensee cannot

impose that choice.

This section is intended to make thoroughly clear what is believed to

be a consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in
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certain countries either by patents or by copyrighted interfaces, the

original copyright holder who places the Program under this License

may add an explicit geographical distribution limitation excluding

those countries, so that distribution is permitted only in or among

countries not thus excluded. In such case, this License incorporates

the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions

of the General Public License from time to time. Such new versions will

be similar in spirit to the present version, but may differ in detail to

address new problems or concerns.

Each version is given a distinguishing version number. If the Program

specifies a version number of this License which applies to it and "any

later version", you have the option of following the terms and conditions

either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of

this License, you may choose any version ever published by the Free Software

Foundation.

10. If you wish to incorporate parts of the Program into other free

programs whose distribution conditions are different, write to the author

to ask for permission. For software which is copyrighted by the Free

Software Foundation, write to the Free Software Foundation; we sometimes

make exceptions for this. Our decision will be guided by the two goals

of preserving the free status of all derivatives of our free software and

of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSETHE PROGRAMIS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY

FOR THE PROGRAM,TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN

OTHERWISESTATED IN WRITING THE COPYRIGHTHOLDERSAND/OR OTHERPARTIES

PROVIDE THE PROGRAM"AS IS" WITHOUTWARRANTYOF ANY KIND, EITHER EXPRESSED

OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIESOF

MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS

TO THE QUALITY AND PERFORMANCEOF THE PROGRAMIS WITH YOU. SHOULDTHE

PROGRAMPROVEDEFECTIVE, YOU ASSUMETHE COST OF ALL NECESSARYSERVICING,

REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIREDBY APPLICABLE LAW OR AGREEDTO IN WRITING

WILL ANY COPYRIGHTHOLDER, OR ANY OTHERPARTY WHOMAY MODIFY AND/OR

REDISTRIBUTE THE PROGRAMAS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,

INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIALDAMAGESARISING

OUT OF THE USE OR INABILITY TO USE THE PROGRAM(INCLUDING BUT NOT LIMITED

TO LOSS OF DATA OR DATA BEING RENDEREDINACCURATEOR LOSSES SUSTAINED BY

YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAMTO OPERATEWITH ANY OTHER

PROGRAMS), EVEN IF SUCH HOLDEROR OTHERPARTY HAS BEEN ADVISED OF THE

POSSIBILITY OF SUCH DAMAGES.



4. Texto de la Licencia G.P.L. 19

END OF TERMSAND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest

possible use to the public, the best way to achieve this is to make it

free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest

to attach them to the start of each source file to most effectively

convey the exclusion of warranty; and each file should have at least

the "copyright" line and a pointer to where the full notice is found.

<one line to give the program’s name and a brief idea of what it does.>

Copyright (C) 19yy <name of author>

This program is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by

the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUTANY WARRANTY;without even the implied warranty of

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

GNU General Public License for more details.

You should have received a copy of the GNU General Public License

along with this program; if not, write to the Free Software

Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this

when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) 19yy name of author

Gnomovision comes with ABSOLUTELYNO WARRANTY;for details type ‘show w’.

This is free software, and you are welcome to redistribute it

under certain conditions; type ‘show c’ for details.

The hypothetical commands ‘show w’ and ‘show c’ should show the appropriate

parts of the General Public License. Of course, the commands you use may

be called something other than ‘show w’ and ‘show c’; they could even be

mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your

school, if any, to sign a "copyright disclaimer" for the program, if

necessary. Here is a sample; alter the names:
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Yoyodyne, Inc., hereby disclaims all copyright interest in the program

‘Gnomovision’ (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989

Ty Coon, President of Vice

This General Public License does not permit incorporating your program into

proprietary programs. If your program is a subroutine library, you may

consider it more useful to permit linking proprietary applications with the

library. If this is what you want to do, use the GNU Library General

Public License instead of this License.

5 Referencias

**** Poracabar. Faltadarmeun paseopor la redy comprobardirecciones8-).


