Herramientas estadisticas bajo licencia G.P.L.

Virgilio GomezRubiovirgoru@alumni.uv.  es Octubrede 1.999

Este articulo pretende ser una pequefia introduccién a lo que es el software bajo licencia G.P.L. (o de "dominio publi-
co"), ventajas y desventajas de usarlo. Ademas, se hara una pequefia descripcion de varias herramientas estadisticas
que han sido desarrolladas bajo esta licencia.
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1 LalicenciaG.PL.

RichardStallman el autordel editorEMACS,comenzdaceyabastanesafiosun proyectoqueel llamé GNU (GNU's
Not Unix), enel queproponiacrearunsistemaJNIX (nucleoy aplicacionesjjuefueseaccesibleatodoel mundo.La
licenciadeusoqueél proponiancluialibertadparausarel programay modificarlos fuentes.De aquisugio la G.PL.
(GeneraPublicLicense)y la FreeSoftware Foundation(F.S.F), queel propio Stallmanfundé.

La F.S.F esunafundaciénsin &nimodelucro quesededicaa promover el softwarelibre (esdecir, bajola G.PL.). De
hecho el ProyectoGNU esunodelos proyectosa los quedasoporte La F.S.F distribuye estosprogramasmanuales
impresoscamisetay otrosarticulos.

Todo el software quesedesarrollabajola ayudadela F.S.F cumplela G.PL. Estalicenciacreaun marcolegal que
permitela copia,modificaciony distribuciénde programasTodoel softwarequedesarrollda F.S.F sehacebajoesta
licencia.

Lasprincipalescaracteristicade estalicenciason:

e Suprincipalobjetivo espermitirla libre distribucionde programastantoejecutablesomofuentes.

e El usuariotiene accesoa los fuentes,puederealizar modificacionesy redistrituir el programaresultantea
terceragpersonassiemprey cuandosehagabajoestamismalicencia,seespecifiquel autordel cédigooriginal
y loscambiosrealizados.

e Paracddigoobjetoy ejecutablesehadecumplirunadelassiguientexondiciones:
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— Seincluyeel codigofuente.

— Sedala posibilidadde queenlos préximos3 afios,el distribuidor proporcionelos fuentesa un costeno
superioral de copia(edecir, preciode fotocopiasdiscos,gastogdeenvio,etc.).

— Seacompafi@on unaofertade unatercerapersona/entidadue si que puedeproporcionardos fuentesa
preciode copia.Estosdloestapermitidoenel casoderedistritucionesde caractemo comercial.

e Estaprohibidala copia,modificaciény redistribucién de programasajo licenciaG.PL. si no sehacebajoesa
mismalicencia.

e Sienunprogramajuehemogrealizadocs6lousamogprogramadajolicenciaG.PL. enunapartedeél, esposble
redistrituir el restobajocualquierotralicencia,perosi lo distribuimostodojunto hadeserbajola G.PL.

¢ No sepuederafadirrestriccionesadicionale eliminarlas queya existensin queel programadejede porder
distribuirseconestalicencia.

¢ Si por alglin motivo, un juez u otra entidadde caracterlegal determinaque determinadogrogramasieben
cumplirunaseriederestriccionegp. ej., por problemasie patentesjjuechocancon estalicencia,entonceso
seraposiblela redistrituciénde dichocodigobajoestalicencia.

e Esposibleafiadirunacladsulaenla queseexcluyala distribucién de programashajo estalicenciaenaquellos
paisesnlos quesusleyesimpidande formaexplicita algunosde los puntosde la misma.

e Los programaseentregan,en principio, sin ningantipo de garantia.Es posible,si el distribuidor asilo desea,
dargarantiaperola G.PL. no obligaaello.

De aquisumge el conceptode software de "Dominio Publico" o "Libre". De "Dominio Publico” porquecualquiera
tieneaccesa él (al menostodoel quetieneordenadoly accesa Interneto el dinerosuficienteparaencagarlopor
correoa algunode los distribuidores)y "“Libre" en el sentidode que unotienelos fuentes,puedemodificarlosa su
gustoy redistrituirlo aterceragpersonasiempregqueseabajo estamismalicencia.

Muchasvecesa estetipo de softwaresele llama"gratuito”. Si bienescierto, puestagqueesposibleobtenerlosin coste
algunoen Internet,la licenciava muchomasalla, y decirtan sélo que estetipo de software esgratuito esdar una
definicibnequivocadae incompleta.

Laredacciororiginal dela licenciaG.PL. seencuentra&ninglés,y no existe ningunatraducciénoficial al castellano,
porlo queesposible(aunqueno probableunaincorrectanterpretaciordeltexto original. A pesaideesto,mi ntencién
eradarunaidealo masaproximadgposiblea la licenciay sufilosofia,quecreohaberconsguido. Portanto,al final
deestaponenciasepodraencontraiel texto original.

2 Softwarelibreenla Universidad

Esteapartaddhasido desarrolladoprincipalmentea partir de mi experienciacomoactualalumnode la Facultadde
Mateméaticasle la Universidadde Valencia,corversacionegson profesoreyy compaferosy reflexionespersonales.
Ademasgranpartede estematerialestacondicionad@or el usodel sistemaoperatvo Linux.

Existenmuchosmaodulosenlos actualeplanesde estudioquerequiereria realizacionde determinadapracticascon
ayudade un ordenadar Evidentementéambiénesnecesarigprogramagarael cacharro.Los paquetesomerciales
requiererel pagomuchassecesde costosasicencias.

Portodosessabidoquelos mediossonlimitados,y a vecesresultaimposibleobtenerdichaslicencias,a no serpor
los avataresdel destinoy la casualidad la intervencionde algunaempresarivada(comentarcasodel programade
simulacionArena).

Lasprincipalesventajagjueofreceel softwarebajoG.PL. (no séloparala Universidad sinoengeneral)son:
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¢ Coste.Sepuedeobtenerdeformagratuita.
e Accesibilidad.A travésdeInterneto mediantecomprade CDspor correoa preciode copiamasgastosieervio.
¢ Posibilidadde consguir ayudardpidamentetistasde correo,desarrolladorestc.

e Calidad.Muchasvecesstadesarrollad@or profesorey/o estudianteguetrabajaro investigarsobreesetema.
Otrasvecesnclusosonprogramasnadurosgestanmuy depuradoy optimizadogp. ej., EMACSy GCC).

e Desarrolloabierto. Muchasvecesel cddigo generada partir de practicaso trabajosdesarrollado®n clase,
puedeafiadirsealo queya existe.

¢ Disposiciondel cadigo fuente. El podersabercémo funcionaun determinadgrogramaes un incentivo en
determinadaasignaturagp. ej., sistema®peratvos)y tieneun valor pedagégicancalculable.

e Bancodepruebasnuy amplio. Sonprogramagjuesonusadogor personasletodoel mundoquecontribuyen
asucrecimientoy depuracion.

Perotambiénexistenunaseriede factoremegativos:

e Software muchasvecespoco conocidoya que no existe un distribuidor comercialque lo promocioney se
desarrolld'en pequefiogirculos".

e Pocoamigable.En el sentidode que generalment@o existenvistosasnterfacesgraficasy todahade hacerse
desdda lineadecomando.

e Suinstalaciény usopuedeserdificil parael usarionovel.
¢ El desarrollasueleserlentoy el programguedepasarpor etapasnestables.

¢ Incompatibilidadde formatos. Esto puedeque no seaaplicablea todo el software, pero si en gran parteal
estadistico.

3 Programasestadisticogde libr e distrib ucion.

No existen muchosprogramasestadisticodajo licencia G.PL., y muchosde los que existen no pasande calcular
pequefiogstadisticosComentaré&uatroproyectosquemehanparecidanteresantes.

3.1 OCTAVE

Sumié inicialmentecomoun paquetale calculonuméricosimilara Matlah Entresusmultiplesfuncionalidadegstan
el algebrabéasica,operacioneson matrices(sumas productosdescomposicionegtc.),dibujo de graficasy superfi-
cies,resolucionde sistemasie ecuacionesetc. Lasrutinasqueincorporaparacélculoestadisticasonrelativamente
nuevas.

Dichasrutinasfuerondesarrolladapor gentedel Departamentale Estadisticade la Universidadde Viena. Origi-
nalmente formabanpartede un conjuntode rutinasparaOctave llamadoOctave-Cl (que se puedeconsguir en y
afadidasl "Contrib Octare Archive" (sito enunamaquinadela Universidadde Vigo: ), aunqueactualmentenuchas
deestagutinas(entreellaslasquenosinteresanhansidoafadidasl paqueterincipalde Octave.

Estasseencuentramlivididasen4 directoriosdentrodela instalaciéroriginal:

e Base

Incluye multitud de estadisticogmedia,varianze covarianza,cuartiles,etc.) y variosmétodoscomolos PP-
Plotsy QQ-Plots.
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o Distributions

Rutinassobrelas distribucionesprobabilisticasnasconocidastantodiscretascomo continuas.Paracadauna
deellasexisten4 métodogqsustituirdist por el nombredela distribucion, p. ej., normal,chisquareo poisson):

— dist_cdf
Estecalculala funciénde probabilidadacumuladgaraun puntoenconcreto.
— dist_inv
Computeel cuantilasociada x. Estafuncidonesla inversade**_cdf.
— dist_pdf
Calculala funcibndedensidadie probabilidadenun puntodado.
— dist_rnd
Generaobsenacionesleatoriaglela distribuciondada.

o Models

Variasrutinaspararealizarregresionesogisticas.

e Tests

Implementaciérde numerososestsestadisticosanosa, manwa, Kolmogoras-Smirnov, correlaciongtc.

Asi, Octave secorvierteenunaherramientaleprogramaciomastantgotenteala horaderealizamo sélocalculoses-
tadisticossinocualquiertipo de calculosnuméricos A partir de susrutinas,resultatremendamentcil implementar
métodosquepuedarsernoditiles.

El entornode Octave esen modoconsolay no exisateninguntipo de interfaz grafico.Laimplementaciorde codigo
pueddlevarseacaboenlenguajeOctavedesdda lineadecomandosejecutandain ficheroconcédigoOctave o crear
unarutinaC y llamar al codigoobjetodesdeOctare entiempode ejecucion(conla documentacidmueacompafia
Octave seincluyenun pardeejemploa esterespecto).

Comoejemplo,mostraréun pequefigorogramague calcula,paraunaseriede datosemparejadoda rectaque mejor
los ajusta(correlacionlineal simple),asicomola rectasde confianzay prediccion.Los datosrepresentael diametro
y elvolumendeunaseriedearbolesy lo quenosinteresaver essi existe unarelacionlineal entreestaglosvariables.

#Definimos  la matriz de datos: la primera col. es el diametro vy
#la segunda el volumen

A=[[ 12.88, 23.82];] 11.36, 17.49]] 15.29, 43.22]]  10.48, 20.69]\
[ 9.85 1212 1283, 27.79][ 17.12, 47.84][ 17.15, 51.40]\
16.42, 50.03);] 11.35, 1890 9.55, 1565];]  15.67, 34.09]\
18.04, 55.02);] 1751, 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, 3641 7.66, 13.89;[ 7.99, 9.24][ 1577, 43.02])\
13.75, 35.71)[ 1357, 29.83];[ 11.26, 17.29]]  11.25, 22.93]\
9.39, 10.35);[ 13.68, 31.61]]  12.64, 26.46]]

xlabel("DiVametro")

ylabel("Volumen")

#Mandamos la salida de graficos a un fichero  PostScript

gset term postscript

gset out "dv.ps"

#Representacion  gréfica  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 regresion
recta=[x,alphag-betag*rmean(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 segun x para poder
[s, intervl]=sort(ic1(:,1))

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

#intervalos de prediccion

se=[sqrt(  seb*( 1+1/31+ t2/sumt2 ) )]
ipl=[A(;,1), alphag+betag*T+2.*se]

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

#ordenamos los puntos p'a poder pintar lineas
[s, intprel]=sort(ipl(:,1))

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

#

#Ahora dibujamos la recta ajusta, las bandas de conf. (icl,

#los intervalos de prediccion  (ipl, ip2).
gplot [5:20] [0:70] A with points,\
recta with lines,\

icl(intervl,:) with  lines,\
ic2(interv2,:) with  lines,\
ipl(intervl,:) with  lines,\
ip2(interv2,:) with  lines
pause

A grandesasgosestepequefiggrogramehaceunarepresentaciograficadelos datos paraver si existeciertarelacion
lineal. Despuéscalculala rectade regresion,asi comolas bandasde confianzay de prediccion. Durantetodo el
procesoaparecerapor pantallatodoslos valoresintermediosgue sevan calculando(pueseslo quehaceel Octare
por efecto): datos pendientees interceptacioriela recta,valoresdelasbandagie prediccién(al 95%),etc.

Lasgréaficasobtenidasdv.psy rectas.pscorresponden lasfigurasl y 2 respectramente.

El objetivo de esteejemploesmostrarlo facil queresultaimplementarcualquieralgoritmocon ayudade las rutinas
gueincorporael Octave. Ni siquierahanhechofaltalos métodosestadisticogjueincorporael programa.Octave no
incorporaninglin métodoque especificamentealculelas bandasde confianzay predicciony luego lo dibuje todo

junto.

Esposibleejecutarel Octare desdeEmacs perono lo voy atratarenestearticulo. Basicamentenoscreaun proceso

gueejecuteel Octare y quenospermiteeditary ejecutarcomandos.

lineas

ic2) vy
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Figural: Representaciogréaficadelos datos.
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Figura2: Rectaderegresion(lineade enmedio),bandagie confianza(interioresjprediccién(exteriores).

3.2 R

El lenguajeR esun proyectoquesugié conlaideadecrearun programaestadisticgimilaral S (sepodriadecirqueR
esaSlo queOctave a Matlab),desarrollad@nlos AT&T Bell Laboratories Actualmentegl nivel de compatibilidad
esbastantalto, hastael puntoquelos autoresndicanqueen muchoscasosse puedeseguir el manualde S ala hora
detrabajarconR.

R fue escritoinicialmentepor RobertGentlemary Rosslhaka, del Departamentale Estadisticade la Universidad
de Auckland,aunqueactualmentel equipode desarrollohacrecidoy sonmuchadas personagjuecontribuyencon
rutinasescritaenR.
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ActualmenteR esunodelos lenguajegstadisticomasextendidosenel &mbitouniversitariodebidoa sualtacalidad
y libre istribucién, llegandoa sustituirenmuchoscasosal S.

e El lenguajedesarrolladadentrode R es orientadoa objetose incorporagran nimerode rutinasde calculo
estadisticoProbablementenestesentidoseael mascompletodelos quesepresentarenestedocumento.
e Posibilidaddeincluir codigoFortrano Cy enlazarloentiempode ejecucion.

e Como pasa con muchos otros proyectos, para este también existe una recopilacién de rutinas de-
sarrolladaspor personasajenas al nucleo de desarrolladoresde R: Contributed R Archive Network
(http://wwwci.tuwien.ac.at/R/

R esunprogramagueseejecutaenmodoconsolaexisteun mododel Emacsquesediscutemasabajo).Enel mensaje
inicial nossenosexplicacomoejecutarunasdemostracioneg déndeconsguir 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 sepresentamnosgréaficosobtenidosenunade estaglemos:

3.3 ESS

El E.S.S(EmacsSpeaksStatisticsesotro modomasparael camalednic@ditorEmacsjuenosintereactuaconvarios
programasstadisticoy de analisisde datos.Entreéstosseencuentramlialectosdel LenguajeS (S 3/4, S-PLUS3.x
y R). Comentarda relacidonentreE.S.Sy R, por estarambosbajola licenciaG.PL.

La formasméascomunesde activar el modo R desdeEmcases, 0 bien ejecutarel Emacsponiendoen la linea de
comandocel fichero(con extension.S o .R) que queremosabrir o bien desdedentrodel Emacscon la combinacion
Meta-xR. EscorvenienteusarE.S.S.desdeunaX terminalporuede lo contrarioesposiblequetengamogroblemas
ala horadela visualizaciénde gréaficos puesR suponequeestamodrabajanddajo X.

Emacsnosformatearda ventanaen la que apareceR y coloreardos distintoselementogjue aparecerde diversos
colores(comandosle marrén,palabragesenadasenvioleta, etc.). Ademas mantendrain buffer paralaintroduccion
de comandosy crearéotrospara,por ejemplo,mostrarayudaso documentacioninclusoesposibletenerun buffer

abiertocon un ficherodondeeditemosos comandosy ejecutarlosen otro buffer dondese estéejecutanddR. Si en

alginmomentovisualizamosun graficoesteaparecer@&nunaventanaaparte.

La siguientecapturade pantallaesun ejemplo:
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> plot{val, fhetaival, 3.5, 1.5), pch = Q)
Warning: a string was truncated in substr

> area <- function(f, a, b, ..., limit = 10, eps = 1e-05) £
ares2 <- function(f, a, b, ..., fa = fla, ...},
...), limit = limit, eps = eps) {
h<-b - a
d <- (a + b)/2
fd 4o fild, ...
al < ({(fa + fb) *= h)/2
az <~ ({(fa + 4 % fd + Th)
if (abs{al - a2) < eps)
returni{a2)
if (limit == Q) §
warning{paste("iteratic
d))

(iE35 [R]: run)--L50
Documentation

helpltopic, offline = FALSE, package = cf.packages(), .Autoloaded),
ib.loc = .1ib.loc)
7topic

Arguments:

topic: a name or character string on which documentation
is sought (but not a variable containing a charac-
ter string!).

offline: a logical indicating whether documentation should
be displayed on-line to the screen (the default)
or hardcopy of it should be produced.

package: a name or character vectar giving the packages to
look into for documentation. By default, all
2 are used.
L18——Top

3.4 PSPP

Esteproyectoseesté&desarrollanddajoel amparadela gentede G.N.U. Setratadeun programaleanalisisestadistico
de datosquepretendeaceptaila mayoriade comandogsiel programaS.PS.S.(StatisticalPackagefor the Social Sci-
ences)De hechoJos autoresya handecididoguefuncionalidadeslel S.PS.S.handecididoimplementaila mayoria)
y cualesno. Actualmenteva porla version0.2.2.

PSPRambiénesun programaguefuncionaenmodoconsola:

PSPPis free software and you are welcome to distribute copies of it

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

There is ABSOLUTELYNO WARRANTYor PSPP; type “"show warranty."  for details.
GNUPSPP 022 (Sat Jan 9 16:31:29 EST 1999).

PSPP>

Es posible escribir todoslos comandosgue queramosejecutaren un fichero, simplementeescribiendopspp nue-
stro_fichero. La salidaseraerviadaal ficheropspp.list

He seleccionadesteficherode entrelos ejemplosquevienenconel cddigofuente(el ficherosellamaexamplesta):
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title  'Demonstrate  DESCRIPTIVES procedure’.

remark EOF
Sample syntax file for PSPP.
(This  comment will appear in the output)
EOF
I* run this syntax file  with the command:
I* pspp example.stat
/*
I* Output is written to the file  "pspp.list".
/~k
I* (This  comment will not appear in the output.)

data list / vO 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 =seria |.

Simplementalefinimostreslistas,lesasignamosinosvaloresy calculamosinoscuantosestadisticosEjecutamol
script(escribiendgsppexamplestal) y obtenemos:

17 Oct 1999 - Page 1
Demonstrate  DESCRIPTIVES procedure GNUPSPP 0.2.2 - i686-unknown-linux

Sample syntax file for PSPP.
(This  comment will appear in the output)

1.1 DATALIST. Reading 1 record from the command file.

S — B — - . +
|Variable|Record|Col ums| For mat|
# # #=== ====ff======

e | 1 1- 3F3.0 |
V1 | 1 4 6|F3.0 |
[V2 | 1 7- 9F30 |
S — P — S S +

2.1(1) DESCRIPTIVES. Valid cases = 7; cases with missing value(s) = 3.
S — - S +-- e e

|Variable#Valid N|Missing N| Mean |S E Mean|Std Dev|VariancelKurto  sis [S E Kurt]



4. Textodela Licencia G.P.L. 13

# # H —=====cff=—===== #===—=oocoffoo oo oo ooooooocoffoo oo
VO # 10| 0142.600| 8.304] 26260 689.600]  -425  1.334|
V1 # 8| 2140875  14.112] 39.916/1593.268| -1.994 1481
V2 # 9| 1/79.111] 1896] 5689 32361  -307]  1.400]
Fommmnnen H-mmmeee +-- R i el i S BRI &

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

R S +- et e - e
|Variable#Skewness|S E Skew| Range[Minimum|Maximu m| Sum |
# # H#= =======ff====== Ho======H=—===—===ff=======
VO # 682 .687|78.000]| 12.000]  90.000|426.000|
[\ # 707 .752|85.000]| 12.000]  97.000|327.000|
[v2 # .345| .717]18.000] 71.000] 89.000|712.000]
Fommeees H-mene-- +- -t - - T e e -

PSPPlleva caminode convertirseen un potenteprogramaestadisticosi bien actualmentao se hanimplementado
aunmuchagutinasestadisticasPorel momentosehandedicadanasa soportagranpartedel lenguajeSPSS.

4 Textodela LicenciaG.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 GNUGeneral Public
License is intended to guarantee vyour 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 GNULibrary  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, S0
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 wuse 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 it, thus forming a work based on the

of the Program or any portion
Program, and copy and

distribute such modifications or work under the terms of Section 1

above, provided that you also meet all

a) You must cause the modified files
stating  that you changed the files

b) You must cause any work that you

of these conditions:

to carry prominent notices
and the date of any change.

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 Lice

c) If the modified program normally

nse.

reads commands interactively

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

interactive use in the most ordinary
announcement including  an appropriate
notice that there is no warranty (or

way, to print or display an
copyright  notice and a
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

These requirements  apply to the modified
identifiable sections of that work are

an announcement.)

work as a whole. If
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
on the Program, the distribution of the

a whole which is a work based
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

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

it.
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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

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
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.

a

or,
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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 vyou 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 Yyou
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



4. Textodela Licencia G.P.L. 18

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 PROGRAMS LICENSED FREE OF CHARGE, THEREIS NO WARRANTY
FOR THE PROGRAM,TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISESTATED IN  WRITING THE COPYRIGHTHOLDERSAND/OR OTHERPARTIES
PROVIDE THE PROGRAMAS 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 PERFORMANCBF THE PROGRAMS 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 PROGRAMINCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDEREDNACCURATEOR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAMO OPERATEWITH ANY OTHER
PROGRAMS),EVEN IF  SUCHHOLDEROR OTHERPARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCHDAMAGES.
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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 GNUGeneral 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 GNUGeneral 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 ¢ for details.

The hypothetical commands ‘show w' and ‘show ¢’ 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 linkihng  proprietary applications with  the
library. If this is what you want to do, use the GNULibrary  General

Public License instead of this License.

5 Referencias
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