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1 Breve, brevissima, historia do Software

Livre

1960-1970: Software partilhado

Fins dos anos 70 e principios dos anos 80: Restricoes

impostas sobre a forma de licencas

1983: Richard Stallman (www.stallman.org) funda o projecto
GNU (GNU’s Not Unix), a Fundacao de Software Livre,

(www.gnu.org)

Hoje: Grande esforco internacional, usado por individuos e
grandes organizacoes, vantagens tecnoldgicas, econdémicas e

SOClals

Ref: http://en.wikipedia.org/wiki/Free_software
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2 What 1s Free Software?

“Free software is a matter of liberty, not price. To understand the concept, you

should think of free as in free speech, not as in free beer.” (www.gnu.org)

0. The freedom to run the program, for any purpose (freedom 0).

1. The freedom to study how the program works, and adapt it to
your needs (freedom 1). Access to the source code is a

precondition for this.

. The freedom to redistribute copies so you can help your neighbor
(freedom 2).

. The freedom to improve the program, and release your
improvements to the public, so that the whole community
benefits (freedom 3). Access to the source code is a precondition
for this.
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3 Usar ou nao usar?

sistemas universais, qualquer sistema operativo (SO), lingua,

suporte na rede

documentacao

liberdade: “free as free speech and as free beer”, copyleft
mais barato (sera?)

fiabilidade: “Closed source versus open source in a model of

software bug dynamics”, Damien Challet, Yann Le Du
(cond-mat/0306511)

Processo de Bolonha no Ensino
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Richard Stallman Donald Knuth Linus Torvalds

GNU, Free Software, TEX, The Art of Leslie Lamport Linux Kernel

GPL Computer IATEX

Programming

Eric Raymond Lawrence Lessig )
Open Software, The Creative Commons Jimmy Donal

Cathedral and the Wikipedia
Bazaar

Tiago Charters de Azevedo Departamento de Engenharia Mecanica
2006-11-02 Area Cientifica de Matemética
Instituto Superior de Engenharia de Lisboa



Software Livre e o Ensino da Matematica

5 KETEX

“intended for the creation of beautiful books - and especially for

books that contain a lot of mathematics.”

Donald E. Knuth

v
2

®

o IXTEX esta disponivel para a maioria dos sistemas operativos
(GNU/Linux, MacOS, MSWindows . ..)

e CTAN - Comprehensive TEX Archive Network - www.ctan.org
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5.1 FKETEX em MSWindows

e Miktex - http://www.miktex.org

e Texmaker - http://www.xm1lmath.net/texmaker

e Texniccenter - www.toolscenter.org

e Winshell - http://www.winshell.de

e GV - http://www.cs.wisc.edu/~ghost

Editores WYSIWYG para qualquer SO:

e TeXmacs: www.texmacs.org
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5.2 The name of the Game

e TEX: Donald E. Knuth: www-cs-faculty.stanford.edu/~uno/

Prontiuncia: TpX = “Téque”
ASCII: TeX

[ATEX: Leslie Lamport: research.microsoft.com/users/lamport/

macro package, predefine, professinal layout
Pronuncia: BIEX = “L&a Téque”

ASCII: LaTeX

Bugs: muito estavel, bug free

Versao TEX: converge para 7, versao actual 3.141592
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6 Ensino da Matematica

Manipulagao simbdlica/algébrica, . ..

Resolucao de equacoes, sistemas de equacoes lineares, . ..
Calculo de integrais, derivadas, ...

Equacoes diferenciais, ...

Representacao de graficos de funcoes 2D e 3D, ...

Manipulacao de matrizes, determinantes, valores e vectores

proprios, ...
Céalculo numérico, implementacao de algoritmos, ...

Estatistica, ...
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7 Software disponivel

e Maxima, wxMaxima, xMaxima,

(http://wxmaxima.sourceforge.net, http://maxima.sourceforge.net,

— manipulacao simbdlica/algébrica, resolucao de equagoes,
sistemas de equacoes lineares, integrais, derivadas, graficos de
funcoes 2D e 3D, ...

e GNU/Octave (www.octave.org)

— (Caélculo numérico, implementacao de algoritmos, graficos de
funcoes 2D e 3D, ...

e R-Project (www.r-project.org)

— Estatistica, graficos, ...
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8 Exemplos: Maxima

Help: describe(command) ;

8.1 Graficos

plot2d(sin(x)/x, [x,-5,51);

plot3d(sin(sqrt(x~2+y~2))/sqrt(x~2+y~2),
[x,-12,12], [y,-12,12]);

plot3d([cos(y)*(10.0+6*cos(x)),sin(y)*(10.0+6*cos(x)),
-6*sin(x)], [x,0,2*%pil, [y,0,2*x%pil, [’grid,40,40]);

plot2d(sec(x), [x,-2,2], [y,-20,20], [nticks,200]) ;

plot2d([parametric,cos(t),sin(t), [t,-%pi*2,%pix*2]]);
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8.2 Diferenciacao e integracao

e diff(sin(x"2),x);
® integrate(sec(x),x);
e ’integrate(sec(x),x);

e integrate(e”x,x,0,1);

8.3 Limites

o limit( (5%x+1)/(3*x-1),x,inf);
e limit( sin(x)/x,x,0);

e limit((1+1/%x)"x,x,inf);

Tiago Charters de Azevedo Departamento de Engenharia Mecéanica 15
2006-11-02 Area Cientifica de Matemética
Instituto Superior de Engenharia de Lisboa



Software Livre e o Ensino da Matematica

8.4 Equacoes diferenciais ordinarias

depends(y,x) ;

diff (y,x)=(4-2%x)/(3*y~2-5);
ode2(%,y,x);

tex (%) ;

8.5 Sistemas de equacoes lineares

linsolve( [3*x+4xy=7, 2*x+4*xy=13], [x,y]);
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8.6 Matrizes

a: matrix([1,2],[3,4]);
b: matrix([2,2],[2,2]);
a.b;

h(i,jl:=1/@i+j);

a: genmatrix(h,3,3);
determinant (a) ;

b: matrix([2,3],[5,6]);
echelon(b);

invert (b) ;

eigenvectors(b) ;
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9 Exemplos: GNU/Octave

9.1 Meétodo da bisseccao

Definicao da funcao:

function fv = f (x)
fv=cos(x)-x;

endfunction

Método da bisseccao no intervalo [0, 3] com niimero de iteragoes

maximo N = 100 e tolerancia ¢ = 0.01

bissec(0,3,100,.01)

Tiago Charters de Azevedo Departamento de Engenharia Mecéanica
2006-11-02 Area Cientifica de Matemética
Instituto Superior de Engenharia de Lisboa



Software Livre e o Ensino da Matematica

Output for the Bisection method

X f (x)

1.5 -1.4293

0.75 -0.018311

0.375 0.b5bbb1

0.375 . 0.5625 0.28342
0.5625 . 0.65625 0.13604
0.65625 . 0.70312 0.0597
0.70312 . 0.72656 0.0209
0.72656 . 0.73828 0.0013451
0.73828 . 0.74414 -0.0084704

n
1
2
3
4
5
6
7
8
9

The method completed successfully!
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function bissec(a,b,Niter,tol)
format short g;
disp ("Output for the Bisection method")
disp("")
disp (" £(x)")
fa=f(a);
for i=1:1:Niter
fb=f (b) ;
x=a+(b-a)/2;
fx=f(x);
disp ([i, a, b, x, £x]);
if (£fx==0 | (b-a)/2<tol)
disp("")
disp ("The method completed successfully!")
disp("™)
return;
else
if (faxfx>0)
a=x;
fa=fx;
else
b=x;
endif
endif
endfor
disp(""™)
disp ("The method failed after (Niter)")
disp (Niter)

disp ("iterations")
diSp(" u)
endfunction
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10 Exemplos: R-Project

e library(): bibliotecas disponiveis
e data(): dados dispnoniveis

O rio Nilo

Nile
Time Series:
Start = 1871
End = 1970
Frequency = 1

[1] 1120 1160 963 1210 1160 1160 813 1230 1370 1140 995 935 1110 994
[16] 960 1180 799 958 1140 1100 1210 1150 1250 1260 1220 1030 1100 774
[31] 874 694 940 833 701 916 692 1020 1050 969 831 726 456 824
[46] 1120 1100 832 764 821 768 845 864 862 698 845 744 796 1040
[61] 781 865 845 944 984 897 822 1010 771 676 649 846 812 742
[76] 1040 860 874 848 890 744 749 838 1050 918 986 797 923 975
[91] 1020 906 901 1170 912 746 919 718 714 740
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10.1 Estatistica descritiva

e sumario: summary(Nile)
histograma: hist (Nile)
boxplot: boxplot (Nile)
demo ()

demo (graphics)

demo (image)
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11 Conclusoes

e Software Livre
o [NTEX, GNU/Octave, Maxima, R-Project
e Exemplos

Download: www.diale.org/blog/MatISEL.html
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“We believe there should be free software and commercial

software; there should be a rich ecosystem that works around

that.”
Bill Gates
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