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Cf est l’hyperbole représentant x 7→ 1
x

. A et B sont deux points fixés sur la

courbe, M est mobile.

source : un grand classique
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• Construire la figure dynamique. Émettre une conjecure.
• Démontrer cette conjecture.
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équation de (MA) : y =
1
a −

1
m

a− x
(x − a) +

1
a

= − 1
am

(x − a) +
1
a

donc P(p ;0) vérifie 0 = − 1
am

(p − a) +
1
a

d’où p = m+ a

de même Q(q,0) est tel que q = m+ b

d’où PQ = |m+ b − (m+ a)| = |b − a|
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1 f(x):=1/x

2 plot(f(x),x=-10..10)

3 assume(a=-2);A:=point(a,f(a))

4 assume(b=2);B:=point(b,f(b))

5 assume(m=1/2);M:=point(m,f(m))

6 dMA:=line(M,A)

7 P:=single_inter(line(y=0),dMA)

8 dMB:=line(M,B)

9 Q:=single_inter(line(y=0),dMB)

10

11 distance(P,Q)

12

On trouve PQ = −a+ b
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assume, droite, fenêtre de géométrie, inter_unique, longueur, plot, point.
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\documentclass[10pt,onecolumn]{article}
%\documentclass[fontsize=20pt]{scrartcl} %pour magnifier le document
%The sizes available are 8pt, 9pt, 10pt, 11pt, 12pt, 14pt, 17pt, and 20pt

\usepackage[a5paper, portrait, asymmetric, left=1.2cm, 
top=0.5cm,bottom=.5cm, includehead, includefoot, headsep=0.5cm, 
right=1.2cm, headheight=2.75cm, 
%right=8cm ,marginparwidth=6cm, marginparsep=1.2cm, 
,pdftex% %ATTENTION ajouter l'option pdftex au package geometry pour compiler en PdfLatex
%,showframe%
]{geometry}


\usepackage{etex} %pour grer les problmes de "room"... augmente le nombre autoris de compteurs etc...

%________________________________________
%%% Document en francais
%%_________________________________________
\usepackage[utf8]{inputenc}
\usepackage[T1]{fontenc}
\usepackage[francais]{babel}


%_________________________________________
%%% faire des tests / des boucles
%_________________________________________
\usepackage{ifplatform}
\usepackage{ifthen}
\usepackage{multido}

%_________________________________________
%%% FONTES UTILISEES
%l'odre de chargement des packages de fonts est important, car ils redfinissent les fontes par defaut !


\usepackage{frcursive}
\usepackage{fourier-orns}
\usepackage[light, frenchstyle ]{kpfonts}
%\usepackage{libertine}
%\usepackage[libertine]{newtxmath}
%\usepackage{amsmath,mathrsfs,amsfonts,amssymb} %inutile avec kpfonts
%\usepackage{pbsi} %police bruschscript
%\usepackage{marvosym} %pour avoir des symboles smiley etc
%\usepackage{emerald} %pour avoir des fontes fantaisistes


%_________________________________________
\usepackage{verbatim} % permet d'crire sans interprter
\usepackage{fancybox} % a mettre avant fancyvrb sinon problmes !
% contient l'environnement landscape
\usepackage{fancyvrb} % permet de mettre en forme les verbatim

%\usepackage{alltt} % verbatim avec interpratation des commandes
\usepackage{parskip} % Activate to begin paragraphs with an empty line rather than an indent [parfill]
\usepackage{makeidx}
%\usepackage{showidx}


%_________________________________________
%%% LISTES et TABLEAUX
%
\usepackage[shortlabels,inline]{enumitem} %pour des listes (on passe le symbole de liste en paramtre) l'option shortlable permet d'utiliser les labels du package enumerate "a)" au lieu de "lable=\alph*)"
\frenchbsetup{StandardLists=true} %  inclure si on utilise \usepackage[french]{babel}
%\usepackage{tabto} % pour des tabulations
%\NumTabs{nbtab}
%	\begin{enumerate*}[a), leftmargin=0pt, itemjoin=\tab]
% permet d'avoir une liste a) en ligne (\linewidth est s�par�e en nbtab)
\usepackage{colortbl} %pour colorer les cellules de tableau
\usepackage{array} % for better arrays (eg matrices) in maths
\usepackage{tabularx} %pour des tableaux de taille donne, les colonnes s'ajustent
\usepackage{multicol} % \begin{multicols}{nb de colonnes} ... \end{multicols}
%les colonnes ont toutes la meme taille



%_________________________________________
%%% HEADERS & FOOTERS
\usepackage{datetime} % pour le format de la date en pied de page
\usepackage{lastpage} % pour connatre le nombre de pages total
\usepackage[perpage,bottom]{footmisc} %les notes en bas de pages sont en bas de la page
% et la notation recommence a chaque page AVANT fancyhdr
\usepackage{fancyhdr} % This should be set AFTER setting up the page geometry

%_________________________________________
%%% SECTION TITLE APPEARANCE
%\usepackage{lscape} %pour changer l'orientation des pages \begin{landscape} ... \end{lanscape}
\usepackage[nobottomtitles, bf, sf]{titlesec} %"nobottomtitles" evite les titres en bas de page.

\usepackage[justification=centerlast]{caption}
\DeclareCaptionLabelFormat{NumDansRond}{\textcircled{\footnotesize{#2}}}
\captionsetup{labelfont=normalfont,textfont=it,labelformat=NumDansRond,labelsep=space}

\usepackage{framed}


%_________________________________________
%%% IMAGES
\usepackage{graphicx}  % support the \includegraphics command and options
%%-----------!! CONTIENT Rotatebox !!------------------
\usepackage{wrapfig}
%\begin{wrapfigure}[nb lignes]{placement}[dépassement dans la marge : on peut écrire 0.5\width pour faire dépasser la moitié de la figure]{largeur de la figure} 〈figure〉 \end{wrapfigure}


%_________________________________________
%%% PsTricks
\usepackage[dvipsnames]{pstricks}
\usepackage{pst-plot,pst-text,pst-tree,pst-eps,pst-fill,pst-node,pst-math,pstricks-add, pst-grad,multido} %pour les figures en pstrick
%pst-eucl, pst-3d


%_________________________________________
%%% MATHS
%_________________________________________
\usepackage{calc}
%\usepackage{fp} %pour effectuer les calculs a charger anant Babel (pb avec : en franais)
\usepackage[np]{numprint} %pour afficher les nombres avec sparateur de milliers 
%et la virgule comme sparateur dcimal au lieu du point aprs un calcul de FP

\usepackage{embedfile} %% Pour inclure des fichiers dans le pdf (ici le source)


\usepackage[colorlinks=true, linkcolor=blue, urlcolor=magenta%
 ,hyperindex=true, bookmarks=true%
 ,breaklinks=true%
 ]{hyperref}
%doit être chargé en dernier (voir doc ;-))

\usepackage[crop=off,runs=2,nopstricks]{auto-pst-pdf} %inutile  de recharger pdtricks


%%_________________________________________
%%%% OPTIONS 
%%_________________________________________
%%option -- valeurs par défaut
\label{----OPTIONS}
\newboolean{EstDevoir}
\setboolean{EstDevoir}{false}
\newboolean{EstCours}
\setboolean{EstCours}{false}
\newboolean{Avecsol} 
\setboolean{Avecsol}{true}

\definecolor{Solfond}{rgb}{0.93 0.93 1}
\ifAvecsol
\newlength{\LongTexte}
\newcommand*{\solution}[2][normalsize]{%
    {\setlength{\fboxsep}{0.2ex} \setlength{\fboxrule}{0.1pt}	
	\settowidth{\LongTexte}{\begin{#1} #2 \end{#1}}
	\ifnum \linewidth<\LongTexte \setlength{\LongTexte}{\linewidth} \fi
    \colorbox{Solfond}{\ignorespaces
	\begin{minipage}[t]{\LongTexte}
 		\begin{#1} #2 \end{#1}
	\end{minipage}\ignorespaces
	}%fcolor
	}}%solution

\newcommand*{\solutionm}[1]{\solution{\ensuremath{#1}}}
%pour des solution dans des environnement maths

\newcommand{\pssolution}[1]{#1}

%%http://forum.mathematex.net/latex-f6/fond-de-couleur-t4154.html	 
\newsavebox{\boiteCouleur}
\newcommand{\solpar}[2][1]{%
\begin{lrbox}{\boiteCouleur}
	\begin{minipage}{\linewidth}
	\setlength{\columnsep}{10pt} 
	\setlength{\columnseprule} {0.1pt} 
	\ifnum #1>1
	\begin{multicols}{#1}
			#2
	\end{multicols}
	\else #2
	\fi
	\end{minipage}
\end{lrbox}
\bgroup
\setlength{\fboxsep}{5pt}
\colorbox{Solfond}{\usebox{\boiteCouleur}}
\egroup
}


\newcommand{\sollong}[2][1]{% pour un solution longue sur 1 colonne seulement, #1 permet de r�duire l largeur de la bo�te.... bof
   \renewcommand\FrameCommand{\fboxrule=0pt \fboxsep=0pt \fcolorbox{Solfond}{Solfond}}
%    \MakeFramed{\advance\hsize-\width \FrameRestore}%
 \MakeFramed{\setlength{\hsize}{#1\hsize-\width} \FrameRestore}%
    #2 
	\endMakeFramed%
}

\newcommand*{\solnwl}{\newline} %solution newligne

\else
\newcommand*{\solnwl}{}
\newcommand*{\solution}[2][normalsize]{}
\newcommand*{\solutionm}[1]{}
\newcommand{\solpar}[2][1]{}
\newcommand{\pssolution}[1]{}
\newcommand{\sollong}[2][1]{}{}
\fi

\newcommand*{\ssol}[1]{\ifAvecsol \hspace{-1em}\solution{#1} \else #1 \fi}
%permet d'ecrire toujours la solution avec/sans fond (pour les qcm par exemple.


%%
%%============= Mise en page particulières ==============
%%
\ifEstDevoir %mise en page particuliere
\geometry{a5paper, portrait,asymmetric, left=1.25cm, right=1.25cm ,top=1cm, bottom=1.5cm, includehead, includefoot, headsep=0.5cm,pdftex}

\setcounter{secnumdepth}{1}
\titleformat{\section}
	{\sffamily \bfseries \large }  %le titre
	{Exercice \arabic{section} ~ ---} %le label et le n°
	{1em}
	{}
\titlespacing{\section}{0pt}{*2.5}{*1}

\setcounter{secnumdepth}{2}
\titleformat{\subsection}
	{\sffamily \bfseries}
	{\bfseries{Partie \Alph{subsection} \quad}} 
	{0.2ex}
	{}
\titlespacing{\subsection}{0pt}{*1}{*0.5}
\fi %EstDevoir


\ifEstCours %mise en page particuliere
\geometry{a4paper, portrait,asymmetric, left=1.25cm, top=1cm, bottom=1.5cm,
right=8cm, marginparwidth=6cm, marginparsep=1.2cm, 
includehead, includefoot, headsep=0.5cm,pdftex}
\fi

%_________________________________________
%%% COMMANDES PERSO
%_________________________________________
\setlength{\extrarowheight}{0.3em} % pour une meilleure gestion des lignes horizontales des tableaux

\widowpenalty=10000 % empeche au maximum la coupure avant la derniere ligne
\clubpenalty=10000  % empeche au maximum la coupure apres la premiere ligne
\raggedbottom       % empeche l'etirement des ressorts verticaux


%%% En tete / pieds de page /sections /listes
\newdateformat{madate}{\twodigit{\THEDAY}-\twodigit{\THEMONTH}-\THEYEAR}

\lhead{}\chead{}\rhead{}
\fancyfoot{}
\ifwindows
\immediate\write18{cd>chemin.tex}
\else
\immediate\write18{pwd >chemin.tex}
\fi
\fancyfoot[LO]{\textsf{\scriptsize F. Leon (\madate\today)~\jobname}}
\fancyfoot[LE]{\BVerbatimInput[fontfamily=helvetica, fontsize=\scriptsize]{chemin}}
\fancyfoot[CO]{\colorbox{white}{~\textsf{\scriptsize{\LaTeX{} document~}}}}
\fancyfoot[R]{\scriptsize \thepage/\pageref{LastPage}} 
\renewcommand{\headrulewidth}{0pt} % ligne d'en tte
\renewcommand{\footrulewidth}{0.1pt} % ligne de pied de page
\pagestyle{fancy}
\thispagestyle{fancy}  %pour la premire page comme les autres

\renewcommand\UrlFont{\color{black}\sffamily\itshape}

%_________________________________________
%pour les exercices
\newcommand*{\points}[1]{%
\hfill	\protect\makebox[0pt][r]{%
\textnormal{\footnotesize{\emph{\np{#1} points}}}}
}%pts

%\newcommand*{\Touche}[1]{\ovalbox{\ttfamily {\phantom{lp}\hspace{-2ex}}#1}}
%%le phantom pour avoir les bonnes hauteurs en haut et en bas

\newcommand*{\btr}{$\blacktriangleright$~}
\newcommand*{\euro}{\text{\texteuro}}
\newcommand*{\ssi}{\ensuremath{\Leftrightarrow}}
\newcommand*{\Vect}[1]{\strut\overrightarrow{\vphantom{X}#1}}
\newcommand*{\Oij}{${\left(\strut O\,;\vec{\imath}\,;\vec{\jmath}\,\right)}$}
\newcommand*{\Ouv}{${\left(\strut O\,;\vec{u}\,;\vec{v}\,\right)}$}
\newcommand*{\Oijk}{${\left( O\,;\vec{\makebox[0pt]{\phantom{k}}\imath}\,;\vec{\makebox[0pt]{\phantom{k}}\jmath}\,;\vec{k}\,\right)}$}
\newcommand*{\R}{\ensuremath{\mathbb{R}}}
\newcommand*{\Q}{\ensuremath{\mathbb{Q}}}
\newcommand*{\Z}{\ensuremath{\mathbb{Z}}}
\newcommand*{\N}{\ensuremath{\mathbb{N}}}
\newcommand*{\C}{\ensuremath{\mathbb{C}}}
\def\e{\text{e}}
\def\D{\,\text{d}\,}
\newcommand*{\z}[1][0]{\ensuremath{\vrule\makebox[0pt]{#1}}} %pour avoir
%des nombres barrés d'un filet vertical dans les tableaux de signes
\renewcommand*{\parallel}{\ensuremath{\,/\!/\,}}
\newcommand*{\dint}{\displaystyle\int}

%pour des listes dans des tableaux
\newcounter{tabitem}
\newcommand{\Tabitem}{\stepcounter{tabitem} \textbf{\sffamily \alph{tabitem})}\hspace{0.2em}}

%pour avoir des fractions en display dans le texte qui collent moins au texte
\newlength{\hauteurmafrac} \newlength{\profondeurmafrac}
\newsavebox{\boxmafraction}
\newcommand*{\ffrac}[2]{%
\savebox{\boxmafraction}{\ensuremath{\dfrac{#1}{#2}}}%
\settoheight{\hauteurmafrac}{\usebox{\boxmafraction}}
\settodepth{\profondeurmafrac}{\usebox{\boxmafraction}}
\rule[-1.15\profondeurmafrac]{0pt}{1.15\hauteurmafrac+1.15\profondeurmafrac}%
\usebox{\boxmafraction}%
}

%pour avoir des fractions "épicier" (en ligne)
\newcommand*{\lfrac}[2]{\ensuremath{%
\raisebox{0.4ex}{\small $#1$}%
\hspace{-0.4ex}/\hspace{-0.5ex}%
\raisebox{-0.7ex}{\small $#2$}}}



%% listes /numerotations / sections
\renewcommand{\thesection}{\arabic{section}.}
\renewcommand{\thesubsection}{\thesection \arabic{subsection}}
\renewcommand{\labelenumi}{\textbf{\theenumi.}}
\renewcommand{\labelenumii}{\textbf{\alph{enumii})}}
%\renewcommand{\makelabel}[1]{\sffamily\textbf{#1}} %pour label gras
%package enumitem pour dfinir les attributs par défaut
\setlist[enumerate]{font=\sffamily\bfseries, leftmargin=*, nosep} 
\setlist[itemize,1]{ label=\textbullet, leftmargin=*, nosep}
\setlist[description]{font=\sffamily, nosep}
%\setlist[enumerate,2]{label=\alph*),ref=\theenumi.\alph*}

\newcommand*{\Ref}[1]{\textcircled{\footnotesize\ref{#1}}}
\renewcommand{\textbf}[1]{\begingroup\bfseries\mathversion{bold}#1\endgroup}
%afin d'avoir le texte en gras même dans les maths

%_________________________________________
%%% N des exercices en marge + index en fin de fichier
%\setlength{\marginparwidth}{2.2cm}
\newcommand{\idw}[1]{\textcolor{white}{#1}} 
%pour écrire le n° de page en blanc dans l'index (on ne voit pas ;-)
% ATTENTION hyperref change les couleurs des liens
%http://www.grappa.univ-lille3.fr/FAQ-LaTeX/16.5.html
\newcommand{\numex}[1]{ \marginpar{\raggedright{\textcolor {blue}{\btr #1\index{#1|idw}}}}}
% dans les cours mets les n d'exercices en bleu dans la marge, puis les écrit la liste
% des exercices en index : commande \makeindex
\newcommand{\numdm}[1]{ \marginpar{\raggedright{\textcolor {red}{$\bigstar$ #1\index{#1@\textcolor{red}{#1-DM}|idw}}}}}
%pour les exercices en DM : mmes actions que \numex, mais cela crit en rouge.
%ATTENTION  la compilation demander MarkeIndex (F12)
%ecrire  l'endroit voulu : \printindex

\newcommand{\FLexo}[2][\sffamily]{\marginpar{%
%#1 une commande de mise en forme
	\rule{0.5ex}{1em}\hspace{1ex}\begin{minipage}{1\linewidth-2ex}
		\begin{flushleft}
		#1{#2 exercices\hrulefill}%
		\end{flushleft}
	\end{minipage}
	}%marge
}%FLexo


%\newcommand{\FLmarge}[2][\sffamily]{\marginpar{%
%%#1 une commande de mise en forme
%	\vrule\hspace{1ex}\begin{minipage}{1\linewidth-2ex}
%		\begin{flushleft}
%		#1{#2}%
%		\end{flushleft}
%	\end{minipage}
%	}%marge
%}%FLmarge

\newcommand{\FLmarge}[2][\sffamily]{%
%#1 une commande de mise en forme
%va écrire dans la marge à condition d'être au début du paragraphe
%n'utilise pas \marginpar qui est un flottant
%gênant dans l'appel de \solpar par exemple
%\raisebox{0pt}[0pt][0pt]{%
\makebox[0pt][l]{\hspace{\linewidth} \hspace{\marginparsep}
	\raisebox{-\baselineskip}[0pt][0pt]{	
	\vrule\hspace{1ex}%
	\begin{minipage}[t]{\marginparwidth-1ex}
		\begin{flushleft}
		#1{#2}%
		\end{flushleft}
	\end{minipage}
	}%rsbx	
	}%mkbx
}%Marge	


\setlength{\parskip}{0.5ex plus .3ex minus .2ex}

\newcommand{\logotitre}{\resizebox{2.75cm}{!}{%
	\parbox{4.5cm}{%
	\dotfill \decofourleft \decofourright \dotfill
	
	\textcursive{Croustillants géométriques \newline
	sur lit 	de calcul formel}

	\dotfill \rotatebox[origin=Bc]{180}{\decofourleft \decofourright}%
	\dotfill
	}%prbx
	}%rszbx
}

\newcommand{\TitreDoc}[1][\jobname]{%
	\parbox{\linewidth-5.75cm}{%
	\begin{center}	
	\usefont{T1}{llcmss}{bx}{n}\Large\textcolor{violet}{\MakeUppercase{#1}}%
	\end{center}
	}%prbx
}


\fancyhead{}
\fancyhead[L]{\vfill\logotitre\vfill }
\fancyhead[C]{\vfill\TitreDoc[Hyperbole]\vfill}
\fancyhead[R]{\hspace*{-0.5cm}\includegraphics[width=2cm]{logo_stage}}

\newcommand*{\afaire}[1][à faire]{\dotfill \decofourleft%
	\textcursive{ #1 }%
	\decofourright \dotfill%
}

\newcommand*{\source}[1]{%
\begin{flushright}
	\emph{\footnotesize #1}
\end{flushright}
}




%%\setlength{\columnsep}{20pt} 
%%\setlength{\columnseprule} {0.1pt} 
%%\setlength{\multicolbaselineskip }{1ex}
\renewcommand{\baselinestretch}{1.15} %interlignage

%\makeindex
\embedfile[desc=fichier LaTeX]{\jobname.tex}
\embedfile[desc=fichier GeoGebra]{\jobname.ggb}
\embedfile[desc=fichier Xcas]{\jobname.xws}

%%-----------------------------------------
%% DEBUT DU DOC
%%-----------------------------------------
\begin{document} \label{DEBUT DU DOC}

\graphicspath{{./images/}{../images/}}



~\vfill
\begin{center}
\newrgbcolor{ffzzqq}{1. 0.6 0.}
\newrgbcolor{xdxdff}{0.5 0.5 1.}
\psset{xunit=1.0cm,yunit=1.0cm,algebraic=true,dimen=middle,dotstyle=o,%
dotsize=3pt 0,linewidth=0.8pt,arrowsize=3pt 2,arrowinset=0.25}
\begin{pspicture*}(-3.,-1.75)(3.4,3.5)
%\multips(0,-1)(0,1.0){5}{\psline[linestyle=dashed,linecap=1,dash=1.5pt 1.5pt,linewidth=0.4pt,linecolor=ffzzqq]{c-c}(-3.,0)(3.4,0)}
%\multips(-3,0)(1.0,0){7}{\psline[linestyle=dashed,linecap=1,dash=1.5pt 1.5pt,linewidth=0.4pt,linecolor=ffzzqq]{c-c}(0,-1.3)(0,3.5)}
\psaxes[linewidth=1.4pt,labelFontSize=\scriptstyle,xAxis=true,yAxis=true,%
labels=none, Dx=0,Dy=0,ticksize=-2pt 0,subticks=2]{->}(0,0)(-3.,-1.75)(3.4,3.5)
\psplot[linewidth=2.4pt,linecolor=blue,plotpoints=200]{-3.0}{-0.01}{1.0/x}
\psplot[linewidth=2.4pt,linecolor=blue,plotpoints=200]{0.01}{3.4}{1.0/x}
%droites
\psplot{-3.}{3.4}{x+1.5}
\psplot{-3.}{3.4}{-x+2.5}
%segment [PQ]
\psline[linewidth=2.pt,linecolor=red](-1.5,0.)(2.5,0.)
\begin{normalsize}
\psdots[dotstyle=*,linecolor=xdxdff](-2,-0.5)
\uput[-90](-2,-0.5){\xdxdff{$A$}}
\psdots[dotstyle=*,linecolor=xdxdff](2,0.5)
\uput[60](2,0.5){\xdxdff{$B$}}
\psdots[dotstyle=*,linecolor=xdxdff](0.5,2)
\uput[0](0.5,2){\xdxdff{$M$}}
\psdots[dotstyle=*,linecolor=darkgray](-1.5,0.)
\uput[-90](-1.5,0){\red{$P$}}
\psdots[dotstyle=*,linecolor=darkgray](2.5,0.)
\uput[-90](2.5,0){\red{$Q$}}
\end{normalsize}
\end{pspicture*}
\end{center}
\vfill
%
$\mathscr{C}_f$ est l'hyperbole représentant $x \mapsto \ffrac{1}{x}$.
$A$ et $B$ sont deux points fixés sur la courbe, $M$ est mobile.

\source{source : un grand classique}
\vfill

\afaire

\begin{itemize}
\item
	Construire la figure dynamique. \'Emettre une conjecure.
	
\item
	Démontrer cette conjecture.
\end{itemize}

\newpage
\afaire[à la main]

équation de $(MA)$ : $y=\ffrac{\frac{1}{a}-\frac{1}{m}}{a-x}(x-a)+\ffrac{1}{a}
=-\ffrac{1}{am}(x-a)+\ffrac{1}{a}$

donc $P(p\,; 0)$ vérifie $0=-\ffrac{1}{am}(p-a)+\ffrac{1}{a}$ \newline
d'où $p=m+a$

de même $Q(q,0)$ est tel que $q=m+b$

d'où $PQ=|m+b-(m+a)|=|b-a|$
\medskip

\afaire[version Xcas]
\VerbatimInput[frame=lines, fontshape=sl,fontsize=\footnotesize, numbers=left]%
{\jobname.cas}
\medskip

On trouve $PQ=-a+b$

\vfill
\afaire[Commandes Xcas]

assume, droite, fenêtre de géométrie, inter\_unique, longueur, plot, point. 
\end{document}



%%--------------------------
%% TODO
%%--------------------------

//////////// M A T H S //////////////////////////////////

%_____________________________
-------------- algorithmes --------------
(sans package)
Voici un algorithme :
\begin{center}
%\newcounter{numligne}
\setcounter{numligne}{0}
\scalebox{1}{
\begin{tabularx}{\linewidth}{>{\refstepcounter{numligne}\footnotesize{\thenumligne}}c >{\bfseries}l X}\hline \hline 
	&Variables :	&$n$ et $p$ sont des entiers naturels\\ 
	&				&$d$ est un r�el.\\ 
	&Entr�e :		& Demander �  l'utilisateur la valeur de $p$.\\ 
	&Sortie :	& Afficher $n$.\\ 
	&Initialisation :& Affecter �  $d$ la valeur 1.\\
	&			&Affecter �  $n$ la valeur $0$\\
	&Traitement :& Tant que $d > 10^{- p}$.\\
	&			& ~~\vline~  \begin{minipage}[t]{\hsize}
					Choisir un nombre entier (appel� num) compris entre 0 et 					9 inclus
					\end{minipage}\\
	&			& ~~\vline~  \begin{minipage}[t]{\hsize}
					Augmenter de 1 le contenu de la cellule num�rot�e num.
					\end{minipage}\\	
	&			& Fintantque \\
%	&Sortie :	& Afficher $n$.\\ 
	\hline \hline
\end{tabularx}
}%scale
\end{center} 

--------------   pour les algorithmes --------------  
\usepackage[french,lined,algoruled,linesnumbered]{algorithm2e}
\DontPrintSemicolon %pour ne pas avoir les ; en fin de ligne
\SetKw{KwPval}{ prend la valeur } 
\SetKw{KwJsq}{jusque}
\SetKw{KwTo}{de}
\SetKw{KwPas}{avec un pas de}
\SetKw{KwDem}{Demander}
\SetKw{KwAff}{Afficher}
\begin{algorithm}[H] %pour ne pas être en flottant
	\DontPrintSemicolon
	\Donnees{la valeur de $u_0$} 
	\Sortie{le temps de vol}
	$n$ \KwPval 0 \;
	$u$ \KwPval $u_0$ \;
	\Tq{$u > 1$}{%
		\eSi{$u$ est pair}
		{$u$ \KwPval $\frac{u}{2}$}
		{$u$ \KwPval $3u+1$}
		$n$ \KwPval $n+1$ \;
	}%ftnq
	\KwRet $n$ \;
	\end{algorithm}


%_______________________
-------------- variations --------------
(package variations)
\variations
x	&0&		&\np{7.5}&			&10 \\
\text{variations de }\mathscr{A}
	&\b0 & \c  &\h{\np{16.3}}& \d &\b0 \\
\fin


%_______________________
-------------- tableaux de signes --------------
\resizebox{1\linewidth}{!}{
$\begin{array}{l|lcccccr}
\hline
x		&-\infty &						&\frac{2}{3}&		&m&			&+\infty \\ \hline
\text{signe de }x-m
		&	\multicolumn{2}{c}{-}		&	\vrule	&	-	&\z 
		&	\multicolumn{2}{c}{+}		
\\ \hline
\text{signe de }2-3x
		&	\multicolumn{2}{c}{+}		&	\z 	&	-	&\vrule
		&	\multicolumn{2}{c}{-}		
\\ \hline
\text{signe de }(x-m)(2-3x)
		&	\multicolumn{2}{c}{-}		&	\z	&	+	&\z 	&	\multicolumn{2}{c}{-}
\\\hline
\end{array}$
}%\resizebox



%___________________
-------------- interligne des systeme --------------
\[ \left\lbrace \begin{array}{rcl}
x^2+\left(y-\dfrac{1}{2}\right)^2-\dfrac{1}{4}&=&0 \\[2ex] %permet de g�rer l'interligne
\left(x-1\right)^2+\left(y-\dfrac{1}{2}\right)^2-\dfrac{1}{4}&=&0
\end{array}
\right.
 \]

%___________________
-------------- limites --------------
$\lim\limits_{x \to +\infty} f(x)$ 
$\lim\limits_{\substack{x \to 2\pi \\ x > 0}}f(x)$
$u_n \underset{n\to+\infty}{\longrightarrow}\ell$ 


%___________________
--------------  automatiser des calculs (package Fp) --------------  
\newcounter{moncpt}
\setcounter{moncpt}{\arabic{enumi}}
 3*moncpt vaut \FPeval\result{clip(3*\themoncpt)} \FPprint\result
ATTENTION : les variables sont locales à l'environnement dans lequel on
appelle FP

%___________________
--------------  arbres et probas (package pst-tree) --------------  
\pstree[treemode=R, nodesep=5pt, levelsep=2.5cm]{\Tp}{%
		\pstree{\TR{$A$}^{\np{0.25}}}{%
			\TR{$B$}^{\np{0.05}}
			\TR{$\overline{B}$}_{\np{0.95}}
			}%A
		\pstree{\TR{$\overline{A}$}_{\np{0.75}}}{%
			\TR{$B$}^{\np{0.01}}
			\TR{$\overline{B}$}_{\np{0.99}}
			}%A barre
		}%arbre


%___________________
--------------  Feuille de tableur --------------  
\definecolor{gris}{gray}{0.80}
\setlength{\arrayrulewidth}{0.5pt }
%
\newcounter{tabligne}
\newcommand{\tabligne}{%
\bfseries{\refstepcounter{tabligne} \arabic{tabligne}}}
%
\newcounter{tabcol}
\newcommand{\tabcol}{%
\multicolumn{1}{c|}{\cellcolor{gris} \refstepcounter{tabcol}
\textbf{\Alph{tabcol}}}}
%
{\renewcommand{\arraystretch}{1.2}
\setcounter{tabcol}{0}
\setcounter{tabligne}{0}
\begin{tabular}{|>{\columncolor{gris}} c|*{5}{l|}} %5 : le nombre de colonnes de la feuille tableur
\hline
&\tabcol &\tabcol &\tabcol &\tabcol &\tabcol\\
 \hline
\tabligne &  pas & $x$  & $f(x)$ & $f'(x)$ & équation de la tangente \\
\hline
\tabligne &  0.5 &  0  &  1  & 1 &  = Droite[(B2, C2), Vecteur[(1, D2)]]\\
\hline
\tabligne &   	&  \solution{=B2+\$A\$2}	  &  =E2(B3)  & \solution{=C3} &  \solution{= Droite[(B3, C3), Vecteur[(1, D3)]]}\\
\hline
\end{tabular}
}%tableur


%___________________
-------------- cercles trigo -------------- 
\newcommand{\cercletrigo}[3]{%
%package pstricks-add
%#1=valeur sinus   #2=valeur du cosinus  #3= angle à écrire
%ex : \cercletrigo{.866}{0.5}{$\pi/3$}
\provideboolean{existeinter}
\setboolean{existeinter}{true}
\psset{xunit=1cm, yunit=1cm}
\begin{pspicture*}(-1.4,-1.4)(1.4,1.4)
  \SpecialCoor
  \psgrid[subgriddiv=2,gridlabels=0,gridcolor=gray](-1.1,-1.1)(1.1,1.1)
  \psaxes[labels=none,xAxis=true,yAxis=true,Dx=1,Dy=1,ticksize=-2pt 0,subticks=2]{->}(0,0)(-1.1,-1.1)(1.1,1.1)
   %ligne du sinus
  \ifx\relax#1\relax %si #1 est vide alors intersection vide sinon trace
	\setboolean{existeinter}{false}
  \else	
    \psline[linewidth=1pt, linestyle=dashed, linecolor=red](-1.1,#1)(1.1,#1)
  \fi
  %ligne du cosinus
  \ifx\relax#2\relax %si #2 est vide intersection vide sinon trace
	\setboolean{existeinter}{false}
  \else
    \psline[linewidth=1pt, linestyle=dashed, linecolor=blue](#2,-1)(#2,1)
  \fi
  % on place d'abord l'etiquette, pour que le cercle soit au dessus
  \ifexisteinter 
  	\uput[u](#2,#1){\colorbox{white}{\footnotesize{#3}}}
  \fi	
  %
  \pscircle(0,0){1}
  %intersection cercle - sinus
  \ifx\relax#1\relax %si #1 est vide alors intersection vide sinon trace
  \else	
  {\psset{linecolor=red}
  \qdisk(!1 #1 #1 mul sub sqrt #1){2pt}
  \qdisk(!1 #1 dup mul sub sqrt neg #1){2pt}}
  \fi
  %intersection cercle - cosinus
  \ifx\relax#2\relax %si #2 est vide intersection vide sinon trace
  \else
  {\psset{linecolor=blue}
  \qdisk(!#2\space 1 #2 dup mul sub sqrt){2pt}
  \qdisk(!#2\space 1 #2 dup mul sub sqrt neg){2pt}}
  \fi
  %point intersection 
  \ifexisteinter 
  	{\psset{linecolor=green} \qdisk(#2,#1){2pt}}
  \fi	
\end{pspicture*}
}%cercletrigo



%___________________
-------------- multido -------------- 
pour dessiner une suite de points :
\multido{\n=0+1}{6}{%
		\psdots[dotstyle=*,linecolor=qqwuqq](!\n\space  2 0.5 \n\space  mul add )
	}
ATTENTION : \n\space !!

%___________________
-------------- intervalles -------------- 
A RETRAVAILLER
%\newcommand{\Interv}[4]{%
%borne inf, borne sup, n du segment  colorer, forme des crochets
%cas 0 : xxxx|----|----
%cas 1 : ----|xxxx|----
%cas 2 : ----|----|xxxx
%cas 3 : xxxx|xxxx|----
%cas 4 : ----|xxxx|xxxx
%cas 5 : xxxxx|xxxx|xxxx
%cas 6 : xxxxx|----|xxxx
%\Interv{5}{12}{1}{[-[}
%\Interv{}{7}{3}{-[} i comme infini
\begin{pspicture*}(-0.2,-0.2)(4,1)
\psline{->}(0,0.5)(4,0.5)
\ifthenelse {\equal{#1}{}} {} {\psline (1,0.6)(1,0.4) \uput[dr](1,0.5){\footnotesize #1}}
\ifthenelse {\equal{#2}{}} {} {\psline (3,0.6)(3,0.4) \uput[dr](3,0.5){\footnotesize #2}}
\ifthenelse {#3=0} {\psline[linewidth=1.2pt, linecolor=red]{#4}(0,0.5)(1,0.5) }
            {\ifthenelse {#3=1} {\psline[linewidth=1.2pt, linecolor=red]{#4}(1,0.5)(3,0.5)} 
		                        {\ifthenelse {#3=2} {\psline[linewidth=1.2pt, linecolor=red]{#4}(3,0.5)(4,0.5) }
											 {\ifthenelse {#3=3} {\psline[linewidth=1.2pt, linecolor=red]{#4}(0,0.5)(3,0.5)}
									                	  {\ifthenelse {#3=4} {\psline[linewidth=1.2pt, linecolor=red]{#4}(1,0.5)(4,0.5)}
											                	  {\ifthenelse {#3=5} {\psline[linewidth=1.2pt, linecolor=red]{#4}(0,0.5)(4,0.5)}
											                	  		{\psline[linewidth=1.2pt, linecolor=red]{#4}(0,0.5)(1,0.5)
											                	  			\psline[linewidth=1.2pt, linecolor=red]{#4}(3,0.5)(4,0.5)}
									                	  		}
											                		   
											               }
											}
								}
           }
\end{pspicture*}	
}




//////////// M I S E    E N    P A G E  //////////////////////////////////

%___________________
-------------- pour garder deux paragraphes liés (titre et corps de texte) -----------
titre \par\nobreak

%___________________
-------------- pour chemin des images -----------
\graphicspath{{eps/}{tiff/}}


%___________________
-------------- alignement : item + minipage texte + minipage figure  --------------  
\raisebox{-\height}{
	\resizebox{0.75\linewidth}{!}{
	\includegraphics[scale=1]{degre3_intro}
	}%\resizebox
}
\hfill
\begin{minipage}[t]{0.2\linewidth}
Un cube et des choses égalent un nombre

$x^3+px=q$ avec $p$ et $q$ entiers.
\end{minipage}


%___________________
--------------  verbatim ameliore (package fancyvrb) --------------  
{\renewcommand{\theFancyVerbLine}{\footnotesize\arabic{FancyVerbLine}}
\begin{Verbatim}[label=Xcas -- algo 1, fontfamily=jkpss, fontsize=, frame=lines, labelposition=topline,framesep=3mm, numbers=left, numberblanklines=false, samepage=false]

Bla bla bla

\end{Verbatim}
}


\VerbatimInput[frame=lines,
fontshape=sl,fontsize=\footnotesize]

%_______________________
--------------   couleurs --------------  
\usepackage[dvipsnames]{xcolor} %pour appeler les couleurs par leur nom - chargé par PsTricks
\usepackage[usenames]{color} %pour appeler les couleurs par leur nom
\definecolor{nomcouleur}{rgb}{0, 0, 0} % pour définir une couleur


%______________________
-------------- tableaux et colonnes -----------------
\usepackage{vwcol} % permet de choisir la taille des colonnes dans multicols
%\begin{vwcol}[widths={taille col1, taille col 2,},rule=0.2pt} ... \end{vwcol}
\usepackage{multirow}
\usepackage{arydshln} % lignes de tableau en pointill
							%\hdashline[ dash / gap ]
							%\cdashline{ col1 - col2 }[ dash / gap ]
\usepackage{diagbox} % pour dessiner une diagonale dans une cellule.
\usepackage{variations} % pour les tableaux de variations
\usepackage{tabvar}

pour gerer l'epaisseur des lignes des tableaux
http://www.grappa.univ-lille3.fr/FAQ-LaTeX/7.5.html
\makeatletter
\def\hlinewd#1{%
\noalign{\ifnum0=`}\fi\hrule \@height #1 %
\futurelet\reserved@a\@xhline}
\makeatother
%%%% fin macro %%%%
\newcommand{\hmidline}{\hlinewd{0.03em}


%_____________________
--------------  index --------------  
%%personnalisation de l'index
%compilation : "../MiKTeX_2.9/miktex/bin/makeindex.exe" -c  -s nom_fic.ist %.idx
%%personnalisation de l'index
%pour utiliser des caratères accentués entree@entrée
%pour utiliser un caractère réservé le faire précéder de " (ex : Oui"!)
preamble "\\begin{theindex}\n "
heading_prefix "{\\bfseries\\huge{\\usefont\{U\}\{Typocaps\}\{xl\}\{n\}\\hfil "
%heading_prefix "{\\bfseries\\huge{\\hfil "
heading_suffix "\\hfil\}\}\\nopagebreak\n"
headings_flag 1
delim_0 "}\\dotfill"
delim_1 "\\dotfill"
delim_2 "\\dotfill"
item_0 "\n\\item {\\bfseries\\itshape "
item_01 "\n \\subitem "
item_x1 "}\n \\subitem "
item_1 "\n \\subitem "
%encap_prefix "\\monnumpage{\\"
%encap_suffix "}}"


\makeatletter
\renewenvironment{theindex}
   {\if@twocolumn
      \@restonecolfalse
    \else
      \@restonecoltrue
    \fi
%    \setlength{\columnsep}{20pt}% <--- valeur à changer pour régler l'espace entre les colonnes
%    \twocolumn[\section*{\indexname}]%
    \@mkboth{\MakeUppercase\indexname}%
            {\MakeUppercase\indexname}%
%    \thispagestyle{plain}%
    \setlength{\parindent}{0pt}%
    \setlength{\parskip}{0pt plus 0.3pt}%
    \setlength{\columnseprule}{0pt}%
    \let\item\@idxitem}
   {\if@restonecol\onecolumn\else\clearpage\fi}
\makeatother




%_______________________
--------------   lipsum --------------  
\usepackage{lipsum} % \lipsum[nb de paragraphes]

%_________________________
--------------  formes de paragraphe --------------  
\usepackage{shapepar} %permet d'obtenir des formes de paragraphes


%_______________________
--------------  souligner et plus -------------- 
\usepackage[normalem]{ulem} %pour souligner de diffrentes faons en gardant la commande emph

boites particulières avec logo
\usepackage[tikz]{bclogo} % pour pouvoir compiler en pdf option tikz
\newenvironment{aretenir}
{\begin{bclogo} [arrondi=0.1, logo=\bcbook, barre=none, tailleOndu=1.5]{A retenir}}
{\end{bclogo}}

\newenvironment{afaire}
{\begin{bclogo} [arrondi=0.1, logo=\bccrayon, noborder=true,barre=snake, tailleOndu=1.5]{}}
{\end{bclogo}}


pour surligner
\newcommand{\surl}[1]{\colorbox{yellow!60!red}{\textbf{#1}}}

\newcommand{\Pointilles}[1][3]{% %en paramtre le nombre de lignes, par dfaut 3 lignes
\multido{}{#1}{%
\makebox[\linewidth]{\dotfill}\\[\parskip]
}}


textes  trous
commandes definies  l'aide du package ulem
http://forum.mathematex.net/latex-f6/souligner-un-phantom-en-pointilles-avec-retour-a-la-ligne-t10057.html
_________________________________________
\newcommand\underdash[1][black]{% <- rgle la couleur du texte
   \bgroup
   \ifdim\ULdepth=\maxdimen\settodepth\ULdepth{(j}\advance\ULdepth.4pt\fi
   \markoverwith{\kern0.2em% <- règle l'espacement avant un pointill
      \vtop{\kern0.5ex% <- règle l'altitude des pointillés
      {\color{black}% <- règle la couleur des pointillés
       \hrule width.4em% <- règle la largeur des pointillés
      }}\kern0.2em% <- règle l'espacement aprs un pointillé
   }\color{#1}\ULon}
   
%============= Mise ne page avec trous ========
\newlength{\LongueurTrou}
\newlength{\LongPointilles}
\newcommand*{\trou}[1]{%
\setlength{\LongPointilles}{0pt}
\ifAvecsol	\solution{#1}%sol
\else \settowidth{\LongueurTrou}{#1}
	\whiledo{\lengthtest{\LongPointilles < 1.5\LongueurTrou}}{%
		\makebox[2ex]{\ldots}
		\addtolength{\LongPointilles}{2ex}%
	}%whld	
%	\newline
%	\lenprint[cm]{\LongPointilles}
\fi
}


%_________________________________________
pour repéter un texte {nb de repétitions}{texte}
\newcommand{\cloner}[2]{%
\ifnum #1>0 #2 \cloner{\number\numexpr#1-1\relax}{#2} \else \fi}



//////////// P U B L I P O S T A G E ////////////////////

\usepackage{datatool} % permet d'importer des tablbeau en csv
% ATTENTION pas d'accolades dans la première ligne du fichier !?!

% Chargement de la base
%%============= ATTENTION ================
%%avec LibO vérifier que qu'il n'y a 
%% - pas d'espaces insécables 
%% - les ' soient bien les ' droites !!!
%% à voir dans le menu Options / corrections automatiques
%% de même éviter les caractères Latex spéciaux !
%%=======================================
\DTLloaddb{data}{mabase.csv}

%\DTLdisplaydb{data}
%la version étoilée de \DTLforeach ne permet que des affichages (pas de manipulation de la ligne dans la base de données. Elle est plus rapide.
% Initialisation des variables à utiliser par champ
\DTLforeach*{data}{%
 \ligne=ligne,
 \dblt=doublt,
 \ligneti=ligneT1,
 .....
  \voeuxtiii=voeux3%
}{%
{\bfseries \nom} (\age\ ans \ifnum \dblt=1 -- doublant \fi) 
.....
T3 : (demande : \voeuxtiii) \avistiii \par
\vfill

\begin{pspicture}(-22,-22)(22,22)
\SpecialCoor
\pspolygon[linecolor=colorti, linewidth=2pt, showpoints=true, dotstyle=*](\lettreti;90)(\lviti;45)(\lviiti;0)(\hgti;-45)(\mathti;-90)(\pcti;-135)(\svtti;180)(\epsti;135)
...
\end{pspicture}

\ifthenelse{\DTLcurrentindex=\thenbeleves}{\dtlbreak}{}%pour ne tester qu'avec les nbeleves premières fiches
\newpage
}%dtlfrch




////////////// X C A S ////////////////////////
%_________________________________________
%% POUR UTILISER GIAC/XCAS : ATTENTION giac doit être dans le path des commandes
% voir comment faire en relatif ?

% Pour une sortie de calcul~: on crit ce script dans Xcas.giac
% Il sera lu par giac.

\begin{VerbatimOut}{Xcas.giac}
maple_mode(0);
Sortie:=fopen("Xcas.tex");
read("Xcas.user");
Resultat:=latex(ans());
fprint(Sortie,Unquoted,Resultat);
fclose(Sortie);
\end{VerbatimOut}

% Pour une sortie graphique~: on adapte car le rsultat de 
% latex(courbe) est un script pstricks
\begin{VerbatimOut}{Xcasf.giac}
Sortie:=fopen("Xcasf.tex");
courbe:=read("Xcasf.user"):;
Resultat:=latex(courbe);
fprint(Sortie,Unquoted,Resultat);
fclose(Sortie);
\end{VerbatimOut}


%Sortie en mode maths :
% un nouvel environnement qui sort le rsultat calcul par giac/xcas
\newenvironment{Xcas}
{\VerbatimEnvironment\begin{VerbatimOut}{Xcas.user}}
{\end{VerbatimOut}
%% si WINDOWS :
\ifwindows
\immediate\write18{giac Xcas.giac}
\else
%% si GNU_LINUX ou MAC :
\immediate\write18{giac < Xcas.giac}
\fi
% à décommenter
% $\input{Xcas.tex}$
}

%Sortie en mode graphique
\newenvironment{Xcasf}
{\VerbatimEnvironment\begin{VerbatimOut}{Xcasf.user}}
{\end{VerbatimOut}
%% si WINDOWS :
\ifwindows
\immediate\write18{giac Xcasf.giac}
\else
%% si GNU_LINUX ou MAC :
\immediate\write18{giac < Xcasf.giac}
\fi           
% à décommenter
% \input{Xcasf.tex}
}


////////// Q C M ///////////////////////////
\newcommand{\rand}[3]{%
% #1 = name of command
% #2 = starting value
% #3 = ending value
\FPrandom#1
\FPeval#1{(#3-#2)*(#1)+#2}%
\FPround{#1}{#1}{0}
}


%%_________________
%% QCM
%%-----------------
utilise le package "tabto" et "fancybox"
\emph{Cet exercice est un questionnaire à choix multiples (Q.C.M.). \newline
Pour chaque question, il n'y a qu'une seule bonne réponses parmi les solutions proposées. \newline
Aucune justification n'est demandée. \newline
Une bonne réponse rapporte $1$ point, une mauvaise enlève $\np{0.25}$ point, une absence de réponse n'enlève, ni n'apporte de de point. Si le total des points de l'exercice est négatif, il est ramené à $0$.}

\newcounter{QcmCpt} \setcounter{QcmCpt}{0} %numéro des réponses
\newlength{\QcmGLarg} \setlength{\QcmGLarg}{4cm} %pour la largeur des graphiques 4 cm par d�faut

\newcommand{\QcmComm}[1]{
%"commentaire qcm" pour ecrire un commentaire (pas de lettre, case  la fin)
%par exemple  \QcmComm{Cohérence des réponses précédentes}
\begin{minipage}[t]{\linewidth+3em}
\begin{minipage}[t]{\linewidth-3em}
 #1
\end{minipage}
\stepcounter{QcmCpt}
\boxput*(0.9,-1){
\setlength{\fboxsep}{2pt}
\fcolorbox{white}{lightgray}{\footnotesize{$_{\arabic{QcmCpt}}$}}
}
{\fbox{\begin{minipage}{2em} 
		\phantom{ph}
	   \end{minipage}}
}
\end{minipage}
\vspace{1ex}}


\newcounter{QcmN}  %Numéro pour la liste des r�ponses
\newcounter{QcmP}  %pour numéroter les propositions
\newboolean{QcmHasard} \setboolean{QcmHasard}{false}

\newcommand{\QcmListe}[1]{%
\ifthenelse{\equal{\unexpanded{#1}}{}}{}  %\unexpanded pour tester avec \ssol sinon pb.
{\element{L\theQcmN}{\stepcounter{QcmP}{\sffamily\bfseries\alph{QcmP})} #1 \tab}	}
}%QcmListe

\newcommand{\QcmGraph}[1]{\parbox[t]{\QcmGLarg}{~\par #1}}
%pour placer des graphiques, tableaux de variations...

\newcommand{\Qcm}[7][false]{ %les propositions de reponses seront melangees
%4 propositions maximum, liste vide pour moins de propositions
%#1 QcmHasard = false par defaut
%#2 le nombre de reponses par ligne
%#3 la question
%#4 a #7 les propositions (evetuellement vide)
\setboolean{QcmHasard}{#1}
\setcounter{QcmN}{\value{QcmCpt}} %la liste des proposions est un nombre
\QcmListe{#4} \QcmListe{#5} \QcmListe{#6} \QcmListe{#7}
\begin{minipage}[t]{\linewidth+3em}
\begin{minipage}[t]{\linewidth-3em}
	#3
\end{minipage}
\begin{minipage}[t]{\linewidth-3em}
	\NumTabs{#2}
	\setcounter{QcmP}{0} %pour commencer � compter les propositions � parir de 1.
	\ifQcmHasard \melangegroupe{L\theQcmN} 	\fi %la liste des propositions est stock�e dans Lnum�ro_de_la_r�ponse
	\restituegroupe{L\theQcmN}
\end{minipage}
\stepcounter{QcmCpt} %num�ro de la r�ponse (case en face de la question)
\boxput*(0.9,-1){
\setlength{\fboxsep}{2pt}
\fcolorbox{white}{lightgray}{\footnotesize{$_{\arabic{QcmCpt}}$}}
}
{\fbox{\begin{minipage}{2em} 
		\phantom{ph}
	   \end{minipage}}
}
\end{minipage}
\vspace{1ex}
}%qcm


%http://forum.mathematex.net/latex-f6/interros-de-calcul-et-placement-aleatoire-des-questions-t11489.html
\makeatletter
%    \NeedsTeXFormat{LaTeX2e}
%    \ProvidesPackage{melange}
    %--------------------------------------------------------------
    % generateur aleatoire de bits, cf. TuGBoat1994, vol 15,1
    %--------------------------------------------------------------
    \ifx\AMC@SR\undefined\newcount\AMC@SR\fi
    \providecommand\AMC@SRconst{2097152}
    \providecommand\AMC@SRset[1]{\global\AMC@SR#1 \ignorespaces}
    \providecommand\AMC@SRadvance{%
      \begingroup
      \ifnum\AMC@SR<\AMC@SRconst\relax\AMC@SR@count\z@\else\AMC@SR@count\@ne\fi
      \ifodd\AMC@SR\advance\AMC@SR@count\@ne\fi
      \global\divide\AMC@SR\tw@
      \ifodd\AMC@SR@count\global\advance\AMC@SR\AMC@SRconst\relax\fi
      \endgroup}
    \providecommand\AMC@SRbit{\AMC@SRadvance\ifodd\AMC@SR1\else0\fi}
    \providecommand\AMC@SRtest[2]{\AMC@SRadvance
      \ifodd\AMC@SR#2\else#1\fi\ignorespaces}
    \providecommand\AMC@SRvalue{\number\AMC@SR }
%    \AMC@SRset{1515}
    \AMC@SRset{\the\time\the\day} %pour changer la graine a chaque compilation
    %
    \def\AMCrandomseed#1{\AMC@SRset{#1}}
    %--------------------------------------------------------------
    % pour tirer des *nombres* (presque) uniformement
    %--------------------------------------------------------------
    \newcount\AMC@SR@count
    \def\AMC@SR@time{\AMC@SRset{\time}}
    \newcount\AMC@SRnum
    \def\AMC@SRnextByte{\AMC@SRnum=0
    \AMC@SR@count=20
    \loop\multiply\AMC@SRnum by 2
         \AMC@SRtest{\advance\AMC@SRnum by 1}{}
    \ifnum\AMC@SR@count>1\advance\AMC@SR@count by -1\repeat
    }
    % fabrique un entier de zero a #1-1 dans \AMC@SRnum
    % #1 peut valoir au maximum 2^20
    \newcommand\AMC@SRmax[1]{\AMC@SRnextByte
    \AMC@SR@count=\AMC@SRnum
    \divide\AMC@SR@count by #1
    \multiply\AMC@SR@count by #1
    \advance\AMC@SRnum by -\AMC@SR@count
    }
    %--------------------------------------------------------------
    % melange aleatoire de tokens
    %--------------------------------------------------------------
    \newcount\AMC@sti
    \newtoks\AMCsw@p@
    \newcommand\AMCsw@p[2]{\global\AMCsw@p@=#1 \global #1=#2 \global #2=\AMCsw@p@}
    \newcommand\AMC@shuffletoks[2]{ % nbre_de_toks nom_de_base
      \AMC@sti=#1
      \@whilenum\AMC@sti>1\do{
      \AMC@SRmax{\AMC@sti}\advance\AMC@SRnum by 1
    % pour debogage : affiche les permutations effectuees
    %  \number\AMC@SRnum$\leftrightarrow$\number\AMC@sti\par
      \AMCsw@p{\csname #2\romannumeral\AMC@SRnum\endcsname}{\csname #2\romannumeral\AMC@sti\endcsname}
      \advance\AMC@sti by -1
    }}
    %--------------------------------------------------------------
    % groupes et melange des elements du groupe
    %--------------------------------------------------------------
    %
    \newcount\AMCtok@k
    \newcount\AMCtok@max
    \newcommand{\nouveaugroupe}[2]{% nom_groupe (nombre_max)
    % (le deuxieme argument ne sert plus a rien)
    % definition du compteur
    \expandafter\newcount\csname #1@k\endcsname
    \csname #1@k\endcsname=0
    }
    \newcommand{\element}[2]{% nom_groupe tok
      % definition du compteur si pas deja fait
      %le nom du groupe est compos� d'un compteur suivit de @k
      \expandafter\ifx\csname #1@k\endcsname\relax\nouveaugroupe{#1}{}\fi
      % augmentation du compteur
      \advance\csname #1@k\endcsname by 1
      \AMCtok@k=\csname #1@k\endcsname
    %  < \the\AMCtok@k >
      \expandafter\ifx\csname #1@\romannumeral\AMCtok@k\endcsname\relax\expandafter\newtoks\csname #1@\romannumeral\AMCtok@k\endcsname\fi
      \csname #1@\romannumeral\AMCtok@k\endcsname={#2}
        }
    \newcommand{\melangegroupe}[1]{%
      {\AMC@shuffletoks{\number\csname #1@k\endcsname}{#1@}}
    }
    \newcommand{\restituegroupe}[2][0]{%
    \AMCtok@max=#1
    \ifnum\the\AMCtok@max<1
      \AMCtok@max=\csname #2@k\endcsname
    \fi
    \AMCtok@k=0
    %
    {\loop
        \advance\AMCtok@k by 1
        \the\csname #2@\romannumeral\AMCtok@k\endcsname
    \ifnum\AMCtok@k<\AMCtok@max\repeat}%
    }
\makeatother

%utilisation :
%\element{liste}{\item Premier item}
%\element{liste}{\item Deuxi\`eme item}
%\element{liste}{\item Troisi\`eme item}
%
%\begin{enumerate}
%\melangegroupe{liste}
%\restituegroupe{liste}
%\end{enumerate}
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// xcas version=1.1.4 fontsize=14 font=0 currentlevel=2
// fltk 7Fl_Tile 12 56 1096 352 14 0
[
// fltk N4xcas6FigureE 12 56 1096 351 14 0 landscape=0 history=0.34033 geo=0.34398  mouse_param=0.31569
// fltk N4xcas12History_PackE 12 -181 353 599 14 0
[
// fltk 7Fl_Tile 32 -181 333 87 14 0
[
// fltk N4xcas16Xcas_Text_EditorE 32 -181 333 28 14 0
9 ,
f(x):=1/x,
// fltk N4xcas10Log_OutputE 32 -153 333 38 14 0
// InterprÃ¨te f£// SuccÃ¨s lors de la compilation f£
,
// fltk N4xcas10Gen_OutputE 32 -115 333 21 14 0
 (x)->1/x
]
,
// fltk 7Fl_Tile 32 -92 333 66 14 0
[
// fltk N4xcas16Xcas_Text_EditorE 32 -92 333 28 14 0
20 ,
plot(f(x),x=-10..10),
// fltk N4xcas10Log_OutputE 32 -64 333 1 14 0

,
// fltk 9Fl_Scroll 32 -63 333 37 14 0
[
// fltk N4xcas10Gen_OutputE 32 -63 283 21 14 0
[pnt(pnt[curve(group[pnt[x+i/x,x,-10.0,7.64666108211e-15,0],group[-10.0-0.1*(i),-9.95-0.100502512563*(i),-9.9-0.10101010101*(i),-9.85-0.10152284264*(i),-9.8-0.102040816327*(i),-9.75-0.102564102564*(i),-9.7-0.103092783505*(i),-9.65-0.103626943005*(i),-9.6-0.104166666667*(i),-9.55-0.104712041885*(i),-9.5-0.105263157895*(i),-9.45-0.10582010582*(i),-9.4-0.106382978723*(i),-9.35-0.106951871658*(i),-9.3-0.10752688172*(i),-9.25-0.108108108108*(i),-9.2-0.108695652174*(i),-9.15-0.109289617486*(i),-9.1-0.10989010989*(i),-9.05-0.110497237569*(i),-9.0-0.111111111111*(i),-8.95-0.111731843575*(i),-8.9-0.112359550562*(i),-8.85-0.112994350282*(i),-8.8-0.113636363636*(i),-8.75-0.114285714286*(i),-8.7-0.114942528736*(i),-8.65-0.115606936416*(i),-8.6-0.116279069767*(i),-8.55-0.116959064327*(i),-8.5-0.117647058824*(i),-8.45-0.118343195266*(i),-8.4-0.119047619048*(i),-8.35-0.119760479042*(i),-8.3-0.120481927711*(i),-8.25-0.121212121212*(i),-8.2-0.121951219512*(i),-8.15-0.122699386503*(i),-8.1-0.123456790123*(i),-8.05-0.124223602484*(i),-8.0-0.125*(i),-7.95-0.125786163522*(i),-7.9-0.126582278481*(i),-7.85-0.127388535032*(i),-7.8-0.128205128205*(i),-7.75-0.129032258065*(i),-7.7-0.12987012987*(i),-7.65-0.130718954248*(i),-7.6-0.131578947368*(i),-7.55-0.132450331126*(i),-7.5-0.133333333333*(i),-7.45-0.134228187919*(i),-7.4-0.135135135135*(i),-7.35-0.136054421769*(i),-7.3-0.13698630137*(i),-7.25-0.137931034483*(i),-7.2-0.138888888889*(i),-7.15-0.13986013986*(i),-7.1-0.140845070423*(i),-7.05-0.141843971631*(i),-7.0-0.142857142857*(i),-6.95-0.143884892086*(i),-6.9-0.144927536232*(i),-6.85-0.14598540146*(i),-6.8-0.147058823529*(i),-6.75-0.148148148148*(i),-6.7-0.149253731343*(i),-6.65-0.15037593985*(i),-6.6-0.151515151515*(i),-6.55-0.152671755725*(i),-6.5-0.153846153846*(i),-6.45-0.15503875969*(i),-6.4-0.15625*(i),-6.35-0.157480314961*(i),-6.3-0.15873015873*(i),-6.25-0.16*(i),-6.2-0.161290322581*(i),-6.15-0.162601626016*(i),-6.1-0.16393442623*(i),-6.05-0.165289256198*(i),-6.0-0.166666666667*(i),-5.95-0.168067226891*(i),-5.9-0.169491525424*(i),-5.85-0.17094017094*(i),-5.8-0.172413793103*(i),-5.75-0.173913043478*(i),-5.7-0.175438596491*(i),-5.65-0.176991150442*(i),-5.6-0.178571428571*(i),-5.55-0.18018018018*(i),-5.5-0.181818181818*(i),-5.45-0.183486238532*(i),-5.4-0.185185185185*(i),-5.35-0.18691588785*(i),-5.3-0.188679245283*(i),-5.25-0.190476190476*(i),-5.2-0.192307692308*(i),-5.15-0.194174757282*(i),-5.1-0.196078431373*(i),-5.05-0.19801980198*(i),-5.0-0.2*(i),-4.95-0.20202020202*(i),-4.9-0.204081632653*(i),-4.85-0.20618556701*(i),-4.8-0.208333333333*(i),-4.75-0.210526315789*(i),-4.7-0.212765957447*(i),-4.65-0.215053763441*(i),-4.6-0.217391304348*(i),-4.55-0.21978021978*(i),-4.5-0.222222222222*(i),-4.45-0.224719101124*(i),-4.4-0.227272727273*(i),-4.35-0.229885057471*(i),-4.3-0.232558139535*(i),-4.25-0.235294117647*(i),-4.2-0.238095238095*(i),-4.15-0.240963855422*(i),-4.1-0.243902439024*(i),-4.05-0.246913580247*(i),-4.0-0.25*(i),-3.95-0.253164556962*(i),-3.9-0.25641025641*(i),-3.85-0.25974025974*(i),-3.8-0.263157894737*(i),-3.75-0.266666666667*(i),-3.7-0.27027027027*(i),-3.65-0.27397260274*(i),-3.6-0.277777777778*(i),-3.55-0.281690140845*(i),-3.5-0.285714285714*(i),-3.45-0.289855072464*(i),-3.4-0.294117647059*(i),-3.35-0.298507462687*(i),-3.3-0.30303030303*(i),-3.25-0.307692307692*(i),-3.2-0.3125*(i),-3.15-0.31746031746*(i),-3.1-0.322580645161*(i),-3.05-0.327868852459*(i),-3.0-0.333333333333*(i),-2.95-0.338983050847*(i),-2.9-0.344827586207*(i),-2.85-0.350877192982*(i),-2.8-0.357142857143*(i),-2.75-0.363636363636*(i),-2.7-0.37037037037*(i),-2.65-0.377358490566*(i),-2.6-0.384615384615*(i),-2.55-0.392156862745*(i),-2.5-0.4*(i),-2.45-0.408163265306*(i),-2.4-0.416666666667*(i),-2.35-0.425531914894*(i),-2.3-0.434782608696*(i),-2.25-0.444444444444*(i),-2.2-0.454545454545*(i),-2.15-0.46511627907*(i),-2.1-0.47619047619*(i),-2.05-0.487804878049*(i),-2.0-0.5*(i),-1.95-0.512820512821*(i),-1.9-0.526315789474*(i),-1.85-0.540540540541*(i),-1.8-0.555555555556*(i),-1.75-0.571428571429*(i),-1.7-0.588235294118*(i),-1.65-0.606060606061*(i),-1.6-0.625*(i),-1.55-0.645161290323*(i),-1.5-0.666666666667*(i),-1.45-0.689655172414*(i),-1.4-0.714285714286*(i),-1.35-0.740740740741*(i),-1.3-0.769230769231*(i),-1.25-0.8*(i),-1.2-0.833333333333*(i),-1.15-0.869565217391*(i),-1.1-0.909090909091*(i),-1.05-0.952380952381*(i),-1.0-1.0*(i),-0.95-1.05263157895*(i),-0.9-1.11111111111*(i),-0.85-1.17647058824*(i),-0.8-1.25*(i),-0.75-1.33333333333*(i),-0.7-1.42857142857*(i),-0.65-1.53846153846*(i),-0.6-1.66666666667*(i),-0.55-1.81818181818*(i),-0.5-2.0*(i),-0.45-2.22222222222*(i),-0.4-2.5*(i),-0.35-2.85714285714*(i),-0.3-3.33333333333*(i),-0.25-4.0*(i),-0.2-5.0*(i),-0.15-6.66666666667*(i),-0.1-10.0*(i),-0.05-20.0*(i)]]),56]),pnt(pnt[curve(group[pnt[x+i/x,x,7.64666108211e-15,10.025,0],group[7.64666108211e-15+1.30776032737e+14*(i),0.05+20.0*(i),0.1+10.0*(i),0.15+6.66666666667*(i),0.2+5.0*(i),0.25+4.0*(i),0.3+3.33333333333*(i),0.35+2.85714285714*(i),0.4+2.5*(i),0.45+2.22222222222*(i),0.5+2.0*(i),0.55+1.81818181818*(i),0.6+1.66666666667*(i),0.65+1.53846153846*(i),0.7+1.42857142857*(i),0.75+1.33333333333*(i),0.8+1.25*(i),0.85+1.17647058824*(i),0.9+1.11111111111*(i),0.95+1.05263157895*(i),1.0+1.0*(i),1.05+0.952380952381*(i),1.1+0.909090909091*(i),1.15+0.869565217391*(i),1.2+0.833333333333*(i),1.25+0.8*(i),1.3+0.769230769231*(i),1.35+0.740740740741*(i),1.4+0.714285714286*(i),1.45+0.689655172414*(i),1.5+0.666666666667*(i),1.55+0.645161290323*(i),1.6+0.625*(i),1.65+0.606060606061*(i),1.7+0.588235294118*(i),1.75+0.571428571429*(i),1.8+0.555555555556*(i),1.85+0.540540540541*(i),1.9+0.526315789474*(i),1.95+0.512820512821*(i),2.0+0.5*(i),2.05+0.487804878049*(i),2.1+0.47619047619*(i),2.15+0.46511627907*(i),2.2+0.454545454545*(i),2.25+0.444444444444*(i),2.3+0.434782608696*(i),2.35+0.425531914894*(i),2.4+0.416666666667*(i),2.45+0.408163265306*(i),2.5+0.4*(i),2.55+0.392156862745*(i),2.6+0.384615384615*(i),2.65+0.377358490566*(i),2.7+0.37037037037*(i),2.75+0.363636363636*(i),2.8+0.357142857143*(i),2.85+0.350877192982*(i),2.9+0.344827586207*(i),2.95+0.338983050847*(i),3.0+0.333333333333*(i),3.05+0.327868852459*(i),3.1+0.322580645161*(i),3.15+0.31746031746*(i),3.2+0.3125*(i),3.25+0.307692307692*(i),3.3+0.30303030303*(i),3.35+0.298507462687*(i),3.4+0.294117647059*(i),3.45+0.289855072464*(i),3.5+0.285714285714*(i),3.55+0.281690140845*(i),3.6+0.277777777778*(i),3.65+0.27397260274*(i),3.7+0.27027027027*(i),3.75+0.266666666667*(i),3.8+0.263157894737*(i),3.85+0.25974025974*(i),3.9+0.25641025641*(i),3.95+0.253164556962*(i),4.0+0.25*(i),4.05+0.246913580247*(i),4.1+0.243902439024*(i),4.15+0.240963855422*(i),4.2+0.238095238095*(i),4.25+0.235294117647*(i),4.3+0.232558139535*(i),4.35+0.229885057471*(i),4.4+0.227272727273*(i),4.45+0.224719101124*(i),4.5+0.222222222222*(i),4.55+0.21978021978*(i),4.6+0.217391304348*(i),4.65+0.215053763441*(i),4.7+0.212765957447*(i),4.75+0.210526315789*(i),4.8+0.208333333333*(i),4.85+0.20618556701*(i),4.9+0.204081632653*(i),4.95+0.20202020202*(i),5.0+0.2*(i),5.05+0.19801980198*(i),5.1+0.196078431373*(i),5.15+0.194174757282*(i),5.2+0.192307692308*(i),5.25+0.190476190476*(i),5.3+0.188679245283*(i),5.35+0.18691588785*(i),5.4+0.185185185185*(i),5.45+0.183486238532*(i),5.5+0.181818181818*(i),5.55+0.18018018018*(i),5.6+0.178571428571*(i),5.65+0.176991150442*(i),5.7+0.175438596491*(i),5.75+0.173913043478*(i),5.8+0.172413793103*(i),5.85+0.17094017094*(i),5.9+0.169491525424*(i),5.95+0.168067226891*(i),6.0+0.166666666667*(i),6.05+0.165289256198*(i),6.1+0.16393442623*(i),6.15+0.162601626016*(i),6.2+0.161290322581*(i),6.25+0.16*(i),6.3+0.15873015873*(i),6.35+0.157480314961*(i),6.4+0.15625*(i),6.45+0.15503875969*(i),6.5+0.153846153846*(i),6.55+0.152671755725*(i),6.6+0.151515151515*(i),6.65+0.15037593985*(i),6.7+0.149253731343*(i),6.75+0.148148148148*(i),6.8+0.147058823529*(i),6.85+0.14598540146*(i),6.9+0.144927536232*(i),6.95+0.143884892086*(i),7.0+0.142857142857*(i),7.05+0.141843971631*(i),7.1+0.140845070423*(i),7.15+0.13986013986*(i),7.2+0.138888888889*(i),7.25+0.137931034483*(i),7.3+0.13698630137*(i),7.35+0.136054421769*(i),7.4+0.135135135135*(i),7.45+0.134228187919*(i),7.5+0.133333333333*(i),7.55+0.132450331126*(i),7.6+0.131578947368*(i),7.65+0.130718954248*(i),7.7+0.12987012987*(i),7.75+0.129032258065*(i),7.8+0.128205128205*(i),7.85+0.127388535032*(i),7.9+0.126582278481*(i),7.95+0.125786163522*(i),8.0+0.125*(i),8.05+0.124223602484*(i),8.1+0.123456790123*(i),8.15+0.122699386503*(i),8.2+0.121951219512*(i),8.25+0.121212121212*(i),8.3+0.120481927711*(i),8.35+0.119760479042*(i),8.4+0.119047619048*(i),8.45+0.118343195266*(i),8.5+0.117647058824*(i),8.55+0.116959064327*(i),8.6+0.116279069767*(i),8.65+0.115606936416*(i),8.7+0.114942528736*(i),8.75+0.114285714286*(i),8.8+0.113636363636*(i),8.85+0.112994350282*(i),8.9+0.112359550562*(i),8.95+0.111731843575*(i),9.0+0.111111111111*(i),9.05+0.110497237569*(i),9.1+0.10989010989*(i),9.15+0.109289617486*(i),9.2+0.108695652174*(i),9.25+0.108108108108*(i),9.3+0.10752688172*(i),9.35+0.106951871658*(i),9.4+0.106382978723*(i),9.45+0.10582010582*(i),9.5+0.105263157895*(i),9.55+0.104712041885*(i),9.6+0.104166666667*(i),9.65+0.103626943005*(i),9.7+0.103092783505*(i),9.75+0.102564102564*(i),9.8+0.102040816327*(i),9.85+0.10152284264*(i),9.9+0.10101010101*(i),9.95+0.100502512563*(i),10.0+0.1*(i)]]),56])]
,
// fltk 12Fl_Scrollbar 32 -42 342 16 14 0
[]
,
// fltk 12Fl_Scrollbar 349 -63 16 37 14 0
[]
]
]
,
// fltk 7Fl_Tile 32 -24 333 50 14 0
[
// fltk N4xcas16Xcas_Text_EditorE 32 -24 333 28 14 0
29 ,
assume(a=-2);A:=point(a,f(a)),
// fltk N4xcas10Log_OutputE 32 4 333 1 14 0

,
// fltk N4xcas10Gen_OutputE 32 5 333 21 14 0
parameter([a,-10.0,10.0,-2,0]),pnt(pnt[a+i/a,[536870968],A])
]
,
// fltk 7Fl_Tile 32 28 333 50 14 0
[
// fltk N4xcas16Xcas_Text_EditorE 32 28 333 28 14 0
28 ,
assume(b=2);B:=point(b,f(b)),
// fltk N4xcas10Log_OutputE 32 56 333 1 14 0

,
// fltk N4xcas10Gen_OutputE 32 57 333 21 14 0
parameter([b,-10.0,10.0,2,0]),pnt(pnt[b+i/b,[536870968],B])
]
,
// fltk 7Fl_Tile 32 80 333 77 14 0
[
// fltk N4xcas16Xcas_Text_EditorE 32 80 333 39 14 0
30 ,
assume(m=1/2);M:=point(m,f(m)),
// fltk N4xcas10Log_OutputE 32 119 333 1 14 0

,
// fltk 9Fl_Scroll 32 120 333 37 14 0
[
// fltk N4xcas10Gen_OutputE 32 120 283 21 14 0
parameter([m,-10.0,10.0,1/2,0]),pnt(pnt[m+i/m,[536870968],"M"])
,
// fltk 12Fl_Scrollbar 32 141 333 16 14 0
[]
,
// fltk 12Fl_Scrollbar 349 120 16 37 14 0
[]
]
]
,
// fltk 7Fl_Tile 32 159 333 50 14 0
[
// fltk N4xcas16Xcas_Text_EditorE 32 159 333 28 14 0
14 ,
dMA:=line(M,A),
// fltk N4xcas10Log_OutputE 32 187 333 1 14 0

,
// fltk N4xcas10Gen_OutputE 32 188 333 21 14 0
pnt(pnt[line[m+i/m,a+i/a],56,dMA])
]
,
// fltk 7Fl_Tile 32 211 333 61 14 0
[
// fltk N4xcas16Xcas_Text_EditorE 32 211 333 39 14 0
30 ,
P:=single_inter(line(y=0),dMA),
// fltk N4xcas10Log_OutputE 32 250 333 1 14 0

,
// fltk N4xcas10Gen_OutputE 32 251 333 21 14 0
pnt(pnt[a+m,56,P])
]
,
// fltk 7Fl_Tile 32 274 333 50 14 0
[
// fltk N4xcas16Xcas_Text_EditorE 32 274 333 28 14 0
14 ,
dMB:=line(M,B),
// fltk N4xcas10Log_OutputE 32 302 333 1 14 0

,
// fltk N4xcas10Gen_OutputE 32 303 333 21 14 0
pnt(pnt[line[m+(i)/m,b+(i)/b],56,dMB])
]
,
// fltk 7Fl_Tile 32 326 333 61 14 0
[
// fltk N4xcas16Xcas_Text_EditorE 32 326 333 39 14 0
30 ,
Q:=single_inter(line(y=0),dMB),
// fltk N4xcas10Log_OutputE 32 365 333 1 14 0

,
// fltk N4xcas10Gen_OutputE 32 366 333 21 14 0
pnt(pnt[b+m,56,Q])
]
,
// fltk 7Fl_Tile 32 389 333 27 14 0
[
// fltk N4xcas16Xcas_Text_EditorE 32 389 333 26 14 0
0 ,
,
// fltk N4xcas10Log_OutputE 32 415 333 1 14 0

]
]
// fltk N4xcas5Geo2dE 385 76 377 331 14 0
-7.082,7.082,-6.2709,6.2709,[ (x)->1/x,[pnt(pnt[curve(group[pnt[x+i/x,x,-10.0,7.64666108211e-15,0],group[-10.0-0.1*(i),-9.95-0.100502512563*(i),-9.9-0.10101010101*(i),-9.85-0.10152284264*(i),-9.8-0.102040816327*(i),-9.75-0.102564102564*(i),-9.7-0.103092783505*(i),-9.65-0.103626943005*(i),-9.6-0.104166666667*(i),-9.55-0.104712041885*(i),-9.5-0.105263157895*(i),-9.45-0.10582010582*(i),-9.4-0.106382978723*(i),-9.35-0.106951871658*(i),-9.3-0.10752688172*(i),-9.25-0.108108108108*(i),-9.2-0.108695652174*(i),-9.15-0.109289617486*(i),-9.1-0.10989010989*(i),-9.05-0.110497237569*(i),-9.0-0.111111111111*(i),-8.95-0.111731843575*(i),-8.9-0.112359550562*(i),-8.85-0.112994350282*(i),-8.8-0.113636363636*(i),-8.75-0.114285714286*(i),-8.7-0.114942528736*(i),-8.65-0.115606936416*(i),-8.6-0.116279069767*(i),-8.55-0.116959064327*(i),-8.5-0.117647058824*(i),-8.45-0.118343195266*(i),-8.4-0.119047619048*(i),-8.35-0.119760479042*(i),-8.3-0.120481927711*(i),-8.25-0.121212121212*(i),-8.2-0.121951219512*(i),-8.15-0.122699386503*(i),-8.1-0.123456790123*(i),-8.05-0.124223602484*(i),-8.0-0.125*(i),-7.95-0.125786163522*(i),-7.9-0.126582278481*(i),-7.85-0.127388535032*(i),-7.8-0.128205128205*(i),-7.75-0.129032258065*(i),-7.7-0.12987012987*(i),-7.65-0.130718954248*(i),-7.6-0.131578947368*(i),-7.55-0.132450331126*(i),-7.5-0.133333333333*(i),-7.45-0.134228187919*(i),-7.4-0.135135135135*(i),-7.35-0.136054421769*(i),-7.3-0.13698630137*(i),-7.25-0.137931034483*(i),-7.2-0.138888888889*(i),-7.15-0.13986013986*(i),-7.1-0.140845070423*(i),-7.05-0.141843971631*(i),-7.0-0.142857142857*(i),-6.95-0.143884892086*(i),-6.9-0.144927536232*(i),-6.85-0.14598540146*(i),-6.8-0.147058823529*(i),-6.75-0.148148148148*(i),-6.7-0.149253731343*(i),-6.65-0.15037593985*(i),-6.6-0.151515151515*(i),-6.55-0.152671755725*(i),-6.5-0.153846153846*(i),-6.45-0.15503875969*(i),-6.4-0.15625*(i),-6.35-0.157480314961*(i),-6.3-0.15873015873*(i),-6.25-0.16*(i),-6.2-0.161290322581*(i),-6.15-0.162601626016*(i),-6.1-0.16393442623*(i),-6.05-0.165289256198*(i),-6.0-0.166666666667*(i),-5.95-0.168067226891*(i),-5.9-0.169491525424*(i),-5.85-0.17094017094*(i),-5.8-0.172413793103*(i),-5.75-0.173913043478*(i),-5.7-0.175438596491*(i),-5.65-0.176991150442*(i),-5.6-0.178571428571*(i),-5.55-0.18018018018*(i),-5.5-0.181818181818*(i),-5.45-0.183486238532*(i),-5.4-0.185185185185*(i),-5.35-0.18691588785*(i),-5.3-0.188679245283*(i),-5.25-0.190476190476*(i),-5.2-0.192307692308*(i),-5.15-0.194174757282*(i),-5.1-0.196078431373*(i),-5.05-0.19801980198*(i),-5.0-0.2*(i),-4.95-0.20202020202*(i),-4.9-0.204081632653*(i),-4.85-0.20618556701*(i),-4.8-0.208333333333*(i),-4.75-0.210526315789*(i),-4.7-0.212765957447*(i),-4.65-0.215053763441*(i),-4.6-0.217391304348*(i),-4.55-0.21978021978*(i),-4.5-0.222222222222*(i),-4.45-0.224719101124*(i),-4.4-0.227272727273*(i),-4.35-0.229885057471*(i),-4.3-0.232558139535*(i),-4.25-0.235294117647*(i),-4.2-0.238095238095*(i),-4.15-0.240963855422*(i),-4.1-0.243902439024*(i),-4.05-0.246913580247*(i),-4.0-0.25*(i),-3.95-0.253164556962*(i),-3.9-0.25641025641*(i),-3.85-0.25974025974*(i),-3.8-0.263157894737*(i),-3.75-0.266666666667*(i),-3.7-0.27027027027*(i),-3.65-0.27397260274*(i),-3.6-0.277777777778*(i),-3.55-0.281690140845*(i),-3.5-0.285714285714*(i),-3.45-0.289855072464*(i),-3.4-0.294117647059*(i),-3.35-0.298507462687*(i),-3.3-0.30303030303*(i),-3.25-0.307692307692*(i),-3.2-0.3125*(i),-3.15-0.31746031746*(i),-3.1-0.322580645161*(i),-3.05-0.327868852459*(i),-3.0-0.333333333333*(i),-2.95-0.338983050847*(i),-2.9-0.344827586207*(i),-2.85-0.350877192982*(i),-2.8-0.357142857143*(i),-2.75-0.363636363636*(i),-2.7-0.37037037037*(i),-2.65-0.377358490566*(i),-2.6-0.384615384615*(i),-2.55-0.392156862745*(i),-2.5-0.4*(i),-2.45-0.408163265306*(i),-2.4-0.416666666667*(i),-2.35-0.425531914894*(i),-2.3-0.434782608696*(i),-2.25-0.444444444444*(i),-2.2-0.454545454545*(i),-2.15-0.46511627907*(i),-2.1-0.47619047619*(i),-2.05-0.487804878049*(i),-2.0-0.5*(i),-1.95-0.512820512821*(i),-1.9-0.526315789474*(i),-1.85-0.540540540541*(i),-1.8-0.555555555556*(i),-1.75-0.571428571429*(i),-1.7-0.588235294118*(i),-1.65-0.606060606061*(i),-1.6-0.625*(i),-1.55-0.645161290323*(i),-1.5-0.666666666667*(i),-1.45-0.689655172414*(i),-1.4-0.714285714286*(i),-1.35-0.740740740741*(i),-1.3-0.769230769231*(i),-1.25-0.8*(i),-1.2-0.833333333333*(i),-1.15-0.869565217391*(i),-1.1-0.909090909091*(i),-1.05-0.952380952381*(i),-1.0-1.0*(i),-0.95-1.05263157895*(i),-0.9-1.11111111111*(i),-0.85-1.17647058824*(i),-0.8-1.25*(i),-0.75-1.33333333333*(i),-0.7-1.42857142857*(i),-0.65-1.53846153846*(i),-0.6-1.66666666667*(i),-0.55-1.81818181818*(i),-0.5-2.0*(i),-0.45-2.22222222222*(i),-0.4-2.5*(i),-0.35-2.85714285714*(i),-0.3-3.33333333333*(i),-0.25-4.0*(i),-0.2-5.0*(i),-0.15-6.66666666667*(i),-0.1-10.0*(i),-0.05-20.0*(i)]]),56]),pnt(pnt[curve(group[pnt[x+i/x,x,7.64666108211e-15,10.025,0],group[7.64666108211e-15+1.30776032737e+14*(i),0.05+20.0*(i),0.1+10.0*(i),0.15+6.66666666667*(i),0.2+5.0*(i),0.25+4.0*(i),0.3+3.33333333333*(i),0.35+2.85714285714*(i),0.4+2.5*(i),0.45+2.22222222222*(i),0.5+2.0*(i),0.55+1.81818181818*(i),0.6+1.66666666667*(i),0.65+1.53846153846*(i),0.7+1.42857142857*(i),0.75+1.33333333333*(i),0.8+1.25*(i),0.85+1.17647058824*(i),0.9+1.11111111111*(i),0.95+1.05263157895*(i),1.0+1.0*(i),1.05+0.952380952381*(i),1.1+0.909090909091*(i),1.15+0.869565217391*(i),1.2+0.833333333333*(i),1.25+0.8*(i),1.3+0.769230769231*(i),1.35+0.740740740741*(i),1.4+0.714285714286*(i),1.45+0.689655172414*(i),1.5+0.666666666667*(i),1.55+0.645161290323*(i),1.6+0.625*(i),1.65+0.606060606061*(i),1.7+0.588235294118*(i),1.75+0.571428571429*(i),1.8+0.555555555556*(i),1.85+0.540540540541*(i),1.9+0.526315789474*(i),1.95+0.512820512821*(i),2.0+0.5*(i),2.05+0.487804878049*(i),2.1+0.47619047619*(i),2.15+0.46511627907*(i),2.2+0.454545454545*(i),2.25+0.444444444444*(i),2.3+0.434782608696*(i),2.35+0.425531914894*(i),2.4+0.416666666667*(i),2.45+0.408163265306*(i),2.5+0.4*(i),2.55+0.392156862745*(i),2.6+0.384615384615*(i),2.65+0.377358490566*(i),2.7+0.37037037037*(i),2.75+0.363636363636*(i),2.8+0.357142857143*(i),2.85+0.350877192982*(i),2.9+0.344827586207*(i),2.95+0.338983050847*(i),3.0+0.333333333333*(i),3.05+0.327868852459*(i),3.1+0.322580645161*(i),3.15+0.31746031746*(i),3.2+0.3125*(i),3.25+0.307692307692*(i),3.3+0.30303030303*(i),3.35+0.298507462687*(i),3.4+0.294117647059*(i),3.45+0.289855072464*(i),3.5+0.285714285714*(i),3.55+0.281690140845*(i),3.6+0.277777777778*(i),3.65+0.27397260274*(i),3.7+0.27027027027*(i),3.75+0.266666666667*(i),3.8+0.263157894737*(i),3.85+0.25974025974*(i),3.9+0.25641025641*(i),3.95+0.253164556962*(i),4.0+0.25*(i),4.05+0.246913580247*(i),4.1+0.243902439024*(i),4.15+0.240963855422*(i),4.2+0.238095238095*(i),4.25+0.235294117647*(i),4.3+0.232558139535*(i),4.35+0.229885057471*(i),4.4+0.227272727273*(i),4.45+0.224719101124*(i),4.5+0.222222222222*(i),4.55+0.21978021978*(i),4.6+0.217391304348*(i),4.65+0.215053763441*(i),4.7+0.212765957447*(i),4.75+0.210526315789*(i),4.8+0.208333333333*(i),4.85+0.20618556701*(i),4.9+0.204081632653*(i),4.95+0.20202020202*(i),5.0+0.2*(i),5.05+0.19801980198*(i),5.1+0.196078431373*(i),5.15+0.194174757282*(i),5.2+0.192307692308*(i),5.25+0.190476190476*(i),5.3+0.188679245283*(i),5.35+0.18691588785*(i),5.4+0.185185185185*(i),5.45+0.183486238532*(i),5.5+0.181818181818*(i),5.55+0.18018018018*(i),5.6+0.178571428571*(i),5.65+0.176991150442*(i),5.7+0.175438596491*(i),5.75+0.173913043478*(i),5.8+0.172413793103*(i),5.85+0.17094017094*(i),5.9+0.169491525424*(i),5.95+0.168067226891*(i),6.0+0.166666666667*(i),6.05+0.165289256198*(i),6.1+0.16393442623*(i),6.15+0.162601626016*(i),6.2+0.161290322581*(i),6.25+0.16*(i),6.3+0.15873015873*(i),6.35+0.157480314961*(i),6.4+0.15625*(i),6.45+0.15503875969*(i),6.5+0.153846153846*(i),6.55+0.152671755725*(i),6.6+0.151515151515*(i),6.65+0.15037593985*(i),6.7+0.149253731343*(i),6.75+0.148148148148*(i),6.8+0.147058823529*(i),6.85+0.14598540146*(i),6.9+0.144927536232*(i),6.95+0.143884892086*(i),7.0+0.142857142857*(i),7.05+0.141843971631*(i),7.1+0.140845070423*(i),7.15+0.13986013986*(i),7.2+0.138888888889*(i),7.25+0.137931034483*(i),7.3+0.13698630137*(i),7.35+0.136054421769*(i),7.4+0.135135135135*(i),7.45+0.134228187919*(i),7.5+0.133333333333*(i),7.55+0.132450331126*(i),7.6+0.131578947368*(i),7.65+0.130718954248*(i),7.7+0.12987012987*(i),7.75+0.129032258065*(i),7.8+0.128205128205*(i),7.85+0.127388535032*(i),7.9+0.126582278481*(i),7.95+0.125786163522*(i),8.0+0.125*(i),8.05+0.124223602484*(i),8.1+0.123456790123*(i),8.15+0.122699386503*(i),8.2+0.121951219512*(i),8.25+0.121212121212*(i),8.3+0.120481927711*(i),8.35+0.119760479042*(i),8.4+0.119047619048*(i),8.45+0.118343195266*(i),8.5+0.117647058824*(i),8.55+0.116959064327*(i),8.6+0.116279069767*(i),8.65+0.115606936416*(i),8.7+0.114942528736*(i),8.75+0.114285714286*(i),8.8+0.113636363636*(i),8.85+0.112994350282*(i),8.9+0.112359550562*(i),8.95+0.111731843575*(i),9.0+0.111111111111*(i),9.05+0.110497237569*(i),9.1+0.10989010989*(i),9.15+0.109289617486*(i),9.2+0.108695652174*(i),9.25+0.108108108108*(i),9.3+0.10752688172*(i),9.35+0.106951871658*(i),9.4+0.106382978723*(i),9.45+0.10582010582*(i),9.5+0.105263157895*(i),9.55+0.104712041885*(i),9.6+0.104166666667*(i),9.65+0.103626943005*(i),9.7+0.103092783505*(i),9.75+0.102564102564*(i),9.8+0.102040816327*(i),9.85+0.10152284264*(i),9.9+0.10101010101*(i),9.95+0.100502512563*(i),10.0+0.1*(i)]]),56])],[parameter([a,-10.0,10.0,-2,0]),pnt(pnt[a+i/a,[536870968],A])],[parameter([b,-10.0,10.0,2,0]),pnt(pnt[b+i/b,[536870968],B])],[parameter([m,-10.0,10.0,1/2,0]),pnt(pnt[m+i/m,[536870968],"M"])],pnt(pnt[line[m+i/m,a+i/a],56,dMA]),pnt(pnt[a+m,56,P]),pnt(pnt[line[m+(i)/m,b+(i)/b],56,dMB]),pnt(pnt[b+m,56,Q])],-5,5,1,0,0,0,2,2,1,0,1,1.3571,0,1,69,[],24,18,256,0,100,0,0,1,0.03,88,61,216

,
// fltk N4xcas10Log_OutputE 12 407 1096 1 14 0

]
,
// fltk 7Fl_Tile 12 410 1096 49 14 0
[
// fltk N4xcas16Xcas_Text_EditorE 12 410 1096 28 14 0
13 ,
distance(P,Q),
// fltk N4xcas10Log_OutputE 12 438 1096 1 14 0

,
// fltk N4xcas8EquationE 12 439 1096 20 14 0 1
-a+b
]
,
// fltk 7Fl_Tile 12 461 1096 27 14 0
[
// fltk N4xcas16Xcas_Text_EditorE 12 461 1096 26 14 0
0 ,
,
// fltk N4xcas10Log_OutputE 12 487 1096 1 14 0

]
// context 1420 giac archive
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7 0 0 7 0 0 8 0 15 7 1 2 8 -1 12 7 8 3 8 0 1 7 1 2 6 1 a 8 0 4 7 1 2 4 0 0 0
0 1 0
8 0 6 6 1 a 7 0 1 0 536870968 0
6 1 A 6 1 A 8 0 15 7 1 2 8 -1 12 7 8 3 8 0 1 7 1 2 6 1 b 8 0 4 7 1 2 4 0 0 0
0 1 0
8 0 6 6 1 b 7 0 1 0 536870968 0
6 1 B 6 1 B 8 0 15 7 1 2 8 -1 12 7 8 3 8 0 1 7 1 2 6 1 m 8 0 4 7 1 2 4 0 0 0
0 1 0
8 0 6 6 1 m 7 0 1 0 536870968 0
6 1 M 6 1 M 8 0 15 7 1 2 8 -1 12 7 8 3 8 0 1 7 1 2 6 1 a 6 1 m 0 56 0
6 1 P 6 1 P 8 0 15 7 1 2 8 -1 12 7 8 3 8 0 1 7 1 2 6 1 b 6 1 m 0 56 0
6 1 Q 6 1 Q 8 0 15 7 1 2 7 13 2 0 0 1
0 -2 0
6 1 a 8 0 15 7 1 2 7 13 2 0 0 1
0 2 0
6 1 b 8 0 15 7 1 2 8 -1 12 7 8 3 7 6 2 8 0 1 7 1 2 6 1 m 8 0 4 7 1 2 4 0 0 0
0 1 0
8 0 6 6 1 m 8 0 1 7 1 2 6 1 a 8 0 4 7 1 2 4 0 0 0
0 1 0
8 0 6 6 1 a 0 56 0
6 3 dMA 6 3 dMA 8 0 15 7 1 2 8 -1 12 7 8 3 7 6 2 8 0 1 7 1 2 6 1 m 8 0 4 7 1 2 4 0 0 0
0 1 0
8 0 6 6 1 m 8 0 1 7 1 2 6 1 b 8 0 4 7 1 2 4 0 0 0
0 1 0
8 0 6 6 1 b 0 56 0
6 3 dMB 6 3 dMB 8 0 15 7 1 2 8 0 73 7 1 3 7 1 1 6 1 x 7 1 1 0 0 0
8 0 5 7 1 2 0 1 0
6 1 x 6 1 f 8 0 15 7 1 2 7 13 2 0 10 1
10 0 1 0
0 2 0
6 1 m 8 0 0 'xcas_mode' 0 0 0



